fingerprint

A

Time:3.30 hours ‘

KURDISTAN REGION GOVERNMENT - IRAQ IN THE NAME OF ALLAH Subject: Chemistry
MINISTRY OF EDUCATION i

HIGH COMMITTEE OF THE GENERAL EXAMINATIONS

General Examinations for Preparatory Stage

Study year (2025-2026) (Grade twelve scientific)

SAL.000001

2"dAttempt

Answer the following questions: ( two marks for each correct choice)

1. A molecule forms ion by the action of solvent:-

A. KF B.F C. HF D. CH3OH

2. When 0.3 moles of potassium nitrate (KNOs) dissolves in water, which of the following is correct?
B. [H30*]=[OH]
D. all of them are correct

A. the entropy of the system increases
C. 0.6 moles of ions is formed

3. Spreading the same mole of which of the following salts to icy roads more influential to melt ice?
A. NaNO3 B. CaCl; C. KCl D. NH4NOs3

4. The boiling-point elevation is colligative property it depends on the:-
A. nature of solute B. concentration of solvent particles

C. nature of solvent D. concentration of solute particles

5. Two moles of a nonelectrolyte solute are dissolved in 1kg of an unknown solvent, the solution freezes at
7.8°C below its normal freezing point, which of the following is the unknown solvent? (use the information

in the adjacent table) Solvent Phenol Ether Acetic acid | Camphor
A. acetic acid B. phenol
(¢ -7.4 -1.7 -3. -39.7
C. ether D. camphor Ky (Clm) 0 ? 39 39

6. When combined an aqueous solution of magnesium chloride and potassium phosphate, which of the

following is precipitate? A. MgPO4 B. Mg3(POa4)2 C. MgsPOq4 D. KCl

7. Which of the following solutions with 0.1M concentration contains the lowest concentration of hydroxide

ions? A. HCl B. KOH C. NH3 D. HF

8. In the reaction ammonium ions with water molecule which of the following is not produced?
A. NHs B. OH" C. H30* D. None of them

9. One of the following is not Bronsted-Lowry acid:-

A. BF3 B. HCN C. H2S04 D. NH4*

10. In which of the following an aqueous solution acids the [acid]>[H30*]?

A. HNOs B. CH3sCOOH C. H2504 D. All of them

11. Which of the following statements is not suitable for this reaction:
HF(ag)+ HPO,* (aq) —* F (aq)+H,P04(aq)?

A. HF is the acid B. HPO4* is the base  C. F is the conjugate base D. HoPOy4 is the conjugate base

, which of the following is spectator ion?
C. H3O* D. both (A and B)

12. In this reaction: Mg(s)+H2S04(aq) —*
A. Mg?* B. SO4>

13. Is a chemical compound that is useful for all types of general cleaning and that ionized:-
A. NH3 B. NaHCOs C. NaOH D. both (A and C)
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14. The anion of methanoic acid in its aqueous solution:-
A. is amphoteric B. has little tendency to attract a proton
C. is Bronsted-Lowry base D. is Arrhenius base

15. The [OH] of pure water at specified temperature is equal to 2.3x10”7M, then the value of ionization
constant of water at the same temperature is equal to:

A. 1.0x10* B. 3.0x10? C.5.3x10" D. 2.3x10”’

16. The required volume of 0.4M NaOH to neutralize 200mL of 0.2M H,S04 solution :-
A. is equal to the acid solution volume B. is equal to half the acid solution volume

C. is equal to double the acid solution volume D. cannot be determined

17. How many grams of Ba(OH) must be dissolved in 200mL of water to make a solution with pH 13?

(molar mass=171g/mol) A.3.42 B.1.71 C.17.1 D. 34.2

18. In the 0.5M H,S0. solution:-
A. pH=0.3 B. pH=0

(suppose it ionized completely)

C. pOH=14 D. both (B and C)

19. The value of pH for carbonated beverages:-

A.is equalto 7 B. less than 7 C. greater than 7 D. cannot be determined

20. Which of the following reaction is always spontaneous?
A. CoHa(g)+ Ha(g) —> CaHe(g)+ energy B. NH4Cl(s) — NHs(g)+ HCl(g)
C. 1/2Nx(g)+ O2(g) +33.2kJ —» NO2(g) D. none of them

AH>0

21. If 3.5kJ of energy are added to a 28.1 g sample of iron at 20°C, what is the final temperature of the iron
in kelvins? (if the specific heat of iron=0.449J/(g.K)
A. 570 B. 470

C. 277 D. 550

22. In this reaction: 2C(graphite) + 202(g) —* 2C0,(g)+787kJ ,which of the following is correct?
A. AH%¢ of graphite = -393.5 kJ/mol B. AH® = AH% of CO;
C. AH? = AHCc of graphite D. All of them are correct

23. In a reaction, AG®= - 4.7 kJ/mol and AH%= -57.2 kl/mol, then the value of AS? at room temperature is
equal to:-

A.-0.176J/(mol.K) D. - 2.1kJ/(mol.K)

B. - 0.176kJ/(mol.K) C. + 0.176kJ/(mol.K)

24. Which of the following is correct?
A. as the kinetic energy of the particles is greater in a sample, its temperature is higher.
B. an enthalpy of formation is used to compare heat absorption capacities for different material.

C. the entropy of a pure crystalline solid is zero at all temperature. D. All of them

25. In the adjacent energy diagram if the energy of a
reactant is 20kJ/mol ,then the energy of product equal to:-
A. - 60k}/mol B 4
B. - 40 kJ/mol S
C. 80 kJ/mol &
D. - 120 kJ/mol & e il
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26. If the use of catalyst in a chemical reaction leads to decrease forward activation energy by amount
10kJ/mol, which of the following is decreased with the same amount?
A. enthalpy change B. reverse activation energy

C. energy level of reactant D. both (A and C)

27. In this hypothetical reaction: A+B —»C, by using the information in the adjacent table, by what factor

does the rate increase if the concentration of | Experiment [A] [B] Rate (M/s)
each A and B is doubled? 1 0.1 0.1 1x10®
A.2 B. 8 2 0.2 0.1 4x10°®
C.4 D.9 3 0.2 0.4 4x10°

28. The value of specific rate constant of reaction increases by:-
A. using catalyst B. increasing reactant concentration

C. increasing temperature D. both (A and C) are correct

29. The rate of this reaction: Zn(s) + 2HCI(ag)—*ZnCl2(aq)+ Ha(g), is increased by:-
A. increasing pressure B. increasing HCl concentration

C. increasing surface area of Zn D. both (B and C)

30. This reaction: 2NO+2H, —* N2+2H,0 , is occur in two steps, the reaction for step one is:
2NO+ H—* N2+ H,0,, which of the following is the reaction of step two?
A. NO+ H202 —» NOs+ H2 B. H2+ H,02 —» 2H20
C. NO+ H,0 —»H2+ NO; D. None of them

31. In the following reaction: H.0(g)+CO(g) «—= H2(g)+CO2(g) , over time and before equilibrium attained:-
A. the rate of both forward and reverse reaction are increased
B. the rate of its forward and its reverse reaction are equal
C. the rate of forward reaction is increased and the rate of reverse reaction is decreased
D. the rate of forward reaction is decreased and the rate of reverse reaction is increased

32. Adding a small amount of KCN to HCN solution leads to:-
A. decreasing both ionization of acid and [H30?]
C. increasing both ionization of acid and [H30%]

B. decreasing ionization of acid and increasing [H307]
D. increasing ionization of acid and decreasing [H307]

33. In which of the following reactions the value of equilibrium constant(K) is equal to product concentration?
A. C(s)+ O2(g) «—= CO2(g) B. CaCOs(s) «—= CaO(s) +CO(g)
C. 2Hz(g) + O2(g)«—= 2H.0 (g) D. N2(g)+3H2a(g) «—= 2NHs(g)

34. This reaction: Ba(OH)2(aq)+H2S04(aq) —»
A. formation of a gas

,goes to completion because:
B. formation of a slightly ionized product

C. formation of precipitate D. Both (B and C)

35. An equilibrium mixture at 25°C is found to consist of 6.4x10M PCls, 2.5x102M Cl, and 4.0x103M PCls,
then equilibrium constant for this reaction: PCls(g) «—* PCls(g) + Clx(g), is equal to:
A. 25 B. 0.04 C.04 D.2.5

36. In the following equilibrium hypothetical gaseous reaction: A+3B «—* 2C +energy, the value of
equilibrium constant(K) at 300°C is 0.5 , the value of (K) at 200°C for this reaction: 2C+ energy «—= A+3B

,is:- A. less than 2 B. greater than 2 C. equal 2 D. cannot be determined

37. Anion that doesn’t hydrolyze:-

A. NOy B. CH3COO- C.ClOy D. NH4*

38. The solubility of PbCl, in its saturated solution at specified temperature is equal to 1.6x10?mol/L, then
the value of Ksp is:-

A. 2.5x10* B.5.1x10* C.1.6x10° D. 4.1x10°®
39. Butane and 2-methyl propane are similar in all of the following EXCEPT:-
A. molecular formula B. general formula C. molar mass D. boiling point

40. Which of the following may be saturated hydrocarbon?

A. C3Hg B. CsHg C. C7Hg D. none of them

41. The product of complete combustion of one mole of simplest alkyne is:-

A. 2CO2+H,0 B. CO2+2H20 C. 2C0O,+2H,0 D. 4CO2+5H,0

42. The correct name for this compound: CHs
(CH,=C-CH=CH-CH)

B. 4-methyl-2,4-pentadiene

according to IUPAC system is:

A. 4-methyl-2,4-butadiene

C. 2-methyl-1,3-pentadiene D. 2-methyl-1,3-pentene

43. Which of the following organic compounds pairs is not a structural isomer to each other?
A. pentane and 2,2-di methyl propane B. hexene and cyclohexane

C. pentane and cyclopentane D. pentane and 2-methyl butane

44. Which of the following hydrocarbons is at liquid state?

A. methane B. propane C. 2-methylbutane D. none of them

45. The compound Freon-11 is called:-
A. trichlorofluoromethane B. dichlorodifluoromethane

C. chlorotrifluoromethane D. 3-chloro-1-fluoromethane

46. The Teflon is a sample of addition polymer, its monomer is:-

A. CF; B. CFCs C. CoF4 D. MTBE
47. The simplest ester is:-
A. HCOOH B. HCOOCHs3 C. CH3sCOOH D. CHsCOOCHs3

48. This reaction: (ethanoic acid + methanol —» methyl ethanoate + water), is called:-

A. condensation B. addition C. substitution D. elimination

49. Which of the following organic compounds that are often responsible for odors and flavors?

A. aldehyde and ketone B. carboxylic acid and ester C. amines D. All of them

50. Which of the following is a general formula for secondary amine?

A. (R2N-H") B. (R-NH.) C. (R-NH-RY) D. None of them
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MINISTRY OF EDUCATION < 13. Which of the following reaction is always spontaneous?
HIGH COMMITTEE OF THE GENERAL EXAMINATIONS B A. CoHa(g)+ Ha(g) —> CaHe(g)+ energy B. NH4Cl(s) —» NHs(g)+ HCI(g)  AH>0
General Examinations for Preparatory Stage
Study year (2025-2026) (Grade twelve scientific) — 2"Attempt  Time:3.30 hours ‘ C. 1/2N2(g)+ O2(g) +33.2k] —» NO2(g) D. none of them
(N\NENaTaTaTalal)
] - ] 14. In the following reaction: H,0(g)+CO(g) «* Ha(g)+COa(g) , over time and before equilibrium attained:-
Answer the following questions: ( two marks for each correct choice) ) )
A. the rate of both forward and reverse reaction are increased
1 . The SOlUblllty of PbC|2 in its saturated solution at SpECiﬁEd temperature is equal to 1.6X10—2m0|/l_ , then B. the rate of its forward and its reverse reaction are equal
the value of Ky, is:- C. the rate of forward reaction is increased and the rate of reverse reaction is decreased
A. 2.5x10* B. 5.1x10* C. 1.6x10° D. 4.1x10°® D. the rate of forward reaction is decreased and the rate of reverse reaction is increased
2. The value of pH for carbonated beverages:- 15. The boiling-point elevation is colligative property it depends on the:-
A.is equal to7 B. less than 7 C. greater than 7 D. cannot be determined A. nature of solute B. concentration of solvent partides
3. In which of the following reactions the value of equilibrium constant(K) is equal to product concentration? C. nature of solvent D. concentration of solute particles
A. C(s)+ O2(g) «—* CO2(g) B. CaCOs(s) «—> CaO(s) +CO(g) 16. This reaction: (ethanoic acid + methanol —* methyl ethanoate + water), is called:-
C. 2Ha(g) + O2(g)«—* 2H20 (g) D. N2(g)+3H2(g) «—> 2NHs(g) A. condensation B. addition C. substitution D. elimination
4. The compound Freon-11 is called:- 17. If the use of catalyst in a chemical reaction leads to decrease forward activation energy by amount
A. trichlorofluoromethane B. dichlorodifluoromethane 10kJ/mol, which of the following is decreased with the same amount?
5. The required volume of 0.4M NaOH to neutralize 200mL of 0.2M H,SO4 solution :- C. energy level of reactant D. both (A and C)
A. is equal to the acid solution volume B. is equal to half the acid solution volume 18. Is a chemical compound that is useful for all types of general cleaning and that ionized:-
C. is equal to double the acid solution volume D. cannot be determined A. NHs B. NaHCOs C. NaOH D. both (A and C)
6. This reaction: 2NO+2H, —» N»+2H,0 , is occur in two steps, the reaction for step one is: 19. This reaction: Ba(OH)2(aq)+H2S04(aq) —» ,goes to completion because:
2NO+ Hy—> Na+ H202, which of the following is the reaction of step two? A. formation of a gas B. formation of a slightly ionized product
A. NO+ H20; —»NOs3+ H» B. Hx+ H20, —»2H0 C. formation of precipitate D. Both (B and C)
C. NO+ H0 —>Ha+ NO; D. None of them 20. Adding a small amount of KCN to HCN solution leads to:-
7. A molecule forms ion by the action of solvent:- A. decreasing both ionization of acid and [H307] B. decreasing ionization of acid and increasing [H307]
A. KF B. F, C. HF D. CH3;OH C. increasing both ionization of acid and [H30"] D. increasing ionization of acid and decreasing [H307]
8. Which of the following is a general formula for secondary amine? 21. The Teflon is a sample of addition polymer, its monomer is:-
A. (R2N-HY) B. (R-NH;) C. (R-NH-RY) D. None of them A. CoF; B. CFCs C. CoFa D. MTBE
9. Which of the following statements is not suitable for this reaction: 22. Anion that doesn’t hydrolyze:-
HF(aq)+ HPO,Z (ag) —* F (aq)+H,PO4 (aq)? A. NOy B. CH3COO" C. ClOos D. NH4*
A. HF is the acid B. HPO4” is the base  C. F is the conjugate base D. H2PO4 is the conjugate base | 23, The correct name for this compound: CHs according to IUPAC system is:
. . ) . . (CH;=C-CH=CH-CHs)
10. In which of the following an aqueous solution acids the [acid]>[H30*]? , ,
A. 4-methyl-2,4-butadiene B. 4-methyl-2,4-pentadiene
A. HNO3 B. CH3COOH C. H2SOq4 D. All of them ]
C. 2-methyl-1,3-pentadiene D. 2-methyl-1,3-pentene
11. When 0.3 moles of potassium nitrate (KNOs) dissolves in water, which of the following is correct? ) . .
) ] 24. The product of complete combustion of one mole of simplest alkyne is:-
A. the entropy of the system increases B. [H30*]=[OH]
_ _ A. 2CO+H0 B. CO>+2H,0 C. 2C0O2+2H0 D. 4CO,+5H,0
C. 0.6 moles of ions is formed D. all of them are correct
) ) ) o 25. Which of the following is correct?
12. In this reaction: 2Cgraphite) + 202(g) —* 2C02(g)+787kJ ,which of the following is correct? o o , _ o
_ 0 A. as the kinetic energy of the particles is greater in a sample, its temperature is higher.
A. AHCc of graphite = -393.5 kJ/mol B. AH? = AH% of CO; . . " , .
. . . B. an enthalpy of formation is used to compare heat absorption capacities for different material.
C. AH" = AH’c of graphite D. All of them are correct C. the entropy of a pure crystalline solid is zero at all temperature. D. All of them
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26. The [OH] of pure water at specified temperature is equal to 2.3x107M, then the value of ionization
constant of water at the same temperature is equal to:

A.1.0x10 B. 3.0x10? C.5.3x10" D. 2.3x10”’

27. How many grams of Ba(OH), must be dissolved in 200mL of water to make a solution with pH 13?

(molar mass=171g/mol) A.3.42 B.1.71 C.17.1 D.34.2

28. Two moles of a nonelectrolyte solute are dissolved in 1kg of an unknown solvent, the solution freezes
at 7.8°C below its normal freezing point, which of the following is the unknown solvent? (use the

information in the adjacent table) Solvent | Phenol Ether | Aceticacid | Camphor
A. acetic acid B. phenol
C. ether D. Camphor K/ (°C/m) -7.40 -1.79 -3.9 -39.7

29. Spreading the same mole of which of the following salts to icy roads more influential to melt ice?
A. NaNO3 B. CaCl; C. KCI D. NHsNOs3

30. The rate of this reaction: Zn(s) + 2HCl(aq)—*ZnClx(aq)+ Ha(g), is increased by:-
B. increasing HCl concentration
D. both (B and C)

A. increasing pressure
C. increasing surface area of Zn

31. Which of the following solutions with 0.1M concentration contains the lowest concentration of

hydroxide ions? A. HCl B. KOH C. NH3 D. HF

32. If 3.5kJ of energy are added to a 28.1 g sample of iron at 20°C, what is the final temperature of the iron
in kelvins? (if the specific heat of iron=0.449J/(g.K)
A. 570 B. 470

C. 277 D. 550

33. In this reaction: Mg(s)+H2S04(aq) —*
A. Mg?* B. SO

, Which of the following is spectator ion?
C. H;0* D. both (A and B)

34. The value of specific rate constant of reaction increases by:-
B. increasing reactant concentration
D. both (A and C) are correct

A. using catalyst
C. increasing temperature

35. Which of the following organic compounds that are often responsible for odors and flavors?

A. aldehyde and ketone B. carboxylic acid and ester C. amines D. All of them

36. Which of the following hydrocarbons is at liquid state?

A. methane B. propane C. 2-methylbutane D. none of them

37. In the 0.5M H,S04 solution:-  (suppose it ionized completely)

A.pH=0.3 B. pH=0 C. pOH=14 D. both (B and C)
38. The simplest ester is:-
A. HCOOH B. HCOOCHs3; C. CH3COOH D. CH3COOCHs3

39. In a reaction, AG’= - 4.7 kl/mol and AH= -57.2 kJ/mol, then the value of AS® at room temperature is

equal to:-

A. - 0.176J/(mol.K) B. - 0.176kJ/(mol.K) C. +0.176kJ/(mol.K) D. - 2.1kJ/(mol.K)

40. The anion of methanoic acid in its aqueous solution:-
A. is amphoteric B. has little tendency to attract a proton

C. is Bronsted-Lowry base D. is Arrhenius base

41. In the following equilibrium hypothetical gaseous reaction: A+3B «—= 2C +energy, the value of
equilibrium constant(K) at 300°C is 0.5 , the value of (K) at 200°C for this reaction: 2C+ energy «—= A+3B
C.equal 2 D. cannot be determined

,is:- A. less than 2 B. greater than 2

42. An equilibrium mixture at 25°C is found to consist of 6.4x10M PCls, 2.5x102M Cl, and 4.0x103M PCls,
then equilibrium constant for this reaction: PCls(g) «—= PCls(g) + Clz(g), is equal to:
A. 25 B. 0.04 C.04 D.2.5

43. One of the following is not Bronsted-Lowry acid:-

A. BF3 B. HCN C. H2S0q4 D. NH4*

44, |n the reaction ammonium ions with water molecule which of the following is not produced?

A. NH3 B. OH" C. H30* D. None of them
45. In the adjacent energy diagram if the energy of a

reactant is 20kJ/mol ,then the energy of product equal to:- 40

A. - 60kJ/mol %E; -

B. - 40 kJ/mol §

C. 80 kJ/mol %

D. - 120 kJ/mol b+ — —

46. Which of the following organic compounds pairs is not a structural isomer to each other?
A. pentane and 2,2-di methyl propane B. hexene and cyclohexane

C. pentane and cyclopentane D. pentane and 2-methyl butane

47. Which of the following may be saturated hydrocarbon?

A. CsHe B. CsHs C. C/Hs D. none of them

48. In this hypothetical reaction: A+B —»C, by using the information in the adjacent table, by what factor
does the rate increase if the concentration of | Experiment [A] [B] Rate (M/s)
each A and B is doubled? 1 0.1 0.1 1x10°
A.2 B.8 2 0.2 0.1 4x10°
C.4 D.9 3 0.2 0.4 4x10°

49. When combined an aqueous solution of magnesium chloride and potassium phosphate, which of the
following is precipitate? A. MgPOQO4 B. Mg3(POa): C. MgsP0q4 D. KCl

50. Butane and 2-methyl propane are similar in all of the following EXCEPT:-
A. molecular formula B. general formula C. molar mass D. boiling point
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Answer the following questions: ( two marks for each correct choice)

1. If the use of catalyst in a chemical reaction leads to decrease forward activation energy by amount

10kJ/mol, which of the following is decreased with the same amount?
A. enthalpy change B. reverse activation energy

C. energy level of reactant D. both (A and C)

2. |s a chemical compound that is useful for all types of general cleaning and that ionized:-
A. NHs B. NaHCOs C. NaOH D. both (A and C)

3. The anion of methanoic acid in its aqueous solution:-
A. is amphoteric B. has little tendency to attract a proton

C. is Bronsted-Lowry base D. is Arrhenius base

4. Which of the following organic compounds pairs is not a structural isomer to each other?
A. pentane and 2,2-di methyl propane B. hexene and cyclohexane

C. pentane and cyclopentane D. pentane and 2-methyl butane

5. The rate of this reaction: Zn(s) + 2HCl(ag)—*ZnClz(aqg)+ Hz(g), is increased by:-
A. increasing pressure B. increasing HCl concentration

C. increasing surface area of Zn D. both (B and C)

6. In the adjacent energy diagram if the energy of a
reactant is 20kJ/mol ,then the energy of product equal to:-

A. - 60kJ/mol B 2

B. - 40 kJ/mol §

C. 80 ki/mol &

D. - 120 kJ/mol E —— e

7. In areaction, AG®= - 4.7 kl/mol and AH%= -57.2 kJ/mol, then the value of AS® at room temperature is

equal to:-

A.-0.176J/(mol.K) B. - 0.176kJ/(mol.K) C. +0.176kJ/(mol.K)

8. Which of the following is a general formula for secondary amine?

A. (RzN-H*) B. (R-NHy) C. (R-NH-RY) D. None of them

D. - 2.1kJ/(mol.K)

9. An equilibrium mixture at 25°C is found to consist of 6.4x10*M PCls, 2.5x10°2M Cl, and 4.0x10*M PCls ,

then equilibrium constant for this reaction: PCls(g) «—* PCls(g) + Clx(g), is equal to:
A. 25 B. 0.04 C.04 D.2.5

10. Spreading the same mole of which of the following salts to icy roads more influential to melt ice?

A. NaNOs B. CaCl C. KCl D. NH4NO3
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11. Two moles of a nonelectrolyte solute are dissolved in 1kg of an unknown solvent, the solution freezes
at 7.8°C below its normal freezing point, which of the following is the unknown solvent? (use the

information in the adjacent table)

Solvent Phenol Ether Acetic acid | Camphor

A. acetic acid
C. ether

B. phenol

K/ ('C/m) | -7.40 -1.79 -3.9 -39.7

D. camphor

12. If 3.5kJ of energy are added to a 28.1 g sample of iron at 20°C, what is the final temperature of the iron
in kelvins? (if the specific heat of iron=0.449J/(g.K)

A. 570 B. 470 C. 277 D. 550
13. A molecule forms ion by the action of solvent:-
A. KF B. F, C. HF D. CHsOH

14. In the following reaction: H,0(g)+CO(g) « > Ha(g)+COa(g) , over time and before equilibrium attained:-
A. the rate of both forward and reverse reaction are increased
B. the rate of its forward and its reverse reaction are equal
C. the rate of forward reaction is increased and the rate of reverse reaction is decreased
D. the rate of forward reaction is decreased and the rate of reverse reaction is increased

15. In this reaction: 2C(graphite) + 202(g) —* 2C02(g)+787kJ ,which of the following is correct?
A. AH%¢ of graphite = -393.5 kl/mol B. AHC = AH% of CO;
C. AH® = AHO of graphite D. All of them are correct
CHy
(CH,=C-CH=CH-CHs)
B. 4-methyl-2,4-pentadiene

16. The correct name for this compound: according to IUPAC system is:

A. 4-methyl-2,4-butadiene

C. 2-methyl-1,3-pentadiene D. 2-methyl-1,3-pentene

17. Which of the following solutions with 0.1M concentration contains the lowest concentration of

hydroxide ions? A. HCl B. KOH C. NHs D. HF

18. In this hypothetical reaction: A+B —»C, by using the information in the adjacent table, by what factor

does the rate increase if the concentration of | Experiment [A] [B] Rate (M/s)
each A and B is doubled? 1 0.1 0.1 1x10®
A.2 B.8 2 0.2 0.1 4x10°
c.4 D.9 3 0.2 0.4 4x107°

19. When combined an aqueous solution of magnesium chloride and potassium phosphate, which of the

following is precipitate? A. MgPOQO4 B. Mg3(POa4)2 C. Mg3POq4 D. KCl

20. Which of the following is correct?
A. as the kinetic energy of the particles is greater in a sample, its temperature is higher.
B. an enthalpy of formation is used to compare heat absorption capacities for different material.

C. the entropy of a pure crystalline solid is zero at all temperature. D. All of them

21. The value of specific rate constant of reaction increases by:-
A. using catalyst B. increasing reactant concentration

C. increasing temperature D. both (A and C) are correct




22. When 0.3 moles of potassium nitrate (KNO3) dissolves in water, which of the following is correct?
B. [H30*]=[OH]
D. all of them are correct

A. the entropy of the system increases
C. 0.6 moles of ions is formed

23. One of the following is not Bronsted-Lowry acid:-

A. BF3 B. HCN C. H2SO4 D. NHs*

24. The value of pH for carbonated beverages:-

A.isequalto 7 B. less than 7 C. greater than 7 D. cannot be determined
25. The simplest ester is:-
A. HCOOH B. HCOOCH:;s C. CH3COOH D. CH3COOCH:s

26. The solubility of PbCl; in its saturated solution at specified temperature is equal to 1.6x102mol/L, then
the value of Ksp is:-
A. 2.5x10™* D. 4.1x10®

B. 5.1x10* C. 1.6x10°

27. Adding a small amount of KCN to HCN solution leads to:-
A. decreasing both ionization of acid and [H307] B. decreasing ionization of acid and increasing [H307]

C. increasing both ionization of acid and [H30%] D. increasing ionization of acid and decreasing [H307]

28. This reaction: Ba(OH)(aq)+H2504(aq) —*
A. formation of a gas

,goes to completion because:
B. formation of a slightly ionized product

C. formation of precipitate D. Both (B and C)

29. The compound Freon-11 is called:-
A. trichlorofluoromethane B. dichlorodifluoromethane

C. chlorotrifluoromethane D. 3-chloro-1-fluoromethane

30. In which of the following reactions the value of equilibrium constant(K) is equal to product concentration?
A. C(s)+ Oz(g) «—= COz(g) B. CaCOs(s) «—* CaO(s) +COz(g)
C. 2H2(g) + O2(g)«—= 2H20 (g) D. N2(g)+3H2(g) «—> 2NHs(g)

31. In the 0.5M H,SOs solution:-
A.pH=0.3 B. pH=0

(suppose it ionized completely)

C. pOH=14 D. both (B and C)

32. How many grams of Ba(OH), must be dissolved in 200mL of water to make a solution with pH 13?

(molar mass=171g/mol) A.3.42 B.1.71 C.17.1 D.34.2

33. Which of the following hydrocarbons is at liquid state?

A. methane B. propane C. 2-methylbutane D. none of them

34. The boiling-point elevation is colligative property it depends on the:-

A. nature of solute B. concentration of solvent particles

C. nature of solvent D. concentration of solute particles

35. In the following equilibrium hypothetical gaseous reaction: A+3B «—* 2C +energy, the value of
equilibrium constant(K) at 300°C is 0.5, the value of (K) at 200°C for this reaction: 2C+ energy «—* A+3B

,is:i- A. less than 2 B. greater than 2 C.equal 2 D. cannot be determined

36. Which of the following organic compounds that are often responsible for odors and flavors?

A. aldehyde and ketone B. carboxylic acid and ester C. amines D. All of them

37. The [OH] of pure water at specified temperature is equal to 2.3x107M, then the value of ionization
constant of water at the same temperature is equal to:

A.1.0x104 B. 3.0x10® C.5.3x10% D. 2.3x10”
38. Anion that doesn’t hydrolyze:-

A.NOy B. CH3COO" C. ClOg D. NHz*
39. In which of the following an aqueous solution acids the [acid]>[H30*]?

A. HNO3 B. CH3COOH C. H2S04 D. All of them
40. Butane and 2-methyl propane are similar in all of the following EXCEPT:-

A. molecular formula B. general formula C. molar mass D. boiling point

, Which of the following is spectator ion?
C. H30" D. both (A and B)

41. In this reaction: Mg(s)+H,SO4(aq) —»
A. Mg B. SO4*

42. Which of the following may be saturated hydrocarbon?

A. C3Hg B. CsHsg C. C7Hg D. none of them

43. The product of complete combustion of one mole of simplest alkyne is:-

A. 2CO,+H20 B. CO,+2H;0 C. 2C0O,+2H,0 D. 4CO2+5H,0

44, This reaction: 2NO+2H, —» N»+2H,0 , is occur in two steps, the reaction for step one is:
2NO+ Ha—*» N2+ H202, which of the following is the reaction of step two?
A. NO+ H0; —*»NO3+ H» B. Hy+ H,0, —» 2H,0
C. NO+ H20 —Hy+ NO> D. None of them

45. This reaction: (ethanoic acid + methanol —* methyl ethanoate + water), is called:-

A. condensation B. addition C. substitution D. elimination

46. Which of the following reaction is always spontaneous?
B. NH4Cl(s) —» NHs(g)+ HCl(g)

D. none of them

A. CoHa(g)+ Ha(g) —> CaHe(g)+ energy AH>0

C. 1/2Nx(g)+ 02(g) +33.2k) —» NO2(g)

47. In the reaction ammonium ions with water molecule which of the following is not produced?

A. NHs B. OH" C. H3O* D. None of them

48. The Teflon is a sample of addition polymer, its monomer is:-

A. CF2 B. CFCs C. CoFs D. MTBE

49. The required volume of 0.4M NaOH to neutralize 200mL of 0.2M H,S04 solution :-
A. is equal to the acid solution volume B. is equal to half the acid solution volume

C. is equal to double the acid solution volume D. cannot be determined

50. Which of the following statements is not suitable for this reaction:
HF(aqg)+ HPO4* (ag) —* F (aq)+H,P04(aq)?

A. HF is the acid B. HPO,* is the base  C. F is the conjugate base D. H,POys is the conjugate base




KURDISTAN REGION GOVERNMENT - IRAQ IN THE NAME OF ALLAH Subject: Chemistry | fingerprint

D

MINISTRY OF EDUCATION
HIGH COMMITTEE OF THE GENERAL EXAMINATIONS
General Examinations for Preparatory Stage

Study year (2025-2026) (Grade twelve scientific) —— 2"dAttempt  Time:3.30 hours
[(N\NENaTaTalalaVil

|

Answer the following questions: ( two marks for each correct choice)

1. When combined an aqueous solution of magnesium chloride and potassium phosphate, which of the

AH>0

following is precipitate? A. MgPO4 B. Mgz(P0Oa): C. Mg3POg4 D. KClI
2. Which of the following reaction is always spontaneous?

A. CoHa(g)+ Ha(g) —> CaHe(g)+ energy B. NH4Cl(s) — NHs(g)+ HCl(g)

C. 1/2N2(g)+ O2(g) +33.2kJ — NO2(g) D. none of them

3. An equilibrium mixture at 25°C is found to consist of 6.4x103M PCls, 2.5x102M Cl, and 4.0x10M PCls ,

then equilibrium constant for this reaction: PCls(g) «—= PCls(g) + Clz(g), is equal to:

A. 25 B. 0.04 C.04 D.2.5
4. Which of the following may be saturated hydrocarbon?

A. CsHe B. CsHs C. C/Hs D. none of them
5. Anion that doesn’t hydrolyze:-

A. NOy B. CH3COO" C. ClOs D. NHs*
6. Which of the following organic compounds pairs is not a structural isomer to each other?

A. pentane and 2,2-di methyl propane B. hexene and cyclohexane

C. pentane and cyclopentane D. pentane and 2-methyl butane

7. In areaction, AG%= - 4.7 ki/mol and AH%= -57.2 kJ/mol, then the value of AS® at room temperature is

equal to:-

A. -0.176J/(mol.K) B. - 0.176kJ/(mol.K) C. +0.176kJ/(mol.K) D. - 2.1kJ/(mol.K)

8. This reaction: 2NO+2H, —* N»+2H,0 |, is occur in two steps, the reaction for step one is:
2NO+ Ha—*» N2+ H202, which of the following is the reaction of step two?
A. NO+ H20; —*NOs+ H; B. H+ H,0, —»2H,0
C. NO+ H,0 —»H+ NO2 D. None of them

9. In the following reaction: H,0(g)+CO(g) «* Ha(g)+COa(g) , over time and before equilibrium attained:-

A. the rate of both forward and reverse reaction are increased

B. the rate of its forward and its reverse reaction are equal

C. the rate of forward reaction is increased and the rate of reverse reaction is decreased
D. the rate of forward reaction is decreased and the rate of reverse reaction is increased

10. Adding a small amount of KCN to HCN solution leads to:-
A. decreasing both ionization of acid and [H307] B. decreasing ionization of acid and inc

C. increasing both ionization of acid and [H30%] D. increasing ionization of acid and dec
11. This reaction: Ba(OH)2(aq)+H2S04(aq) —* ,goes to completion because:

A. formation of a gas B. formation of a slightly ionized product

C. formation of precipitate D. Both (B and C)
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reasing [HzO%]
reasing [H3sO"]

12. The correct name for this compound: CHs according to IUPAC system is:
(CH,=C-CH=CH-CH3)
A. 4-methyl-2,4-butadiene B. 4-methyl-2,4-pentadiene
C. 2-methyl-1,3-pentadiene D. 2-methyl-1,3-pentene
13. In this reaction: 2C(graphite) + 202(g) —* 2C02(g)+787kJ ,which of the following is correct?
A. AHC¢ of graphite = -393.5 kJ/mol B. AH® = AH% of CO,
C. AH® = AHO of graphite D. All of them are correct
14. The compound Freon-11 is called:-
A. trichlorofluoromethane B. dichlorodifluoromethane
C. chlorotrifluoromethane D. 3-chloro-1-fluoromethane

15. Is a chemical compound that is useful for all types of general cleaning and that ionized:-
A. NH3 B. NaHCOs C. NaOH D. both (A and C)

16. If 3.5kJ of energy are added to a 28.1 g sample of iron at 20°C, what is the final temperature of the iron
in kelvins? (if the specific heat of iron=0.449J/(g.K)
A. 570 B. 470 C. 277 D. 550

17. This reaction: (ethanoic acid + methanol —* methyl ethanoate + water), is called:-
A. condensation B. addition C. substitution D. elimination

18. The rate of this reaction: Zn(s) + 2HCl(aq)—*ZnClx(aq)+ H2(g), is increased by:-
A. increasing pressure B. increasing HCl concentration
C. increasing surface area of Zn D. both (B and C)

19. Which of the following solutions with 0.1M concentration contains the lowest concentration of

hydroxide ions? A. HCl B. KOH C. NHs D. HF
20. The anion of methanoic acid in its aqueous solution:-

A. is amphoteric B. has little tendency to attract a proton

C. is Bronsted-Lowry base D. is Arrhenius base

21. The value of pH for carbonated beverages:-
A.isequalto7 B. less than 7 C. greater than 7 D. cannot be determined

22. In this hypothetical reaction: A+B —»C, by using the information in the adjacent table, by what factor

does the rate increase if the concentration of | Experiment [A] [B] Rate (M/s)

each A and B is doubled? 1 0.1 0.1 1x10®

A.2 B.8 2 0.2 0.1 4x10°

C.4 D.9 3 0.2 0.4 4x10°®
23. The boiling-point elevation is colligative property it depends on the:-

A. nature of solute B. concentration of solvent particles

C. nature of solvent D. concentration of solute particles

24. Which of the following organic compounds that are often responsible for odors and flavors?
A. aldehyde and ketone B. carboxylic acid and ester C. amines D. All of them

25. One of the following is not Bronsted-Lowry acid:-
A. BFs3 B. HCN C. H2SOq4 D. NH4*




26. Spreading the same mole of which of the following salts to icy roads more influential to melt ice?

A. NaNO3 B. CaCl C. KCI

D. NH4NO3

27. How many grams of Ba(OH), must be dissolved in 200mL of water to make a solution with pH 13?

(molar mass=171g/mol) A.3.42 B.1.71 C.171 D. 34.2

28. When 0.3 moles of potassium nitrate (KNO3) dissolves in water, which of the following is correct?
A. the entropy of the system increases B. [H30*]=[OH]
C. 0.6 moles of ions is formed D. all of them are correct

29. A molecule forms ion by the action of solvent:-
A. KF B. F, C. HF

30. In which of the following an aqueous solution acids the [acid]>[H30*]?

A. HNO3 B. CHsCOOH C.H3S04

D. CH3OH

D. All of them

31. In the adjacent energy diagram if the energy of a
reactant is 20kJ/mol ,then the energy of product equal to:-
A. - 60kJ/mol

=
£
B. - 40 kJ/mol S
C. 80 kJ/mol ?
D. - 120 kJ/mol b

—
Forword

A—
Reverse

32. In the 0.5M H,S04 solution:-  (suppose it ionized completely)

A. pH=0.3 B.pH=0 C. pOH=14 D. both (B and C)
33. The Teflon is a sample of addition polymer, its monomer is:-
A. C;F; B. CFCs C. CoFs D. MTBE
34. Which of the following hydrocarbons is at liquid state?
A. methane B. propane C. 2-methylbutane D. none of them
35. In this reaction: Mg(s)+H,S04(aq) —* , Which of the following is spectator ion?
A. Mg** B. SO4* C. H3O* D. both (A and B)
36. The value of specific rate constant of reaction increases by:-
A. using catalyst B. increasing reactant concentration
C. increasing temperature D. both (A and C) are correct

37. Which of the following is a general formula for secondary amine?

A. (RzN-H*) B. (R-NHy) C. (R-NH-RY) D. None of them

38. Which of the following statements is not suitable for this reaction:
HF(aq)+ HPO,* (aq) —* F" (aq)+H,PO4 (aq)?
A. HF is the acid B. HPO,% isthe base  C. F is the conjugate base

D. H,PO4 is the conjugate base

39. The product of complete combustion of one mole of simplest alkyne is:-

A. 2CO2+H20 B. CO2+2H,0 C. 2CO2+2H,0

D. 4CO2+5H20

40. Two moles of a nonelectrolyte solute are dissolved in 1kg of an unknown solvent, the solution freezes
at 7.8°C below its normal freezing point, which of the following is the unknown solvent? (use the

information in the adjacent table) Solvent Phenol Ether Acetic acid | Camphor
A. acetic acid B. phenol
C. ether D. Camphor Ky( C/m) -7.40 -1.79 -39 -39.7

41. If the use of catalyst in a chemical reaction leads to decrease forward activation energy by amount
10kJ/mol, which of the following is decreased with the same amount?
A. enthalpy change B. reverse activation energy
C. energy level of reactant D. both (A and C)

42. The [OH7] of pure water at specified temperature is equal to 2.3x107M, then the value of ionization
constant of water at the same temperature is equal to:
A.1.0x10 B. 3.0x10% C.5.3x104 D. 2.3x10”

43. The simplest ester is:-
A. HCOOH B. HCOOCHs C. CH3COOH D. CH3sCOOCHs3

44. Which of the following is correct?
A. as the kinetic energy of the particles is greater in a sample, its temperature is higher.
B. an enthalpy of formation is used to compare heat absorption capacities for different material.
C. the entropy of a pure crystalline solid is zero at all temperature. D. All of them

45. Butane and 2-methyl propane are similar in all of the following EXCEPT:-
A. molecular formula B. general formula C. molar mass D. boiling point

46. The solubility of PbCl; in its saturated solution at specified temperature is equal to 1.6x102mol/L, then
the value of Ky, is:-
A. 2.5x10* B. 5.1x10* C.1.6x10° D. 4.1x10°®

47. In the reaction ammonium ions with water molecule which of the following is not produced?
A. NHs B. OH" C. H30" D. None of them

48. In the following equilibrium hypothetical gaseous reaction: A+3B « > 2C +energy, the value of
equilibrium constant(K) at 300°C is 0.5, the value of (K) at 200°C for this reaction: 2C+ energy «—= A+3B
,is:- A. less than 2 B. greater than 2 C.equal 2 D. cannot be determined

49. The required volume of 0.4M NaOH to neutralize 200mL of 0.2M H,S04 solution :-
A. is equal to the acid solution volume B. is equal to half the acid solution volume
C. is equal to double the acid solution volume D. cannot be determined

50. In which of the following reactions the value of equilibrium constant(K) is equal to product concentration?
A. C(s)+ O2(g) «—= COz(g) B. CaCOs3(s) «—* CaO(s) +COz(g)
C. 2H2(g) + Oz(g)q—’ 2H.0 (g) D. Nz(g)+3H2(g) «—r 2NH3(g)
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Answer the following questions: ( two marks for each correct choice)

1. How many grams of Ba(OH), must be dissolved in 200mL of water to make a solution with pH 13?

(molar mass=171g/mol) A.3.42 B.1.71 C.171 D. 34.2
2. One of the following is not Bronsted-Lowry acid:-

A. BF3 B. HCN C. H2SOq4 D. NHs*
3. In the adjacent energy diagram if the energy of a

reactant is 20kJ/mol ,then the energy of product equal to:- 40

A. - 60kJ/mol B -

B. - 40 ki/mol “g"

C. 80 kJ/mol ?

D. - 120 kJ/mol S oo Reverse

4. The product of complete combustion of one mole of simplest alkyne is:-

A. 2CO,+H,0 B. CO,+2H,0 C. 2CO2+2H,0 D. 4CO2+5H,0

5. This reaction: 2NO+2H, —» N>+2H,0 |, is occur in two steps, the reaction for step one is:
2NO+ Ha—*» N2+ H202, which of the following is the reaction of step two?
A. NO+ H,0; —*NOs+ H; B. H+ H,0, —»2H,0
C. NO+ H,0 — Hx+ NO» D. None of them

6. Which of the following organic compounds that are often responsible for odors and flavors?

A. aldehyde and ketone B. carboxylic acid and ester C. amines D. All of them

7. In areaction, AG®= - 4.7 kl/mol and AH%= -57.2 kJ/mol, then the value of AS® at room temperature is
equal to:-
A.-0.176J/(mol.K) B. - 0.176kJ/(mol.K)

C. +0.176kJ/(mol.K) D. - 2.1kJ/(mol.K)

8. The [OH7] of pure water at specified temperature is equal to 2.3x107M, then the value of ionization
constant of water at the same temperature is equal to:

A.1.0x10* B. 3.0x10™* C.5.3x10 D. 2.3x10”7

9. An equilibrium mixture at 25°C is found to consist of 6.4x10M PCls, 2.5x102M Cl, and 4.0x103M PCls,
then equilibrium constant for this reaction: PCls(g) «—= PCls(g) + Cl»(g), is equal to:
A. 25 B. 0.04 C.04 D.2.5

10. The value of pH for carbonated beverages:-

A.isequalto7 B. less than 7 C. greater than 7 D. cannot be determined

11. In this reaction: 2C(graphite) + 202(g) —* 2C02(g)+787kJ ,which of the following is correct?
A. AHC¢ of graphite = -393.5 kJ/mol B. AH® = AH% of CO;
C. AH® = AHC of graphite D. All of them are correct

12. A molecule forms ion by the action of solvent:-

A. KF B. F2
0005 100

C. HF D. CH3OH

13. Which of the following organic compounds pairs is not a structural isomer to each other?
A. pentane and 2,2-di methyl propane
C. pentane and cyclopentane

B. hexene and cyclohexane
D. pentane and 2-methyl butane

14. When 0.3 moles of potassium nitrate (KNOs) dissolves in water, which of the following is correct?
B. [H30*]=[OHT]
D. all of them are correct

A. the entropy of the system increases
C. 0.6 moles of ions is formed

15. In this reaction: Mg(s)+H2S04(aq) —*
A. Mg2* B. SO4>

, which of the following is spectator ion?
C. H30* D. both (A and B)

16. Which of the following statements is not suitable for this reaction:
HF(aq)+ HPO,* (aq) — F (aq)+H,P04 (aq)?

A. HF is the acid B. HPO.* is the base  C. F is the conjugate base D. H,PO4 is the conjugate base

17. Which of the following may be saturated hydrocarbon?

A. C3Hs B. CsHs C. CsHg D. none of them

18. The compound Freon-11 is called:-
A. trichlorofluoromethane B. dichlorodifluoromethane

C. chlorotrifluoromethane D. 3-chloro-1-fluoromethane

19. Butane and 2-methyl propane are similar in all of the following EXCEPT:-

A. molecular formula B. general formula C. molar mass D. boiling point

20. Which of the following solutions with 0.1M concentration contains the lowest concentration of

hydroxide ions? A. HCl B. KOH C. NHs D. HF

21. Which of the following is correct?
A. as the kinetic energy of the particles is greater in a sample, its temperature is higher.
B. an enthalpy of formation is used to compare heat absorption capacities for different material.

C. the entropy of a pure crystalline solid is zero at all temperature. D. All of them

22. In the following reaction: H.0(g)+CO(g) «—* H2(g)+CO2(g) , over time and before equilibrium attained:-
A. the rate of both forward and reverse reaction are increased
B. the rate of its forward and its reverse reaction are equal
C. the rate of forward reaction is increased and the rate of reverse reaction is decreased
D. the rate of forward reaction is decreased and the rate of reverse reaction is increased

23. In which of the following reactions the value of equilibrium constant(K) is equal to product concentration?
A. C(s)+ O2(g) «—= CO2(g) B. CaCOs(s) «—= CaO(s) +COz(g)
C. 2Hx(g) + O2(g)«=—= 2H.0 (g) D. N2(g)+3H2(g) «—= 2NHs(g)

24. In which of the following an aqueous solution acids the [acid]>[H30*]?

A. HNOs3 B. CH3COOH C. H2S04 D. All of them

25. In the following equilibrium hypothetical gaseous reaction: A+3B «—* 2C +energy, the value of
equilibrium constant(K) at 300°C is 0.5, the value of (K) at 200°C for this reaction: 2C+ energy «—* A+3B

,is:i- A. less than 2 B. greater than 2 C.equal 2 D. cannot be determined




26. If the use of catalyst in a chemical reaction leads to decrease forward activation energy by amount
10kJ/mol, which of the following is decreased with the same amount?
A. enthalpy change B. reverse activation energy

C. energy level of reactant D. both (A and C)

27. Adding a small amount of KCN to HCN solution leads to:-
A. decreasing both ionization of acid and [H30"]
C. increasing both ionization of acid and [H30"]

B. decreasing ionization of acid and increasing [H307]
D. increasing ionization of acid and decreasing [H307]

28. Anion that doesn’t hydrolyze:-

A. NOY B. CH3COO" C.Clog D. NH4*

29. The correct name for this compound: CHs
(CH,=C-CH=CH-CH)

B. 4-methyl-2,4-pentadiene

according to IUPAC system is:

A. 4-methyl-2,4-butadiene

C. 2-methyl-1,3-pentadiene D. 2-methyl-1,3-pentene

30. The value of specific rate constant of reaction increases by:-
A. using catalyst B. increasing reactant concentration

C. increasing temperature D. both (A and C) are correct

31. The solubility of PbCl; in its saturated solution at specified temperature is equal to 1.6x102mol/L, then
the value of Ksp is:-

A. 2.5x10* B. 5.1x10* C. 1.6x10° D. 4.1x10°®

32. When combined an aqueous solution of magnesium chloride and potassium phosphate, which of the

following is precipitate? A. MgPO4 B. Mg3(POa4): C. MgsPOq4 D. KCl

33. If 3.5kJ of energy are added to a 28.1 g sample of iron at 20°C, what is the final temperature of the iron
in kelvins? (if the specific heat of iron=0.449J/(g.K)
A. 570 B. 470

C. 277 D. 550

34. This reaction: (ethanoic acid + methanol —» methyl ethanoate + water), is called:-

A. condensation B. addition C. substitution D. elimination

35. This reaction: Ba(OH)2(aq)+H2S04(aq) —*
A. formation of a gas

,goes to completion because:
B. formation of a slightly ionized product

C. formation of precipitate D. Both (B and C)

36. In the 0.5M H,S04 solution:-
A.pH=0.3 B. pH=0

(suppose it ionized completely)

C. pOH=14 D. both (B and C)

37. The required volume of 0.4M NaOH to neutralize 200mL of 0.2M H,S04 solution :-
A. is equal to the acid solution volume B. is equal to half the acid solution volume

C. is equal to double the acid solution volume D. cannot be determined

38. The anion of methanoic acid in its aqueous solution:-
A. is amphoteric B. has little tendency to attract a proton

C. is Bronsted-Lowry base D. is Arrhenius base

39. In the reaction ammonium ions with water molecule which of the following is not produced?

A. NHs3 B. OH" C. H30* D. None of them

40. The simplest ester is:-

A. HCOOH B. HCOOCHs C. CH3COOH D. CH3COOCH;3

41. Which of the following is a general formula for secondary amine?

A. (R2N-HY) B. (R-NHy) C. (R-NH-RY) D. None of them

42. Two moles of a nonelectrolyte solute are dissolved in 1kg of an unknown solvent, the solution freezes
at 7.8°C below its normal freezing point, which of the following is the unknown solvent? (use the

information in the adjacent table) Solvent | Phenol Ether | Aceticacid | Camphor
A. acetic acid B. phenol
C. ether D. Camphor K/ (°C/m) -7.40 -1.79 -3.9 -39.7

43. |s a chemical compound that is useful for all types of general cleaning and that ionized:-
A. NH3 B. NaHCOs C. NaOH D. both (A and C)

44, The rate of this reaction: Zn(s) + 2HCI(aq)—*ZnCla(aq)+ Hz(g), is increased by:-
A. increasing pressure B. increasing HCl concentration

C. increasing surface area of Zn D. both (B and C)

45. Which of the following hydrocarbons is at liquid state?

A. methane B. propane C. 2-methylbutane D. none of them

46. The Teflon is a sample of addition polymer, its monomer is:-

A. CF2 B. CFCs C. CoF4 D. MTBE

47. Which of the following reaction is always spontaneous?
A. CoHa(g)+ Ha(g) — CaHe(g)+ energy B. NH4Cl(s) —» NHs(g)+ HCl(g)
C. 1/2Nz(g)+ Oa2(g) +33.2kJ —» NO2(g) D. none of them

AH>0

48. In this hypothetical reaction: A+B —»C, by using the information in the adjacent table, by what factor

does the rate increase if the concentration of | Experiment [A] [B] Rate (M/s)
each A and B is doubled? 1 0.1 0.1 1x10®
A.2 B.8 2 0.2 0.1 4x10°®
C.4 D.9 3 0.2 0.4 4x10°

49. The boiling-point elevation is colligative property it depends on the:-
A. nature of solute B. concentration of solvent particles

C. nature of solvent D. concentration of solute particles

50. Spreading the same mole of which of the following salts to icy roads more influential to melt ice?
A. NaNOs3 B. CaCl, C. KCI D. NH4NO3
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Answer the following questions: ( two marks for each correct choice)

1. The correct name for this compound: CHs sccording to IUPAC system is:

(CH,=C-CH=CH-CHs)
B. 4-methyl-2,4-pentadiene
D. 2-methyl-1,3-pentene

A. 4-methyl-2,4-butadiene
C. 2-methyl-1,3-pentadiene

2. In which of the following an aqueous solution acids the [acid]>[H30*]?

A. HNO3 B. CH3COOH C. H2S04 D. All of them

3. When combined an aqueous solution of magnesium chloride and potassium phosphate, which of the
following is precipitate? A. MgPO4 B. Mg3(POa4): C. Mg3POq4 D. KCl

4. The simplest ester is:-
A. HCOOH B. HCOOCH:s C. CH3COOH D. CH3COOCHs

5. The value of specific rate constant of reaction increases by:-
B. increasing reactant concentration
D. both (A and C) are correct

A. using catalyst
C. increasing temperature

6. Which of the following organic compounds that are often responsible for odors and flavors?

A. aldehyde and ketone B. carboxylic acid and ester C. amines D. All of them

7. This reaction: Ba(OH)»(aq)+H2S04(aq) —>
A. formation of a gas

,goes to completion because:
B. formation of a slightly ionized product

C. formation of precipitate D. Both (B and C)

8. Which of the following statements is not suitable for this reaction:
HF(aq)+ HPO,* (aq) —* F (aq)+H,PO,(aq)?

A. HF is the acid B. HPO4* is the base  C. F is the conjugate base D. HoPOy4 is the conjugate base

9. Butane and 2-methyl propane are similar in all of the following EXCEPT:-

A. molecular formula B. general formula C. molar mass D. boiling point

10. Which of the following reaction is always spontaneous?
A. C2Ha(g)+ Ha(g) —> CoHe(g)+ energy B. NH4Cl(s) — NHs(g)+ HCl(g)
C. 1/2Nz(g)+ O2(g) +33.2kJ] — NO2(g) D. none of them

AH>0

11. Which of the following solutions with 0.1M concentration contains the lowest concentration of

hydroxide ions? A. HCI B. KOH C. NH3 D. HF

12. The anion of methanoic acid in its aqueous solution:-
A. is amphoteric B. has little tendency to attract a proton

C. is Bronsted-Lowry base D. is Arrhenius base

13. This reaction: (ethanoic acid + methanol —* methyl ethanoate + water), is called:-

A. condensation B. addition C. substitution D. elimination

0006 100

14. The required volume of 0.4M NaOH to neutralize 200mL of 0.2M H»S04 solution :-
A. is equal to the acid solution volume B. is equal to half the acid solution volume

C. is equal to double the acid solution volume D. cannot be determined

15. In areaction, AG%= - 4.7 ki/mol and AH®= -57.2 kJ/mol, then the value of AS® at room temperature is
equal to:-
A. - 0.176J/(mol.K) B. - 0.176kJ/(mol.K)

C. + 0.176kJ/(mol.K) D. - 2.1kJ/(mol.K)

16. Spreading the same mole of which of the following salts to icy roads more influential to melt ice?
A. NaNO3 B. CaCl, C. KCI D. NHsNOs3

17. Two moles of a nonelectrolyte solute are dissolved in 1kg of an unknown solvent, the solution freezes
at 7.8°C below its normal freezing point, which of the following is the unknown solvent? (use the

information in the adjacent table) Solvent | phenol | Ether |Aceticacid | Camphor
A. acetic acid B. phenol
C. ether D. Camphor‘ Kf'( C/m) -7.40 -1.79 -3.9 -39.7

18. The compound Freon-11 is called:-
A. trichlorofluoromethane B. dichlorodifluoromethane

C. chlorotrifluoromethane D. 3-chloro-1-fluoromethane

19. The value of pH for carbonated beverages:-

A.isequalto 7 B. less than 7 C. greater than 7 D. cannot be determined

20. This reaction: 2NO+2H, —» N2+2H,0 , is occur in two steps, the reaction for step one is:
2NO+ H—* N2+ H,02, which of the following is the reaction of step two?
A. NO+ H,0, —»NOs+ H» B. H+ H,0, —» 2H,0
C. NO+ H,0 —*Hx+ NO2 D. None of them

21. Is a chemical compound that is useful for all types of general cleaning and that ionized:-
A. NHs B. NaHCOs C. NaOH D. both (A and C)

22. Which of the following may be saturated hydrocarbon?

A. C3He B. CsHsg C. C/Hs D. none of them

23. When 0.3 moles of potassium nitrate (KNO3) dissolves in water, which of the following is correct?
B. [H30*]=[OHT]
D. all of them are correct

A. the entropy of the system increases
C. 0.6 moles of ions is formed

24. One of the following is not Bronsted-Lowry acid:-

A. BFs B. HCN C. H2S0Oq4 D. NH4*

25. An equilibrium mixture at 25°C is found to consist of 6.4x10M PCls, 2.5x102M Cl, and 4.0x103M PCls,
then equilibrium constant for this reaction: PCls(g) «—= PCls(g) + Clz(g), is equal to:

A. 25 B. 0.04 C.04 D.2.5
26. A molecule forms ion by the action of solvent:-
A. KF B. F C. HF D. CHsOH

27. Which of the following hydrocarbons is at liquid state?

A. methane B. propane C. 2-methylbutane D. none of them




28. In which of the following reactions the value of equilibrium constant(K) is equal to product concentration?
A. C(s)+ O2(g) «=—= CO2(g) B. CaCOs(s) «—= CaO(s) +COx(g)
C. 2H»(g) + O2(g)«—= 2H,0 (g) D. N2(g)+3H2(g) «—= 2NH3(g)

29. In the adjacent energy diagram if the energy of a
reactant is 20kJ/mol ,then the energy of product equal to:- 40
A. - 60kJ/mol ’—é‘ 20 100
B. - 40 kJ/mol S
C. 80 kJ/mol &
D. - 120 ki/mol 5 = Hovone

30. If 3.5kJ of energy are added to a 28.1 g sample of iron at 20°C, what is the final temperature of the iron
in kelvins? (if the specific heat of iron=0.449J/(g.K)
A.570 B. 470

C. 277 D. 550

31. In the following equilibrium hypothetical gaseous reaction: A+3B « * 2C +energy, the value of
equilibrium constant(K) at 300°C is 0.5, the value of (K) at 200°C for this reaction: 2C+ energy «— A+3B

,is:- A. less than 2 B. greater than 2 C.equal 2 D. cannot be determined

32. In the following reaction: H,0(g)+CO(g) « > Ha(g)+CO2(g) , over time and before equilibrium attained:-
A. the rate of both forward and reverse reaction are increased
B. the rate of its forward and its reverse reaction are equal
C. the rate of forward reaction is increased and the rate of reverse reaction is decreased
D. the rate of forward reaction is decreased and the rate of reverse reaction is increased

33. Adding a small amount of KCN to HCN solution leads to:-
A. decreasing both ionization of acid and [H307] B. decreasing ionization of acid and increasing [H3z0"]

C. increasing both ionization of acid and [H307] D. increasing ionization of acid and decreasing [H30"]

34. The boiling-point elevation is colligative property it depends on the:-
A. nature of solute B. concentration of solvent particles

C. nature of solvent D. concentration of solute particles

35. In this hypothetical reaction: A+B —»C, by using the information in the adjacent table, by what factor

does the rate increase if the concentration of Experiment [A] [B] Rate (M/s)

each A and B is doubled? 1 0.1 0.1 1x10°®

A.2 B.8 2 0.2 0.1 4x10°

C.4 D.9 3 0.2 0.4 4x10°®
36. Which of the following is a general formula for secondary amine?

A. (R2N-H) B. (R-NH;) C. (R-NH-R") D. None of them

37. If the use of catalyst in a chemical reaction leads to decrease forward activation energy by amount
10kJ/mol, which of the following is decreased with the same amount?
A. enthalpy change B. reverse activation energy

C. energy level of reactant D. both (A and C)

38. The rate of this reaction: Zn(s) + 2HCI(ag)—*ZnCla(aq)+ Ha(g), is increased by:-

A. increasing pressure B. increasing HCI concentration

C. increasing surface area of Zn D. both (B and C)

39. Which of the following organic compounds pairs is not a structural isomer to each other?
A. pentane and 2,2-di methyl propane B. hexene and cyclohexane

C. pentane and cyclopentane D. pentane and 2-methyl butane

40. In this reaction: Mg(s)+H2S0a4(aq) —*
A. Mg2* B. SO4>

, which of the following is spectator ion?
C. H30* D. both (A and B)

41. How many grams of Ba(OH), must be dissolved in 200mL of water to make a solution with pH 13?

(molar mass=171g/mol) A.3.42 B.1.71 C.17.1 D. 34.2

42. The [OH] of pure water at specified temperature is equal to 2.3x10”7M, then the value of ionization
constant of water at the same temperature is equal to:

A.1.0x10% B. 3.0x10? C.5.3x10" D. 2.3x10”’

43. In this reaction: 2Cgraphite) + 202(g) —* 2C02(g)+787kJ ,which of the following is correct?
A. AHCc of graphite = -393.5 kJ/mol B. AH® = AH% of CO;
C. AH? = AHCc of graphite D. All of them are correct

44. The product of complete combustion of one mole of simplest alkyne is:-

A. 2CO2+H20 B. CO2+2H,0 C. 2C0O,+2H20 D. 4CO,+5H,0

45. The solubility of PbCl; in its saturated solution at specified temperature is equal to 1.6x102mol/L, then
the value of Ky, is:-

A. 2.5x10* B.5.1x10* C.1.6x10° D. 4.1x10°®
46. The Teflon is a sample of addition polymer, its monomer is:-

A. CF2 B. CFCs C. CoF4 D. MTBE
47. Anion that doesn’t hydrolyze:-

A.NOy B. CH3COO" C. ClO4 D. NH4*

48. In the reaction ammonium ions with water molecule which of the following is not produced?

A. NHs B. OH" C. H3O* D. None of them

49. In the 0.5M H,SO. solution:-
A.pH=0.3 B. pH=0

(suppose it ionized completely)

C. pOH=14 D. both (B and C)

50. Which of the following is correct?
A. as the kinetic energy of the particles is greater in a sample, its temperature is higher.
B. an enthalpy of formation is used to compare heat absorption capacities for different material.

C. the entropy of a pure crystalline solid is zero at all temperature. D. All of them
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Answer the following questions: ( two marks for each correct choice)

, Which of the following is spectator ion?
C. H;0* D. both (A and B)

1. In this reaction: Mg(s)+H.S04(aq) —»
A. Mg?* B. SO

2. Spreading the same mole of which of the following salts to icy roads more influential to melt ice?
A. NaNO3 B. CaCl; C. KCI D. NHsNOs3

3. The rate of this reaction: Zn(s) + 2HCI(ag)—*ZnCl2(aq)+ Ha(g), is increased by:-
B. increasing HCl concentration
D. both (B and C)

A. increasing pressure
C. increasing surface area of Zn

4. This reaction: 2NO+2H; —» N>+2H,0 , is occur in two steps, the reaction for step one is:
2NO+ H—*Na+ H,0,, which of the following is the reaction of step two?
A. NO+ H20; —»NOs3+ H2 B. Hz+ H20, — 2H20
C. NO+ H,0 —»H2+ NO; D. None of them

5. A molecule forms ion by the action of solvent:-

A. KF B. F» C. HF D. CHsOH
6. Which of the following solutions with 0.1M concentration contains the lowest concentration of hydroxide
ions? A. HCI B. KOH C. NH3 D. HF
7. One of the following is not Bronsted-Lowry acid:-
A. BF3 B. HCN C. H3S04 D. NHs*
8. The simplest ester is:-
A. HCOOH B. HCOOCHs C. CHsCOOH D. CH3COOCH;3

9. When combined an aqueous solution of magnesium chloride and potassium phosphate, which of the

following is precipitate? A. MgPO4 B. Mg3(POa4) C. MgsPOq4 D. KCl

10. Two moles of a nonelectrolyte solute are dissolved in 1kg of an unknown solvent, the solution freezes
at 7.8°C below its normal freezing point, which of the following is the unknown solvent? (use the

information in the adjacent table) Solvent Phenol Ether Acetic acid | Camphor
A. acetic acid B. phenol
" 7.4 -1.7 -3. -39.7
C. ether D. camphor Ky (Clm) 0 2 39 39

11. If 3.5kJ of energy are added to a 28.1 g sample of iron at 20°C, what is the final temperature of the iron
in kelvins? (if the specific heat of iron=0.449J/(g.K)

A.570 B. 470 C. 277 D. 550
12. The Teflon is a sample of addition polymer, its monomer is:-
A. CoF B. CFCs C. CoFs D. MTBE

13. The anion of methanoic acid in its aqueous solution:-

A. is amphoteric B. has little tendency to attract a proton

C. is Bronsted-Lowry base D. is Arrhenius base

0007 100

14. The required volume of 0.4M NaOH to neutralize 200mL of 0.2M H»S04 solution :-
B. is equal to half the acid solution volume
D. cannot be determined

A. is equal to the acid solution volume
C. is equal to double the acid solution volume
GHs
(CH,=C-CH=CH-CH3)
B. 4-methyl-2,4-pentadiene

15. The correct name for this compound: according to IUPAC system is:

A. 4-methyl-2,4-butadiene

C. 2-methyl-1,3-pentadiene D. 2-methyl-1,3-pentene

16. The boiling-point elevation is colligative property it depends on the:-
A. nature of solute B. concentration of solvent particles

C. nature of solvent D. concentration of solute particles

17. If the use of catalyst in a chemical reaction leads to decrease forward activation energy by amount
10kJ/mol, which of the following is decreased with the same amount?

B. reverse activation energy

D. both (A and C)

A. enthalpy change
C. energy level of reactant

18. The solubility of PbCl; in its saturated solution at specified temperature is equal to 1.6x102mol/L, then
the value of Ky is:-

A. 2.5x10™ D. 4.1x10°®

B. 5.1x10™ C. 1.6x10°

19. Which of the following may be saturated hydrocarbon?

A. C3Hs B. CsHs C. CsHg D. none of them

20. Which of the following is correct?
A. as the kinetic energy of the particles is greater in a sample, its temperature is higher.
B. an enthalpy of formation is used to compare heat absorption capacities for different material.

C. the entropy of a pure crystalline solid is zero at all temperature. D. All of them

21. This reaction: (ethanoic acid + methanol —» methyl ethanoate + water), is called:-

A. condensation B. addition C. substitution D. elimination

22. In the reaction ammonium ions with water molecule which of the following is not produced?
A. NHs B. OH" C. H30" D. None of them

23. When 0.3 moles of potassium nitrate (KNO3) dissolves in water, which of the following is correct?
B. [H30*]=[OHT]
D. all of them are correct

A. the entropy of the system increases
C. 0.6 moles of ions is formed

24. \n which of the following an aqueous solution acids the [acid]>[H30*]?

A. HNOs3 B. CH3COOH C. H2S04 D. All of them

25. Which of the following organic compounds that are often responsible for odors and flavors?

A. aldehyde and ketone B. carboxylic acid and ester C. amines D. All of them

26. This reaction: Ba(OH)2(aq)+H2S04(aq) —*
A. formation of a gas

,go0es to completion because:
B. formation of a slightly ionized product

C. formation of precipitate D. Both (B and C)

27. Butane and 2-methyl propane are similar in all of the following EXCEPT:-

A. molecular formula B. general formula C. molar mass D. boiling point




28. Which of the following is a general formula for secondary amine?

A. (R2N-HY) B. (R-NH;) C. (R-NH-RY) D. None of them

29. The product of complete combustion of one mole of simplest alkyne is:-

A. 2CO,+H,0 B. CO,+2H,0 C. 2CO2+2H,0 D. 4CO2+5H,0

30. Adding a small amount of KCN to HCN solution leads to:-
A. decreasing both ionization of acid and [H307] B. decreasing ionization of acid and increasing [H307]

C. increasing both ionization of acid and [H30%] D. increasing ionization of acid and decreasing [H307]

31. In the 0.5M H,S0s solution:-
A.pH=0.3 B. pH=0

(suppose it ionized completely)

C. pOH=14 D. both (B and C)

32. How many grams of Ba(OH), must be dissolved in 200mL of water to make a solution with pH 13?

(molar mass=171g/mol) A.3.42 B.1.71 C.171 D. 34.2

33. In this reaction: 2Cgraphite) + 202(g) —* 2C02(g)+787kJ ,which of the following is correct?
A. AH’c of graphite = -393.5 kJ/mol B. AH® = AH% of CO;
C. AH? = AHC of graphite D. All of them are correct

34. Which of the following statements is not suitable for this reaction:
HF(ag)+ HPO,* (aq) —* F (aq)+H,PO,(aq)?

A. HF is the acid B. HPO.%* is the base  C. F is the conjugate base D. H,PO4 is the conjugate base

35. The compound Freon-11 is called:-
A. trichlorofluoromethane B. dichlorodifluoromethane

C. chlorotrifluoromethane D. 3-chloro-1-fluoromethane

36. In this hypothetical reaction: A+B —»C, by using the information in the adjacent table, by what factor

does the rate increase if the concentration of | Experiment [A] [B] Rate (M/s)

each A and B is doubled? 1 0.1 0.1 1x10®

A.2 B. 8 2 0.2 0.1 4x10°®

C.4 D.9 3 0.2 0.4 4x10°
37. Anion that doesn’t hydrolyze:-

A.NOy B. CH3COO" C. Clos D. NHs*

38. In which of the following reactions the value of equilibrium constant(K) is equal to product concentration?
A. C(s)+ Oz(g) «—= COz(g) B. CaCOs(s) «—* CaO(s) +COz(g)
C. 2H2(g) + O2(g)«—= 2H20 (g) D. N2(g)+3H2(g) «—> 2NHs(g)

39. Which of the following reaction is always spontaneous?
A. CoHa(g)+ Ha(g) — CiHe(g)+ energy B. NH4Cl(s) — NHs(g)+ HCl(g)
C. 1/2N2(g)+ Oa2(g) +33.2kJ — NO2(g) D. none of them

AH>0

40. Is a chemical compound that is useful for all types of general cleaning and that ionized:-
A. NH3 B. NaHCOs C. NaOH D. both (A and C)

41. In the following reaction: H,0(g)+CO(g) «—* Ha2(g)+COa(g) , over time and before equilibrium attained:-
A. the rate of both forward and reverse reaction are increased
B. the rate of its forward and its reverse reaction are equal
C. the rate of forward reaction is increased and the rate of reverse reaction is decreased
D. the rate of forward reaction is decreased and the rate of reverse reaction is increased

42. Which of the following organic compounds pairs is not a structural isomer to each other?
A. pentane and 2,2-di methyl propane B. hexene and cyclohexane

C. pentane and cyclopentane D. pentane and 2-methyl butane

43. In areaction, AG%= - 4.7 kJ/mol and AH%= -57.2 kJ/mol, then the value of AS? at room temperature is
equal to:-

A. - 0.176J/(mol.K) D. - 2.1kJ/(mol.K)

B. - 0.176kJ/(mol.K) C. +0.176kJ/(mol.K)

44. The value of specific rate constant of reaction increases by:-
B. increasing reactant concentration
D. both (A and C) are correct

A. using catalyst
C. increasing temperature

45. Which of the following hydrocarbons is at liquid state?

A. methane B. propane C. 2-methylbutane D. none of them

46. An equilibrium mixture at 25°C is found to consist of 6.4x103M PCls, 2.5x102M Cl, and 4.0x10M PCls ,
then equilibrium constant for this reaction: PCls(g) «—= PClsz(g) + Cl2(g), is equal to:
A. 25 B. 0.04 C.0.4 D. 2.5

47. In the following equilibrium hypothetical gaseous reaction: A+3B «—= 2C +energy, the value of
equilibrium constant(K) at 300°C is 0.5 , the value of (K) at 200°C for this reaction: 2C+ energy «—= A+3B

,is:- A. less than 2 B. greater than 2 C. equal 2 D. cannot be determined

48. The value of pH for carbonated beverages:-

A.isequalto 7 B. less than 7 C. greater than 7 D. cannot be determined

49. In the adjacent energy diagram if the energy of a
reactant is 20kJ/mol ,then the energy of product equal to:- 40
A. - 60kJ/mol B -
B. - 40 kJ/mol ‘g"
C. 80 kJ/mol &
D. - 120 kJ/mol S oo TReverse

50. The [OH] of pure water at specified temperature is equal to 2.3x107M, then the value of ionization
constant of water at the same temperature is equal to:

A. 1.0x10% B. 3.0x10" C.5.3x10% D. 2.3x10”/
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Answer the following questions: ( two marks for each correct choice)

1. If 3.5k of energy are added to a 28.1 g sample of iron at 20°C, what is the final temperature of the iron in
kelvins? (if the specific heat of iron=0.449J/(g.K)
A.570 B. 470

C. 277 D. 550

2. Which of the following organic compounds pairs is not a structural isomer to each other?
A. pentane and 2,2-di methyl propane
C. pentane and cyclopentane

B. hexene and cyclohexane
D. pentane and 2-methyl butane

3. An equilibrium mixture at 25°C is found to consist of 6.4x103M PCls, 2.5x102M Cl, and 4.0x103M PCls ,
then equilibrium constant for this reaction: PCls(g) «—= PCls(g) + Clz(g), is equal to:

A. 25 B. 0.04 C.04 D.2.5

4. In this hypothetical reaction: A+B —»C, by using the information in the adjacent table, by what factor
does the rate increase if the concentration of Experiment [A] [B] Rate (M/s)
each A and B is doubled? 1 0.1 0.1 1x10°®
A.?2 B. 8 2 0.2 0.1 4x10°
C.4 D.9 3 0.2 0.4 4x10°

5. The boiling-point elevation is colligative property it depends on the:-
A. nature of solute B. concentration of solvent particles

C. nature of solvent D. concentration of solute particles

6. Is a chemical compound that is useful for all types of general cleaning and that ionized:-
A. NH3 B. NaHCOs C. NaOH D. both (A and C)

7. Which of the following is a general formula for secondary amine?

A. (R2N-HY) B. (R-NH;) C. (R-NH-RY) D. None of them

8. Two moles of a nonelectrolyte solute are dissolved in 1kg of an unknown solvent, the solution freezes at
7.8°C below its normal freezing point, which of the following is the unknown solvent? (use the information

in the adjacent table)

Solvent Phenol Ether Acetic acid | Camphor

A. acetic acid B. phenol

C. ether -740

-1.79 -3.9 -39.7

D. camphor K (Clm)

9. In this reaction: Mg(s)+H2S04(aq) —*
A. Mg?* B. SO.*

, Which of the following is spectator ion?
C. H3O* D. both (A and B)

10. If the use of catalyst in a chemical reaction leads to decrease forward activation energy by amount
10kJ/mol, which of the following is decreased with the same amount?

B. reverse activation energy

D. both (A and C)

A. enthalpy change
C. energy level of reactant

11. One of the following is not Bronsted-Lowry acid:-

A. BFs B. HCN C. H2S04 D. NH4"
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12. In the 0.5M H,S04 solution:-
A.pH=0.3 B. pH=0

(suppose it ionized completely)

C. pOH=14 D. both (B and C)

13. In which of the following reactions the value of equilibrium constant(K) is equal to product concentration?
A. C(s)+ Oz(g) «—= CO2(g) B. CaCOs(s) +—= CaO(s) +CO2(g)
C. 2H2(g) + O2(g)+=— 2H:0 (g) D. N2(g)+3H2(g) «<— 2NHs(g)

14. In the reaction ammonium ions with water molecule which of the following is not produced?

A. NHs3 B. OH" C. H30* D. None of them

15. Which of the following reaction is always spontaneous?

A. CoHa(g)+ Ha(g) —» CoHe(g)+ energy B. NH4Cl(s) —> NHs(g)+ HCl(g)  AH>0
C. 1/2Nz(g)+ O2(g) +33.2k) — NO2(g) D. none of them

16. In which of the following an aqueous solution acids the [acid]>[H30*]?
A. HNOs B. CH3COOH C. H2S04 D. All of them

17. This reaction: 2NO+2H, —» N»+2H,0 , is occur in two steps, the reaction for step one is:
2NO+ H—* N2+ H,0,, which of the following is the reaction of step two?
A. NO+ H,0, —»NOs+ H» B. Hy+ H,0, —»2H,0
C. NO+ H,0 —H+ NO> D. None of them

18. Which of the following hydrocarbons is at liquid state?

A. methane B. propane C. 2-methylbutane D. none of them

19. A molecule forms ion by the action of solvent:-

A. KF B. F2 C. HF D. CH3OH

20. This reaction: (ethanoic acid + methanol —» methyl ethanoate + water), is called:-

A. condensation B. addition C. substitution D. elimination

21. How many grams of Ba(OH), must be dissolved in 200mL of water to make a solution with pH 13?

(molar mass=171g/mol) A.3.42 B.1.71 C.17.1 D. 34.2

22. The [OH] of pure water at specified temperature is equal to 2.3x107M, then the value of ionization
constant of water at the same temperature is equal to:

A. 1.0x10* B. 3.0x10" C.5.3x10* D. 2.3x10”7

23. In the following equilibrium hypothetical gaseous reaction: A+3B « > 2C +energy, the value of
equilibrium constant(K) at 300°C is 0.5, the value of (K) at 200°C for this reaction: 2C+ energy «—= A+3B
A. less than 2 C.equal 2 D. cannot be determined

,is:- B. greater than 2

24. This reaction: Ba(OH)(aq)+H2S04(aq) —*
A. formation of a gas

,go0es to completion because:
B. formation of a slightly ionized product

C. formation of precipitate D. Both (B and C)

25. The value of specific rate constant of reaction increases by:-
B. increasing reactant concentration
D. both (A and C) are correct

A. using catalyst
C. increasing temperature

26. When combined an aqueous solution of magnesium chloride and potassium phosphate, which of the

following is precipitate? A. MgPOQO4 B. Mg3(POa): C. MgsPQq4 D. KCI




27. The anion of methanoic acid in its aqueous solution:-
A. is amphoteric B. has little tendency to attract a proton

C. is Bronsted-Lowry base D. is Arrhenius base

28. When 0.3 moles of potassium nitrate (KNO3) dissolves in water, which of the following is correct?
B. [H30*]=[OH]
D. all of them are correct

A. the entropy of the system increases
C. 0.6 moles of ions is formed

29. The product of complete combustion of one mole of simplest alkyne is:-

A. 2CO,+H,0 B. CO,+2H,0 C. 2CO2+2H,0 D. 4CO2+5H,0

30. The value of pH for carbonated beverages:-

A.isequalto 7 B. less than 7 C. greater than 7 D. cannot be determined

31. In the adjacent energy diagram if the energy of a

reactant is 20kJ/mol ,then the energy of product equal to:- 40

A. - 60kJ/mol B 20

B. - 40 ki/mol §

C. 80 kJ/mol %

D. - 120 kJ/mol b — —
32. Anion that doesn’t hydrolyze:-

A. NOy B. CH3COO" C. ClOos D. NHs*
33. Spreading the same mole of which of the following salts to icy roads more influential to melt ice?

A. NaNO3 B. CaCl; C. KCl D. NH4NO3
34. Butane and 2-methyl propane are similar in all of the following EXCEPT:-

A. molecular formula B. general formula C. molar mass D. boiling point

35. Which of the following statements is not suitable for this reaction:
HF(ag)+ HPO,* (aq) —* F (aq)+H,PO,(aq)?

A. HF is the acid B. HPO4* is the base  C. F is the conjugate base D. HoPOu4 is the conjugate base

36. The simplest ester is:-

A. HCOOH B. HCOOCH;3 C. CH3COOH D. CH3COOCH;s

37. Which of the following solutions with 0.1M concentration contains the lowest concentration of

hydroxide ions? A. HCl B. KOH C. NH3 D. HF

38. Which of the following organic compounds that are often responsible for odors and flavors?

A. aldehyde and ketone B. carboxylic acid and ester C. amines D. All of them

39. In a reaction, AG®= - 4.7 kJ/mol and AH= -57.2 kl/mol, then the value of AS® at room temperature is

equal to:-

A. -0.176J/(mol.K) B. - 0.176kJ/(mol.K) C. +0.176kJ/(mol.K) D. - 2.1kJ/(mol.K)

40. Adding a small amount of KCN to HCN solution leads to:-
A. decreasing both ionization of acid and [H307] B. decreasing ionization of acid and increasing [H307]

C. increasing both ionization of acid and [H30"] D. increasing ionization of acid and decreasing [H307]

41. The Teflon is a sample of addition polymer, its monomer is:-

A. CF2 B. CFCs C. CoFs D. MTBE

42. The rate of this reaction: Zn(s) + 2HCl(aq)—>ZnClx(aq)+ Ha(g), is increased by:-
B. increasing HCl concentration
D. both (B and C)

A. increasing pressure
C. increasing surface area of Zn

43. The correct name for this compound: CHs according to IUPAC system is:

(CH»=C-CH=CH-CH;)
A. 4-methyl-2,4-butadiene B. 4-methyl-2,4-pentadiene

C. 2-methyl-1,3-pentadiene D. 2-methyl-1,3-pentene

44. |n the following reaction: H,0(g)+CO(g) «—* Ha(g)+COa(g) , over time and before equilibrium attained:-
A. the rate of both forward and reverse reaction are increased
B. the rate of its forward and its reverse reaction are equal
C. the rate of forward reaction is increased and the rate of reverse reaction is decreased
D. the rate of forward reaction is decreased and the rate of reverse reaction is increased

45. Which of the following may be saturated hydrocarbon?

A. C3Hs B. CsHs C. CsHg D. none of them

46. The required volume of 0.4M NaOH to neutralize 200mL of 0.2M H,S04 solution :-
A. is equal to the acid solution volume B. is equal to half the acid solution volume

C. is equal to double the acid solution volume D. cannot be determined

47. Which of the following is correct?
A. as the kinetic energy of the particles is greater in a sample, its temperature is higher.
B. an enthalpy of formation is used to compare heat absorption capacities for different material.

C. the entropy of a pure crystalline solid is zero at all temperature. D. All of them

48. The compound Freon-11 is called:-
A. trichlorofluoromethane B. dichlorodifluoromethane

C. chlorotrifluoromethane D. 3-chloro-1-fluoromethane

49. In this reaction: 2Cgraphite) + 202(g) —* 2C02(g)+787kJ ,which of the following is correct?
A. AH%¢ of graphite = -393.5 ki/mol B. AH® = AH% of CO;
C. AHC = AHC of graphite D. All of them are correct

50. The solubility of PbCl; in its saturated solution at specified temperature is equal to 1.6x102mol/L, then
the value of Ksp is:-

A. 2.5x10* B. 5.1x10* C. 1.6x10° D. 4.1x10°®
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Answer the following questions: ( two marks for each correct choice)

1. One of the following is not Bronsted-Lowry acid:-

A. BF3 B. HCN C. H2SO4 D. NHs*

2. The [OH] of pure water at specified temperature is equal to 2.3x107M, then the value of ionization
constant of water at the same temperature is equal to:

A.1.0x10% B. 3.0x10?° C.5.3x10" D. 2.3x10”’

3. In the following reaction: H,0(g)+CO(g) « * Ha(g)+CO2(g) , over time and before equilibrium attained:-
A. the rate of both forward and reverse reaction are increased
B. the rate of its forward and its reverse reaction are equal
C. the rate of forward reaction is increased and the rate of reverse reaction is decreased
D. the rate of forward reaction is decreased and the rate of reverse reaction is increased

4. In the following equilibrium hypothetical gaseous reaction: A+3B «—* 2C +energy, the value of
equilibrium constant(K) at 300°C is 0.5 , the value of (K) at 200°C for this reaction: 2C+ energy «— A+3B
C.equal 2 D. cannot be determined

,is:- A. less than 2 B. greater than 2

5. When combined an aqueous solution of magnesium chloride and potassium phosphate, which of the

following is precipitate? A. MgPO4 B. Mg3(POa4) C. MgsPOq4 D. KCl

6. Is a chemical compound that is useful for all types of general cleaning and that ionized:-
A. NHs B. NaHCOs3 C. NaOH D. both (A and C)

7. The compound Freon-11 is called:-
A. trichlorofluoromethane B. dichlorodifluoromethane

C. chlorotrifluoromethane D. 3-chloro-1-fluoromethane

8. The required volume of 0.4M NaOH to neutralize 200mL of 0.2M H,S04 solution :-
A. is equal to the acid solution volume B. is equal to half the acid solution volume

C. is equal to double the acid solution volume D. cannot be determined

9. In which of the following reactions the value of equilibrium constant(K) is equal to product concentration?
A. C(s)+ O2(g) « = CO2(g) B. CaCOs(s) «—* CaO(s) +COz(g)
C. 2Ha(g) + O2(g)«— 2H20 (g) D. N2(g)+3H2(g) «—* 2NHs(g)

10. The boiling-point elevation is colligative property it depends on the:-
A. nature of solute B. concentration of solvent particles

C. nature of solvent D. concentration of solute particles

11. Which of the following is correct?
A. as the kinetic energy of the particles is greater in a sample, its temperature is higher.
B. an enthalpy of formation is used to compare heat absorption capacities for different material.

C. the entropy of a pure crystalline solid is zero at all temperature. D. All of them
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12. The simplest ester is:-

A. HCOOH B. HCOOCHs C. CH3COOH D. CH3COOCH;3

13. Which of the following is a general formula for secondary amine?

A. (R2N-HY) B. (R-NHy) C. (R-NH-RY) D. None of them

14. In a reaction, AG%= - 4.7 ki/mol and AH®= -57.2 kJ/mol, then the value of AS® at room temperature is
equal to:-
A. - 0.176J/(mol.K) B. - 0.176kJ/(mol.K)

C. + 0.176kJ/(mol.K) D. - 2.1kJ/(mol.K)

15. In the reaction ammonium ions with water molecule which of the following is not produced?
A. NH3 B. OH" C. H3O* D. None of them

16. An equilibrium mixture at 25°C is found to consist of 6.4x103M PCls, 2.5x10°2M Cl, and 4.0x10*M PCls ,
then equilibrium constant for this reaction: PCls(g) «—= PCls(g) + Clz(g), is equal to:

A. 25 B. 0.04 C.04 D.2.5
17. A molecule forms ion by the action of solvent:-

A. KF B. F. C. HF D. CH30H
18. In which of the following an aqueous solution acids the [acid]>[H30*]?

A. HNO3 B. CHsCOOH C. H2S0q4 D. All of them

19. If 3.5kJ of energy are added to a 28.1 g sample of iron at 20°C, what is the final temperature of the iron
in kelvins? (if the specific heat of iron=0.449J/(g.K)

A.570 B. 470 C. 277 D. 550
20. Butane and 2-methyl propane are similar in all of the following EXCEPT:-
A. molecular formula B. general formula C. molar mass D. boiling point

21. Spreading the same mole of which of the following salts to icy roads more influential to melt ice?
A. NaNOs B. CaCl, C. KCl D. NH4NO3

22. Two moles of a nonelectrolyte solute are dissolved in 1kg of an unknown solvent, the solution freezes
at 7.8°C below its normal freezing point, which of the following is the unknown solvent? (use the

information in the adjacent table) Solvent Phenol Ether Acetic acid | Camphor
A. acetic acid B. phenol
C. ether D. Camphor K/( C/m) -7.40 -1.79 -39 -39.7

23. The rate of this reaction: Zn(s) + 2HCI(ag)—*ZnCly(aq)+ Ha(g), is increased by:-
B. increasing HCl concentration
D. both (B and C)

A. increasing pressure
C. increasing surface area of Zn

24. If the use of catalyst in a chemical reaction leads to decrease forward activation energy by amount
10kJ/mol, which of the following is decreased with the same amount?

B. reverse activation energy

D. both (A and C)

A. enthalpy change
C. energy level of reactant

25. This reaction: 2NO+2H, —* N2+2H,0 , is occur in two steps, the reaction for step one is:
2NO+ H,—*Ny+ H,02, which of the following is the reaction of step two?
A. NO+ H,0; —»NOs+ H» B. Hy+ H,0, —»2H,0
C. NO+ H20 —Hy+ NO> D. None of them




26. Which of the following may be saturated hydrocarbon?

A. C3Hg B. CsHg C. C7Hs D. none of them

27. The solubility of PbCl, in its saturated solution at specified temperature is equal to 1.6x10?mol/L, then
the value of Ksp is:-

A. 2.5x10* B. 5.1x10* C. 1.6x10° D. 4.1x10°®

28. Which of the following organic compounds that are often responsible for odors and flavors?

A. aldehyde and ketone B. carboxylic acid and ester C. amines D. All of them

29. In this reaction: 2Cgraphite) + 202(g) —* 2C0,(g)+787kJ ,which of the following is correct?
A. AH ¢ of graphite = -393.5 kJ/mol B. AH = AH% of CO;
C. AHC = AHO of graphite D. All of them are correct

30. Which of the following solutions with 0.1M concentration contains the lowest concentration of

hydroxide ions? A. HCl B. KOH C. NH3 D. HF

31. The value of pH for carbonated beverages:-

A.isequalto 7 B. less than 7 C. greater than 7 D. cannot be determined

32. The correct name for this compound: CHs
(CH,=C-CH=CH-CH)

B. 4-methyl-2,4-pentadiene

according to IUPAC system is:

A. 4-methyl-2,4-butadiene

C. 2-methyl-1,3-pentadiene D. 2-methyl-1,3-pentene

33. Which of the following organic compounds pairs is not a structural isomer to each other?
A. pentane and 2,2-di methyl propane B. hexene and cyclohexane

C. pentane and cyclopentane D. pentane and 2-methyl butane

34. The Teflon is a sample of addition polymer, its monomer is:-

A. C;F2 B. CFCs C. CoF4 D. MTBE

35. When 0.3 moles of potassium nitrate (KNOs) dissolves in water, which of the following is correct?
B. [H30*]=[OH]
D. all of them are correct

A. the entropy of the system increases
C. 0.6 moles of ions is formed

36. Adding a small amount of KCN to HCN solution leads to:-
A. decreasing both ionization of acid and [H307] B. decreasing ionization of acid and increasing [H3z0"]

C. increasing both ionization of acid and [H307] D. increasing ionization of acid and decreasing [H30"]

37. Which of the following hydrocarbons is at liquid state?

A. methane B. propane C. 2-methylbutane D. none of them

38. In this hypothetical reaction: A+B —C, by using the information in the adjacent table, by what factor

does the rate increase if the concentration of | Experiment [A] [B] Rate (M/s)

each A and B is doubled? 1 0.1 0.1 1x10®

A.2 B.8 2 0.2 0.1 4x10°

C.4 D.9 3 0.2 0.4 4x10°®
39. Anion that doesn’t hydrolyze:-

A.NOy B. CH3COO" C. ClOs D. NH4*

40. The product of complete combustion of one mole of simplest alkyne is:-

A. 2CO2+H20 B. CO2+2H20 C. 2C0O,+2H,0 D. 4CO2+5H,0

41. In this reaction: Mg(s)+H,SOa4(aq) —*
A. Mg?* B. S04

, Which of the following is spectator ion?
C. H30* D. both (A and B)

42. In the 0.5M H,S0s solution:-
A.pH=0.3 B. pH=0

(suppose it ionized completely)

C. pOH=14 D. both (B and C)

43. How many grams of Ba(OH), must be dissolved in 200mL of water to make a solution with pH 13?

(molar mass=171g/mol) A.3.42 B.1.71 C.17.1 D.34.2

44. Which of the following statements is not suitable for this reaction:
HF(aq)+ HPO,* (aq) — F" (aq)+H,PO4 (aq)?
A.HF istheacid  B. HPO4Z is the base

C. F is the conjugate base D. HoPOy4 is the conjugate base

45. Which of the following reaction is always spontaneous?

A. CoHa(g)+ Ha(g) —> CaHe(g)+ energy B. NH4Cl(s) — NHs(g)+ HCl(g) AH>0
C. 1/2N3(g)+ O2(g) +33.2kJ] —» NO2(g) D. none of them
46. In the adjacent energy diagram if the energy of a
reactant is 20kJ/mol ,then the energy of product equal to:- 0
A. - 60kJ/mol B 2
B. - 40 kJ/mol S
C. 80 kJ/mol ?
D. - 120 kJ/mol & — —

47. This reaction: Ba(OH),(aq)+H2S04(aq) —*
A. formation of a gas

,goes to completion because:
B. formation of a slightly ionized product

C. formation of precipitate D. Both (B and C)

48. This reaction: (ethanoic acid + methanol —» methyl ethanoate + water), is called:-

A. condensation B. addition C. substitution D. elimination

49. The anion of methanoic acid in its aqueous solution:-
A. is amphoteric B. has little tendency to attract a proton

C. is Bronsted-Lowry base D. is Arrhenius base

50. The value of specific rate constant of reaction increases by:-
A. using catalyst B. increasing reactant concentration

C. increasing temperature D. both (A and C) are correct
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Answer the following questions: ( two marks for each correct choice)

1. Which of the following organic compounds that are often responsible for odors and flavors?
A. aldehyde and ketone B. carboxylic acid and ester C. amines D. All of them

2. The required volume of 0.4M NaOH to neutralize 200mL of 0.2M H,SO4 solution :-
A. is equal to the acid solution volume B. is equal to half the acid solution volume
C. is equal to double the acid solution volume D. cannot be determined

3. In areaction, AG’= - 4.7 ki/mol and AH%= -57.2 kJ/mol, then the value of AS® at room temperature is

equal to:-
A.-0.176J/(mol.K) B. - 0.176kJ/(mol.K) C. +0.176kJ/(mol.K) D. - 2.1kJ/(mol.K)

4. The simplest ester is:-
A. HCOOH B. HCOOCHs3 C. CH3COOH D. CH3COOCHs3

5. Which of the following hydrocarbons is at liquid state?
A. methane B. propane C. 2-methylbutane D. none of them

6. Which of the following is a general formula for secondary amine?

A. (R2N-HY) B. (R-NH>) C. (R-NH-R") D. None of them
7. A molecule forms ion by the action of solvent:-
A. KF B. F» C. HF D. CH3OH
8. Spreading the same mole of which of the following salts to icy roads more influential to melt ice?
A. NaNOs3 B. CaCl; C. KClI D. NH4NO3
9. Which of the following solutions with 0.1M concentration contains the lowest concentration of hydroxide
ions? A. HCI B. KOH C. NH3 D. HF
10. Which of the following reaction is always spontaneous?
A. C2Ha(g)+ Ha(g) —» CoHe(g)+ energy B. NH4Cl(s) —» NHs(g)+ HCl(g)  AH>0
C. 1/2N2(g)+ Oa2(g) +33.2kJ — NO2(g) D. none of them
11. How many grams of Ba(OH), must be dissolved in 200mL of water to make a solution with pH 13?
(molar mass=171g/mol) A.3.42 B.1.71 C.171 D. 34.2
12. One of the following is not Bronsted-Lowry acid:-
A. BF3 B. HCN C. H2SO4 D. NH4*
13. The product of complete combustion of one mole of simplest alkyne is:-
A. 2CO2+H20 B. CO»+2H,0 C. 2CO2+2H,0 D. 4CO2+5H,0
14. Which of the following organic compounds pairs is not a structural isomer to each other?
A. pentane and 2,2-di methyl propane B. hexene and cyclohexane
C. pentane and cyclopentane D. pentane and 2-methyl butane
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15. The value of pH for carbonated beverages:-

A.isequalto 7 B. less than 7 C. greater than 7 D. cannot be determined
16. In the adjacent energy diagram if the energy of a
reactant is 20kJ/mol ,then the energy of product equal to:- 40
A. - 60k/mol ‘—é‘ A 100
B. - 40 kJ/mol S
C. 80 kJ/mol &
D. - 120 ki/mol = Forord T
17. The rate of this reaction: Zn(s) + 2HCl(aq)—>ZnClz(aq)+ Ha(g), is increased by:-
A. increasing pressure B. increasing HCl concentration
C. increasing surface area of Zn D. both (B and C)
18. The value of specific rate constant of reaction increases by:-
A. using catalyst B. increasing reactant concentration
C. increasing temperature D. both (A and C) are correct
19. Butane and 2-methyl propane are similar in all of the following EXCEPT:-
A. molecular formula B. general formula C. molar mass D. boiling point

20. Is a chemical compound that is useful for all types of general cleaning and that ionized:-
A. NHs B. NaHCOs C. NaOH D. both (A and C)

21. Which of the following is correct?
A. as the kinetic energy of the particles is greater in a sample, its temperature is higher.
B. an enthalpy of formation is used to compare heat absorption capacities for different material.
C. the entropy of a pure crystalline solid is zero at all temperature. D. All of them

22. In which of the following reactions the value of equilibrium constant(K) is equal to product concentration?
A. C(s)+ O2(g) «—= CO2(g) B. CaCOs3(s) «—* CaO(s) +COz(g)
C. 2H,(g) + Oa(g)«— 2H:0 (g) D. N2(g)+3H2(g) «— 2NHs(g)

23. The [OH7] of pure water at specified temperature is equal to 2.3x107M, then the value of ionization
constant of water at the same temperature is equal to:

A.1.0x104 B. 3.0x10%® C.5.3x104 D. 2.3x10”’
24. The boiling-point elevation is colligative property it depends on the:-

A. nature of solute B. concentration of solvent particles

C. nature of solvent D. concentration of solute particles

25. In the following reaction: H,0(g)+CO(g) +— Ha(g)+COa(g) , over time and before equilibrium attained:-
A. the rate of both forward and reverse reaction are increased
B. the rate of its forward and its reverse reaction are equal
C. the rate of forward reaction is increased and the rate of reverse reaction is decreased
D. the rate of forward reaction is decreased and the rate of reverse reaction is increased

26. If the use of catalyst in a chemical reaction leads to decrease forward activation energy by amount
10kJ/mol, which of the following is decreased with the same amount?
A. enthalpy change B. reverse activation energy
C. energy level of reactant D. both (A and C)




27. An equilibrium mixture at 25°C is found to consist of 6.4x103M PCls, 2.5x102M Cl, and 4.0x10>M PCls ,
then equilibrium constant for this reaction: PCls(g) «—= PClsz(g) + Cl2(g), is equal to:
A. 25 B. 0.04 C.04 D.2.5

28. This reaction: 2NO+2H, —* N2+2H,0 , is occur in two steps, the reaction for step one is:
2NO+ H— N2+ H,0,, which of the following is the reaction of step two?
A. NO+ H202 —»NOs3+ H2 B. Ho+ H,0, —»2H,0
C. NO+ H,0 —*Ha+ NO2 D. None of them

29. If 3.5kJ of energy are added to a 28.1 g sample of iron at 20°C, what is the final temperature of the iron
in kelvins? (if the specific heat of iron=0.449J/(g.K)

A.570 B. 470 C. 277 D. 550
30. The Teflon is a sample of addition polymer, its monomer is:-
A. CoF; B. CFCs C. CoF4 D. MTBE

31. When combined an aqueous solution of magnesium chloride and potassium phosphate, which of the

following is precipitate? A. MgPO4 B. Mg3(POa4) C. MgsPOq4 D. KCl

32. In this reaction: 2Cgraphite) + 202(g) —* 2C02(g)+787kJ ,which of the following is correct?
A. AHc of graphite = -393.5 kJ/mol B. AHC = AH% of CO;
C. AHC = AHO of graphite D. All of them are correct

33. The anion of methanoic acid in its aqueous solution:-
A. is amphoteric B. has little tendency to attract a proton

C. is Bronsted-Lowry base D. is Arrhenius base

34. Two moles of a nonelectrolyte solute are dissolved in 1kg of an unknown solvent, the solution freezes
at 7.8°C below its normal freezing point, which of the following is the unknown solvent? (use the

information in the adjacent table) Solvent Phenol Ether Acetic acid | Camphor
A. acetic acid B. phenol
C. ether D. camphor K/("C/m) | -7.40 -1.79 -3.9 -39.7
35. In this hypothetical reaction: A+B —C, by using the information in the adjacent table, by what factor
does the rate increase if the concentration of Experiment [A] [B] Rate (M/s)
each A and B is doubled? 1 0.1 0.1 1x10°®
A.?2 B. 8 2 0.2 0.1 Ax10°
C.4 D.9 3 0.2 0.4 4x10°

36. This reaction: (ethanoic acid + methanol —» methyl ethanoate + water), is called:-

A. condensation B. addition C. substitution D. elimination

37. In the reaction ammonium ions with water molecule which of the following is not produced?

A. NH3 B. OH" C. H30* D. None of them

38. Which of the following may be saturated hydrocarbon?

A. C3He B. CsHs C. C/Hs D. none of them
39. Anion that doesn’t hydrolyze:-
A. NOy B. CH3COO" C. ClOs D. NH4*

, Which of the following is spectator ion?
C. H30" D. both (A and B)

40. In this reaction: Mg(s)+H,S04(aq) —»
A. Mg?* B. SO,

41. Which of the following statements is not suitable for this reaction:
HF(aq)+ HPO,* (ag) —* F (aq)+H,PO4(aq)?
A. HF is the acid B. HPO4* is the base

C. F is the conjugate base D. H,POy4 is the conjugate base

42. When 0.3 moles of potassium nitrate (KNO3) dissolves in water, which of the following is correct?
B. [H30"]=[OH]
D. all of them are correct

A. the entropy of the system increases
C. 0.6 moles of ions is formed

43. The compound Freon-11 is called:-
B. dichlorodifluoromethane
D. 3-chloro-1-fluoromethane

A. trichlorofluoromethane
C. chlorotrifluoromethane

44. In the following equilibrium hypothetical gaseous reaction: A+3B «—= 2C +energy, the value of
equilibrium constant(K) at 300°C is 0.5 , the value of (K) at 200°C for this reaction: 2C+ energy «—= A+3B
C.equal 2 D. cannot be determined

,is:- A. less than 2 B. greater than 2

45. This reaction: Ba(OH)(aq)+H2S04(aq) —*
A. formation of a gas

,goes to completion because:
B. formation of a slightly ionized product

C. formation of precipitate D. Both (B and C)

46. The solubility of PbCl; in its saturated solution at specified temperature is equal to 1.6x102mol/L, then
the value of Ksp is:-
A. 2.5x10* D. 4.1x10°®

B.5.1x10* C. 1.6x10°

47. In the 0.5M H,SO. solution:-
A. pH=0.3 B. pH=0

(suppose it ionized completely)

C. pOH=14 D. both (B and C)

48. In which of the following an aqueous solution acids the [acid]>[Hs0*]?

A. HNO3 B. CH3COOH C. H2S04 D. All of them

49. Adding a small amount of KCN to HCN solution leads to:-

A. decreasing both ionization of acid and [H307] B. decreasing ionization of acid and increasing [H307]

C. increasing both ionization of acid and [H30"] D. increasing ionization of acid and decreasing [H307]

50. The correct name for this compound: CHs according to IUPAC system is:

(CH,=C-CH=CH-CHs)
A. 4-methyl-2,4-butadiene B. 4-methyl-2,4-pentadiene

C. 2-methyl-1,3-pentadiene D. 2-methyl-1,3-pentene
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Answer the following questions: ( two marks for each correct choice)

1. Which of the following reaction is always spontaneous?
B. NH4Cl(s) —» NHs(g)+ HCl(g)
D. none of them

A. CoHa(g)+ Ha(g) —> CaHe(g)+ energy AH>0

C. 1/2N2(g)+ Oz(g) +33.2k] —» NOz(g)

2. Two moles of a nonelectrolyte solute are dissolved in 1kg of an unknown solvent, the solution freezes at
7.8°C below its normal freezing point, which of the following is the unknown solvent? (use the information

in the adjacent table) solvent | Phenol | Ether | Acetic acd | Camphor
A. acetic acid B. phenol
C. ether D. Camphor K/ (°C/m) -7.40 -1.79 -3.9 -39.7

3. When 0.3 moles of potassium nitrate (KNO3) dissolves in water, which of the following is correct?
B. [H30*]=[OH]
D. all of them are correct

A. the entropy of the system increases
C. 0.6 moles of ions is formed

4. In the 0.5M H,S04 solution:-
A.pH=0.3

(suppose it ionized completely)

B. pH=0 C. pOH=14 D. both (B and C)

5. Which of the following organic compounds that are often responsible for odors and flavors?

A. aldehyde and ketone B. carboxylic acid and ester C. amines D. All of them

6. The compound Freon-11 is called:-
A. trichlorofluoromethane B. dichlorodifluoromethane

C. chlorotrifluoromethane D. 3-chloro-1-fluoromethane

7. This reaction: (ethanoic acid + methanol —* methyl ethanoate + water), is called:-

A. condensation B. addition C. substitution D. elimination

8. A molecule forms ion by the action of solvent:-

A. KF B.F C. HF D. CHs0H

9. The value of specific rate constant of reaction increases by:-
A. using catalyst B. increasing reactant concentration

C. increasing temperature D. both (A and C) are correct

10. The rate of this reaction: Zn(s) + 2HCl(aq)—>ZnClx(aq)+ Ha(g), is increased by:-
A. increasing pressure B. increasing HCl concentration

C. increasing surface area of Zn D. both (B and C)

11. An equilibrium mixture at 25°C is found to consist of 6.4x1073M PCls, 2.5x102M Cl, and 4.0x10*M PCls ,
then equilibrium constant for this reaction: PCls(g) «—* PCls(g) + Clx(g), is equal to:
A. 25 B. 0.04 C.04 D.2.5

12. In this reaction: Mg(s)+H2S04(aq) —*
A. Mg?* B. SO

, which of the following is spectator ion?
C. H3O* D. both (A and B)
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13. In this hypothetical reaction: A+B —»C, by using the information in the adjacent table, by what factor

does the rate increase if the concentration of | Experiment [A] [B] Rate (M/s)
each A and B is doubled? 1 0.1 0.1 1x10°®
A.2 B.8 2 0.2 0.1 4x10°
C.4 D.9 3 0.2 0.4 4x107°

14. In the following equilibrium hypothetical gaseous reaction: A+3B « = 2C +energy, the value of
equilibrium constant(K) at 300°C is 0.5, the value of (K) at 200°C for this reaction: 2C+ energy «—= A+3B

,is:- A. less than 2 B. greater than 2 C.equal 2 D. cannot be determined
15. In the adjacent energy diagram if the energy of a

reactant is 20kJ/mol ,then the energy of product equal to:- 40

A. - 60kJ/mol B =

B. - 40 kJ/mol i

C. 80 kJ/mol &

D. - 120 kJ/mol S oo TReverse
16. One of the following is not Bronsted-Lowry acid:-

A. BF; B. HCN C. H2S04 D. NH4*

17. 1s a chemical compound that is useful for all types of general cleaning and that ionized:-
A. NHs B. NaHCOs C. NaOH D. both (A and C)

18. Which of the following hydrocarbons is at liquid state?

A. methane B. propane C. 2-methylbutane D. none of them

19. The boiling-point elevation is colligative property it depends on the:-
A. nature of solute B. concentration of solvent particles

C. nature of solvent D. concentration of solute particles

20. Anion that doesn’t hydrolyze:-

A. NO2 B. CH3COO" C. Clog D. NHz*

21. The required volume of 0.4M NaOH to neutralize 200mL of 0.2M H»S04 solution :-
A. is equal to the acid solution volume B. is equal to half the acid solution volume

C. is equal to double the acid solution volume D. cannot be determined

22. The solubility of PbCl; in its saturated solution at specified temperature is equal to 1.6x102mol/L, then
the value of Ksp is:-
A. 2.5x10% D. 4.1x10°®

B. 5.1x10* C. 1.6x10°

23. The Teflon is a sample of addition polymer, its monomer is:-

A. CF; B. CFCs C. CoFs D. MTBE

24. The product of complete combustion of one mole of simplest alkyne is:-

A. 2C0O2+H20 B. CO2+2H,0 C. 2C0O2+2H20 D. 4CO2+5H:0

25. In this reaction: 2Cgraphite) + 202(g) —* 2C0(g)+787kJ ,which of the following is correct?
A. AHCc of graphite = -393.5 kJ/mol B. AH® = AH% of CO;
C. AHP = AHC of graphite D. All of them are correct




26. In which of the following reactions the value of equilibrium constant(K) is equal to product concentration?
A. C(s)+ O2(g) «=—= CO2(g) B. CaCOs(s) «—= CaO(s) +COx(g)
C. 2H»(g) + O2(g)«—= 2H,0 (g) D. N2(g)+3H2(g) «—= 2NH3(g)

27. The value of pH for carbonated beverages:-

A.isequalto7 B. less than 7 C. greater than 7 D. cannot be determined

28. Which of the following organic compounds pairs is not a structural isomer to each other?
A. pentane and 2,2-di methyl propane B. hexene and cyclohexane

C. pentane and cyclopentane D. pentane and 2-methyl butane

29. The anion of methanoic acid in its aqueous solution:-
A. is amphoteric B. has little tendency to attract a proton

C. is Bronsted-Lowry base D. is Arrhenius base

30. Which of the following may be saturated hydrocarbon?

A. C3Hg B. CsHsg C. C7Hg D. none of them

31. If the use of catalyst in a chemical reaction leads to decrease forward activation energy by amount
10kJ/mol, which of the following is decreased with the same amount?
A. enthalpy change B. reverse activation energy

C. energy level of reactant D. both (A and C)

32. Spreading the same mole of which of the following salts to icy roads more influential to melt ice?
A. NaNOs3 B. CaClz C. KCl D. NH4NO3

33. The correct name for this compound: GHs
(CH,=C-CH=CH-CH)

B. 4-methyl-2,4-pentadiene

according to IUPAC system is:

A. 4-methyl-2,4-butadiene

C. 2-methyl-1,3-pentadiene D. 2-methyl-1,3-pentene

34. This reaction: 2NO+2H, —* N>+2H,0 , is occur in two steps, the reaction for step one is:
2NO+ Ha—* N2+ H202, which of the following is the reaction of step two?
A. NO+ H20; —»NOs+ H» B. H+ H,0, —»2H,0
C. NO+ H20 —»Ha+ NO2 D. None of them

35. Butane and 2-methyl propane are similar in all of the following EXCEPT:-

A. molecular formula B. general formula C. molar mass D. boiling point

36. Adding a small amount of KCN to HCN solution leads to:-
A. decreasing both ionization of acid and [H307] B. decreasing ionization of acid and increasing [H30"]

C. increasing both ionization of acid and [H30"] D. increasing ionization of acid and decreasing [H307]

37. Which of the following solutions with 0.1M concentration contains the lowest concentration of

hydroxide ions? A. HCI B. KOH C. NH3 D. HF
38. The simplest ester is:-
A. HCOOH B. HCOOCHs3 C. CH3COOH D. CH3COOCHs3

39. In a reaction, AG®= - 4.7 kJ/mol and AH= -57.2 kJ/mol, then the value of AS® at room temperature is
equal to:-

A. -0.176J/(mol.K) B. - 0.176kJ/(mol.K) C. +0.176kJ/(mol.K) D. - 2.1kJ/(mol.K)

40. Which of the following is correct?
A. as the kinetic energy of the particles is greater in a sample, its temperature is higher.
B. an enthalpy of formation is used to compare heat absorption capacities for different material.

C. the entropy of a pure crystalline solid is zero at all temperature. D. All of them

41. How many grams of Ba(OH), must be dissolved in 200mL of water to make a solution with pH 13?

(molar mass=171g/mol) A.3.42 B.1.71 C.17.1 D.34.2
42. In which of the following an aqueous solution acids the [acid]>[H30*]?
A. HNO3 B. CHsCOOH C. H2S04 D. All of them

43. Which of the following statements is not suitable for this reaction:
HF(aq)+ HPO,* (ag) —* F (aq)+H,P0O4(aq)?

A. HF is the acid B. HPO,* is the base  C. F is the conjugate base D. H,PO4 is the conjugate base

44. Which of the following is a general formula for secondary amine?

A. (R2N-HY) B. (R-NH>) C. (R-NH-R") D. None of them

45. The [OH7] of pure water at specified temperature is equal to 2.3x10”7M, then the value of ionization
constant of water at the same temperature is equal to:

A. 1.0x10 B. 3.0x10" C.5.3x10* D. 2.3x10”7

46. In the following reaction: H,0(g)+CO(g) «—* Ha(g)+COa(g) , over time and before equilibrium attained:-
A. the rate of both forward and reverse reaction are increased
B. the rate of its forward and its reverse reaction are equal
C. the rate of forward reaction is increased and the rate of reverse reaction is decreased
D. the rate of forward reaction is decreased and the rate of reverse reaction is increased

47. In the reaction ammonium ions with water molecule which of the following is not produced?

A. NHs B. OH" C. H30O* D. None of them

48. If 3.5k) of energy are added to a 28.1 g sample of iron at 20°C, what is the final temperature of the iron
in kelvins? (if the specific heat of iron=0.449J/(g.K)
A. 570 B. 470

C. 277 D. 550

49. This reaction: Ba(OH)(aq)+H2504(aq) —*
A. formation of a gas

,goes to completion because:
B. formation of a slightly ionized product

C. formation of precipitate D. Both (B and C)

50. When combined an aqueous solution of magnesium chloride and potassium phosphate, which of the

following is precipitate? A. MgPOQO4 B. Mg3(POa4)2 C. MgsPOq4 D. KCI
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Answer the following questions: ( two marks for each correct choice)

1. Which of the following solutions with 0.1M concentration contains the lowest concentration of hydroxide

ions? A. HCI B. KOH C. NH3 D. HF
2. Butane and 2-methyl propane are similar in all of the following EXCEPT:-
A. molecular formula B. general formula C. molar mass D. boiling point

3. The required volume of 0.4M NaOH to neutralize 200mL of 0.2M H,S04 solution :-
A. is equal to the acid solution volume B. is equal to half the acid solution volume

C. is equal to double the acid solution volume D. cannot be determined

4. Which of the following is correct?
A. as the kinetic energy of the particles is greater in a sample, its temperature is higher.
B. an enthalpy of formation is used to compare heat absorption capacities for different material.

C. the entropy of a pure crystalline solid is zero at all temperature. D. All of them
5. In which of the following an aqueous solution acids the [acid]>[H30*]?

A. HNO3 B. CH3COOH C. H2S04 D. All of them
6. A molecule forms ion by the action of solvent:-

A. KF B. F» C. HF D. CH3OH

7. Which of the following statements is not suitable for this reaction:
HF(aq)+ HPO,* (aq) — F (aq)+H,PO4(aq)?

A. HF is the acid B. HPO4* is the base  C. F is the conjugate base D. HoPOy4 is the conjugate base

8. In the following reaction: H,0(g)+CO(g) «* Ha(g)+CO2(g) , over time and before equilibrium attained:-
A. the rate of both forward and reverse reaction are increased
B. the rate of its forward and its reverse reaction are equal
C. the rate of forward reaction is increased and the rate of reverse reaction is decreased
D. the rate of forward reaction is decreased and the rate of reverse reaction is increased

9. The Teflon is a sample of addition polymer, its monomer is:-

A. C;F2 B. CFCs C. CoF4 D. MTBE

10. In a reaction, AG®= - 4.7 ki/mol and AH®= -57.2 kJ/mol, then the value of AS® at room temperature is

equal to:-

A. - 0.176J/(mol.K) B. - 0.176kJ/(mol.K) C. + 0.176kJ/(mol.K) D. - 2.1kJ/(mol.K)

11. In the reaction ammonium ions with water molecule which of the following is not produced?

A. NHs3 B. OH" C. H30* D. None of them

12. The boiling-point elevation is colligative property it depends on the:-
A. nature of solute B. concentration of solvent particles
C. nature of solvent D. concentration of solute particles
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13. The solubility of PbCl, in its saturated solution at specified temperature is equal to 1.6x102mol/L, then
the value of Ksp is:-

A. 2.5x10* B. 5.1x10* C. 1.6x10° D. 4.1x10°®

14. Which of the following organic compounds that are often responsible for odors and flavors?

A. aldehyde and ketone B. carboxylic acid and ester C. amines D. All of them

15. When combined an aqueous solution of magnesium chloride and potassium phosphate, which of the

following is precipitate? A. MgPOQOa4 B. Mg3(POa): C. MgsPOq4 D. KCl

16. The value of pH for carbonated beverages:-

A.isequalto7 B. less than 7 C. greater than 7 D. cannot be determined

17. This reaction: (ethanoic acid + methanol —* methyl ethanoate + water), is called:-

A. condensation B. addition C. substitution D. elimination

18. Anion that doesn’t hydrolyze:-

A.NOy B. CH3COO" C. ClO4 D. NH4*
19. In the adjacent energy diagram if the energy of a

reactant is 20kJ/mol ,then the energy of product equal to:- 40

A. - 60kJ/mol B -

B. - 40 kJ/mol “g"

C. 80 kJ/mol ?

D. - 120 kJ/mol S oo Reverse

20. Which of the following organic compounds pairs is not a structural isomer to each other?
A. pentane and 2,2-di methyl propane B. hexene and cyclohexane

C. pentane and cyclopentane D. pentane and 2-methyl butane

, Which of the following is spectator ion?
C. H;0O* D. both (A and B)

21. In this reaction: Mg(s)+H,S04(aq) —*
A. Mg** B. SO4*

22. Which of the following is a general formula for secondary amine?

A. (R2N-H") B. (R-NH>) C. (R-NH-R") D. None of them

23. In this hypothetical reaction: A+B —*C, by using the information in the adjacent table, by what factor

does the rate increase if the concentration of Experiment [A] [B] Rate (M/s)
each A and B is doubled? 1 0.1 0.1 1x10®
A.2 B.8 2 0.2 0.1 Ax10°®
C.4 D.9 3 0.2 0.4 4x10°

24. The rate of this reaction: Zn(s) + 2HCI(ag)—*ZnCly(aq)+ Ha(g), is increased by:-
B. increasing HCl concentration
D. both (B and C)

A. increasing pressure
C. increasing surface area of Zn
GHs
(CH;=C-CH=CH-CHs)
B. 4-methyl-2,4-pentadiene

25. The correct name for this compound: according to IUPAC system is:

A. 4-methyl-2,4-butadiene

C. 2-methyl-1,3-pentadiene D. 2-methyl-1,3-pentene




26. The compound Freon-11 is called:-
A. trichlorofluoromethane B. dichlorodifluoromethane

C. chlorotrifluoromethane D. 3-chloro-1-fluoromethane

27. Which of the following may be saturated hydrocarbon?

A. CsHe B. CsHs C. C/Hs D. none of them

28. In the following equilibrium hypothetical gaseous reaction: A+3B < * 2C +energy, the value of
equilibrium constant(K) at 300°C is 0.5 , the value of (K) at 200°C for this reaction: 2C+ energy «— A+3B
C. equal 2 D. cannot be determined

,is:- A. less than 2 B. greater than 2

29. Which of the following hydrocarbons is at liquid state?

A. methane B. propane C. 2-methylbutane D. none of them

30. Is a chemical compound that is useful for all types of general cleaning and that ionized:-
A. NHs B. NaHCOs C. NaOH D. both (A and C)

31. If 3.5kJ of energy are added to a 28.1 g sample of iron at 20°C, what is the final temperature of the iron
in kelvins? (if the specific heat of iron=0.449J/(g.K)
A. 570 B. 470

C. 277 D. 550

32. This reaction: Ba(OH)2(aq)+H2S04(aq) —»
A. formation of a gas

,goes to completion because:
B. formation of a slightly ionized product

C. formation of precipitate D. Both (B and C)

33. One of the following is not Bronsted-Lowry acid:-

A. BF3 B. HCN C. H2S04 D. NH4*

34. The [OH] of pure water at specified temperature is equal to 2.3x107M, then the value of ionization
constant of water at the same temperature is equal to:

A.1.0x10* B. 3.0x10™* C.5.3x10* D. 2.3x10”’

35. Spreading the same mole of which of the following salts to icy roads more influential to melt ice?
A. NaNO3 B. CaCl; C. KCI D. NHsNO3

36. In the 0.5M H,S04 solution:-
A.pH=0.3 B. pH=0

(suppose it ionized completely)

C. pOH=14 D. both (B and C)

37. An equilibrium mixture at 25°C is found to consist of 6.4x103M PCls, 2.5x102M Cl, and 4.0x103M PCls ,
then equilibrium constant for this reaction: PCls(g) «—* PCls(g) + Clz(g), is equal to:
A. 25 B.0.04 C.04 D.2.5

38. The value of specific rate constant of reaction increases by:-
A. using catalyst B. increasing reactant concentration

C. increasing temperature D. both (A and C) are correct

39. If the use of catalyst in a chemical reaction leads to decrease forward activation energy by amount
10kJ/mol, which of the following is decreased with the same amount?
A. enthalpy change B. reverse activation energy

C. energy level of reactant D. both (A and C)

40. The product of complete combustion of one mole of simplest alkyne is:-

A. 2CO2+H20 B. CO2+2H,0 C. 2CO2+2H,0 D. 4CO2+5H20

41. In which of the following reactions the value of equilibrium constant(K) is equal to product concentration?
A. C(s)+ Oz(g) «—= CO2(g) B. CaCOs(s) «—= CaO(s) +COx(g)
C. 2H2(g) + O2(g)+=— 2H:0 (g) D. N2(g)+3H2(g) «<— 2NHs(g)

42. Adding a small amount of KCN to HCN solution leads to:-
A. decreasing both ionization of acid and [H307] B. decreasing ionization of acid and increasing [H307]

C. increasing both ionization of acid and [H30"] D. increasing ionization of acid and decreasing [H307]

43. The anion of methanoic acid in its aqueous solution:-
A. is amphoteric B. has little tendency to attract a proton

C. is Bronsted-Lowry base D. is Arrhenius base

44. This reaction: 2NO+2H, — N2+2H,0 , is occur in two steps, the reaction for step one is:
2NO+ H—*» N2+ H202, which of the following is the reaction of step two?
A. NO+ H0; —*»NOz3+ H» B. Ho+ H,0, —»2H,0
C. NO+ H20 —Hx+ NO> D. None of them

45. Two moles of a nonelectrolyte solute are dissolved in 1kg of an unknown solvent, the solution freezes
at 7.8°C below its normal freezing point, which of the following is the unknown solvent? (use the

information in the adjacent table) Solvent Phenol Ether Acetic acid | Camphor
A. acetic acid B. phenol
C. ether D. camphor K/(°C/m) | -7.40 -1.79 -3.9 -39.7

46. When 0.3 moles of potassium nitrate (KNO3) dissolves in water, which of the following is correct?
B. [H30*]=[OHT]
D. all of them are correct

A. the entropy of the system increases
C. 0.6 moles of ions is formed

47. The simplest ester is:-

A. HCOOH B. HCOOCHs C. CH3COOH D. CH3COOCH;3

48. How many grams of Ba(OH), must be dissolved in 200mL of water to make a solution with pH 13?

(molar mass=171g/mol) A.3.42 B.1.71 C.17.1 D.34.2

49. Which of the following reaction is always spontaneous?
B. NH4Cl(s) —» NHs(g)+ HCI(g)

D. none of them

A. CoHa(g)+ Ha(g) — CaHe(g)+ energy AH>0

C. 1/2Nx(g)+ 02(g) +33.2k) —» NO2(g)

50. In this reaction: 2C(graphite) + 202(g) —> 2C02(g)+787kJ ,which of the following is correct?
A. AH%¢ of graphite = -393.5 ki/mol B. AH® = AH% of CO;
C. AHC = AHO of graphite D. All of them are correct
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13. Which of the following reaction is always spontaneous?
M A. CoHa(g)+ Ha(g) — > CaHe(g)+ energy B. NH4Cl(s) —» NHs(g)+ HCl(g)  AH>0
C. 1/2N2(g)+ Oa2(g) +33.2kJ — NO2(g) D. none of them

] - ] 14. In which of the following reactions the value of equilibrium constant(K) is equal to product concentration?
Answer the following questions: ( two marks for each correct choice)

A. C(s)+ Oz(g) «—= COz(g) B. CaCOs3(s) «—* CaO(s) +COz(g)
1. The [OH] of pure water at specified temperature is equal to 2.3x107M, then the value of ionization C. 2Ha(g) + O2(g)« > 2H20 (g) D. N2(g)+3H2(g) « > 2NHs(g)
f h i | to:
constant of water at the same temperature Is equal to 15. How many grams of Ba(OH), must be dissolved in 200mL of water to make a solution with pH 13?
A. 1.0x10* B. 3.0x10% C.5.3x10% D. 2.3x10”

(molar mass=171g/mol) A.3.42 B.1.71 C.17.1 D.34.2

2. One of the following is not Bronsted-Lowry acid:-
8 Y 16. Which of the following statements is not suitable for this reaction:

A. BF3 B. HCN C. H2SOq4 D. NHs*
HF(aq)+ HPO,* (aq) —* F’ (aq)+H,PO4(aq)?
3. Anion that doesn’t hydrolyze:- A.HFistheacid  B.HPO.Zisthe base  C.F isthe conjugate base  D. H,POj is the conjugate base
A.NOy B. CH3COO" C. ClO4 D. NHs* ) \ _ .
17. Is a chemical compound that is useful for all types of general cleaning and that ionized:-
4. The value of specific rate constant of reaction increases by:- A. NHs B. NaHCO; C. NaOH D. both (A and C)
A. using catalyst B. increasing reactant concentration ) . .
. . 18. In the adjacent energy diagram if the energy of a
C. increasing temperature D. both (A and C) are correct ] |
reactant is 20kJ/mol ,then the energy of product equal to:- 40
5. Thesimplest ester is:- A. - 60kJ/mol = 20 100
A. HCOOH B. HCOOCH:s C. CH3COOH D. CH3COOCHs B. - 40 kJ/mol §
6. Adding a small amount of KCN to HCN solution leads to:- C. 80 kJ/mol ?
A. decreasing both ionization of acid and [H30"] B. decreasing ionization of acid and increasing [H30"] D. - 120 kJ/mol i s v
C. increasing both ionization of acid and [H30"] D. increasing ionization of acid and decreasing [H30’] 19. The compound Freon-11 is called:-
7. The rate of this reaction: Zn(s) + 2HCl(aq)—*ZnClx(aq)+ Ha(g), is increased by:- A. trichlorofluoromethane B. dichlorodifluoromethane
A. increasing pressure B. increasing HCl concentration C. chlorotrifluoromethane D. 3-chloro-1-fluoromethane
C. increasing surface area of Zn D. both (B and C) 20. The value of pH for carbonated beverages:-
8. Which of the following organic compounds that are often responsible for odors and flavors? A.isequalto 7 B. less than 7 C. greater than 7 D. cannot be determined
A. aldehyde and ketone B. carboxylic acid and ester C. amines D. All of them 21. If the use of catalyst in a chemical reaction leads to decrease forward activation energy by amount
9. This reaction: 2NO+2H, —» N»+2H,0 , is occur in two steps, the reaction for step one is: 10kJ/mol, which of the following is decreased with the same amount?
2NO+ Ha—*» N2+ H202, which of the following is the reaction of step two? A. enthalpy change B. reverse activation energy
A. NO+ H,0, — »NO3+ H» B. Hy+ H,0, — »2H,0 C. energy level of reactant D. both (A and C)
C. NO+ H;0 —»Hy+ NO2 D. None of them 22. The boiling-point elevation is colligative property it depends on the:-
10. In which of the following an aqueous solution acids the [acid]>[H30*]? A. nature of solute B. concentratfon of solvent par‘tlcles
A. HNOs B. CH:COOH C. H>SO4 D. All of them C. nature of solvent D. concentration of solute particles
11. Which of the following is a general formula for secondary amine? 23. Butane and 2-methyl propane are similar in all of the following EXCEPT:- - |
A. (R:N-H") B. (R-NHa) C. (R-NH-RY) D. None of them A. molecular formula B. general formula C. molar mass D. boiling point
12. The anion of methanoic acid in its aqueous solution:- 24. When combined an aqueous solution of magnesium chloride and potassium phosphate, which of the
. I
A. is amphoteric B. has little tendency to attract a proton following is precipitate: A. MgPO4 B. Mg3(POa)> C. MgsP0O, D. KCl
C. is Bronsted-Lowry base D. is Arrhenius base 25. If 3.5k) of energy are added to a 28.1 g sample of iron at 20°C, what is the final temperature of the iron
in kelvins? (if the specific heat of iron=0.449J/(g.K)
A.570 B. 470 C. 277 D. 550

0013 100




26. This reaction: (ethanoic acid + methanol —* methyl ethanoate + water), is called:-

A. condensation B. addition C. substitution D. elimination

27. In this hypothetical reaction: A+B —»C, by using the information in the adjacent table, by what factor

does the rate increase if the concentration of Experiment [A] [B] Rate (M/s)
each A and B is doubled? 1 0.1 0.1 1x10°®
A.?2 B.8 2 0.2 0.1 4x10°
C.4 D.9 3 0.2 0.4 4x10°
28. Which of the following solutions with 0.1M concentration contains the lowest concentration of
hydroxide ions? A. HCl B. KOH C. NH3 D. HF

29. Which of the following organic compounds pairs is not a structural isomer to each other?
A. pentane and 2,2-di methyl propane
C. pentane and cyclopentane

B. hexene and cyclohexane
D. pentane and 2-methyl butane

30. The Teflon is a sample of addition polymer, its monomer is:-

A. C;F2 B. CFCs C. CoFs D. MTBE

31. The correct name for this compound: CHs according to IUPAC system is:

(CH,=C-CH=CH-CHs)
A. 4-methyl-2,4-butadiene B. 4-methyl-2,4-pentadiene

C. 2-methyl-1,3-pentadiene D. 2-methyl-1,3-pentene

32. Which of the following is correct?
A. as the kinetic energy of the particles is greater in a sample, its temperature is higher.
B. an enthalpy of formation is used to compare heat absorption capacities for different material.

C. the entropy of a pure crystalline solid is zero at all temperature. D. All of them

33. Which of the following may be saturated hydrocarbon?

A. C3Hs B. CsHs C. C/Hsg D. none of them

34. Spreading the same mole of which of the following salts to icy roads more influential to melt ice?
A. NaNO3 B. CaCl; C. KCI D. NH4NO3

35. Two moles of a nonelectrolyte solute are dissolved in 1kg of an unknown solvent, the solution freezes
at 7.8°C below its normal freezing point, which of the following is the unknown solvent? (use the

information in the adjacent table) Solvent Phenol Ether Acetic acid | Camphor
A. acetic acid B. phenol
C. ether D. camphor K/(°C/m) | -7.40 -1.79 -3.9 -39.7

36. In the reaction ammonium ions with water molecule which of the following is not produced?

A. NH3 B. OH" C. H30* D. None of them

37. The solubility of PbCl; in its saturated solution at specified temperature is equal to 1.6x10?mol/L, then
the value of K, is:-
A. 2.5x10* D. 4.1x10°®

B. 5.1x10* C. 1.6x10°

38. In this reaction: Mg(s)+H2S04(aq) —*
A. Mg?* B. SO

, which of the following is spectator ion?
C. H3O* D. both (A and B)

39. In a reaction, AG®= - 4.7 kJ/mol and AH= -57.2 kJ/mol, then the value of AS® at room temperature is
equal to:-
A.-0.176J/(mol.K) B. - 0.176kJ/(mol.K)

C. +0.176kJ/(mol.K) D. - 2.1kJ/(mol.K)

40. In the 0.5M H,S04 solution:-
A.pH=0.3 B. pH=0

(suppose it ionized completely)

C. pOH=14 D. both (B and C)

41. An equilibrium mixture at 25°C is found to consist of 6.4x10M PCls, 2.5x102M Cl, and 4.0x10>M PCls,
then equilibrium constant for this reaction: PCls(g) «—* PCls(g) + Clz(g), is equal to:

A. 25 B.0.04 C.04 D. 2.5
42. A molecule forms ion by the action of solvent:-
A. KF B. F; C. HF D. CHsOH

43. This reaction: Ba(OH)2(aq)+H2S04(aq) —*
A. formation of a gas

,goes to completion because:
B. formation of a slightly ionized product

C. formation of precipitate D. Both (B and C)

44, Which of the following hydrocarbons is at liquid state?

A. methane B. propane C. 2-methylbutane D. none of them

45. When 0.3 moles of potassium nitrate (KNO3) dissolves in water, which of the following is correct?
B. [H30%]=[OHT]
D. all of them are correct

A. the entropy of the system increases
C. 0.6 moles of ions is formed

46. The product of complete combustion of one mole of simplest alkyne is:-

A. 2CO;+H20 B. CO,+2H;0 C. 2C0O,+2H,0 D. 4CO2+5H,0

47. In the following reaction: H,0(g)+CO(g) «—* Ha(g)+COa(g) , over time and before equilibrium attained:-
A. the rate of both forward and reverse reaction are increased
B. the rate of its forward and its reverse reaction are equal
C. the rate of forward reaction is increased and the rate of reverse reaction is decreased
D. the rate of forward reaction is decreased and the rate of reverse reaction is increased

48. In this reaction: 2Cgraphite) + 202(g) —* 2C02(g)+787kJ ,which of the following is correct?
A. AH%¢ of graphite = -393.5 kJ/mol B. AH® = AH% of CO;
C. AH? = AHCc of graphite D. All of them are correct

49. In the following equilibrium hypothetical gaseous reaction: A+3B «— 2C +energy, the value of
equilibrium constant(K) at 300°C is 0.5, the value of (K) at 200°C for this reaction: 2C+ energy «—* A+3B
C.equal 2 D. cannot be determined

,is:- A. less than 2 B. greater than 2

50. The required volume of 0.4M NaOH to neutralize 200mL of 0.2M H»S04 solution :-
A. is equal to the acid solution volume B. is equal to half the acid solution volume

C. is equal to double the acid solution volume D. cannot be determined
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Answer the following questions: ( two marks for each correct choice)

1. Adding a small amount of KCN to HCN solution leads to:-
A. decreasing both ionization of acid and [H30"]
C. increasing both ionization of acid and [H30"]

B. decreasing ionization of acid and increasing [H307]
D. increasing ionization of acid and decreasing [H307]

2. In which of the following an aqueous solution acids the [acid]>[H30*]?

A. HNO3 B. CHsCOOH C.HxS0q4 D. All of them

3. The product of complete combustion of one mole of simplest alkyne is:-

A. 2C0O;+H,0 B. CO;+2H,0 C. 2CO,+2H,0 D. 4CO,+5H,0
4. One of the following is not Bronsted-Lowry acid:-

A. BFs B. HCN C. H2SO4 D. NH4*
5. The simplest ester is:-

A. HCOOH B. HCOOCH:s C. CH3COOH D. CH3COOCHs

6. Which of the following is a general formula for secondary amine?

A. (R2N-HY) B. (R-NH>) C. (R-NH-R") D. None of them
7. Anion that doesn’t hydrolyze:-
A. NOy B. CH3COO" C. ClOs D. NHs*

8. Which of the following solutions with 0.1M concentration contains the lowest concentration of hydroxide

ions? A. HCI B. KOH C. NHs D. HF

9. In this reaction: Mg(s)+H2S04(aq) —*
A. Mg B. SO4*

, which of the following is spectator ion?
C. H;0" D. both (A and B)

10. Which of the following organic compounds that are often responsible for odors and flavors?

A. aldehyde and ketone B. carboxylic acid and ester C. amines D. All of them

11. This reaction: (ethanoic acid + methanol —» methyl ethanoate + water), is called:-

A. condensation B. addition C. substitution D. elimination

12. Which of the following hydrocarbons is at liquid state?

A. methane B. propane C. 2-methylbutane D. none of them

13. The boiling-point elevation is colligative property it depends on the:-
A. nature of solute B. concentration of solvent particles

C. nature of solvent D. concentration of solute particles

14. In this reaction: 2Cgraphite) + 202(g) —* 2C0O2(g)+787kJ ,which of the following is correct?
A. AHO¢ of graphite = -393.5 kJ/mol B. AH® = AH% of CO,
C. AHP = AHO of graphite D. All of them are correct

15. Which of the following may be saturated hydrocarbon?
A. C3He B. CsHsg C. CsHsg
0014

D. none of them
100

16. How many grams of Ba(OH), must be dissolved in 200mL of water to make a solution with pH 13?

(molar mass=171g/mol) A.3.42 B.1.71 C.171 D. 34.2

17. This reaction: 2NO+2H; —» N»+2H,0 , is occur in two steps, the reaction for step one is:
2NO+ H—* N2+ H,02, which of the following is the reaction of step two?
A. NO+ H202 —»NOs+ H2 B. H+ H,0, —»2H,0
C. NO+ H,0 —»H+ NO2 D. None of them

18. In this hypothetical reaction: A+B —»C, by using the information in the adjacent table, by what factor

does the rate increase if the concentration of | Experiment [A] [B] Rate (M/s)
each A and B is doubled? 1 0.1 0.1 1x10°®
A.2 B.8 2 0.2 0.1 4x10°
C.4 D.9 3 0.2 0.4 4x107°

19. When combined an aqueous solution of magnesium chloride and potassium phosphate, which of the

following is precipitate? A. MgPOQOa4 B. Mg3(POa): C. MgsPQq4 D. KCl

20. The required volume of 0.4M NaOH to neutralize 200mL of 0.2M H2SO4 solution :-
A. is equal to the acid solution volume B. is equal to half the acid solution volume

C. is equal to double the acid solution volume D. cannot be determined

21. In areaction, AG®= - 4.7 kJ/mol and AH%= -57.2 kJ/mol, then the value of AS® at room temperature is
equal to:-
A. - 0.176J/(mol.K) B. - 0.176kJ/(mol.K)

C. +0.176kJ/(mol.K) D. - 2.1kJ/(mol.K)

22. The rate of this reaction: Zn(s) + 2HCl(ag)—*ZnCl2(aqg)+ Ha(g), is increased by:-
B. increasing HCl concentration
D. both (B and C)

A. increasing pressure
C. increasing surface area of Zn

23. In the adjacent energy diagram if the energy of a
reactant is 20kJ/mol ,then the energy of product equal to:- 40
A. - 60kJ/mol B -
B. - 40 kJ/mol ‘g"
C. 80 kJ/mol &
D. - 120 kJ/mol S oo Reverse

24. The Teflon is a sample of addition polymer, its monomer is:-

A. CF2 B. CFCs C. CoF4 D. MTBE

25. Spreading the same mole of which of the following salts to icy roads more influential to melt ice?
A. NaNOs3 B. CaCl; C. KCI D. NH4NO3

26. Which of the following organic compounds pairs is not a structural isomer to each other?
A. pentane and 2,2-di methyl propane B. hexene and cyclohexane

C. pentane and cyclopentane D. pentane and 2-methyl butane

27. In the reaction ammonium ions with water molecule which of the following is not produced?

A. NHs3 B. OH" C. H30* D. None of them




28. The value of specific rate constant of reaction increases by:-
B. increasing reactant concentration
D. both (A and C) are correct

A. using catalyst
C. increasing temperature

29. If the use of catalyst in a chemical reaction leads to decrease forward activation energy by amount
10kJ/mol, which of the following is decreased with the same amount?

B. reverse activation energy

D. both (A and C)

A. enthalpy change
C. energy level of reactant

30. This reaction: Ba(OH)2(aq)+H2S04(aq) —»
A. formation of a gas

,goes to completion because:
B. formation of a slightly ionized product

C. formation of precipitate D. Both (B and C)

31. Which of the following reaction is always spontaneous?
B. NH4Cl(s) —» NHs(g)+ HCl(g)

D. none of them

A. CoHa(g)+ Ha(g) —> CaHe(g)+ energy AH>0

C. 1/2Nz(g)+ Oa2(g) +33.2kJ — NO2(g)

32. The correct name for this compound: CHs according to IUPAC system is:

(CH»=C-CH=CH-CHs)
A. 4-methyl-2,4-butadiene B. 4-methyl-2,4-pentadiene

C. 2-methyl-1,3-pentadiene D. 2-methyl-1,3-pentene

33. The anion of methanoic acid in its aqueous solution:-
A. is amphoteric B. has little tendency to attract a proton

C. is Bronsted-Lowry base D. is Arrhenius base

34. Is a chemical compound that is useful for all types of general cleaning and that ionized:-
A. NH3 B. NaHCOs C. NaOH D. both (A and C)

35. In which of the following reactions the value of equilibrium constant(K) is equal to product concentration?
A. C(s)+ O2(g) «—= CO2(g) B. CaCOs(s) «—= CaO(s) +CO2(g)
C. 2Hx(g) + O2(g)«—= 2H20 (g) D. N2(g)+3H2(g) «—= 2NHs(g)

36. Butane and 2-methyl propane are similar in all of the following EXCEPT:-

A. molecular formula B. general formula C. molar mass D. boiling point

37. Which of the following is correct?
A. as the kinetic energy of the particles is greater in a sample, its temperature is higher.
B. an enthalpy of formation is used to compare heat absorption capacities for different material.

C. the entropy of a pure crystalline solid is zero at all temperature. D. All of them
38. A molecule forms ion by the action of solvent:-
A. KF B. F» C. HF D. CH3OH

39. In the following reaction: H,O(g)+CO(g) +—= Ha(g)+COa(g) , over time and before equilibrium attained:-
A. the rate of both forward and reverse reaction are increased
B. the rate of its forward and its reverse reaction are equal
C. the rate of forward reaction is increased and the rate of reverse reaction is decreased
D. the rate of forward reaction is decreased and the rate of reverse reaction is increased

40. When 0.3 moles of potassium nitrate (KNO3) dissolves in water, which of the following is correct?
B. [H30*]=[OH]
D. all of them are correct

A. the entropy of the system increases
C. 0.6 moles of ions is formed

41. An equilibrium mixture at 25°C is found to consist of 6.4x10M PCls, 2.5x102M Cl, and 4.0x103M PCls,
then equilibrium constant for this reaction: PCls(g) «—= PCls(g) + Clz(g), is equal to:
A. 25 B. 0.04 C.04 D.2.5

42. The value of pH for carbonated beverages:-

A.isequalto7 B. less than 7 C. greater than 7 D. cannot be determined

43. The compound Freon-11 is called:-
A. trichlorofluoromethane B. dichlorodifluoromethane

C. chlorotrifluoromethane D. 3-chloro-1-fluoromethane

44. Which of the following statements is not suitable for this reaction:
HF(aq)+ HPO,* (aq) — F (aq)+H,PO4(aq)?

A. HF is the acid B. HPO.% is the base  C. F is the conjugate base D. H,PO4 is the conjugate base

45. If 3.5k) of energy are added to a 28.1 g sample of iron at 20°C, what is the final temperature of the iron
in kelvins? (if the specific heat of iron=0.449J/(g.K)
A.570 B. 470

C. 277 D. 550

46. The [OH] of pure water at specified temperature is equal to 2.3x107M, then the value of ionization
constant of water at the same temperature is equal to:

A.1.0x10% B. 3.0x10% C.5.3x10% D. 2.3x10”

47. The solubility of PbCl; in its saturated solution at specified temperature is equal to 1.6x102mol/L, then
the value of Ksp is:-

A. 2.5x10* D. 4.1x10°®

B. 5.1x10* C. 1.6x10°

48. In the following equilibrium hypothetical gaseous reaction: A+3B « > 2C +energy, the value of
equilibrium constant(K) at 300°C is 0.5, the value of (K) at 200°C for this reaction: 2C+ energy «—* A+3B
,is:- A. less than 2 D. cannot be determined

B. greater than 2 C.equal 2

49. Two moles of a nonelectrolyte solute are dissolved in 1kg of an unknown solvent, the solution freezes
at 7.8°C below its normal freezing point, which of the following is the unknown solvent? (use the

information in the adjacent table) Solvent Phenol Ether Acetic acid | Camphor
A. acetic acid B. phenol
'S 7.4 -1.7 -3. -39.7
C. ether D. camphor Ky (Clm) 0 § 39 39

50. In the 0.5M H,S04 solution:-
A. pH=0.3 B. pH= 0

(suppose it ionized completely)

C. pOH=14 D. both (B and C)
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Answer the following questions: ( two marks for each correct choice)

1. Which of the following statements is not suitable for this reaction:
HF(aq)+ HPO,* (aq) — F" (aq)+H,PO4 (aq)?
A. HF isthe acid  B. HPO4% is the base

C. F is the conjugate base D. H,PO4 is the conjugate base

2. A molecule forms ion by the action of solvent:-

A. KF B. F, C. HF D. CH3OH
3. Butane and 2-methyl propane are similar in all of the following EXCEPT:-
A. molecular formula B. general formula C. molar mass D. boiling point

4. Which of the following solutions with 0.1M concentration contains the lowest concentration of hydroxide

ions? A. HCI B. KOH C. NHs D. HF

5. In the following equilibrium hypothetical gaseous reaction: A+3B < 2C +energy, the value of
equilibrium constant(K) at 300°C is 0.5 , the value of (K) at 200°C for this reaction: 2C+ energy «——= A+3B
A. less than 2 C.equal 2 D. cannot be determined

,is:- B. greater than 2

6. In the 0.5M H,S0s solution:-
A.pH=0.3

(suppose it ionized completely)

B. pH=0 C. pOH=14 D. both (B and C)

7. In the following reaction: H,0(g)+CO(g) « * H2(g)+COx(g) , over time and before equilibrium attained:-
A. the rate of both forward and reverse reaction are increased
B. the rate of its forward and its reverse reaction are equal
C. the rate of forward reaction is increased and the rate of reverse reaction is decreased
D. the rate of forward reaction is decreased and the rate of reverse reaction is increased

8. In the adjacent energy diagram if the energy of a
reactant is 20kJ/mol ,then the energy of product equal to:- 40
A. - 60kJ/mol B -
B. - 40 ki/mol g
C. 80 kJ/mol ?
D. - 120 kJ/mol b s —

9. The required volume of 0.4M NaOH to neutralize 200mL of 0.2M H,SO4 solution :-
A. is equal to the acid solution volume B. is equal to half the acid solution volume

C. is equal to double the acid solution volume D. cannot be determined

10. The boiling-point elevation is colligative property it depends on the:-
A. nature of solute B. concentration of solvent particles

C. nature of solvent D. concentration of solute particles

11. The [OH] of pure water at specified temperature is equal to 2.3x10”M, then the value of ionization
constant of water at the same temperature is equal to:

A.1.0x10 B. 3.0x10" C.5.3x10 D. 2.3x10”/

0015 100

12. This reaction: 2NO+2H; —» N2+2H,0 , is occur in two steps, the reaction for step one is:
2NO+ H—* N2+ H,02, which of the following is the reaction of step two?
A. NO+ H,02 —»NOs+ H; B. Hy+ H,0, —»2H,0
C. NO+ H,0 —*Hx+ NO2 D. None of them

13. The value of pH for carbonated beverages:-

A.isequalto 7 B. less than 7 C. greater than 7 D. cannot be determined

14. Anion that doesn’t hydrolyze:-

A. NOy B. CH3COO- C.ClOy D. NH4*

15. This reaction: (ethanoic acid + methanol —» methyl ethanoate + water), is called:-

A. condensation B. addition C. substitution D. elimination

16. One of the following is not Bronsted-Lowry acid:-

A. BF3 B. HCN C. H2S04 D. NH4*

17. The rate of this reaction: Zn(s) + 2HCl(aq)—*ZnCla(aq)+ H2(g), is increased by:-
A. increasing pressure B. increasing HCl concentration

C. increasing surface area of Zn D. both (B and C)

CHa
(CH»=C-CH=CH-CHs)
B. 4-methyl-2,4-pentadiene

18. The correct name for this compound: according to IUPAC system is:

A. 4-methyl-2,4-butadiene

C. 2-methyl-1,3-pentadiene D. 2-methyl-1,3-pentene

19. Which of the following organic compounds pairs is not a structural isomer to each other?
A. pentane and 2,2-di methyl propane B. hexene and cyclohexane

C. pentane and cyclopentane D. pentane and 2-methyl butane

20. In which of the following reactions the value of equilibrium constant(K) is equal to product concentration?
A. C(s)+ O2(g) «—=CO2(g) B. CaCOs(s) «—= CaO(s) +COz(g)
C. 2H»(g) + O2(g)«—= 2H,0 (g) D. N2(g)+3H2(g) «—= 2NH3s(g)

21. Which of the following organic compounds that are often responsible for odors and flavors?

A. aldehyde and ketone B. carboxylic acid and ester C. amines D. All of them

22. How many grams of Ba(OH), must be dissolved in 200mL of water to make a solution with pH 13?

(molar mass=171g/mol) A.3.42 B.1.71 C.17.1 D. 34.2

23. The value of specific rate constant of reaction increases by:-
A. using catalyst B. increasing reactant concentration

C. increasing temperature D. both (A and C) are correct

24. When 0.3 moles of potassium nitrate (KNO3) dissolves in water, which of the following is correct?
B. [H30*]=[OH]
D. all of them are correct

A. the entropy of the system increases
C. 0.6 moles of ions is formed

25. The compound Freon-11 is called:-
A. trichlorofluoromethane B. dichlorodifluoromethane

C. chlorotrifluoromethane D. 3-chloro-1-fluoromethane




26. Which of the following may be saturated hydrocarbon?

A. C3Hg B. CsHg C. C7Hs D. none of them

27. The anion of methanoic acid in its aqueous solution:-
A. is amphoteric B. has little tendency to attract a proton

C. is Bronsted-Lowry base D. is Arrhenius base

28. An equilibrium mixture at 25°C is found to consist of 6.4x103M PCls, 2.5x102M Cl; and 4.0x10*M PCls ,
then equilibrium constant for this reaction: PCls(g) «—= PCls(g) + Clz(g), is equal to:
A. 25 B.0.04 C.04 D.2.5

29. In this reaction: 2Cgraphite) + 202(g) —* 2C0,(g)+787kJ ,which of the following is correct?
A. AH ¢ of graphite = -393.5 kJ/mol B. AHC = AH% of CO;
C. AHC = AHO of graphite D. All of them are correct

30. In a reaction, AG®= - 4.7 kl/mol and AH= -57.2 kJ/mol, then the value of AS® at room temperature is

equal to:-

A.-0.176J/(mol.K) B. - 0.176kJ/(mol.K) C. +0.176kJ/(mol.K) D. - 2.1kJ/(mol.K)

31. In this hypothetical reaction: A+B —C, by using the information in the adjacent table, by what factor

does the rate increase if the concentration of Experiment [A] [B] Rate (M/s)

each A and B is doubled? 1 0.1 0.1 1x10°

A.2 B.8 2 0.2 0.1 4x10°

C.4 D.9 3 0.2 0.4 4x10°
32. The simplest ester is:-

A. HCOOH B. HCOOCHs3 C. CH3COOH D. CH3COOCH3

33. Is a chemical compound that is useful for all types of general cleaning and that ionized:-
A. NH3 B. NaHCOs C. NaOH D. both (A and C)

34. If the use of catalyst in a chemical reaction leads to decrease forward activation energy by amount
10kJ/mol, which of the following is decreased with the same amount?

B. reverse activation energy

D. both (A and C)

A. enthalpy change
C. energy level of reactant

35. Spreading the same mole of which of the following salts to icy roads more influential to melt ice?
A. NaNOs3 B. CaCl; C. KClI D. NH4NO3

, which of the following is spectator ion?
C. H;0" D. both (A and B)

36. In this reaction: Mg(s)+H,S04(aq) —*
A. Mg?* B. SO4*

37. Which of the following hydrocarbons is at liquid state?

A. methane B. propane C. 2-methylbutane D. none of them

38. When combined an aqueous solution of magnesium chloride and potassium phosphate, which of the

following is precipitate? A. MgPO4 B. Mg3(P0Oa4)2 C. Mg3PO4 D. KClI

39. This reaction: Ba(OH)(aq)+H2504(aq) —*
A. formation of a gas

,goes to completion because:
B. formation of a slightly ionized product

C. formation of precipitate D. Both (B and C)

40. In the reaction ammonium ions with water molecule which of the following is not produced?

A. NHs3 B. OH" C. H30* D. None of them

41. The product of complete combustion of one mole of simplest alkyne is:-

A. 2CO;+H20 B. CO,+2H,0 C. 2C0O,+2H,0 D. 4CO2+5H,0

42. Which of the following reaction is always spontaneous?
B. NH4Cl(s) — NHs(g)+ HCl(g)

D. none of them

A. CHa(g)+ Ha(g) —> CiHe(g)+ energy AH>0

C. 1/2N2(g)+ Oz(g) +33.2k] —» NOz(g)

43. Two moles of a nonelectrolyte solute are dissolved in 1kg of an unknown solvent, the solution freezes
at 7.8°C below its normal freezing point, which of the following is the unknown solvent? (use the

information in the ad]acent table) Solvent Phenol Ether Acetic acid | Camphor
A. acetic acid B. phenol
C. ether D. Camphor Ky( C/m) -7.40 -1.79 -39 -39.7

44. Which of the following is a general formula for secondary amine?

A. (R2N-H") B. (R-NH>) C. (R-NH-R") D. None of them

45. The solubility of PbCl; in its saturated solution at specified temperature is equal to 1.6x10?mol/L, then
the value of Ksp is:-

A. 2.5x10* B. 5.1x10* C.1.6x10° D. 4.1x10°®
46. In which of the following an aqueous solution acids the [acid]>[H30*]?
A. HNO3 B. CHsCOOH C. H2S0q4 D. All of them

47. The Teflon is a sample of addition polymer, its monomer is:-

A. CF2 B. CFCs C. CoF4 D. MTBE

48. Adding a small amount of KCN to HCN solution leads to:-
A. decreasing both ionization of acid and [H307] B. decreasing ionization of acid and increasing [H307]

C. increasing both ionization of acid and [H30"] D. increasing ionization of acid and decreasing [H307]

49. Which of the following is correct?
A. as the kinetic energy of the particles is greater in a sample, its temperature is higher.
B. an enthalpy of formation is used to compare heat absorption capacities for different material.

C. the entropy of a pure crystalline solid is zero at all temperature. D. All of them

50. If 3.5kJ of energy are added to a 28.1 g sample of iron at 20°C, what is the final temperature of the iron
in kelvins? (if the specific heat of iron=0.449J/(g.K)
A. 570 B. 470

C. 277 D. 550
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Answer the following questions: ( two marks for each correct choice)

1. In the following equilibrium hypothetical gaseous reaction: A+3B «— 2C +energy, the value of
equilibrium constant(K) at 300°C is 0.5 , the value of (K) at 200°C for this reaction: 2C+ energy «—— A+3B
C.equal 2 D. cannot be determined

,iS:- A. less than 2 B. greater than 2

2. Which of the following organic compounds pairs is not a structural isomer to each other?
A. pentane and 2,2-di methyl propane B. hexene and cyclohexane

C. pentane and cyclopentane D. pentane and 2-methyl butane

3. Which of the following is correct?
A. as the kinetic energy of the particles is greater in a sample, its temperature is higher.
B. an enthalpy of formation is used to compare heat absorption capacities for different material.

C. the entropy of a pure crystalline solid is zero at all temperature. D. All of them
4. The Teflon is a sample of addition polymer, its monomer is:-
A. C;F> B. CFCs C. CoF4 D. MTBE

5. Which of the following organic compounds that are often responsible for odors and flavors?

A. aldehyde and ketone B. carboxylic acid and ester C. amines D. All of them

6. In the following reaction: H,0(g)+CO(g) «—* Ha(g)+COa(g) , over time and before equilibrium attained:-
A. the rate of both forward and reverse reaction are increased
B. the rate of its forward and its reverse reaction are equal
C. the rate of forward reaction is increased and the rate of reverse reaction is decreased
D. the rate of forward reaction is decreased and the rate of reverse reaction is increased

7. In this hypothetical reaction: A+B —+*C, by using the information in the adjacent table, by what factor

does the rate increase if the concentration of Experiment [A] [B] Rate (M/s)

each A and B is doubled? 1 0.1 0.1 1x10°®

A.2 B.8 2 0.2 0.1 4x10°

C.4 D.9 3 0.2 0.4 4x10°®
8. In the adjacent energy diagram if the energy of a

reactant is 20kJ/mol ,then the energy of product equal to:- 40

A. - 60kJ/mol "é 2 100

B. - 40 ki/mol S

C. 80 ki/mol &

D. - 120 kJ/mol & e oo

9. Spreading the same mole of which of the following salts to icy roads more influential to melt ice?
A. NaNO3 B. CaCl; C. KCl D. NH4NO3

10. An equilibrium mixture at 25°C is found to consist of 6.4x1073M PCls, 2.5x102M Cl, and 4.0x10M PCls ,
then equilibrium constant for this reaction: PCls(g) «—* PCls(g) + Clx(g), is equal to:

A. 25 B. 0.04 C.04 D.2.5
0016 100

11. Adding a small amount of KCN to HCN solution leads to:-
A. decreasing both ionization of acid and [H307] B. decreasing ionization of acid and increasing [H307]
C. increasing both ionization of acid and [H30"] D. increasing ionization of acid and decreasing [H307]

12. In the reaction ammonium ions with water molecule which of the following is not produced?

A. NHs3 B. OH" C. H30* D. None of them

13. Which of the following is a general formula for secondary amine?

A. (R2N-HY) B. (R-NH3) C. (R-NH-RY) D. None of them

14. Which of the following hydrocarbons is at liquid state?

A. methane B. propane C. 2-methylbutane D. none of them

15. The required volume of 0.4M NaOH to neutralize 200mL of 0.2M H,SO4 solution :-
B. is equal to half the acid solution volume
D. cannot be determined

A. is equal to the acid solution volume
C. is equal to double the acid solution volume

16. If the use of catalyst in a chemical reaction leads to decrease forward activation energy by amount
10kJ/mol, which of the following is decreased with the same amount?

B. reverse activation energy

D. both (A and C)

A. enthalpy change
C. energy level of reactant

17. Which of the following statements is not suitable for this reaction:
HF(ag)+ HPO,* (aq) — F (aq)+H,PO,(aq)?
A. HF is the acid B. HPO4* is the base

C. F is the conjugate base D. H,PO4 is the conjugate base

18. This reaction: Ba(OH)2(aq)+H2S04(aq) —*
A. formation of a gas

,goes to completion because:
B. formation of a slightly ionized product

C. formation of precipitate D. Both (B and C)

19. Butane and 2-methyl propane are similar in all of the following EXCEPT:-

A. molecular formula B. general formula C. molar mass D. boiling point

20. If 3.5kJ of energy are added to a 28.1 g sample of iron at 20°C, what is the final temperature of the iron
in kelvins? (if the specific heat of iron=0.449J/(g.K)
A.570 B. 470

C. 277 D. 550

21. In this reaction: 2Cgraphite) + 202(g) —» 2C02(g)+787kJ ,which of the following is correct?
A. AHCc of graphite = -393.5 kJ/mol B. AH® = AH% of CO;
C. AH? = AHCc of graphite D. All of them are correct

22. The compound Freon-11 is called:-

A. trichlorofluoromethane B. dichlorodifluoromethane

C. chlorotrifluoromethane D. 3-chloro-1-fluoromethane

23. A molecule forms ion by the action of solvent:-

A. KF B. F2 C. HF D. CH3OH

24. The value of pH for carbonated beverages:-

A.isequalto7 B. less than 7 C. greater than 7 D. cannot be determined




25. Anion that doesn’t hydrolyze:-

A. NOy B. CH3COO- C.ClOs D. NHs*
26. In which of the following an aqueous solution acids the [acid]>[H30*]?
A. HNOs B. CHsCOOH C. H2SOq4 D. All of them

27. Two moles of a nonelectrolyte solute are dissolved in 1kg of an unknown solvent, the solution freezes
at 7.8°C below its normal freezing point, which of the following is the unknown solvent? (use the

information in the adjacent table) Solvent | Phenol Ether | Acetic acid | Camphor
A. acetic acid B. phenol
C. ether D. Camphor K/ (°C/m) -7.40 -1.79 -3.9 -39.7

, Which of the following is spectator ion?
C. H3O* D. both (A and B)

28. In this reaction: Mg(s)+H,S04(aq) —
A. Mg B. SO4*

29. The product of complete combustion of one mole of simplest alkyne is:-

A. 2CO2+H20 B. CO2+2H,0 C. 2C0O,+2H0 D. 4CO,+5H,0

30. Which of the following reaction is always spontaneous?
B. NH4Cl(s) — NHs(g)+ HCl(g)

D. none of them

A. CoHa(g)+ Ha(g) —> CoHe(g)+ energy AH>0

C. 1/2N2(g)+ O2(g) +33.2k) —> NO2(g)

31. When 0.3 moles of potassium nitrate (KNOs) dissolves in water, which of the following is correct?
B. [H30*]=[OH]
D. all of them are correct

A. the entropy of the system increases
C. 0.6 moles of ions is formed

32. Which of the following solutions with 0.1M concentration contains the lowest concentration of

hydroxide ions? A. HCl B. KOH C. NH3 D. HF

33. The correct name for this compound: CHs according to IUPAC system is:

(CH;=C-CH=CH-CHs)
B. 4-methyl-2,4-pentadiene
D. 2-methyl-1,3-pentene

A. 4-methyl-2,4-butadiene
C. 2-methyl-1,3-pentadiene

34. In which of the following reactions the value of equilibrium constant(K) is equal to product concentration?
A. C(s)+ O2(g) «—* CO2(g) B. CaCOs(s) «—* CaO(s) +COz(g)
C. 2Ha(g) + O2(g)«— 2H20 (g) D. N2(g)+3H2(g) «—* 2NHs(g)

35. Is a chemical compound that is useful for all types of general cleaning and that ionized:-
A. NH3 B. NaHCOs C. NaOH D. both (A and C)

36. This reaction: (ethanoic acid + methanol —» methyl ethanoate + water), is called:-

A. condensation B. addition C. substitution D. elimination

37. The anion of methanoic acid in its aqueous solution:-
B. has little tendency to attract a proton
D. is Arrhenius base

A. is amphoteric
C. is Bronsted-Lowry base

38. The [OH] of pure water at specified temperature is equal to 2.3x107M, then the value of ionization
constant of water at the same temperature is equal to:

A.1.0x10 B. 3.0x10" C.5.3x10 D. 2.3x10”/

39. This reaction: 2NO+2H, —* N2+2H,0 , is occur in two steps, the reaction for step one is:
2NO+ H—* N2+ H,02, which of the following is the reaction of step two?
A. NO+ H,02 —»NOs+ H; B. Hy+ H,0, —»2H,0
C. NO+ H,0 —*Hx+ NO2 D. None of them

40. Which of the following may be saturated hydrocarbon?

A. CsHeg B. CsHg C. CsHs D. none of them

41. The value of specific rate constant of reaction increases by:-
B. increasing reactant concentration
D. both (A and C) are correct

A. using catalyst
C. increasing temperature

42. When combined an aqueous solution of magnesium chloride and potassium phosphate, which of the
following is precipitate? A. MgPOQOa4 B. Mg3(POa): C. MgsPQq4 D. KCI

43. How many grams of Ba(OH), must be dissolved in 200mL of water to make a solution with pH 13?

(molar mass=171g/mol) A.3.42 B.1.71 C.17.1 D. 34.2
44. The simplest ester is:-
A. HCOOH B. HCOOCH3 C. CHsCOOH D. CH3COOCH;3

45. In the 0.5M H,S0. solution:-
A. pH=0.3 B. pH=0

(suppose it ionized completely)

C. pOH=14 D. both (B and C)

46. The boiling-point elevation is colligative property it depends on the:-
A. nature of solute B. concentration of solvent particles

C. nature of solvent D. concentration of solute particles

47. The rate of this reaction: Zn(s) + 2HCl(aq)—>ZnClx(aq)+ Ha(g), is increased by:-
B. increasing HCl concentration
D. both (B and C)

A. increasing pressure
C. increasing surface area of Zn

48. The solubility of PbCl; in its saturated solution at specified temperature is equal to 1.6x10?mol/L, then

the value of Ksp is:-

A. 2.5x10* D. 4.1x10°®

B. 5.1x10* C. 1.6x10°

49. In a reaction, AG®= - 4.7 kJ/mol and AH®= -57.2 kJ/mol, then the value of AS® at room temperature is

equal to:-

A.-0.176J/(mol.K) C. +0.176kJ/(mol.K) D. - 2.1kJ/(mol.K)

B. - 0.176kJ/(mol.K)

50. One of the following is not Bronsted-Lowry acid:-

A. BF3 B. HCN C. H2S04 D. NH4"
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Answer the following questions: ( two marks for each correct choice)

1. The anion of methanoic acid in its aqueous solution:-
A. is amphoteric B. has little tendency to attract a proton

C. is Bronsted-Lowry base D. is Arrhenius base

2. The compound Freon-11 is called:-
A. trichlorofluoromethane B. dichlorodifluoromethane

C. chlorotrifluoromethane D. 3-chloro-1-fluoromethane

3. In the following equilibrium hypothetical gaseous reaction: A+3B « > 2C +energy, the value of
equilibrium constant(K) at 300°C is 0.5, the value of (K) at 200°C for this reaction: 2C+ energy «— A+3B
,is:- A. less than 2 D. cannot be determined

B. greater than 2 C.equal 2

4. |n this hypothetical reaction: A+B —»C, by using the information in the adjacent table, by what factor

does the rate increase if the concentration of Experiment [A] [B] Rate (M/s)
each A and B is doubled? 1 0.1 0.1 1x10°®
A.?2 B. 8 2 0.2 0.1 4x10°
C.4 D.9 3 0.2 0.4 4x10°
5. Which of the following reaction is always spontaneous?
A. CoHa(g)+ Ha(g) —» CaHe(g)+ energy B. NH4Cl(s) —> NHs(g)+ HCl(g)  AH>0
C. 1/2N2(g)+ Oa2(g) +33.2kJ — NO2(g) D. none of them
6. A molecule forms ion by the action of solvent:-
A. KF B. F, C. HF D. CH3OH

7. In the reaction ammonium ions with water molecule which of the following is not produced?

A. NHs B. OH" C. H30* D. None of them

8. Spreading the same mole of which of the following salts to icy roads more influential to melt ice?
A. NaNO3 B. CaCl; C. KCl D. NH4NO3

9. When combined an aqueous solution of magnesium chloride and potassium phosphate, which of the

following is precipitate? A. MgPO4 B. Mg3(POa4): C. MgsPOq4 D. KCl

10. In the 0.5M H>S04 solution:-
A.pH=0.3 B.pH=0

(suppose it ionized completely)

C. pOH=14 D. both (B and C)

11. This reaction: 2NO+2H, —» N2+2H,0 , is occur in two steps, the reaction for step one is:
2NO+ H—Na+ H,0,, which of the following is the reaction of step two?
A. NO+ H20; —»NOs+ H» B. Ho+ H,0, —»2H,0
C. NO+ H,0 —»Hy+ NO2 D. None of them

12. Which of the following solutions with 0.1M concentration contains the lowest concentration of

hydroxide ions? A. HCI B. KOH C. NH3 D. HF

0017 100

13. The value of pH for carbonated beverages:-

A.isequalto 7 B. less than 7 C. greater than 7 D. cannot be determined

14. One of the following is not Bronsted-Lowry acid:-

A. BF3 B. HCN C. H2S04 D. NH4*

15. Which of the following organic compounds pairs is not a structural isomer to each other?
A. pentane and 2,2-di methyl propane B. hexene and cyclohexane

C. pentane and cyclopentane D. pentane and 2-methyl butane

16. An equilibrium mixture at 25°C is found to consist of 6.4x10M PCls, 2.5x102M Cl, and 4.0x103M PCls,
then equilibrium constant for this reaction: PCls(g) «—* PCls(g) + Clz(g), is equal to:
A. 25 B. 0.04 C.04 D.2.5

17. This reaction: (ethanoic acid + methanol —* methyl ethanoate + water), is called:-

A. condensation B. addition C. substitution D. elimination

18. Which of the following is a general formula for secondary amine?

A. (R2N-HY) B. (R-NH3) C. (R-NH-RY) D. None of them

19. Which of the following statements is not suitable for this reaction:
HF(aq)+ HPO,* (aq) —* F (aq)+H,PO4(aq)?

A. HF is the acid B. HPO4% is the base  C. F is the conjugate base D. H,POs is the conjugate base

20. Butane and 2-methyl propane are similar in all of the following EXCEPT:-

A. molecular formula B. general formula C. molar mass D. boiling point

21. If 3.5kJ of energy are added to a 28.1 g sample of iron at 20°C, what is the final temperature of the iron
in kelvins? (if the specific heat of iron=0.449J/(g.K)
A.570 B. 470

C. 277 D. 550

22. In the following reaction: H,0(g)+CO(g) «—* H2(g)+CO2(g) , over time and before equilibrium attained:-
A. the rate of both forward and reverse reaction are increased
B. the rate of its forward and its reverse reaction are equal
C. the rate of forward reaction is increased and the rate of reverse reaction is decreased
D. the rate of forward reaction is decreased and the rate of reverse reaction is increased

23. The solubility of PbCl; in its saturated solution at specified temperature is equal to 1.6x102mol/L, then
the value of Ksp is:-

A. 2.5x10* B. 5.1x10* C. 1.6x10” D. 4.1x10°®

24. The value of specific rate constant of reaction increases by:-

A. using catalyst B. increasing reactant concentration

C. increasing temperature D. both (A and C) are correct

25. The simplest ester is:-

A. HCOOH B. HCOOCHs C. CH3COOH D. CH3COOCHj3

26. How many grams of Ba(OH), must be dissolved in 200mL of water to make a solution with pH 13?

(molar mass=171g/mol) A.3.42 B.1.71 C.17.1 D.34.2




27. In which of the following reactions the value of equilibrium constant(K) is equal to product concentration?
A. C(s)+ O2(g) «=—= CO2(g) B. CaCOs(s) «—= CaO(s) +COx(g)
C. 2H»(g) + O2(g)«—= 2H,0 (g) D. N2(g)+3H2(g) «—= 2NH3(g)

28. The product of complete combustion of one mole of simplest alkyne is:-

A. 2CO+H20 B. CO2+2H,0 C. 2C0O,+2H,0 D. 4CO2+5H20

29. The [OH] of pure water at specified temperature is equal to 2.3x107M, then the value of ionization
constant of water at the same temperature is equal to:

A.1.0x10% B. 3.0x10* C.5.3x10% D. 2.3x10”/

30. Adding a small amount of KCN to HCN solution leads to:-
A. decreasing both ionization of acid and [H307] B. decreasing ionization of acid and increasing [H307]

C. increasing both ionization of acid and [H30%] D. increasing ionization of acid and decreasing [H307]

31. If the use of catalyst in a chemical reaction leads to decrease forward activation energy by amount
10kJ/mol, which of the following is decreased with the same amount?

B. reverse activation energy

D. both (A and C)

A. enthalpy change
C. energy level of reactant

32. Which of the following is correct?
A. as the kinetic energy of the particles is greater in a sample, its temperature is higher.
B. an enthalpy of formation is used to compare heat absorption capacities for different material.

C. the entropy of a pure crystalline solid is zero at all temperature. D. All of them

33. The required volume of 0.4M NaOH to neutralize 200mL of 0.2M H,S04 solution :-
A. is equal to the acid solution volume B. is equal to half the acid solution volume

C. is equal to double the acid solution volume D. cannot be determined

34. The boiling-point elevation is colligative property it depends on the:-
A. nature of solute B. concentration of solvent particles

C. nature of solvent D. concentration of solute particles

35. The rate of this reaction: Zn(s) + 2HCI(ag)—*ZnCly(aq)+ Ha(g), is increased by:-
B. increasing HCl concentration
D. both (B and C)

A. increasing pressure
C. increasing surface area of Zn

36. In this reaction: Mg(s)+H,S04(aq) —*
A. Mg B. SO4*

, Which of the following is spectator ion?
C. H30* D. both (A and B)

37. Which of the following may be saturated hydrocarbon?

A. C3Hs B. CsHs C. C7Hsg D. none of them

38. In a reaction, AG®= - 4.7 kl/mol and AH= -57.2 kl/mol, then the value of AS® at room temperature is
equal to:-

A. -0.176J/(mol.K) B. - 0.176kJ/(mol.K) C. +0.176kJ/(mol.K) D. - 2.1kJ/(mol.K)

39. The correct name for this compound: CHs according to IUPAC system is:

(CH,=C-CH=CH-CH)
A. 4-methyl-2,4-butadiene B. 4-methyl-2,4-pentadiene

C. 2-methyl-1,3-pentadiene D. 2-methyl-1,3-pentene

40. In this reaction: 2Cgraphite) + 202(g) —* 2C02(g)+787kJ ,which of the following is correct?
A. AHCc of graphite = -393.5 kJ/mol B. AH® = AH% of CO;
C. AH® = AHC of graphite D. All of them are correct

41. Which of the following hydrocarbons is at liquid state?

A. methane B. propane C. 2-methylbutane D. none of them
42. In the adjacent energy diagram if the energy of a
reactant is 20kJ/mol ,then the energy of product equal to:- 0
A. - 60kJ/mol § -
B. - 40 kJ/mol S
C. 80 ki/mol ?
D.-120 ki/mol & — —

43. When 0.3 moles of potassium nitrate (KNO3) dissolves in water, which of the following is correct?
B. [H30*]=[OHT]
D. all of them are correct

A. the entropy of the system increases
C. 0.6 moles of ions is formed

44, |n which of the following an aqueous solution acids the [acid]>[H30*]?

A. HNOs B. CHsCOOH C. H2SOq4 D. All of them

45. Which of the following organic compounds that are often responsible for odors and flavors?

A. aldehyde and ketone B. carboxylic acid and ester C. amines D. All of them

46. This reaction: Ba(OH)(aq)+H2S04(aq) —*
A. formation of a gas

,goes to completion because:
B. formation of a slightly ionized product

C. formation of precipitate D. Both (B and C)

47. Two moles of a nonelectrolyte solute are dissolved in 1kg of an unknown solvent, the solution freezes
at 7.8°C below its normal freezing point, which of the following is the unknown solvent? (use the

information in the adjacent table)

Solvent Phenol Ether Acetic acid | Camphor

A. acetic acid
C. ether

B. phenol

C 7.4 1.7 -3. -39.7
D. camphor K, ("C/m) 0 9 3.9 39

48. Is a chemical compound that is useful for all types of general cleaning and that ionized:-

A. NHs B. NaHCOs C. NaOH D. both (A and C)
49. Anion that doesn’t hydrolyze:-
A. NOy B. CH3COO" C. ClOyg D. NHs*

50. The Teflon is a sample of addition polymer, its monomer is:-

A. CF2 B. CFCs C. CoFs D. MTBE
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Answer the following questions: ( two marks for each correct choice)

1. The Teflon is a sample of addition polymer, its monomer is:-

A. CoF2 B. CFCs C. CoFa D. MTBE

2. When 0.3 moles of potassium nitrate (KNOs) dissolves in water, which of the following is correct?
B. [H30*]=[OH]
D. all of them are correct

A. the entropy of the system increases
C. 0.6 moles of ions is formed

3. The boiling-point elevation is colligative property it depends on the:-
A. nature of solute B. concentration of solvent particles

C. nature of solvent D. concentration of solute particles

4. Butane and 2-methyl propane are similar in all of the following EXCEPT:-

A. molecular formula B. general formula C. molar mass D. boiling point

5. The anion of methanoic acid in its aqueous solution:-
A. is amphoteric B. has little tendency to attract a proton

C. is Bronsted-Lowry base D. is Arrhenius base

6. A molecule forms ion by the action of solvent:-

A. KF B.F C. HF D. CHs0OH

7. In the following reaction: H,0(g)+CO(g) «—* H,(g)+CO2(g) , over time and before equilibrium attained:-
A. the rate of both forward and reverse reaction are increased
B. the rate of its forward and its reverse reaction are equal
C. the rate of forward reaction is increased and the rate of reverse reaction is decreased
D. the rate of forward reaction is decreased and the rate of reverse reaction is increased

8. This reaction: (ethanoic acid + methanol —» methyl ethanoate + water), is called:-

A. condensation B. addition C. substitution D. elimination

9. The correct name for this compound: CHs iccording to IUPAC system is:

(CH,=C-CH=CH-CH)
A. 4-methyl-2,4-butadiene B. 4-methyl-2,4-pentadiene

C. 2-methyl-1,3-pentadiene D. 2-methyl-1,3-pentene

10. In this hypothetical reaction: A+B —»C, by using the information in the adjacent table, by what factor

does the rate increase if the concentration of | Experiment [A] [B] Rate (M/s)
each A and B is doubled? 1 0.1 0.1 1x10®
A.2 B. 8 2 0.2 0.1 4x10°®
C.4 D.9 3 0.2 0.4 4x10°

11. Spreading the same mole of which of the following salts to icy roads more influential to melt ice?
A. NaNO3 B. CaCl; C. KCl D. NH4NO3
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12. The required volume of 0.4M NaOH to neutralize 200mL of 0.2M H»S04 solution :-
A. is equal to the acid solution volume B. is equal to half the acid solution volume

C. is equal to double the acid solution volume D. cannot be determined

13. Two moles of a nonelectrolyte solute are dissolved in 1kg of an unknown solvent, the solution freezes
at 7.8°C below its normal freezing point, which of the following is the unknown solvent? (use the

information in the adjacent table) Solvent Phenol Ether Acetic acid | Camphor
A. acetic acid B. phenol
C. ether D. Camphor K, (°C/m) -7.40 -1.79 -3.9 -39.7

14. The solubility of PbCl; in its saturated solution at specified temperature is equal to 1.6x102mol/L, then
the value of Ksp is:-

A. 2.5x10* D. 4.1x10°®

B. 5.1x10* C. 1.6x10°

15. The product of complete combustion of one mole of simplest alkyne is:-

A. 2CO;+H20 B. CO,+2H,0 C. 2C0O,+2H,0 D. 4CO2+5H,0

16. Which of the following reaction is always spontaneous?
A. CoHa(g)+ Ha(g) —» CoHe(g)+ energy B. NH4Cl(s) — NHs(g)+ HCI(g)
C. 1/2Nz(g)+ Oa2(g) +33.2kJ —» NO2(g) D. none of them

AH>0

17. In the following equilibrium hypothetical gaseous reaction: A+3B « > 2C +energy, the value of
equilibrium constant(K) at 300°C is 0.5, the value of (K) at 200°C for this reaction: 2C+ energy «—= A+3B
C.equal 2 D. cannot be determined

,is:- A. less than 2 B. greater than 2

18. Is a chemical compound that is useful for all types of general cleaning and that ionized:-
A. NH3 B. NaHCOs C. NaOH D. both (A and C)

19. Which of the following is a general formula for secondary amine?

A. (R2N-HY) B. (R-NHy) C. (R-NH-RY) D. None of them

20. In which of the following reactions the value of equilibrium constant(K) is equal to product concentration?
A. C(s)+ O2(g) «—=CO2(g) B. CaCOs(s) «—= CaO(s) +COz(g)
C. 2H»(g) + O2(g)«—= 2H,0 (g) D. N2(g)+3H2(g) «—= 2NH3(g)

21. The simplest ester is:-

A. HCOOH B. HCOOCHs D. CH3COOCH;3

C. CH3COOH

22. If 3.5k of energy are added to a 28.1 g sample of iron at 20°C, what is the final temperature of the iron
in kelvins? (if the specific heat of iron=0.449J/(g.K)
A. 570 B. 470

C. 277 D. 550

23. If the use of catalyst in a chemical reaction leads to decrease forward activation energy by amount
10kJ/mol, which of the following is decreased with the same amount?

B. reverse activation energy

D. both (A and C)

A. enthalpy change
C. energy level of reactant

24. The rate of this reaction: Zn(s) + 2HCI(ag)—*ZnCla(aq)+ Ha2(g), is increased by:-
B. increasing HCl concentration
D. both (B and C)

A. increasing pressure
C. increasing surface area of Zn




25. In this reaction: Mg(s)+H,S04(aq) —»
A. Mg?* B. SO

, Which of the following is spectator ion?
C. H;0" D. both (A and B)

26. The compound Freon-11 is called:-
A. trichlorofluoromethane B. dichlorodifluoromethane

C. chlorotrifluoromethane D. 3-chloro-1-fluoromethane

27. In the adjacent energy diagram if the energy of a
reactant is 20kJ/mol ,then the energy of product equal to:- 40
A. - 60kJ/mol B 22
B. - 40 kJ/mol S
C. 80 kJ/mol %’6
D. - 120 kJ/mol & e— - —

28. In the reaction ammonium ions with water molecule which of the following is not produced?

A. NHs3 B. OH" C. H30O* D. None of them

29. Which of the following organic compounds that are often responsible for odors and flavors?

A. aldehyde and ketone B. carboxylic acid and ester C. amines D. All of them

30. Which of the following solutions with 0.1M concentration contains the lowest concentration of

hydroxide ions? A. HCl B. KOH C. NH3 D. HF

31. Which of the following may be saturated hydrocarbon?

A. C3Hg B. CsHsg C. C7Hg D. none of them

32. The value of specific rate constant of reaction increases by:-
B. increasing reactant concentration
D. both (A and C) are correct

A. using catalyst
C. increasing temperature

33. The [OH] of pure water at specified temperature is equal to 2.3x107M, then the value of ionization
constant of water at the same temperature is equal to:

A.1.0x10% B. 3.0x10" C.5.3x10% D. 2.3x10”/

34. This reaction: Ba(OH)2(aq)+H2S04(aq) —*
A. formation of a gas

,goes to completion because:
B. formation of a slightly ionized product

C. formation of precipitate D. Both (B and C)

35. An equilibrium mixture at 25°C is found to consist of 6.4x103M PCls, 2.5x102M Cl, and 4.0x10*M PCls ,
then equilibrium constant for this reaction: PCls(g) «—= PCls(g) + Clz(g), is equal to:
A. 25 B. 0.04 C.04 D.2.5

36. In a reaction, AG®= - 4.7 kJ/mol and AH= -57.2 kl/mol, then the value of AS® at room temperature is
equal to:-

A. -0.176J/(mol.K) B. - 0.176kJ/(mol.K) C. +0.176kJ/(mol.K) D. - 2.1kJ/(mol.K)

37. In which of the following an aqueous solution acids the [acid]>[H30*]?

A. HNOs B. CH3COOH C. H2S04 D. All of them
38. One of the following is not Bronsted-Lowry acid:-
A. BFs B. HCN C. H3S04 D. NHs*

39. How many grams of Ba(OH), must be dissolved in 200mL of water to make a solution with pH 13?

(molar mass=171g/mol) A.3.42 B.1.71 C.171 D. 34.2

40. In this reaction: 2Cgraphite) + 202(g) —* 2C02(g)+787kJ ,which of the following is correct?
A. AHCc of graphite = -393.5 kJ/mol B. AH® = AH% of CO;
C. AH? = AHC¢ of graphite D. All of them are correct

41. The value of pH for carbonated beverages:-

A.isequalto 7 B. less than 7 C. greater than 7 D. cannot be determined

42. This reaction: 2NO+2H, —» N2+2H,0 , is occur in two steps, the reaction for step one is:
2NO+ H— N2+ H,02, which of the following is the reaction of step two?
A. NO+ H202 —»NOs+ H2 B. H+ H,0, —»2H,0
C. NO+ H,0 —*Hx+ NO2 D. None of them

43. Which of the following hydrocarbons is at liquid state?

A. methane B. propane C. 2-methylbutane D. none of them

44. |n the 0.5M H,S04 solution:-
A. pH=0.3 B. pH=0

(suppose it ionized completely)

C. pOH=14 D. both (B and C)

45. Which of the following is correct?
A. as the kinetic energy of the particles is greater in a sample, its temperature is higher.
B. an enthalpy of formation is used to compare heat absorption capacities for different material.

C. the entropy of a pure crystalline solid is zero at all temperature. D. All of them
46. Anion that doesn’t hydrolyze:-
A.NOy B. CH3COO" C. ClO4 D. NH4*

47. Which of the following statements is not suitable for this reaction:
HF(aq)+ HPO,* (aq) —* F (aq)+H,PO,(aq)?

A. HF is the acid B. HPO,* is the base  C. F is the conjugate base D. H,POy is the conjugate base

48. Adding a small amount of KCN to HCN solution leads to:-
A. decreasing both ionization of acid and [H307] B. decreasing ionization of acid and increasing [H307]

C. increasing both ionization of acid and [H30"] D. increasing ionization of acid and decreasing [H307]

49. When combined an aqueous solution of magnesium chloride and potassium phosphate, which of the

following is precipitate? A. MgPOQO4 B. Mg3(POa4)2 C. MgsPOq4 D. KCl

50. Which of the following organic compounds pairs is not a structural isomer to each other?
A. pentane and 2,2-di methyl propane B. hexene and cyclohexane

C. pentane and cyclopentane D. pentane and 2-methyl butane
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Answer the following questions: ( two marks for each correct choice)

1. An equilibrium mixture at 25°C is found to consist of 6.4x10M PCls, 2.5x102M Cl, and 4.0x103M PCls ,
then equilibrium constant for this reaction: PCls(g) «—= PCls(g) + Clz(g), is equal to:
A. 25 B. 0.04 C.0.4 D. 2.5

2. This reaction: (ethanoic acid + methanol —* methyl ethanoate + water), is called:-
A. condensation B. addition C. substitution D. elimination

3. The solubility of PbCl; in its saturated solution at specified temperature is equal to 1.6x10?mol/L, then
the value of Ksp is:-

A. 2.5x10% B. 5.1x10* C. 1.6x10° D. 4.1x10°®

4. In this hypothetical reaction: A+B —»C, by using the information in the adjacent table, by what factor
does the rate increase if the concentration of | Experiment [A] [B] Rate (M/s)
each A and B is doubled? 1 0.1 0.1 1x10°®
A.2 B.8 2 0.2 0.1 4x10°
C.4 D.9 3 0.2 0.4 4x10°®

5. In the adjacent energy diagram if the energy of a
reactant is 20kJ/mol ,then the energy of product equal to:-
A. - 60kJ/mol B 2
B. - 40 kJ/mol §
C. 80 kJ/mol ?
D. - 120 kJ/mol b ——— —
6. The required volume of 0.4M NaOH to neutralize 200mL of 0.2M H,S04 solution :-
A. is equal to the acid solution volume B. is equal to half the acid solution volume
C. is equal to double the acid solution volume D. cannot be determined
7. The correct name for this compound: CHs iccording to IUPAC system is:
(CH,=C-CH=CH-CHs)
A. 4-methyl-2,4-butadiene B. 4-methyl-2,4-pentadiene
C. 2-methyl-1,3-pentadiene D. 2-methyl-1,3-pentene
8. Which of the following may be saturated hydrocarbon?
A. C3Hs B. CsHs C. C/Hs D. none of them
9. A molecule forms ion by the action of solvent:-
A. KF B. F, C. HF D. CH3OH

10. Spreading the same mole of which of the following salts to icy roads more influential to melt ice?
A. NaNO3 B. CaCl; C. KClI D. NHsNO3

11. In which of the following an aqueous solution acids the [acid]>[H30*]?
A. HNO3 B. CHsCOOH C. H2SOq4 D. All of them
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12. One of the following is not Bronsted-Lowry acid:-
A. BF3 B. HCN C. H3S0q4 D. NHs*

13. The [OH] of pure water at specified temperature is equal to 2.3x107M, then the value of ionization
constant of water at the same temperature is equal to:

A.1.0x10 B. 3.0x10% C.5.3x104 D. 2.3x10”
14. The boiling-point elevation is colligative property it depends on the:-

A. nature of solute B. concentration of solvent particles

C. nature of solvent D. concentration of solute particles

15. If 3.5kJ of energy are added to a 28.1 g sample of iron at 20°C, what is the final temperature of the iron
in kelvins? (if the specific heat of iron=0.449J/(g.K)
A. 570 B. 470 C. 277 D. 550

16. In the following equilibrium hypothetical gaseous reaction: A+3B «—* 2C +energy, the value of
equilibrium constant(K) at 300°C is 0.5 , the value of (K) at 200°C for this reaction: 2C+ energy «—= A+3B

,is:- A. less than 2 B. greater than 2 C.equal 2 D. cannot be determined
17. This reaction: Ba(OH)2(aq)+H2S04(aq) —» ,goes to completion because:

A. formation of a gas B. formation of a slightly ionized product

C. formation of precipitate D. Both (B and C)

18. How many grams of Ba(OH), must be dissolved in 200mL of water to make a solution with pH 13?
(molar mass=171g/mol) A.3.42 B.1.71 C.17.1 D. 34.2

19. This reaction: 2NO+2H, —» N»+2H,0 , is occur in two steps, the reaction for step one is:
2NO+ Ha—*» N2+ H202, which of the following is the reaction of step two?
A. NO+ H,0; —*»NOs+ H» B. H+ H,0, —»2H,0
C. NO+ H20 —Hy+ NO> D. None of them

20. Which of the following statements is not suitable for this reaction:

HF(aq)+ HPO,* (aq) —* F (aq)+H,PO4(aq)?

A. HF is the acid B. HPO4% is the base  C. F is the conjugate base D. H,PO4 is the conjugate base
21. Which of the following organic compounds pairs is not a structural isomer to each other?

A. pentane and 2,2-di methyl propane B. hexene and cyclohexane
C. pentane and cyclopentane D. pentane and 2-methyl butane

22. The compound Freon-11 is called:-
A. trichlorofluoromethane B. dichlorodifluoromethane
C. chlorotrifluoromethane D. 3-chloro-1-fluoromethane

23. Which of the following solutions with 0.1M concentration contains the lowest concentration of

hydroxide ions? A. HCl B. KOH C. NHs D. HF
24. The anion of methanoic acid in its aqueous solution:-

A. is amphoteric B. has little tendency to attract a proton

C. is Bronsted-Lowry base D. is Arrhenius base

25. Which of the following organic compounds that are often responsible for odors and flavors?
A. aldehyde and ketone B. carboxylic acid and ester C. amines D. All of them




26. The value of specific rate constant of reaction increases by:-
A. using catalyst B. increasing reactant concentration

C. increasing temperature D. both (A and C) are correct

27. When 0.3 moles of potassium nitrate (KNO3) dissolves in water, which of the following is correct?
B. [H30*]=[OH]
D. all of them are correct

A. the entropy of the system increases
C. 0.6 moles of ions is formed

28. In the 0.5M H,S04 solution:-
A.pH=0.3 B. pH=0

(suppose it ionized completely)

C. pOH=14 D. both (B and C)

29. In the following reaction: H,0(g)+CO(g) « * Ha(g)+CO2(g) , over time and before equilibrium attained:-
A. the rate of both forward and reverse reaction are increased
B. the rate of its forward and its reverse reaction are equal
C. the rate of forward reaction is increased and the rate of reverse reaction is decreased
D. the rate of forward reaction is decreased and the rate of reverse reaction is increased

30. In which of the following reactions the value of equilibrium constant(K) is equal to product concentration?
A. C(s)+ Oz(g) «—= COz(g) B. CaCOs(s) «—* CaO(s) +COz(g)
C. 2Hx(g) + O2(g)«—= 2H20 (g) D. N2(g)+3H2(g) «—> 2NHs(g)

31. Butane and 2-methyl propane are similar in all of the following EXCEPT:-

A. molecular formula B. general formula C. molar mass D. boiling point

32. Which of the following hydrocarbons is at liquid state?

A. methane B. propane C. 2-methylbutane D. none of them

33. In a reaction, AG®= - 4.7 kl/mol and AH= -57.2 kJ/mol, then the value of AS® at room temperature is
equal to:-
A. - 0.176J/(mol.K) B. - 0.176kJ/(mol.K)

C. +0.176kJ/(mol.K) D. - 2.1kJ/(mol.K)

34. Which of the following is a general formula for secondary amine?

A. (R2N-H*) B. (R-NHy) C. (R-NH-RY) D. None of them

35. If the use of catalyst in a chemical reaction leads to decrease forward activation energy by amount
10kJ/mol, which of the following is decreased with the same amount?
A. enthalpy change B. reverse activation energy

C. energy level of reactant D. both (A and C)

36. In the reaction ammonium ions with water molecule which of the following is not produced?

A. NH3 B. OH" C. H30* D. None of them
37. The simplest ester is:-
A. HCOOH B. HCOOCHs; C. CH3COOH D. CH3COOCHs3

38. When combined an aqueous solution of magnesium chloride and potassium phosphate, which of the

following is precipitate? A. MgPO4 B. Mg3(POa4)2 C. Mg3PQOq4 D. KCl

39. In this reaction: Mg(s)+H,S04(aq) —*
A. Mg?* B. SO4%

, Which of the following is spectator ion?
C. H;0* D. both (A and B)

40. The product of complete combustion of one mole of simplest alkyne is:-

A. 2CO2+H20 B. CO2+2H,0 C. 2CO2+2H,0 D. 4CO2+5H20

41. Is a chemical compound that is useful for all types of general cleaning and that ionized:-
A. NHs B. NaHCOs3 C. NaOH D. both (A and C)

42. Adding a small amount of KCN to HCN solution leads to:-
A. decreasing both ionization of acid and [H307] B. decreasing ionization of acid and increasing [H307]

C. increasing both ionization of acid and [H30"] D. increasing ionization of acid and decreasing [H307]

43. Anion that doesn’t hydrolyze:-

A. NO2 B. CH3COO" C. Clog D. NH4"

44. The rate of this reaction: Zn(s) + 2HCl(aq)—*ZnClx(aq)+ Ha(g), is increased by:-
B. increasing HCl concentration
D. both (B and C)

A. increasing pressure
C. increasing surface area of Zn

45. Which of the following reaction is always spontaneous?
A. CHa(g)+ Ha(g) —> CiHe(g)+ energy B. NH4Cl(s) — NHs(g)+ HCI(g)
C. 1/2N3(g)+ O2(g) +33.2kJ) —» NO2(g) D. none of them

AH>0

46. The Teflon is a sample of addition polymer, its monomer is:-

A. CF2 B. CFCs C. CoF4 D. MTBE

47. The value of pH for carbonated beverages:-

A.isequalto 7 B. less than 7 C. greater than 7 D. cannot be determined

48. Which of the following is correct?
A. as the kinetic energy of the particles is greater in a sample, its temperature is higher.
B. an enthalpy of formation is used to compare heat absorption capacities for different material.

C. the entropy of a pure crystalline solid is zero at all temperature. D. All of them

49. Two moles of a nonelectrolyte solute are dissolved in 1kg of an unknown solvent, the solution freezes
at 7.8°C below its normal freezing point, which of the following is the unknown solvent? (use the

information in the adjacent table) Solvent | Phenol Ether | Aceticacid | Camphor
A. acetic acid B. phenol
C. ether D. Camphor K,(°C/m) -7.40 -1.79 -3.9 -39.7

50. In this reaction: 2C(graphite) + 202(g) —> 2C02(g)+787kJ ,which of the following is correct?
A. AHCc of graphite = -393.5 kJ/mol B. AH® = AH% of CO,
C. AH? = AHCc of graphite D. All of them are correct
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Answer the following questions: ( two marks for each correct choice)

1. In the adjacent energy diagram if the energy of a
reactant is 20kJ/mol ,then the energy of product equal to:- 0
A. - 60kJ/mol § -
B. - 40 k/mol S
C. 80 kJ/mol &
D. - 120 kJ/mol & = ll

2. In this reaction: 2Cgraphite) + 202(g) —* 2C02(g)+787kJ ,which of the following is correct?
A. AHC¢ of graphite = -393.5 kJ/mol B. AH® = AH% of CO;
C. AH? = AHC of graphite D. All of them are correct

3. In which of the following an aqueous solution acids the [acid]>[H30*]?

A. HNOs B. CH3;COOH C. H2S04 D. All of them

4. The boiling-point elevation is colligative property it depends on the:-
A. nature of solute B. concentration of solvent particles

C. nature of solvent D. concentration of solute particles

5. The compound Freon-11 is called:-
A. trichlorofluoromethane B. dichlorodifluoromethane

C. chlorotrifluoromethane D. 3-chloro-1-fluoromethane

6. In the following equilibrium hypothetical gaseous reaction: A+3B « > 2C +energy, the value of

equilibrium constant(K) at 300°C is 0.5, the value of (K) at 200°C for this reaction: 2C+ energy «— A+3B
D. cannot be determined

,is:- A. less than 2 B. greater than 2 C.equal 2

7. When combined an aqueous solution of magnesium chloride and potassium phosphate, which of the

following is precipitate? A. MgPO4 B. Mg3(POa4)2 C. Mg3POq4

8. This reaction: 2NO+2H, —» N»+2H,0 |, is occur in two steps, the reaction for step one is:
2NO+ Ha—*» N2+ H202, which of the following is the reaction of step two?
A. NO+ H20; —*NOs+ H; B. Ho+ H,0; —»2H,0
C. NO+ H20 —»H+ NO2 D. None of them

9. One of the following is not Bronsted-Lowry acid:-

A. BF3 B. HCN C. H2S0Oq4 D. NH4*

10. The correct name for this compound: CHs according to IUPAC system is:

(CH;=C-CH=CH-CHs,)
A. 4-methyl-2,4-butadiene B. 4-methyl-2,4-pentadiene

C. 2-methyl-1,3-pentadiene D. 2-methyl-1,3-pentene
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D. KCl

11. The rate of this reaction: Zn(s) + 2HCl(aq)—*ZnCl,(aq)+ H2(g), is increased by:-
B. increasing HCl concentration
D. both (B and C)

A. increasing pressure
C. increasing surface area of Zn

12. In a reaction, AG%= - 4.7 ki/mol and AH®= -57.2 kJ/mol, then the value of AS® at room temperature is
equal to:-
A. - 0.176J/(mol.K) B. - 0.176kJ/(mol.K)

C. +0.176kJ/(mol.K) D. - 2.1kJ/(mol.K)

13. When 0.3 moles of potassium nitrate (KNOs) dissolves in water, which of the following is correct?
A. the entropy of the system increases B. [H3O*]=[OH]
C. 0.6 moles of ions is formed D. all of them are correct

14. The simplest ester is:-

A. HCOOH B. HCOOCHs C. CH3COOH D. CH3COOCH;3;

15. In the reaction ammonium ions with water molecule which of the following is not produced?

A. NHs B. OH" C. H30O* D. None of them

16. Two moles of a nonelectrolyte solute are dissolved in 1kg of an unknown solvent, the solution freezes
at 7.8°C below its normal freezing point, which of the following is the unknown solvent? (use the

information in the adjacent table) Solvent Phenol Ether Acetic acid | Camphor
A. acetic acid B. phenol
6 7.4 -1.7 -3. -39.7
C. ether D. camphor K (C/m) 0 § 3.9 39

17. Which of the following statements is not suitable for this reaction:
HF(aq)+ HPO,* (aq) —* F (aq)+H,PO4(aq)?
A. HF is the acid B. HPO4% is the base

C. F is the conjugate base D. H,POs is the conjugate base

18. Which of the following solutions with 0.1M concentration contains the lowest concentration of

hydroxide ions? A. HCl B. KOH C. NHs D. HF

19. Which of the following organic compounds pairs is not a structural isomer to each other?
A. pentane and 2,2-di methyl propane B. hexene and cyclohexane

C. pentane and cyclopentane D. pentane and 2-methyl butane

20. The required volume of 0.4M NaOH to neutralize 200mL of 0.2M H,S04 solution :-
A. is equal to the acid solution volume B. is equal to half the acid solution volume

C. is equal to double the acid solution volume D. cannot be determined

21. If 3.5kJ of energy are added to a 28.1 g sample of iron at 20°C, what is the final temperature of the iron
in kelvins? (if the specific heat of iron=0.449J/(g.K)
A. 570 B. 470

C. 277 D. 550

22. Is a chemical compound that is useful for all types of general cleaning and that ionized:-
A. NH3 B. NaHCOs C. NaOH D. both (A and C)

23. Which of the following may be saturated hydrocarbon?

A. C3Hg B. CsHg C. CsHg D. none of them

24. |n the 0.5M H,S0s solution:-
A.pH=0.3 B. pH=0

(suppose it ionized completely)

C. pOH=14 D. both (B and C)




25. Anion that doesn’t hydrolyze:-

A. NOy B. CH3COO- C.ClOsy D. NH4*

26. If the use of catalyst in a chemical reaction leads to decrease forward activation energy by amount
10kJ/mol, which of the following is decreased with the same amount?
A. enthalpy change B. reverse activation energy

C. energy level of reactant D. both (A and C)

27. In this hypothetical reaction: A+B —C, by using the information in the adjacent table, by what factor

does the rate increase if the concentration of | Experiment [A] [B] Rate (M/s)
each A and B is doubled? 1 0.1 0.1 1x10°
A.?2 B.8 2 0.2 0.1 4x10°
C.4 D.9 3 0.2 0.4 4x10°

28. Spreading the same mole of which of the following salts to icy roads more influential to melt ice?
A. NaNO3 B. CaCl; C. KCI D. NHsNO3

29. The [OH7] of pure water at specified temperature is equal to 2.3x107M, then the value of ionization
constant of water at the same temperature is equal to:

A.1.0x10% B. 3.0x10°% C.5.3x10% D. 2.3x10”

30. Which of the following is correct?
A. as the kinetic energy of the particles is greater in a sample, its temperature is higher.
B. an enthalpy of formation is used to compare heat absorption capacities for different material.

C. the entropy of a pure crystalline solid is zero at all temperature. D. All of them
31. The Teflon is a sample of addition polymer, its monomer is:-
A. C;F> B. CFCs C. CoFs D. MTBE

32. How many grams of Ba(OH), must be dissolved in 200mL of water to make a solution with pH 13?

(molar mass=171g/mol) A.3.42 B.1.71 C.171 D. 34.2

33. The solubility of PbCl; in its saturated solution at specified temperature is equal to 1.6x102mol/L, then
the value of Ksp is:-

A. 2.5x10* B. 5.1x10* C. 1.6x107 D. 4.1x10°®

34. This reaction: Ba(OH)2(aq)+H2S04(aq) —*
A. formation of a gas

,goes to completion because:
B. formation of a slightly ionized product

C. formation of precipitate D. Both (B and C)

35. The value of specific rate constant of reaction increases by:-

A. using catalyst B. increasing reactant concentration

C. increasing temperature D. both (A and C) are correct

36. Adding a small amount of KCN to HCN solution leads to:-

A. decreasing both ionization of acid and [H307] B. decreasing ionization of acid and increasing [H307]

C. increasing both ionization of acid and [H30"] D. increasing ionization of acid and decreasing [H307]

37. Butane and 2-methyl propane are similar in all of the following EXCEPT:-

A. molecular formula B. general formula C. molar mass D. boiling point

38. The anion of methanoic acid in its aqueous solution:-
A. is amphoteric B. has little tendency to attract a proton

C. is Bronsted-Lowry base D. is Arrhenius base

39. This reaction: (ethanoic acid + methanol — methyl ethanoate + water), is called:-

A. condensation B. addition C. substitution D. elimination

40. Which of the following is a general formula for secondary amine?

A. (R2N-HY) B. (R-NH3) C. (R-NH-RY) D. None of them

41. In the following reaction: H,0(g)+CO(g) «—* Ha2(g)+COa(g) , over time and before equilibrium attained:-
A. the rate of both forward and reverse reaction are increased
B. the rate of its forward and its reverse reaction are equal
C. the rate of forward reaction is increased and the rate of reverse reaction is decreased
D. the rate of forward reaction is decreased and the rate of reverse reaction is increased

42. The value of pH for carbonated beverages:-

B. less than 7

A.isequalto7 C. greater than 7 D. cannot be determined

43. Which of the following organic compounds that are often responsible for odors and flavors?

A. aldehyde and ketone B. carboxylic acid and ester C. amines D. All of them
44, A molecule forms ion by the action of solvent:-
A. KF B. F, C. HF D. CH3OH

45. The product of complete combustion of one mole of simplest alkyne is:-

A. 2CO;+H20 B. CO,+2H;0 C. 2C0O,+2H,0 D. 4CO2+5H,0

46. Which of the following hydrocarbons is at liquid state?

A. methane B. propane C. 2-methylbutane D. none of them

47. In this reaction: Mg(s)+H,S04(aq) —»
A. Mg** B. SO4*

, Which of the following is spectator ion?
C. H;0O* D. both (A and B)

48. An equilibrium mixture at 25°C is found to consist of 6.4x10°M PCls, 2.5x102M Cl, and 4.0x10*M PCls ,
then equilibrium constant for this reaction: PCls(g) «—* PCls(g) + Clz(g), is equal to:
A. 25 B.0.04 C.04 D. 2.5

49. Which of the following reaction is always spontaneous?
A. CoHa(g)+ Ha(g) —» CaHe(g)+ energy B. NH4Cl(s) —» NHs(g)+ HCI(g)
C. 1/2Nz(g)+ Oa2(g) +33.2kJ — NO2(g) D. none of them

AH>0

50. In which of the following reactions the value of equilibrium constant(K) is equal to product concentration?
A. C(s)+ Oz(g) «— CO2(g) B. CaCOs(s) «—= CaO(s) +COz(g)
C. 2Hz(g) + O2(g)«=—= 2H.0 (g) D. N2(g)+3H2(g) «—= 2NHs(g)
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Answer the following questions: ( two marks for each correct choice)

1. One of the following is not Bronsted-Lowry acid:-

A. BF3 B. HCN C. H2SO4 D. NHs*

2. The required volume of 0.4M NaOH to neutralize 200mL of 0.2M H,SO4 solution :-
A. is equal to the acid solution volume B. is equal to half the acid solution volume

C. is equal to double the acid solution volume D. cannot be determined

3. The [OH] of pure water at specified temperature is equal to 2.3x107M, then the value of ionization
constant of water at the same temperature is equal to:

A.1.0x10% B. 3.0x10* C.5.3x10% D. 2.3x10”/

4. The value of specific rate constant of reaction increases by:-
A. using catalyst B. increasing reactant concentration

C. increasing temperature D. both (A and C) are correct

5. In the following equilibrium hypothetical gaseous reaction: A+3B «— 2C +energy, the value of
equilibrium constant(K) at 300°C is 0.5 , the value of (K) at 200°C for this reaction: 2C+ energy «—= A+3B
,is:- A. less than 2 D. cannot be determined

B. greater than 2 C.equal 2

6. In a reaction, AG®= - 4.7 kl/mol and AH%= -57.2 kJ/mol, then the value of AS® at room temperature is
equal to:-
A. - 0.176J/(mol.K) B. - 0.176kJ/(mol.K)

C. +0.176kJ/(mol.K) D. - 2.1kJ/(mol.K)

7. When combined an aqueous solution of magnesium chloride and potassium phosphate, which of the

following is precipitate? A. MgPO4 B. Mg3(POa4): C. Mg3POq4 D. KCl

8. The rate of this reaction: Zn(s) + 2HCl(aq)—>ZnClx(aq)+ Ha(g), is increased by:-
A. increasing pressure B. increasing HCl concentration

C. increasing surface area of Zn D. both (B and C)

9. In which of the following an aqueous solution acids the [acid]>[H30*]?

A. HNO3 B. CH3;COOH C. H2504 D. All of them

10. Which of the following is correct?
A. as the kinetic energy of the particles is greater in a sample, its temperature is higher.
B. an enthalpy of formation is used to compare heat absorption capacities for different material.

C. the entropy of a pure crystalline solid is zero at all temperature. D. All of them

11. Butane and 2-methyl propane are similar in all of the following EXCEPT:-

A. molecular formula B. general formula C. molar mass D. boiling point

12. Spreading the same mole of which of the following salts to icy roads more influential to melt ice?
A. NaNO3 B. CaCl; C. KCl D. NH4NO3
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13. In this hypothetical reaction: A+B —»C, by using the information in the adjacent table, by what factor

does the rate increase if the concentration of | Experiment [A] [B] Rate (M/s)

each A and B is doubled? 1 0.1 0.1 1x10°®

A.2 B.8 2 0.2 0.1 4x10°®

C.4 D.9 3 0.2 0.4 4x10°®
14. The value of pH for carbonated beverages:-

A.isequalto7 B. less than 7 C. greater than 7 D. cannot be determined
15. The correct name for this compound: CHs according to IUPAC system is:

(CH,=C-CH=CH-CH)
A. 4-methyl-2,4-butadiene B. 4-methyl-2,4-pentadiene

C. 2-methyl-1,3-pentadiene D. 2-methyl-1,3-pentene

16. Two moles of a nonelectrolyte solute are dissolved in 1kg of an unknown solvent, the solution freezes
at 7.8°C below its normal freezing point, which of the following is the unknown solvent? (use the

information in thy adjacent table) Solvent Phenol Ether Acetic acid | Camphor
A. acetic acid B. phenol
C. ether D. camphor K,("C/m) | -7.40 -1.79 -3.9 -39.7

17. The compound Freon-11 is called:-
A. trichlorofluoromethane B. dichlorodifluoromethane

C. chlorotrifluoromethane D. 3-chloro-1-fluoromethane

18. This reaction: 2NO+2H; —» N»+2H,0 , is occur in two steps, the reaction for step one is:
2NO+ H— N2+ H,02, which of the following is the reaction of step two?
A. NO+ H,0, —»NOs+ H» B. H+ H,0, —» 2H,0
C. NO+ H,0 —*Hx+ NO2 D. None of them

19. Which of the following organic compounds that are often responsible for odors and flavors?

A. aldehyde and ketone B. carboxylic acid and ester C. amines D. All of them

20. Which of the following reaction is always spontaneous?
A. CoHa(g)+ Ha(g) —> CaHe(g)+ energy B. NH4Cl(s) — NHs(g)+ HCI(g) AH>0
C. 1/2N3(g)+ O2(g) +33.2kJ] — NO2(g) D. none of them

21. When 0.3 moles of potassium nitrate (KNO3) dissolves in water, which of the following is correct?
B. [H30*]=[OHT]
D. all of them are correct

A. the entropy of the system increases
C. 0.6 moles of ions is formed

22. Which of the following solutions with 0.1M concentration contains the lowest concentration of

hydroxide ions? A. HCl B. KOH C. NHs D. HF
23. Anion that doesn’t hydrolyze:-
A. NOy B. CH3COO" C. ClOs D. NHs*




24. In the following reaction: H,0(g)+CO(g) «—> Ha(g)+CO2(g) , over time and before equilibrium attained:-
A. the rate of both forward and reverse reaction are increased
B. the rate of its forward and its reverse reaction are equal
C. the rate of forward reaction is increased and the rate of reverse reaction is decreased
D. the rate of forward reaction is decreased and the rate of reverse reaction is increased

25. Which of the following organic compounds pairs is not a structural isomer to each other?
A. pentane and 2,2-di methyl propane B. hexene and cyclohexane

C. pentane and cyclopentane D. pentane and 2-methyl butane

26. In this reaction: 2Cgraphite) + 202(g) —* 2C0,(g)+787kJ ,which of the following is correct?
A. AHC¢ of graphite = -393.5 kJ/mol B. AH® = AH% of CO;
C. AH® = AHC of graphite D. All of them are correct

27. Is a chemical compound that is useful for all types of general cleaning and that ionized:-
A. NHs B. NaHCOs C. NaOH D. both (A and C)

28. If the use of catalyst in a chemical reaction leads to decrease forward activation energy by amount
10kJ/mol, which of the following is decreased with the same amount?
A. enthalpy change B. reverse activation energy

C. energy level of reactant D. both (A and C)

29. A molecule forms ion by the action of solvent:-

A. KF B.F C. HF D. CHsOH

30. In this reaction: Mg(s)+H2S04(aq) —*
A. Mg?* B. SO4*

, Which of the following is spectator ion?
C. H30* D. both (A and B)

31. If 3.5kJ of energy are added to a 28.1 g sample of iron at 20°C, what is the final temperature of the iron
in kelvins? (if the specific heat of iron=0.449J/(g.K)
A.570 B. 470

C. 277 D. 550

32. This reaction: (ethanoic acid + methanol —* methyl ethanoate + water), is called:-

A. condensation B. addition C. substitution D. elimination

33. The solubility of PbCl; in its saturated solution at specified temperature is equal to 1.6x102mol/L, then
the value of K, is:-

A. 2.5x10* B. 5.1x10* C. 1.6x10° D. 4.1x10°
34. The simplest ester is:-
A. HCOOH B. HCOOCHs3 C. CH3COOH D. CH3COOCHs3

35. An equilibrium mixture at 25°C is found to consist of 6.4x10M PCls, 2.5x102M Cl, and 4.0x103M PCls ,
then equilibrium constant for this reaction: PCls(g) «—= PCls(g) + Clz(g), is equal to:
A. 25 B. 0.04 C.0.4 D. 2.5

36. In the 0.5M H,S0s solution:-
A. pH=0.3 B. pH=0

(suppose it ionized completely)

C. pOH=14 D. both (B and C)

37. In which of the following reactions the value of equilibrium constant(K) is equal to product concentration?
A. C(s)+ O2(g) «—= CO2(g) B. CaCOs(s) «—= CaO(s) +CO2(g)
C. 2H2(g) + O2(g)+«—= 2H,0 (g) D. Na(g)+3H2(g) «—= 2NHs(g)

38. How many grams of Ba(OH), must be dissolved in 200mL of water to make a solution with pH 13?

(molar mass=171g/mol) A.3.42 B.1.71 C.171 D. 34.2

39. Which of the following hydrocarbons is at liquid state?

A. methane B. propane C. 2-methylbutane D. none of them

40. This reaction: Ba(OH)(aq)+H2504(aq) —*
A. formation of a gas

,goes to completion because:
B. formation of a slightly ionized product

C. formation of precipitate D. Both (B and C)

41. Which of the following statements is not suitable for this reaction:
HF(aq)+ HPO,* (aq) —» F" (aq)+H,P0O4 (aq)?
A.HF istheacid  B. HPO4Z is the base

C. F is the conjugate base D. HoPOy4 is the conjugate base

42. Adding a small amount of KCN to HCN solution leads to:-
A. decreasing both ionization of acid and [H307] B. decreasing ionization of acid and increasing [H307]

C. increasing both ionization of acid and [H30"] D. increasing ionization of acid and decreasing [H307]

43. Which of the following is a general formula for secondary amine?

A. (R2N-H") B. (R-NHy) C. (R-NH-RY) D. None of them

44. The Teflon is a sample of addition polymer, its monomer is:-

A. CF2 B. CFCs C. CoF4 D. MTBE

45. The product of complete combustion of one mole of simplest alkyne is:-

A. 2CO;+H20 B. CO,+2H;0 C. 2C0O,+2H,0 D. 4CO2+5H,0

46. In the reaction ammonium ions with water molecule which of the following is not produced?

A. NHs B. OH" C. H3O* D. None of them

47. Which of the following may be saturated hydrocarbon?

A. C3He B. CsHsg C. CsHsg D. none of them
48. In the adjacent energy diagram if the energy of a

reactant is 20kJ/mol ,then the energy of product equal to:- 40

A. - 60kJ/mol B -

B. - 40 ki/mol g

C. 80 kJ/mol &

D. - 120 kJ/mol & = B

49. The boiling-point elevation is colligative property it depends on the:-
A. nature of solute B. concentration of solvent particles

C. nature of solvent D. concentration of solute particles

50. The anion of methanoic acid in its aqueous solution:-
A. is amphoteric B. has little tendency to attract a proton

C. is Bronsted-Lowry base D. is Arrhenius base
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Answer the following questions: ( two marks for each correct choice)

1. The required volume of 0.4M NaOH to neutralize 200mL of 0.2M H,S04 solution :-
B. is equal to half the acid solution volume
D. cannot be determined

A. is equal to the acid solution volume
C. is equal to double the acid solution volume

2. Two moles of a nonelectrolyte solute are dissolved in 1kg of an unknown solvent, the solution freezes at
7.8°C below its normal freezing point, which of the following is the unknown solvent? (use the information

in the adjacent table) Solvent | Phenol Ether | Acetic acid | Camphor
A. acetic acid B. phenol
C. ether D. Camphor K, (°C/m) -7.40 -1.79 -3.9 -39.7

3. An equilibrium mixture at 25°C is found to consist of 6.4x103M PCls, 2.5x102M Cl, and 4.0x103M PCls ,
then equilibrium constant for this reaction: PCls(g) «—= PCls(g) + Clz(g), is equal to:
A. 25 B.0.04 C.04 D.2.5

4. Which of the following hydrocarbons is at liquid state?

C. 2-methylbutane D. none of them

A. methane B. propane

5. Which of the following organic compounds that are often responsible for odors and flavors?

A. aldehyde and ketone B. carboxylic acid and ester C. amines D. All of them
6. The boiling-point elevation is colligative property it depends on the:-

A. nature of solute B. concentration of solvent particles

C. nature of solvent D. concentration of solute particles
7. One of the following is not Bronsted-Lowry acid:-

A. BF3 B. HCN C. H2SO4 D. NH4*

8. This reaction: Ba(OH),(aq)+H2504(aq) —* ,goes to completion because:

A. formation of a gas B. formation of a slightly ionized product

C. formation of precipitate D. Both (B and C)

9. This reaction: 2NO+2H; —» N,+2H,0 , is occur in two steps, the reaction for step one is:
2NO+ Ha—*» N2+ H202, which of the following is the reaction of step two?
A. NO+ H,0; —»NOs+ H» B. H,+ H,0, —» 2H,0
C. NO+ H,0 —»Ha+ NO> D. None of them
10. In which of the following reactions the value of equilibrium constant(K) is equal to product concentration?

A. C(s)+ Oz(g) « = CO2(g) B. CaCOs(s) «—* CaO(s) +CO2(g)
C. 2H>(g) + O(g)«—* 2H20 (g) D. N2(g)+3H2(g) «—* 2NHs(g)

11. Is a chemical compound that is useful for all types of general cleaning and that ionized:-
A. NH3 B. NaHCOs C. NaOH D. both (A and C)
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12. In the following equilibrium hypothetical gaseous reaction: A+3B «—* 2C +energy, the value of
equilibrium constant(K) at 300°C is 0.5 , the value of (K) at 200°C for this reaction: 2C+ energy «—= A+3B

,is:- A. less than 2 B. greater than 2 C. equal 2 D. cannot be determined
13. Anion that doesn’t hydrolyze:-
A.NOy B. CH3COO" C. ClOg D. NHz*
14. How many grams of Ba(OH)> must be dissolved in 200mL of water to make a solution with pH 13?
(molar mass=171g/mol) A.3.42 B.1.71 C.17.1 D. 34.2
15. Butane and 2-methyl propane are similar in all of the following EXCEPT:-
A. molecular formula B. general formula C. molar mass D. boiling point

16. The rate of this reaction: Zn(s) + 2HCI(aq)—*ZnClx(aq)+ H2(g), is increased by:-
B. increasing HCl concentration
D. both (B and C)

A. increasing pressure
C. increasing surface area of Zn

17. Which of the following solutions with 0.1M concentration contains the lowest concentration of

hydroxide ions? A. HCl B. KOH C. NHs D. HF

18. The anion of methanoic acid in its aqueous solution:-
A. is amphoteric B. has little tendency to attract a proton

C. is Bronsted-Lowry base D. is Arrhenius base

19. Which of the following statements is not suitable for this reaction:
HF(aq)+ HPO,* (aq) —* F (aq)+H,PO4(aq)?

A. HF is the acid B. HPO4* is the base D. H,POs is the conjugate base

C. F is the conjugate base

20. Which of the following is correct?
A. as the kinetic energy of the particles is greater in a sample, its temperature is higher.
B. an enthalpy of formation is used to compare heat absorption capacities for different material.

C. the entropy of a pure crystalline solid is zero at all temperature. D. All of them

21. Adding a small amount of KCN to HCN solution leads to:-
A. decreasing both ionization of acid and [H307] B. decreasing ionization of acid and increasing [H307]

C. increasing both ionization of acid and [H30"] D. increasing ionization of acid and decreasing [H307]

22. The compound Freon-11 is called:-

A. trichlorofluoromethane B. dichlorodifluoromethane

C. chlorotrifluoromethane D. 3-chloro-1-fluoromethane

23. In this reaction: 2Cgraphite) + 202(g) —* 2C0,(g)+787kJ ,which of the following is correct?
A. AHCc of graphite = -393.5 kJ/mol B. AH® = AH% of CO;
C. AH® = AHO of graphite D. All of them are correct

24. When combined an aqueous solution of magnesium chloride and potassium phosphate, which of the

following is precipitate? A. MgPOQO4 B. Mg3(POa): C. MgsPOq4 D. KCl

25. The [OH7] of pure water at specified temperature is equal to 2.3x107M, then the value of ionization

constant of water at the same temperature is equal to:

A. 1.0x10* B. 3.0x10" C.5.3x10% D. 2.3x10”7




26. Which of the following is a general formula for secondary amine?

A. (R2N-HY) B. (R-NH;) C. (R-NH-RY) D. None of them

27. Which of the following organic compounds pairs is not a structural isomer to each other?
A. pentane and 2,2-di methyl propane B. hexene and cyclohexane

C. pentane and cyclopentane D. pentane and 2-methyl butane

28. The value of specific rate constant of reaction increases by:-
A. using catalyst B. increasing reactant concentration

C. increasing temperature D. both (A and C) are correct

29. If 3.5kJ of energy are added to a 28.1 g sample of iron at 20°C, what is the final temperature of the iron
in kelvins? (if the specific heat of iron=0.449J/(g.K)
A. 570 B. 470

C. 277 D. 550

30. In the following reaction: H20(g)+CO(g) «—> Ha(g)+CO2(g) , over time and before equilibrium attained:-
A. the rate of both forward and reverse reaction are increased
B. the rate of its forward and its reverse reaction are equal
C. the rate of forward reaction is increased and the rate of reverse reaction is decreased
D. the rate of forward reaction is decreased and the rate of reverse reaction is increased

31. The solubility of PbCl; in its saturated solution at specified temperature is equal to 1.6x102mol/L, then
the value of Ksp is:-

A. 2.5x10* B. 5.1x10* C. 1.6x10° D. 4.1x10°®

32. In this hypothetical reaction: A+B —»C, by using the information in the adjacent table, by what factor

does the rate increase if the concentration of | Experiment [A] [B] Rate (M/s)

each A and B is doubled? 1 0.1 0.1 1x10°®

A.2 B.8 2 0.2 0.1 4x10°

C.4 D.9 3 0.2 0.4 4x10°
33. The value of pH for carbonated beverages:-

A.isequalto 7 B. less than 7

C. greater than 7 D. cannot be determined

34. In a reaction, AG%= - 4.7 kl/mol and AH= -57.2 kJ/mol, then the value of AS® at room temperature is
equal to:-

A.-0.176J/(mol.K) B. - 0.176kJ/(mol.K) C. +0.176kJ/(mol.K) D. - 2.1kJ/(mol.K)

35. In which of the following an aqueous solution acids the [acid]>[H30*]?

A. HNO3 B. CH3;COOH C. H2504 D. All of them

36. Which of the following may be saturated hydrocarbon?

A. C3Hs B. CsHs C. C7Hsg D. none of them

37. A molecule forms ion by the action of solvent:-

A. KF B.F2 C. HF D. CH3OH

38. In the 0.5M H,S04 solution:-
A.pH=0.3 B. pH=0

(suppose it ionized completely)

C. pOH=14 D. both (B and C)

GHs
(CH;=C-CH=CH-CHs)
B. 4-methyl-2,4-pentadiene

39. The correct name for this compound: according to IUPAC system is:

A. 4-methyl-2,4-butadiene

C. 2-methyl-1,3-pentadiene D. 2-methyl-1,3-pentene

40. This reaction: (ethanoic acid + methanol —* methyl ethanoate + water), is called:-

A. condensation B. addition C. substitution D. elimination

41. When 0.3 moles of potassium nitrate (KNO3) dissolves in water, which of the following is correct?
A. the entropy of the system increases B. [H30"]=[OH]

C. 0.6 moles of ions is formed D. all of them are correct

42. Spreading the same mole of which of the following salts to icy roads more influential to melt ice?

A. NaNOs3 B. CaCl; C. KCl D. NH4NO3
43. The simplest ester is:-
A. HCOOH B. HCOOCHs C. CH3COOH D. CH3sCOOCHs3

44. |n this reaction: Mg(s)+H2S0a4(aq) —*
A. Mg?* B. S04

, Which of the following is spectator ion?
C. H30* D. both (A and B)

45. If the use of catalyst in a chemical reaction leads to decrease forward activation energy by amount
10kJ/mol, which of the following is decreased with the same amount?
A. enthalpy change B. reverse activation energy

C. energy level of reactant D. both (A and C)

46. Which of the following reaction is always spontaneous?
A. CoHa(g)+ Ha(g) —» CoHe(g)+ energy B. NH4Cl(s) — NHs(g)+ HCI(g)
C. 1/2N3(g)+ O2(g) +33.2kJ] — NO2(g) D. none of them

AH>0

47. In the reaction ammonium ions with water molecule which of the following is not produced?

A. NH3 B. OH" C. H30" D. None of them
48. In the adjacent energy diagram if the energy of a

reactant is 20kJ/mol ,then the energy of product equal to:- 40

A. - 60kJ/mol B 2

B. - 40 kJ/mol §

C. 80 kJ/mol &

D. - 120 kJ/mol b+ — —

49. The Teflon is a sample of addition polymer, its monomer is:-

A. CF; B. CFCs C. CoFs D. MTBE

50. The product of complete combustion of one mole of simplest alkyne is:-

A. 2C0O2+H20 B. CO2+2H,0 C. 2C0O2+2H20 D. 4CO2+5H:0
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Answer the following questions: ( two marks for each correct choice)

1. Is a chemical compound that is useful for all types of general cleaning and that ionized:-
A. NHs B. NaHCOs C. NaOH D. both (A and C)

2. The value of pH for carbonated beverages:-

A.isequalto7 B. less than 7 C. greater than 7 D. cannot be determined

3. When combined an aqueous solution of magnesium chloride and potassium phosphate, which of the

following is precipitate? A. MgPO. B. Mg3(POa4): C. Mg3POq4 D. KCl

4. This reaction: Ba(OH)2(aq)+H2S04(aq) —>
A. formation of a gas

,goes to completion because:
B. formation of a slightly ionized product

C. formation of precipitate D. Both (B and C)

5. How many grams of Ba(OH), must be dissolved in 200mL of water to make a solution with pH 13?

(molar mass=171g/mol) A.3.42 B.1.71 C.171 D. 34.2

6. Which of the following may be saturated hydrocarbon?

A. C3Hg B. CsHsg C. C7Hg D. none of them

7. Which of the following solutions with 0.1M concentration contains the lowest concentration of hydroxide

ions? A. HCI B. KOH C. NHs D. HF

8. Which of the following reaction is always spontaneous?

A. C;Ha(g)+ Ha(g) —* CoHe(g)+ energy B. NH4Cl(s) —» NHs(g)+ HCl(g)
C. 1/2N2(g)+ Oa2(g) +33.2kJ — NO2(g) D. none of them

AH>0

9. Adding a small amount of KCN to HCN solution leads to:-
A. decreasing both ionization of acid and [H307] B. decreasing ionization of acid and increasing [H3z0"]

C. increasing both ionization of acid and [H30%] D. increasing ionization of acid and decreasing [H307]

10. The Teflon is a sample of addition polymer, its monomer is:-

A. C;F2 B. CFCs C. CoF4 D. MTBE

11. This reaction: 2NO+2H, —» N»+2H,0 , is occur in two steps, the reaction for step one is:
2NO+ Ha—*» N2+ H202, which of the following is the reaction of step two?
A. NO+ H20; —»NOs+ H» B. H+ H,0, —»2H,0
C. NO+ H20 —»Hy+ NO2 D. None of them

12. Anion that doesn’t hydrolyze:-

A. NOy B. CH;COO" C.ClOsy D. NH4*

13. The [OH] of pure water at specified temperature is equal to 2.3x107M, then the value of ionization
constant of water at the same temperature is equal to:

A.1.0x10 B. 3.0x10" C.5.3x10 D. 2.3x10”/

0023 100

14. Which of the following organic compounds pairs is not a structural isomer to each other?
A. pentane and 2,2-di methyl propane B. hexene and cyclohexane

C. pentane and cyclopentane D. pentane and 2-methyl butane

15. Which of the following is a general formula for secondary amine?

A. (R2N-H") B. (R-NH.) C. (R-NH-RY) D. None of them

16. In the reaction ammonium ions with water molecule which of the following is not produced?

A. NHs3 B. OH" C. H30* D. None of them

17. The compound Freon-11 is called:-
A. trichlorofluoromethane B. dichlorodifluoromethane

C. chlorotrifluoromethane D. 3-chloro-1-fluoromethane

18. In this reaction: 2Cgraphite) + 202(g) —* 2CO2(g)+787kJ ,which of the following is correct?
A. AH ¢ of graphite = -393.5 kJ/mol B. AHC = AH% of CO;
C. AHC = AHC of graphite D. All of them are correct

19. The value of specific rate constant of reaction increases by:-
A. using catalyst B. increasing reactant concentration

C. increasing temperature D. both (A and C) are correct

20. One of the following is not Bronsted-Lowry acid:-

A. BF3 B. HCN C. H2SO4 D. NHs*
21. In the adjacent energy diagram if the energy of a

reactant is 20kJ/mol ,then the energy of product equal to:- 40

A. - 60kJ/mol %E; 20

B. - 40 kJ/mol g

C. 80 kJ/mol ?

D. - 120 kJ/mol & — —_—
22. A molecule forms ion by the action of solvent:-

A. KF B. F2 C. HF D. CH3OH

23. The solubility of PbCl; in its saturated solution at specified temperature is equal to 1.6x102mol/L, then
the value of Ksp is:-

A. 2.5x10* B. 5.1x10* C. 1.6x10” D. 4.1x10°®

24. In the following equilibrium hypothetical gaseous reaction: A+3B « > 2C +energy, the value of
equilibrium constant(K) at 300°C is 0.5, the value of (K) at 200°C for this reaction: 2C+ energy «—= A+3B

,is:- A. less than 2 B. greater than 2 C. equal 2 D. cannot be determined

25. Butane and 2-methyl propane are similar in all of the following EXCEPT:-

A. molecular formula B. general formula C. molar mass D. boiling point

26. If 3.5kJ of energy are added to a 28.1 g sample of iron at 20°C, what is the final temperature of the iron
in kelvins? (if the specific heat of iron=0.449J/(g.K)
A.570 B. 470

C. 277 D. 550




27. Which of the following statements is not suitable for this reaction:
HF(ag)+ HPO,* (aq) — F (aq)+H,PO4 (aq)?
A.HF istheacid  B. HPO4* is the base

C. F is the conjugate base D. H,PO4 is the conjugate base

28. In the 0.5M H,S04 solution:-
A.pH=0.3 B. pH=0

(suppose it ionized completely)

C. pOH=14 D. both (B and C)

29. Which of the following is correct?
A. as the kinetic energy of the particles is greater in a sample, its temperature is higher.
B. an enthalpy of formation is used to compare heat absorption capacities for different material.

C. the entropy of a pure crystalline solid is zero at all temperature. D. All of them

30. In the following reaction: H20(g)+CO(g) « > Ha(g)+CO2(g) , over time and before equilibrium attained:-
A. the rate of both forward and reverse reaction are increased
B. the rate of its forward and its reverse reaction are equal
C. the rate of forward reaction is increased and the rate of reverse reaction is decreased
D. the rate of forward reaction is decreased and the rate of reverse reaction is increased

31. The required volume of 0.4M NaOH to neutralize 200mL of 0.2M H,S04 solution :-
A. is equal to the acid solution volume B. is equal to half the acid solution volume

C. is equal to double the acid solution volume D. cannot be determined

32. When 0.3 moles of potassium nitrate (KNOs) dissolves in water, which of the following is correct?
B. [H30*]=[OH]
D. all of them are correct

A. the entropy of the system increases
C. 0.6 moles of ions is formed

33. The correct name for this compound: CHs
(CH,=C-CH=CH-CH)

B. 4-methyl-2,4-pentadiene

according to IUPAC system is:

A. 4-methyl-2,4-butadiene

C. 2-methyl-1,3-pentadiene D. 2-methyl-1,3-pentene

34. Spreading the same mole of which of the following salts to icy roads more influential to melt ice?
A. NaNOs3 B. CaCl; C. KClI D. NH4NO3

35. In this hypothetical reaction: A+B —C, by using the information in the adjacent table, by what factor

does the rate increase if the concentration of Experiment [A] [B] Rate (M/s)
each A and B is doubled? 1 0.1 0.1 1x10°®
A.2 B. 8 2 0.2 0.1 4x10°
C.4 D.9 3 0.2 0.4 4x10°®

36. If the use of catalyst in a chemical reaction leads to decrease forward activation energy by amount
10kJ/mol, which of the following is decreased with the same amount?
A. enthalpy change B. reverse activation energy

C. energy level of reactant D. both (A and C)

37. The boiling-point elevation is colligative property it depends on the:-
A. nature of solute B. concentration of solvent particles

C. nature of solvent D. concentration of solute particles

38. In this reaction: Mg(s)+H,S04(aq) —*
A. Mg?* B. SO4%

, Which of the following is spectator ion?
C. H;0* D. both (A and B)

39. The anion of methanoic acid in its aqueous solution:-
A. is amphoteric B. has little tendency to attract a proton

C. is Bronsted-Lowry base D. is Arrhenius base

40. An equilibrium mixture at 25°C is found to consist of 6.4x10M PCls, 2.5x102M Cl, and 4.0x10>M PCls,
then equilibrium constant for this reaction: PCls(g) «—= PCls(g) + Clz(g), is equal to:
A. 25 B. 0.04 C.04 D.2.5

41. Which of the following hydrocarbons is at liquid state?

A. methane B. propane C. 2-methylbutane D. none of them

42. This reaction: (ethanoic acid + methanol —* methyl ethanoate + water), is called:-

A. condensation B. addition C. substitution D. elimination

43. The product of complete combustion of one mole of simplest alkyne is:-

A. 2CO2+H,0 B. CO2+2H20 C. 2C0O2+2H20 D. 4CO2+5H,0

44. Two moles of a nonelectrolyte solute are dissolved in 1kg of an unknown solvent, the solution freezes
at 7.8°C below its normal freezing point, which of the following is the unknown solvent? (use the

information in the adjacent table) Solvent Phenol Ether Acetic acid | Camphor
A. acetic acid B. phenol
C. ether D. camphor K/(°C/m) | -7.40 -1.79 -3.9 -39.7

45. In which of the following reactions the value of equilibrium constant(K) is equal to product concentration?
A. C(s)+ O2(g) «—= CO2(g) B. CaCOs3(s) «—* CaO(s) +COz(g)
C. 2H>(g) + O2(g)«—= 2H20 (g) D. N2(g)+3H2(g) «—= 2NHs(g)

46. Which of the following organic compounds that are often responsible for odors and flavors?

A. aldehyde and ketone B. carboxylic acid and ester C. amines D. All of them
47. In which of the following an aqueous solution acids the [acid]>[H30*]?

A. HNO3 B. CHsCOOH C. H2S04 D. All of them
48. The simplest ester is:-

A. HCOOH B. HCOOCH3 C. CH3COOH D. CH3COOCH:3

49. In a reaction, AG®= - 4.7 kJ/mol and AH®= -57.2 kJ/mol, then the value of AS® at room temperature is
equal to:-
A.-0.176J/(mol.K) B. - 0.176kJ/(mol.K)

C. +0.176kJ/(mol.K) D. - 2.1kJ/(mol.K)

50. The rate of this reaction: Zn(s) + 2HCl(ag)—*ZnCl2(aq)+ Ha(g), is increased by:-
B. increasing HCl concentration
D. both (B and C)

A. increasing pressure
C. increasing surface area of Zn
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Answer the following questions: ( two marks for each correct choice)

1. This reaction: 2NO+2H, —* N2+2H,0 , is occur in two steps, the reaction for step one is:
2NO+ H—* N2+ H,0,, which of the following is the reaction of step two?
A. NO+ H,02 —»NOs+ H; B. Hy+ H,0, —» 2H,0
C. NO+ H,0 —»Hz+ NO2 D. None of them

2. If the use of catalyst in a chemical reaction leads to decrease forward activation energy by amount
10kJ/mol, which of the following is decreased with the same amount?
A. enthalpy change B. reverse activation energy

C. energy level of reactant D. both (A and C)

3. One of the following is not Bronsted-Lowry acid:-

A. BF3 B. HCN C. H2S04 D. NH4"

4. The boiling-point elevation is colligative property it depends on the:-
A. nature of solute B. concentration of solvent particles

C. nature of solvent D. concentration of solute particles

5. In this reaction: Mg(s)+H,SO4(aq) —»
A. Mg?* B. SO,

, Which of the following is spectator ion?
C. H;0* D. both (A and B)

6. The [OH] of pure water at specified temperature is equal to 2.3x10”7M, then the value of ionization
constant of water at the same temperature is equal to:

A.1.0x10 B. 3.0x10™* C.5.3x10* D. 2.3x10”7

7. Which of the following solutions with 0.1M concentration contains the lowest concentration of hydroxide

ions? A. HCI B. KOH C. NHs D. HF

8. When combined an aqueous solution of magnesium chloride and potassium phosphate, which of the

following is precipitate? A. MgPO4 B. Mg3(POa4)2 C. Mg3PQOq4 D. KCl
9. The Teflon is a sample of addition polymer, its monomer is:-
A. C;F; B. CFCs C. CoF4 D. MTBE

10. Which of the following may be saturated hydrocarbon?

A. C3Hs B. CsHs C. C/Hs D. none of them
11. Anion that doesn’t hydrolyze:-
A. NOy B. CH3COO" C. ClOs D. NH4*

12. The rate of this reaction: Zn(s) + 2HCl(aq)—*ZnClx(aq)+ Ha(g), is increased by:-
B. increasing HCI concentration
D. both (B and C)

A. increasing pressure
C. increasing surface area of Zn

13. The product of complete combustion of one mole of simplest alkyne is:-

A. 2CO,+H,0 B. CO,+2H,0 C. 2C02+2H,0 D. 4C0O,+5H,0

0024 100

14. How many grams of Ba(OH), must be dissolved in 200mL of water to make a solution with pH 13?

(molar mass=171g/mol) A.3.42 B.1.71 C.171 D. 34.2

15. Which of the following reaction is always spontaneous?
A. CoHa(g)+ Ha(g) —» CaoHe(g)+ energy B. NH4Cl(s) — NHs(g)+ HCl(g)
C. 1/2Nz(g)+ O2(g) +33.2kJ] — NO2(g) D. none of them

AH>0

16. In a reaction, AG%= - 4.7 ki/mol and AH®= -57.2 kJ/mol, then the value of AS® at room temperature is

equal to:-

A.-0.176J/(mol.K) B. - 0.176kJ/(mol.K) C. +0.176kJ/(mol.K) D. - 2.1kJ/(mol.K)

17. Which of the following organic compounds that are often responsible for odors and flavors?

A. aldehyde and ketone B. carboxylic acid and ester C. amines D. All of them

18. Two moles of a nonelectrolyte solute are dissolved in 1kg of an unknown solvent, the solution freezes
at 7.8°C below its normal freezing point, which of the following is the unknown solvent? (use the

information in the adjacent table) Solvent Phenol Ether Acetic acid | Camphor
A. acetic acid B. phenol
6 7.4 -1.7 -3. -39.7
C. ether D. camphor K (C/m) 0 § 3.9 39

19. The solubility of PbCl; in its saturated solution at specified temperature is equal to 1.6x10?mol/L, then
the value of Ksp is:-

A. 2.5x10* B.5.1x10* C.1.6x10° D. 4.1x10°
20. The simplest ester is:-
A. HCOOH B. HCOOCHs C. CH3COOH D. CH3sCOOCHs3

21. When 0.3 moles of potassium nitrate (KNO3) dissolves in water, which of the following is correct?
B. [H30*]=[OHT]
D. all of them are correct

A. the entropy of the system increases
C. 0.6 moles of ions is formed

22. The required volume of 0.4M NaOH to neutralize 200mL of 0.2M H,S04 solution :-
A. is equal to the acid solution volume B. is equal to half the acid solution volume

C. is equal to double the acid solution volume D. cannot be determined

23. The anion of methanoic acid in its aqueous solution:-
A. is amphoteric B. has little tendency to attract a proton

C. is Bronsted-Lowry base D. is Arrhenius base

24. |n the reaction ammonium ions with water molecule which of the following is not produced?

A. NH3 B. OH" C. H30" D. None of them
25. Spreading the same mole of which of the following salts to icy roads more influential to melt ice?
A. NaNOs3 B. CaCl; C. KCI D. NH4NO3
26. In which of the following an aqueous solution acids the [acid]>[H30*]?
A. HNO3 B. CHsCOOH C. H2S04 D. All of them
27. A molecule forms ion by the action of solvent:-
A. KF B.F; C. HF D. CHsOH




28. Which of the following organic compounds pairs is not a structural isomer to each other?
A. pentane and 2,2-di methyl propane B. hexene and cyclohexane

C. pentane and cyclopentane D. pentane and 2-methyl butane

29. Is a chemical compound that is useful for all types of general cleaning and that ionized:-
A. NHs B. NaHCOs C. NaOH D. both (A and C)

30. An equilibrium mixture at 25°C is found to consist of 6.4x103M PCls, 2.5x102M Cl, and 4.0x10*M PCls ,
then equilibrium constant for this reaction: PCls(g) «—= PCls(g) + Clz(g), is equal to:
A. 25 B.0.04 C.04 D.2.5

31. The value of pH for carbonated beverages:-

B. less than 7 D. cannot be determined

A.isequalto 7 C. greater than 7

32. Which of the following is correct?
A. as the kinetic energy of the particles is greater in a sample, its temperature is higher.
B. an enthalpy of formation is used to compare heat absorption capacities for different material.

C. the entropy of a pure crystalline solid is zero at all temperature. D. All of them

33. Which of the following is a general formula for secondary amine?

A. (R2N-HY) B. (R-NH>) C. (R-NH-R") D. None of them

34. Adding a small amount of KCN to HCN solution leads to:-
A. decreasing both ionization of acid and [H307] B. decreasing ionization of acid and increasing [H307]

C. increasing both ionization of acid and [H30%] D. increasing ionization of acid and decreasing [H307]

CHa
(CH,=C-CH=CH-CHs)
B. 4-methyl-2,4-pentadiene
D. 2-methyl-1,3-pentene

35. The correct name for this compound: according to IUPAC system is:

A. 4-methyl-2,4-butadiene
C. 2-methyl-1,3-pentadiene

36. If 3.5kJ of energy are added to a 28.1 g sample of iron at 20°C, what is the final temperature of the iron
in kelvins? (if the specific heat of iron=0.449J/(g.K)

A.570 B. 470 D. 550

C. 277

37. Which of the following hydrocarbons is at liquid state?

C. 2-methylbutane D. none of them

A. methane B. propane

38. In this reaction: 2Cgraphite) + 202(g) —* 2C02(g)+787kJ ,which of the following is correct?
A. AHC¢ of graphite = -393.5 kJ/mol B. AH® = AH% of CO;
C. AH? = AHC of graphite D. All of them are correct

39. In which of the following reactions the value of equilibrium constant(K) is equal to product concentration?
A. C(s)+ O2(g) «—= COz(g) B. CaCOs(s) «—* CaO(s) +COz(g)
C. 2Ha(g) + O2(g)«—> 2H20 (g) D. N2(g)+3H2(g) «—> 2NHs(g)

40. The compound Freon-11 is called:-
A. trichlorofluoromethane B. dichlorodifluoromethane

C. chlorotrifluoromethane D. 3-chloro-1-fluoromethane

41. This reaction: (ethanoic acid + methanol —» methyl ethanoate + water), is called:-

A. condensation B. addition C. substitution D. elimination

42. In the adjacent energy diagram if the energy of a
reactant is 20kJ/mol ,then the energy of product equal to:-

A. - 60kJ/mol 5

B. - 40 kJ/mol S

C. 80 kJ/mol &

D. - 120 kJ/mol C — e

43. In the following equilibrium hypothetical gaseous reaction: A+3B «+—= 2C +energy, the value of
equilibrium constant(K) at 300°C is 0.5 , the value of (K) at 200°C for this reaction: 2C+ energy «—= A+3B
A. less than 2 C.equal 2 D. cannot be determined

,is:- B. greater than 2

,goes to completion because:

B. formation of a slightly ionized product
D. Both (B and C)

44. This reaction: Ba(OH)(aq)+H2504(aq) —*
A. formation of a gas
C. formation of precipitate

45. Butane and 2-methyl propane are similar in all of the following EXCEPT:-

A. molecular formula B. general formula C. molar mass D. boiling point

46. In the following reaction: H,0(g)+CO(g) «—* Ha(g)+COa(g) , over time and before equilibrium attained:-
A. the rate of both forward and reverse reaction are increased
B. the rate of its forward and its reverse reaction are equal
C. the rate of forward reaction is increased and the rate of reverse reaction is decreased
D. the rate of forward reaction is decreased and the rate of reverse reaction is increased

47. The value of specific rate constant of reaction increases by:-
B. increasing reactant concentration
D. both (A and C) are correct

A. using catalyst
C. increasing temperature

48. In the 0.5M H,SO4 solution:-  (suppose it ionized completely)

A.pH=0.3 B. pH=0 C. pOH=14 D. both (B and C)

49. In this hypothetical reaction: A+B —»C, by using the information in the adjacent table, by what factor
does the rate increase if the concentration of Experiment [A] [B] Rate (M/s)
each A and B is doubled? 1 0.1 0.1 1x10®
A.2 B.8 2 0.2 0.1 4x10°
C.4 D.9 3 0.2 0.4 4x10°

50. Which of the following statements is not suitable for this reaction:
HF(aq)+ HPO,* (aq) —* F (aq)+H,PO,(aq)?

A. HF is the acid B. HPO4% is the base D. H,PO4 is the conjugate base

C. F is the conjugate base




fingerprint

Y

Time:3.30 hours ‘

KURDISTAN REGION GOVERNMENT - IRAQ IN THE NAME OF ALLAH Subject: Chemistry

MINISTRY OF EDUCATION ;
HIGH COMMITTEE OF THE GENERAL EXAMINATIONS @
— 2MAttempt

General Examinations for Preparatory Stage
Study year (2025-2026) (Grade twelve scientific)

SAL.000Q2¢C

Answer the following questions: ( two marks for each correct choice)

1. Two moles of a nonelectrolyte solute are dissolved in 1kg of an unknown solvent, the solution freezes at
7.8°C below its normal freezing point, which of the following is the unknown solvent? (use the information

inthe adjacent table) Solvent Phenol Ether Acetic acid | Camphor
A. acetic acid B. phenol
C. ether D. Camphor Ky( C/m) -7.40 -1.79 -39 -39.7

2. This reaction: 2NO+2H, —» N>+2H,0 , is occur in two steps, the reaction for step one is:
2NO+ H— N2+ H,0,, which of the following is the reaction of step two?
A. NO+ H20; —»NOs3+ H2 B. H2+ H20, —*»2H20
C. NO+ H,0 —*Hz+ NO; D. None of them

3. Is a chemical compound that is useful for all types of general cleaning and that ionized:-
A. NH3 B. NaHCOs C. NaOH D. both (A and C)

4. The product of complete combustion of one mole of simplest alkyne is:-

A. 2CO2+H20 B. CO2+2H,0 C. 2C0O,+2H20 D. 4CO,+5H,0

5. Which of the following solutions with 0.1M concentration contains the lowest concentration of hydroxide

ions? A. HCI B. KOH C. NHs D. HF

6. In this hypothetical reaction: A+B —»C, by using the information in the adjacent table, by what factor

does the rate increase if the concentration of Experiment [A] [B] Rate (M/s)
each A and B is doubled? 1 0.1 0.1 1x10°®
A.?2 B.8 2 0.2 0.1 4x10°
C.4 D.9 3 0.2 0.4 4x10°

7. When 0.3 moles of potassium nitrate (KNO3) dissolves in water, which of the following is correct?
B. [H30*]=[OH]
D. all of them are correct

A. the entropy of the system increases
C. 0.6 moles of ions is formed

8. The rate of this reaction: Zn(s) + 2HCI(ag)—*ZnCl>(aq)+ Ha(g), is increased by:-
B. increasing HCl concentration
D. both (B and C)

A. increasing pressure
C. increasing surface area of Zn

9. In the following reaction: H,0(g)+CO(g) «+ * Ha(g)+COa(g) , over time and before equilibrium attained:-
A. the rate of both forward and reverse reaction are increased
B. the rate of its forward and its reverse reaction are equal
C. the rate of forward reaction is increased and the rate of reverse reaction is decreased
D. the rate of forward reaction is decreased and the rate of reverse reaction is increased

10. Which of the following may be saturated hydrocarbon?

A. C3Hg B. CsHsg C. C7Hg D. none of them

0025 100

11. An equilibrium mixture at 25°C is found to consist of 6.4x103M PCls, 2.5x10°*M Cl, and 4.0x10*M PCls ,
then equilibrium constant for this reaction: PCls(g) «—= PClsz(g) + Cl2(g), is equal to:

A. 25 B. 0.04 C.04 D.2.5
12. The boiling-point elevation is colligative property it depends on the:-

A. nature of solute B. concentration of solvent particles

C. nature of solvent D. concentration of solute particles
13. Butane and 2-methyl propane are similar in all of the following EXCEPT:-

A. molecular formula B. general formula C. molar mass D. boiling point
14. In which of the following an aqueous solution acids the [acid]>[H30*]?

A. HNO3 B. CH3COOH C. H2S04 D. All of them

15. In which of the following reactions the value of equilibrium constant(K) is equal to product concentration?
A. C(s)+ Oz(g) «—= CO2(g) B. CaCOs(s) +—= CaO(s) +CO2(g)
C. 2H2(g) + Oz(g)q—’ 2H>0 (g) D. Nz(g)+3H2(g) " 2NH3(g)

16. The solubility of PbCl; in its saturated solution at specified temperature is equal to 1.6x102mol/L, then
the value of Ky, is:-
A. 2.5x10* D. 4.1x10°®

B. 5.1x10* C. 1.6x10°

17. The required volume of 0.4M NaOH to neutralize 200mL of 0.2M H,SO4 solution :-
A. is equal to the acid solution volume B. is equal to half the acid solution volume

C. is equal to double the acid solution volume D. cannot be determined

18. If the use of catalyst in a chemical reaction leads to decrease forward activation energy by amount
10kJ/mol, which of the following is decreased with the same amount?

B. reverse activation energy

D. both (A and C)

A. enthalpy change
C. energy level of reactant

19. Which of the following hydrocarbons is at liquid state?

A. methane B. propane C. 2-methylbutane D. none of them

20. Which of the following statements is not suitable for this reaction:
HF(aq)+ HPO,* (aq) —* F (aq)+H,PO4(aq)?
A. HF is the acid B. HPO4% is the base

C. F is the conjugate base D. H,POs is the conjugate base

CHa
(CH,=C-CH=CH-CHs)
B. 4-methyl-2,4-pentadiene

21. The correct name for this compound: according to IUPAC system is:

A. 4-methyl-2,4-butadiene

C. 2-methyl-1,3-pentadiene D. 2-methyl-1,3-pentene

22. Which of the following is correct?
A. as the kinetic energy of the particles is greater in a sample, its temperature is higher.
B. an enthalpy of formation is used to compare heat absorption capacities for different material.

C. the entropy of a pure crystalline solid is zero at all temperature. D. All of them

23. The value of specific rate constant of reaction increases by:-
B. increasing reactant concentration
D. both (A and C) are correct

A. using catalyst
C. increasing temperature




24. The compound Freon-11 is called:-
A. trichlorofluoromethane B. dichlorodifluoromethane

C. chlorotrifluoromethane D. 3-chloro-1-fluoromethane

25. In a reaction, AG®= - 4.7 kJ/mol and AH%= -57.2 kl/mol, then the value of AS® at room temperature is
equal to:-

A. - 0.176J/(mol.K) B. - 0.176kJ/(mol.K) C. +0.176kJ/(mol.K) D. - 2.1kJ/(mol.K)

26. The Teflon is a sample of addition polymer, its monomer is:-

A. C;F; B. CFCs C. CoFs D. MTBE
27. In the adjacent energy diagram if the energy of a
reactant is 20kJ/mol ,then the energy of product equal to:- 40
A. - 60kJ/mol 5
B. - 40 ki/mol ‘g
C. 80 kJ/mol gs
D. - 120 kJ/mol R TReverse

28. How many grams of Ba(OH), must be dissolved in 200mL of water to make a solution with pH 13?

(molar mass=171g/mol) A.3.42 B.1.71 C.171 D. 34.2

29. This reaction: (ethanoic acid + methanol —* methyl ethanoate + water), is called:-

A. condensation B. addition C. substitution D. elimination

30. The anion of methanoic acid in its aqueous solution:-
A. is amphoteric B. has little tendency to attract a proton

C. is Bronsted-Lowry base D. is Arrhenius base

31. Spreading the same mole of which of the following salts to icy roads more influential to melt ice?
A. NaNOs3 B. CaCl; C. KClI D. NH4NO3

32. In the 0.5M H,S0s solution:-
A.pH=0.3 B. pH=0

(suppose it ionized completely)

C. pOH=14 D. both (B and C)

33. Which of the following organic compounds pairs is not a structural isomer to each other?
A. pentane and 2,2-di methyl propane B. hexene and cyclohexane

C. pentane and cyclopentane D. pentane and 2-methyl butane

34. An ion that doesn’t hydrolyze:-

A. NOY B. CH3COO" C. ClOs D. NH4*

35. Which of the following is a general formula for secondary amine?

A. (R2N-HY) B. (R-NH;) C. (R-NH-RY) D. None of them

36. Which of the following reaction is always spontaneous?
A. CoHa(g)+ Ha(g) — CoHe(g)+ energy B. NH4Cl(s) —» NHs(g)+ HCl(g)
C. 1/2N2(g)+ Oa2(g) +33.2kJ — NO2(g) D. none of them

AH>0

37. When combined an aqueous solution of magnesium chloride and potassium phosphate, which of the

following is precipitate? A. MgPO4 B. Mg3(POa4)2 C. Mg3POq4 D. KCl

38. In the reaction ammonium ions with water molecule which of the following is not produced?

A. NHs3 B. OH" C. H30* D. None of them

39. If 3.5kJ of energy are added to a 28.1 g sample of iron at 20°C, what is the final temperature of the iron
in kelvins? (if the specific heat of iron=0.449J/(g.K)
A.570 B. 470

C. 277 D. 550

40. In this reaction: 2Cgraphite) + 202(g) —* 2C0,(g)+787kJ ,which of the following is correct?
A. AHCc of graphite = -393.5 kJ/mol B. AH® = AH% of CO;
C. AH® = AH of graphite D. All of them are correct

41. One of the following is not Bronsted-Lowry acid:-

A. BF3 B. HCN C. H2SOq4 D. NH4*

42. The [OH7] of pure water at specified temperature is equal to 2.3x107M, then the value of ionization
constant of water at the same temperature is equal to:

A. 1.0x10* B. 3.0x10" C.5.3x10% D. 2.3x10”/

43. In the following equilibrium hypothetical gaseous reaction: A+3B « > 2C +energy, the value of
equilibrium constant(K) at 300°C is 0.5, the value of (K) at 200°C for this reaction: 2C+ energy «—* A+3B
,is:- A. less than 2 D. cannot be determined

B. greater than 2 C.equal 2

44, This reaction: Ba(OH)(aq)+H2S04(aq) —*
A. formation of a gas

,goes to completion because:
B. formation of a slightly ionized product

C. formation of precipitate D. Both (B and C)

45. Adding a small amount of KCN to HCN solution leads to:-

A. decreasing both ionization of acid and [H307] B. decreasing ionization of acid and increasing [H307]

C. increasing both ionization of acid and [H30"] D. increasing ionization of acid and decreasing [H307]

46. The simplest ester is:-

A. HCOOH B. HCOOCHs C. CH3COOH D. CH3COOCH;3

47. A molecule forms ion by the action of solvent:-

A. KF B. F2 C. HF D. CH3OH

48. Which of the following organic compounds that are often responsible for odors and flavors?

A. aldehyde and ketone B. carboxylic acid and ester C. amines D. All of them

49. The value of pH for carbonated beverages:-

B. less than 7

A.isequalto7 D. cannot be determined

C. greater than 7

50. In this reaction: Mg(s)+H2S04(aq) —*
A. Mg? B. SO,

, which of the following is spectator ion?
C. H30" D. both (A and B)
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Answer the following questions: ( two marks for each correct choice)

1. Which of the following may be saturated hydrocarbon?

A. C3He B. CsHs C. C/Hs D. none of them

2. Spreading the same mole of which of the following salts to icy roads more influential to melt ice?
A. NaNO3 B. CaCl, C. KCI D. NH4NOs3

3. The simplest ester is:-
A. HCOOH B. HCOOCH:;s C. CH3COOH D. CH3COOCH:s

4. Which of the following is a general formula for secondary amine?

A. (RzN-H*) B. (R-NHy) C. (R-NH-RY) D. None of them

5. The value of specific rate constant of reaction increases by:-
B. increasing reactant concentration
D. both (A and C) are correct

A. using catalyst
C. increasing temperature

6. This reaction: (ethanoic acid + methanol —* methyl ethanoate + water), is called:-

A. condensation B. addition C. substitution D. elimination

7. This reaction: 2NO+2H, —» N»+2H,0 , is occur in two steps, the reaction for step one is:
2NO+ Hy—* N+ H,02, which of the following is the reaction of step two?
A. NO+ H20; —»NOs+ H» B. H+ H,0, —»2H,0
C. NO+ H20 —»H+ NO2 D. None of them

8. If 3.5kJ of energy are added to a 28.1 g sample of iron at 20°C, what is the final temperature of the iron in
kelvins? (if the specific heat of iron=0.449J/(g.K)
A. 570 B. 470

C. 277 D. 550

, which of the following is spectator ion?
C. H;0* D. both (A and B)

9. In this reaction: Mg(s)+H2S04(aq) —*
A. Mg?* B. SO.*

10. In the 0.5M H,SO4 solution:-
A.pH=0.3 B. pH=0

(suppose it ionized completely)

C. pOH=14 D. both (B and C)

11. In the reaction ammonium ions with water molecule which of the following is not produced?
A. NH3 B. OH" C. Hs0" D. None of them
CHs
(CH,=C-CH=CH-CHs)
B. 4-methyl-2,4-pentadiene
D. 2-methyl-1,3-pentene

12. The correct name for this compound: according to IUPAC system is:

A. 4-methyl-2,4-butadiene
C. 2-methyl-1,3-pentadiene
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13. In the adjacent energy diagram if the energy of a
reactant is 20kJ/mol ,then the energy of product equal to:-

A. - 60kJ/mol 5

B. - 40 kJ/mol S

C. 80 kJ/mol &

D. - 120 kJ/mol C — e

14. The required volume of 0.4M NaOH to neutralize 200mL of 0.2M H,SO4 solution :-
B. is equal to half the acid solution volume
D. cannot be determined

A. is equal to the acid solution volume
C. is equal to double the acid solution volume

15. Adding a small amount of KCN to HCN solution leads to:-
A. decreasing both ionization of acid and [H307] B. decreasing ionization of acid and increasing [H307]

C. increasing both ionization of acid and [H30"] D. increasing ionization of acid and decreasing [H307]

16. An equilibrium mixture at 25°C is found to consist of 6.4x10M PCls, 2.5x102M Cl, and 4.0x103M PCls,
then equilibrium constant for this reaction: PCls(g) «—= PCls(g) + Clz(g), is equal to:
A. 25 B.0.04 C.04 D. 2.5

17. In a reaction, AG®= - 4.7 ki/mol and AH%= -57.2 kJ/mol, then the value of AS® at room temperature is
equal to:-

A. - 0.176J/(mol.K) D. - 2.1kJ/(mol.K)

B. - 0.176kJ/(mol.K) C. +0.176kJ/(mol.K)

18. The [OH] of pure water at specified temperature is equal to 2.3x10”M, then the value of ionization
constant of water at the same temperature is equal to:

A.1.0x10% B. 3.0x10%° C.5.3x10% D. 2.3x107

19. Which of the following organic compounds that are often responsible for odors and flavors?

A. aldehyde and ketone B. carboxylic acid and ester C. amines D. All of them

20. In which of the following reactions the value of equilibrium constant(K) is equal to product concentration?
A. C(s)+ O2(g) «—= CO2(g) B. CaCOs(s) «—= CaO(s) +COz(g)
C. 2H»(g) + O2(g)«—= 2H,0 (g) D. N2(g)+3H2(g) «—= 2NH3s(g)

21. The solubility of PbCl; in its saturated solution at specified temperature is equal to 1.6x102mol/L, then
the value of Ksp is:-

A. 2.5x10% B. 5.1x10* C. 1.6x10° D. 4.1x10°®

22. In this hypothetical reaction: A+B —C, by using the information in the adjacent table, by what factor
does the rate increase if the concentration of Experiment [A] [B] Rate (M/s)
each A and B is doubled? 1 0.1 0.1 1x10°®
A.2 B.8 2 0.2 0.1 4x10°
C.4 D.9 3 0.2 0.4 4x10®

23. In the following reaction: H>0(g)+CO(g) +—= Ha(g)+COa(g) , over time and before equilibrium attained:-
A. the rate of both forward and reverse reaction are increased
B. the rate of its forward and its reverse reaction are equal
C. the rate of forward reaction is increased and the rate of reverse reaction is decreased
D. the rate of forward reaction is decreased and the rate of reverse reaction is increased




24. The boiling-point elevation is colligative property it depends on the:-
A. nature of solute B. concentration of solvent particles

C. nature of solvent D. concentration of solute particles

25. A molecule forms ion by the action of solvent:-

A. KF B.F C. HF D. CH3OH

26. When combined an aqueous solution of magnesium chloride and potassium phosphate, which of the

following is precipitate? A. MgPO4 B. Mg3(POa4)2 C. Mg3POq4 D. KCl

27. The compound Freon-11 is called:-
A. trichlorofluoromethane B. dichlorodifluoromethane

C. chlorotrifluoromethane D. 3-chloro-1-fluoromethane

28. The Teflon is a sample of addition polymer, its monomer is:-

A. CoF2 B. CFCs C. CoFa D. MTBE

29. The value of pH for carbonated beverages:-

A.isequalto7 B. less than 7 C. greater than 7 D. cannot be determined

30. Which of the following hydrocarbons is at liquid state?

A. methane B. propane C. 2-methylbutane D. none of them

31. In this reaction: 2Cgraphite) + 202(g) —* 2C02(g)+787kJ ,which of the following is correct?
A. AH ¢ of graphite = -393.5 kJ/mol B. AH® = AH% of CO;
C. AH® = AHO ¢ of graphite D. All of them are correct

32. Which of the following organic compounds pairs is not a structural isomer to each other?
A. pentane and 2,2-di methyl propane B. hexene and cyclohexane

C. pentane and cyclopentane D. pentane and 2-methyl butane

33. How many grams of Ba(OH), must be dissolved in 200mL of water to make a solution with pH 13?

(molar mass=171g/mol) A.3.42 B.1.71 C.171 D. 34.2
34. One of the following is not Bronsted-Lowry acid:-
A. BFs B. HCN C. H2SO4 D. NHs*

35. In the following equilibrium hypothetical gaseous reaction: A+3B «—* 2C +energy, the value of
equilibrium constant(K) at 300°C is 0.5, the value of (K) at 200°C for this reaction: 2C+ energy «— A+3B
C. equal 2 D. cannot be determined

,is:- A. less than 2 B. greater than 2

36. Which of the following is correct?
A. as the kinetic energy of the particles is greater in a sample, its temperature is higher.
B. an enthalpy of formation is used to compare heat absorption capacities for different material.

C. the entropy of a pure crystalline solid is zero at all temperature. D. All of them
37. Butane and 2-methyl propane are similar in all of the following EXCEPT:-
A. molecular formula B. general formula C. molar mass D. boiling point

38. When 0.3 moles of potassium nitrate (KNOs) dissolves in water, which of the following is correct?
B. [H30*]=[OH]
D. all of them are correct

A. the entropy of the system increases
C. 0.6 moles of ions is formed

39. Anion that doesn’t hydrolyze:-

A. NOy B. CH3COO- C.ClOy D. NH4*

40. Two moles of a nonelectrolyte solute are dissolved in 1kg of an unknown solvent, the solution freezes
at 7.8°C below its normal freezing point, which of the following is the unknown solvent? (use the

information in the adjacent table) Solvent Phenol Ether Acetic acid | Camphor
A. acetic acid B. phenol
C. ether D. Camphor K, (°C/m) -7.40 -1.79 -3.9 -39.7

41. The product of complete combustion of one mole of simplest alkyne is:-

A. 2CO;+H20 B. CO,+2H,0 C. 2C0O,+2H,0 D. 4CO2+5H,0

42. Which of the following reaction is always spontaneous?
B. NH4Cl(s) —> NHs(g)+ HCl(g)  AH>0
D. none of them

A. CoHa(g)+ Ha(g) —» CaHe(g)+ energy
C. 1/2N3(g)+ O2(g) +33.2kJ —» NO2(g)

43. This reaction: Ba(OH)(aq)+H2504(aq) —*
A. formation of a gas

,goes to completion because:
B. formation of a slightly ionized product

C. formation of precipitate D. Both (B and C)

44, |f the use of catalyst in a chemical reaction leads to decrease forward activation energy by amount
10kJ/mol, which of the following is decreased with the same amount?

B. reverse activation energy

D. both (A and C)

A. enthalpy change
C. energy level of reactant

45. In which of the following an aqueous solution acids the [acid]>[Hs0*]?

A. HNO3 B. CH3COOH C. H2S04 D. All of them

46. Which of the following statements is not suitable for this reaction:
HF(aq)+ HPO,* (aq) —* F" (aq)+H,PO4 (aq)?

A. HF is the acid B. HPO,* is the base  C. F is the conjugate base D. H,POy is the conjugate base

47. The anion of methanoic acid in its aqueous solution:-
A. is amphoteric B. has little tendency to attract a proton

C. is Bronsted-Lowry base D. is Arrhenius base

48. Is a chemical compound that is useful for all types of general cleaning and that ionized:-
A. NH3 B. NaHCOs C. NaOH D. both (A and C)

49. Which of the following solutions with 0.1M concentration contains the lowest concentration of

hydroxide ions? A. HCl B. KOH C. NHs D. HF

50. The rate of this reaction: Zn(s) + 2HCl(aq)—*ZnCl2(aq)+ Ha2(g), is increased by:-
B. increasing HCl concentration
D. both (B and C)

A. increasing pressure
C. increasing surface area of Zn




