Kurdistan Region Government Iraq  IN THE NAME OF ALLAH  Subject : Mathematics Fingerprint
Ministry of Education ) Time : 3:30 hours

High Committee for the General Examinations b
General Examinations for Preparatory Stage/(Grade 12th scientific) (2025-2026 ) 2" Attempt

SN: 000001

Choose the correct option. ( 2 marks for each question)

1. Write the equation of the function whose x-intercepts are x =2 , x = —2 and x = 3
A) f(x) = (x —3)(x* + 4) B) f(x) = (x +3)(x* +4)
O f(x) =(x=3)(x*—4) D) f(x) = (x = 4)(x - 3)

2. Find the value of k so that the function f(x) = kx3 — 1 passes through the point (—1, 2)
A) -3 B) 3 C) -2 D)2

3. Find the distance between the graph of the point of the intersection of the two functions
f(x) = —x, g(x) =+/x and theline y = 2x — 1
V5 2
A) 1 B) - C) 7 D) /5

4. Which of the following functions is discontinuous at x = 2 and it has a non-removable

2_ =
discontinuity at x = 2 A)f(x) = xe_lf B) f(x) = :iziz

x2-4 4x2%-16

C)f(x)={4—2x X # 2 D)f(x)={4—2x X # 2
-2 x=2 4 x =2

S. Find the domain of the function (fogoh) ), where f(x) = Vx,g(x) =3x and h(x) = x — 2
A) |-, 2] B) [2, +oo[ C) [-2,+o D) R

6. Find the value of a if the slope of the line passing through the points (_?1 , a) , (_?2 , g) is —1
A) 15 B) % C) % D) %

7. At which value of x the graph of the function f(x) = 2 x* —6 x + 1 has a point of inflection ?
A)x =0 B)yx=1 C)x =2 D) None

8. f(x) = x? + x — 2 Which of the following equals f(t — 1)
A) (t—1)2 B) (t—1)(t+2) O)(t—-2)(t+1) D) None of them

9. Find the range of the function f(x) = :

|x+3 |

A)R — {0} B)R — {-3} C)10,+oo] D) R
10. Find the value of 5 where the two functions f(x) = 3x — 2b and g(x) =

x2-bx+5
x—1

atx = —2 A) 2 B) % C)— D) None of them
11. What is the behavior of the function f(x) = 2x* + 5x” + 8 when x tends to —co

A) The function tends to +oo B) The function tends to —oo

C) The function tends to —2 D) The function tends to 0
12. Find the result of limZZ29n2x uy % B) 2 C)6 D) 1

x—0 2x
13. Find the result of il_rfoz \/x%q A) 3 B) 2 C) -1 D) -2
2x +1 -1<x<?2
14. Which of the following is false for the function f(x) ={ 3 x =2
1+ x? 2<x<4
A lmfC) £ f) B R, FEE0 O lm (=5  D)f@)=0
0001 100

are intersected

15.

16.
17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

Ife¥ =—sinx, find y
! ! / 1 I} -1
A)y' = tanx B)y' = — tanx Oy = p— D)y’ = —
Find the result of lim 2> A) — B) +o C) -2 D) 2
x—3~ (x—3)3
Find the result of lim (2 + 2y A3 B) 0 C) 4 D) 2
X—>4+ 00
. 2% x?
Use the squeeze theorem to find iliré f(x) where —r 5 S flx) < ooon
A) 2 B)% C) -2 D)%

' , 2 < -1
Find the value of (a2 + 2) so that the funct ={“x tlooxs
ind the value of (a ) so that the function f(x) 0 4+ 3 > —1

have no pionts of discontinuity.

A)3 B) 1 C)?2 D) -2
Find the third derivative of the function f(x) = xInx
1 2 -2 -1

A) x B) x2 C) x2 D) 2

Find the equation of the tangent line to the graph of the curve x +1=tany at y=mn

A)y=x+mn Byy=—x—-1+nm COy=x+1+m D)yy=x—-m
Find the limit of lim — (Use L'Hopital's rule )

x— 0 In(x+1)
A)3 B)e ) -1 D)1
2
flx) =3x — % which of the following is f' (%)
7 5 3

A) - B) - O) - D) 2

Find the values of a and b ,if f(x) = ax® + bx? — 3 knowing that f'(—-2) = 16 and f"'(1) = —4
A)a=%,b=—2 B)a=§,b=2 C)a=%,b=2 D)a=§,b=—3

Which of the following functions is symmetric with respect the origin ?

A) f(x) = |x| B) f(x) = cos3x O) f(x) = xsin®x D) f(x) =1—+/x+3

If f(x) = =2 and g(x) = 11 then find the result of Lim [f(x)g(x)]
[x+1] x+1 x—>—1

A) -1 B) -2 O3 D) Does not exist
What is value of k when the function f(x) = §x3 — x + k has horizontal tangentat x =k — 1
A)—1land 1 B)0and 1 C)0and 2 D)0 and — 2
Find the derivative of the function f(x) = InV2 + cos?x

sinx —sin2x —sin2x —sin2x
) 24cosZ x ) 2(2+cos? x) ) V2+cos?x ) 2+cos? x
A point moves on the x-axis .The function S(t) = t? — 6t + 5 is the position function

of this point , ¢ is measured in second and S in meters. Find the average velocity of this point
during the first four seconds.

A)—2m/s B)4m/s C)1m/s D) -3 m/s
X2y

Find the vertical and slant asymptotes of the function f(x) = xx_’lc :

A)x=2,y=x+1 Byx=1,y=—x+1

CO)x=-1,y=2x-1 D)x=1, y=—-(x+2)
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31. Find the area of the shaded region where f(x) = x + sinx
2
A2 +1 B) % +1

ml+4 2

T
- D) -

[ f(x)=x+sinx

—_— N W
. h f My
+ t »

)

/2 n

2x-1

32. If the function f(x) = —
A)6 B)— 0 - D) -

has y-intercept at the point (0, %) then find f'(0) ?

33. Use the given graph on the right, to find
F-1 - 2lim, ()

e f(.\')ﬁ\ / 3

the result of

6
5
4
2

A)4 B) -2 3 1 V3435678910l
01 D)3 /

34. Which of the following is true?
A) gcil)?gli—l -1

B)Iff(a) = f(b)thena =b
C) If f 1s a rational function then it has at least one vertical asymptote .
D) If f(x) = g(x) for all x except for x = 0 and limf(x) = L then limg(x) = L

x—0 x—0
35. The figure on the right shows the graph of a function f(x) -
Which of the following is true ? / fix)
{ 2.3 3

— 0 W

A) f7(0) < f"(1)
O f(=1)>f(1)

B) f'(0) < f"(=1)
D) f'(=1)+f'(1) <0

'
q '
{ O OB '
o WP -

36. Find the interval on which the graph of the function is concave f(x) = x + %
A) 10, +oof B) ]—c0,0[ C) 14, +oo] D) |-, 4]

37. Find the decreasing interval of the function f(x) = %x + sinx in the interval ] 0,2m |

obE mpEE opE nfa

38. Find the maximum product of two positive numbers such that the sum of the first and twice the

second is 100

A) 1750 B) 1000 C) 1500 D) 1250
39. Find the equation of the horizontal asymptote of the function f(x) = %
A)y=0 B)y =4 COy=2 D) None
40. The result of foz xe* dx is:
A) e? B)e? -1 C)e*+1 D)%2+2
41. If ff f(x)dx = a+ 2b then find the value of f;[f(x) + 4] dx
A) 6b — 3a B) 6b + 3a C)4b —a D)a+2b+4

L(x2 2 dy s - = L = >
42. Theresultof [ (x*+1)*dx is: A) - B)— O) D)~

43.

44,

45.

A)f(2) < f() <f(0)

The figure on the right shows the graph of the derivative NE
of the function f. which of the following is true ?

—d
.‘\
L -

B) f(1) < f(2) <£(0)
O) f(0) < f(1) <f(2) D) f(2) = f(1) = f(0) 5

Assume that x and y are two differentiable functions of a variable t , if x?> + y? = 13

ﬁndd—y, whered—x=2 and x =3 , y=2
dt dt
A) —2 B) 2 04 D) -3

Find the antiderivative of the function f(x) = 2x(10 — 4x2?)? whose graph passes through
the point (2,10)
—4x2)3 —2x2)3
A) F(x) = 2022 142x ) 428 B) F(x) = 1) 142x ) _ 28
- —4x2)3 = _ 41233
C) F(x) = (101:x ) 4 g D) F(x) = (101:x ) _ g
46. Use the intercepts, symmetry, asymptotes, first and second derivative test to determine the
graph of the function f(x) = xiil
A) 3| B) 3 @ 31° D)

47.

48.

49.

E o 5
’//////T‘\\\\\\\§ ; )

oW

1 .0 1 3 = T 2 3 ?.7.1]123-3-:31 1 .2
; x /

'
w o
(3]

1+sin2x

Find the result of [ (

A) sinx + cosx + ¢
C) sinx — cosx + ¢

———)dx

cosx+sinx
B) —sinx — cosx + ¢
D) In| cosx + sinx|+c

Use the figure on the right to find the mean value T
of the function f over the interval [0, 8] N /
nT B2 NN
1
C)% D)% -21_£123456789=
2 :
The result of [(2x + —)dx is:

A) x? + 2tanx + ¢ B) x? — 2tanx + ¢ C)x? + tan2x + ¢ D) 2x + 2tanx + ¢

50. Find F'(x) if F(x) = [, t Vtdt

AF(x)=8—-x3x BF@=x¥x OF X =—xVx DF({(x)=x3x-8
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Kurdistan Region Government Iraq  IN THE NAME OF ALLAH  Subject : Mathematics Fingerprint
Ministry of Education € Time : 3:30 hours

High Committee for the General Examinations _
General Examinations for Preparatory Stage/(Grade 12th scientific) (2025-2026 ) 2" Attempt

SN: 000002
Choose the correct option. ( 2 marks for each question)
2_
1. Find the equation of the horizontal asymptote of the function f(x) = %
A)y=0 B)y=4 Cy=2 D) None
2. Find the limit of lim ~——- (Use L'Hopital's rule )
x— 0 In(x+1)
A)3 B) e O -1 D)1
3. Which of the following functions is discontinuous at x = 2 and it has a non-removable
. - x2-16 4x-16
discontinuity at x = 2 A)f(x) = Py B) f(x) = prc
x2-4 4x2-16
C) f(x) = {— x# e D) f(x) = {— x# e
-2 x=2 4 x =2
2_
4. Find the value of b where the two functions f(x) = 3x — 2b and g(x) =~ xﬁ?s are intersected
atx = —2 A) 2 B) —- C)— D) None of them
5. The figure on the right shows the graph of the derivative Ni
of the function f. which of the following is true ? :

Vi@ < o< B <s@<so |y

Of0) < f<f@) D) f(2) = f(1) =f(0) :
6. Find the antiderivative of the function f(x) = 2x(10 — 4x2)? whose graph passes through
the point (2,10)

—4+2Y3 _42)3

A)F(x) = 22727 1 g B) F(x) = 1) 78
—(10-4x2)3 —(10-4x2)3

C) F(x) = (101:96) +8 D)F(x):%_S

7. Find the result of lim S23xrtan2x

x—0

8. The figure on the right shows the graph of a function f(x) - /
J(x)

A)— B) 2 Q)6 D) 1

Which of the following is true ?
A) f(0) <f"(1) B) f/(0) < f"(-1)
O f(=1)>f(1) D) f'(-1)+f'(1) <0

— 0 W

'
(53]
'
0
L 1.8 '
o WP -

9. Use the given graph on the right, to find
1) = 2lm ()

the result of 70 fmﬁ \ / SEESEE ;

A) 4 B) -2 34| 1Y345678910.
01 D)3 /

0002 100

10. A point moves on the x-axis .The function S(t) = t? — 6t + 5 is the position function
of this point , ¢ is measured in second and S in meters. Find the average velocity of this point
during the first four seconds.
A)—2m/s B)4m/s C)1m/s D)—-3m/s
11. Find the distance between the graph of the point of the intersection of the two functions
f(x) = —x, g(x) =+x and theline y = 2x — 1

V5 2

A)1 B) = O = D) V5
12. f(x) = x* + x — 2 Which of the following equals f(t — 1)

A) (t—1)2 B) (t—1)(t+2) O)(t—2)(t+1) D) None of them

. . —X
13. Find the result of il_T))(’)l = A) 3 B) 2 C) -1 D) -2
14. Find the result of lLim (2 + =) A3 B) 0 C) 4 D) 2
X—>4 00

2 —
15. Find the value of (a® + 2) so that the function f(x) = {Zis i ; 3; i _1
have no pionts of discontinuity.
A)3 B)1 C)2 D) -2

16. The resultof [(2x + ——)dx is:

cos?x

A) x? + 2tanx + ¢ B) x? — 2tanx + ¢ C)x% + tan2x + ¢ D) 2x + 2tanx + ¢
17. Find the range of the function f(x) = :

[x+3 |
A)R — {0} B) R — {—3) C)10,+00] D) R
18. f(x) =3x— %2 which of the following is f’ (%)
7 5 3
A)— B) = 0) = D)2
19. What is value of k when the function f(x) = §x3 — x + k has horizontal tangent at x = k — 1
A)—1land 1 B)0and 1 C)0and 2 D)0 and — 2
20. Find the interval on which the graph of the function is concave f(x) = x + %
A) 10, +oo[ B) |-, 0[ 0) 14, +oo[ D) |—o0,4]
2x+1 —-1<x<?2
21. Which of the following is false for the function f(x) =4 3 x =2
1+ x? 2<x<4
A) li7721f(x) * f(1) B) lirr%)+ fx)=0 O lirg_ f(x)=5 D)f(2) #0
xX— X— X—
22. If fff(x)dx = a + 2b then find the value of fab[f(x) + 4] dx
A) 6b —3a B) 6b + 3a C)4b—a D)a+2b+4

23. Assume that x and y are two differentiable functions of a variable t , if x? + y? = 13
ﬁndd—y, where £ =2 and x = 3 , Yy =2
dt dt
A) —2 B) 2 C) 4 D) -3
24. Find the values of a and b ,if f(x) = ax® + bx? — 3 knowing that f'(—2) = 16 and f"'(1) = —4
A) a=—b=-2 B)a=§,b=z C)a=§,b=2 D) a=—,b=-3

25. Find the value of & so that the function f(x) = kx3 — 1 passes through the point (—1,2)
A) -3 B) 3 C) -2 D)2




26. Which of the following is true?
A) lim™ =1

x—-0 X
B)If f(a) = f(b)thena =b
C) If f is a rational function then it has at least one vertical asymptote .
D) If f(x) = g(x) for all x except for x = 0 and limf(x) = L then limg(x) = L

x>0 x>0
27. The result of foz xe* dx is:
A) e? B)e?—1 C)e? +1 D)< +2
28. Find the result of lim (xzj‘*; A) —o B) +o C) —2 D) 2
29. Use the squeeze theorem to find ilzré f(x) where zezzx < f(x) < —
A) 2 B)% C) -2 D) ;

30. What is the behavior of the function f(x) = 2x* + 5x7 + 8 when x tends to —oo
A) The function tends to +o0 B) The function tends to —oo
C) The function tends to —2 D) The function tends to 0
31. Find the equation of the tangent line to the graph of the curve x + 1 =tany at y=m
A)y=x+m B)yy=—x—-1+mn Oy=x+1+nm D)yy=x—-m
32. Write the equation of the function whose x-intercepts are x =2 , x = =2 and x = 3
A)f(x)=(x—3)(x*+4) B) f(x) = (x +3)(x* + 4)
C) f(x) = (x —3)(x* —4) D) f(x) = (x—4)(x—3)
33. Use the figure on the right to find the mean value
of the function f over the interval [ 0,8 ]

A)% B) 22
11 9
C) — D) —

— 1 W s a
?

()
p—
—
(]
W
i
wn
(=)}
-~
L]
o

34. Find F'(x) if F(x) = [, t Ytdt
AF(x)=8—x3VYx BF(x)=xV¥x OCFx)=-x3ix D)F'(x)=x3x—-8
35. Find the maximum product of two positive numbers such that the sum of the first and twice the
second is 100

A) 1750 B) 1000 C) 1500 D) 1250
_—2x-2 x4
36. 1f f(x) = 222 and g(x) = X2 n [f (X)g ()]
A) -1 B) -2 )3 D) Does not exist
37. Find the value of a if the slope of the line passing through the points (_?1 , a) , (_?2 ,g) s —1
17 9 7
A) 15 B) — C)— D) —
38. Find the third derivative of the function f(x) = xInx
1 -1
A~ D)—
39. Ife¥ =—sinx, find y
A)y' = tanx B)y’' = — tanx C)y =— D)y =—

40. Find the domain of the function (fogoh) ) where f(x) = Vx,g(x) = 3x and h(x) = x — 2
A) |—oo, 2] B) [2, +oo[ C) [—2, 4o D) R
41. Use the intercepts, symmetry, asymptotes, first and second derivative test to determine the
graph of the function f(x) = 2+1
A) : B) 3 ©) 3 D)

-1 | 2 3 T 1 2 3 T S | 1

o
oW

o
.

N
<. '
L S R

42. At which value of x the graph of the function f(x) = 2 x* — 6 x + 1 has a point of inflection ?

A)x=0 Byx=1 CO)x=2 D) None
43. Find the result of [( LESRAY
cosx+sinx
A) sinx + cosx + ¢ B) —sinx — cosx + ¢
C) sinx — cosx + ¢ D) In| cosx + sinx|+c
44. Find the derivative of the function f(x) = InV2 + cos?x
sinx —sin2x —sin2x —sin2x
A) 2+cos? x B) 2(2+cos? x) ) J2+cos2x ) 2+cos? x

45. Which of the following functions is symmetric with respect the origin ?

A) f(x) = |x| B) f(x) = cos3x O) f(x) = xsin®x D) f(x) =1—+/x+3
e
46. Find the vertical and slant asymptotes of the function f(x) = xx_: !
A)x=2,y=x+1 B)yx=1,y=—-x+1
COx=-1,y=2x-1 D)x=1,y=—(x+2)
47. Find the area of the shaded region where f(x) = x + sinx T )
2 f(x)=x+sinx
A2 +1 B) = +1 di
]
C) m2+4 D) % Nl

48. If the function f(x) = :;C;; has y-intercept at the point (0, %) then find f'(0) ?
7 -1 3

A)6 B) o= D) >

49. Find the decreasing interval of the function f(x) = ix + sinx in the interval ] 0,2m [
5m 2w 4m 21 4T
Ao, B |5 O Jo. 5 D) |55 2]
1 1 1 28 5

50. The result of [ (x* + 1) dx is:  A)— B)— O D) —
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Choose the correct option. ( 2 marks for each question)

1. Find the value of & so that the function f(x) = kx3 — 1 passes through the point (—1,2)

A) -3 B) 3 C) -2 D) 2
2. Find the equation of the horizontal asymptote of the function f(x) = %
A)y=0 B)y=4 Cy=2 D) None
3. The result of [ 02 xe*dx is:
A) e? B)e?—1 C)e? +1 D)< +2

4. Use the given graph on the right, to find
D = 2lim f() 1
f(0) f(.\'%‘\ / 3
A) 4 B) -2 B 1 V334 56780910
01 D)3 / 3
5. Find the antiderivative of the function f(x) = 2x(10 — 4x2)? whose graph passes through
the point (2,10)

.
5
4
the result of -

3
-4

A)F(x) =120 4 o8 B)F(x)=%—28
Q) F(x) =12 1 g D) F(x) = "1 g
6. Find the vertical and slant asymptotes of the function f(x) = _xij_l
A)x=2,y=x+1 Byx=1,y=—x+1
CO)x=-1,y=2x—-1 D)yx=1,y=—-(x+2)
7. Find the limit of chll)’r(l) ;l_(i:) (Use L'Hopital's rule )
A)3 B)e C) -1 D)1
8. The figure on the right shows the graph of a function f(x) -
Which of the following is true ? : / fix)
A) f(0) < f"(1) B) f'(0) < f"(-1) ‘

Of=1)>f(1) D) f'(=1)+f(1)<0

'
(53]
'
0
O OB '
o WP -

9. What is value of k when the function f(x) = §x3 — x + k has horizontal tangentat x = k — 1

A)—1land 1 B)0and 1 C)0and 2 D)0 and — 2
10. Find the result of lirgn_ (—xe; A) —© B) + C) -2 D) 2
x- -

11. Assume that x and y are two differentiable functions of a variable ¢ , if x? + y? = 13
ﬁnd%, where%zZ and x =3 , y=2

A) -2 B) 2 C) 4 D) -3

0003 100

12. f(x) = x* + x — 2 Which of the following equals f(t — 1)

A) (t—1)? B)(t—1)(t+2) O @t—-2)(t+1) D) None of them
13. Find the domain of the function (fogoh) .y where f(x) = Vx, g(x) = 3x and h(x) = x — 2
A) ]—o0,2] B) [2, +oo[ C) [-2, 4] D) R
14. The figure on the right shows the graph of the derivative AR
of the function f. which of the following is true ? \ : /

sz\xl 1 2 A 4
3

A)f(2) < f(1) < f(0) B) f(1) < f(2) < f(0)
C)f(0) < f(1) < f(2) D) f(2) = f(1) = £(0) s

15. Find the maximum product of two positive numbers such that the sum of the first and twice the

second 1s 100

A) 1750 B) 1000 C) 1500 D) 1250
16. If the function f(x) = :z:’ has y-intercept at the point (0, %) then find f'(0) ?
7 -1 3
A)6 B) - == D) >

17. Find the distance between the graph of the point of the intersection of the two functions
f(x)=—x,g(x) =+x and theline y = 2x — 1

V5 2
A)1 B) C) 7 D) /5
18. Which of the following is true?
A) lim™ =1
x>0 X

B)Iff(a) = f(b)thena =b

C) If f 1s a rational function then it has at least one vertical asymptote .

D) If f(x) = g(x) for all x except for x = 0 and limf(x) = L then limg(x) = L
x—0 x—0

19. Use the intercepts, symmetry, asymptotes, first and second derivative test to determine the
graph of the function f(x) = xiil
A) 31 B) | C) 3| D)

1 -\ 1 1

-1 1 2 3 Y - S -
1 =5 4 3 1 - 3 |

o W

)
r

' 0 [

WO -

20. A point moves on the x-axis .The function S(t) = t? — 6t + 5 is the position function
of this point , ¢ is measured in second and S in meters. Find the average velocity of this point
during the first four seconds.

A)—2m/s B)4m/s C)1m/s D) -3 m/s
1 . 1 1 28 5
21. Theresultof [ (x* +1)*dx is: A) - B)— O D)~
22.1feY = —sinx, find y
I r_ r 1 r . —1
A)y' = tanx B)y' = —tanx O)y' = — D)y = —
2
23. Use the squeeze theorem to find écllré f(x) where 2e22: =</ (x) < 1_:05 —
A)2 B) - C) -2 D)—




|

24. At which value of x the graph of the function f(x) = 2 x* — 6 x + 1 has a point of inflection ?

A)x =0 Byx=1 CO)x=2 D) None
25. Which of the following functions is discontinuous at x = 2 and it has a non-removable
: . _ _ 4x-16
discontinuity at x = 2 A) f(x) = Pv— B) f(x) = e
—4 4x2-16
C)f(X)={4—2x x ¥ 2 D)f(x)={4_2x X #2
-2 x=2 4 x =2

26. Find F'(x) if F(x) = [, t Ytdt

AF(x)=8—-xVYx BF(x)=xix C)F(x)——xi/_
27. Use the figure on the right to find the mean value
of the function f over the interval [0, 8]

A)— B) 22
11 9
0O+-  D)— T T

D)F'(x) =x3/x -8

el L I ]
?

28. Find the value of a if the slope of the line passmg through the points (— a) (?2 ,g) is —1

A) 15 B) 7 0 T D) E
29. Find the derivative of the function f(x) = InV2 + cos?x
sinx —sin2x —sin2x —sin2x
A) 2+cos? x B) 2(2+cos? x) C) J2+cos2x D) 2+cos? x
30. Find the result of lingw A) % B) 2 C)6 D) 1
X
_—2x-2 _lx+1]
31. If f(x) = Py and g(x) = 1 ]
A) -1 B) — )3 D) Does not exist
32. Write the equation of the function whose x-intercepts are x =2 , x = —2 and x = 3
A)f(x)=(x—-3)(x*+4) B) f(x) = (x +3)(x* + 4)
C) f(x) = (x—3)(x*—4) D) f(x) = (x —4)(x - 3)
33. Find the result of [( M)dx
cosx+sinx
A) sinx + cosx + ¢ B) —sinx — cosx + ¢
C) sinx — cosx + ¢ D) In| cosx + sinx|+c
34. Find the area of the shaded region where f(x) = x + sinx A _
) f(x)=x+sinx
A)m?+1 B)%+1 3
2 +4 n? il
2x +1 -1<x<?2
35. Which of the following is false for the function f(x) ={ 3 X =2
1+ x? 2<x<4
A) lirglf(x) + f(1) B) lirré+ fx)=0 (0)) lirgl_ f(x)=5 D) f(2)#0
X— X— X—
2 —
36. Find the value of (a? + 2) so that the function f(x) = {ax3 +1 =-1
ax® + 3 x>-1
have no pionts of discontinuity.
A)3 B) 1 C)2 D) -2

37. Find the value of b where the two functions f(x) = 3x — 2b and g(x) == — *> are intersected

atx = —2 A) 2 B)% C)% D) None of them

38. Find the interval on which the graph of the function is concave f(x) = x + %

A) 10, +eo] B) |0, 0 C) 14, +oo D)]—oo, 4]
39. f(x) =3x- %2 which of the following is f' (%)
N7 B~ C) — D)2

40. Find the values of a and b ,if f(x) = ax® + bx? — 3 knowing that f'(—=2) = 16 and f"' (1) = —

A)a=—b=- B)a=—,b=2 C)a=—,b=2 D) a=—,b=-3
41. Find the result of lim (2 + =) A3 B) 0 C) 4 D) 2
X—>4+ 00
42. Find the third derivative of the function f(x) = xlnx
1 -1
A+ D)—
43. Find the range of the function f(x) = pey
A) R — {0} B) R — {—3} C)]0,+00[ D) R
44. What is the behavior of the function f(x) = 2x* + 5x” + 8 when x tends to —oo
A) The function tends to +o0 B) The function tends to —oo
C) The function tends to —2 D) The function tends to 0
45. Which of the following functions is symmetric with respect the origin ?
A) f(x) = |x| B) f(x) = cos3x O) f(x) = xsin®x D) f(x) =1—+/x+3
46. Find the result of ~Lim vg - A)3 B) 2 C) -1 D) —2
47.
A) x? + 2tanx + ¢ B) x? — 2tanx + ¢ C)x% + tan2x + c D) 2x + 2tanx + ¢
48. Find the decreasing interval of the function f(x) = ix + sinx in the interval ] 0,2m [
5m 2w 4T 21 4T
oI o op ]
49. 1f [ f(x)dx = a+2b then find the value of ['[f(x) + 4] dx
A) 6b — 3a B) 6b + 3a C)4b —a D)ya+2b+4

50. Find the equation of the tangent line to the graph of the curve x + 1 =tany at y=m
A)y=x+m B)yy=—x-1+mn Oy=x+1+nm D)yy=x—-m
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1. Write the equation of the function whose x-intercepts are x =2 , x = —2 and x = 3
A) f(x) = (x—=3)(x* +4) B) f(x) = (x +3)(x* + 4)
C) f(x) = (x =3)(x* - 4) D) f(x) = (x = 4)(x - 3)
2. The figure on the right shows the graph of a function f(x) _\
Which of the following is true ? ; / frx)
A) f(0) < f"(1) B) f'(0) < f"(-1) ‘

= W AN

Of=1)>f(1) D) f'(=1)+f(1)<0 | ‘7\

3. Use the intercepts, symmetry, asymptotes, first and second derivative test to determine the
graph of the function f(x) =

x2+1
A) ; B) : C) SE D) 5

> 5 2 2
/\ l | ‘ )
3 2 . E 313 2

-1 ; | 2 3 T — 1 2 3

4. Find the result of lings”l“;%”zx A)— B) 2 Q)6 D)1
xX—
—-X
5. Find the result of ilgg = A) 3 B) 2 C) -1 D) —2
6. Find the derivative of the function f(x) = InV2 + cos?x
A sinx B —sin2x —sin2x —sin2x
) 24+cos? x ) 2(2+cos? x) ) J2+cos2x ) 24+cos? x

7. Find the decreasing interval of the function f(x) = %x + sinx in the interval ] 0,2m |

57 2w AT 2n an
A)]O’T B) T’T[ O ]O'T[ D)]T’Zn[
8.IfeY =—sinx, find y
, , 7 1 ’ 1
A)y' = tanx B)y' = —tanx Oy = > D)y = tanx

9. Find F'(x) if F(x) = [, t Vtdt
AF(x)=8—-xVYx BFX)=x3¥x OFX=—xVx DF({x)=x3x-8
10. If the function f(x) = % has y-intercept at the point (0, %) then find f'(0) ?

A) 6 B) C) — D) —
X%y
11. Find the vertical and slant asymptotes of the function f(x) = xx_: :
A)x=2,y=x+1 B)yx=1,y=—-x+1
COx=-1,y=2x—-1 D)x=1,y=—-(x+2)

0004 100

12. Find the area of the shaded region where f(x) = x + sinx g _
2 Jf(x)=x+sinx
A)m?+1 B)—+1 3
T2 +4 m? 1
- 14
©) D) - .

13. If [ f(x)dx = a+2b then find the value of [ [f(x) + 4] dx
A) 6b — 3a B) 6b + 3a C)4b —a D)a+2b+ 4

14. Use the figure on the right to find the mean value
of the function f over the interval [0, 8]

A)— B) 22
11 9
C) — D) —

—_ k) W = th
» »
-

~

'
(¥
—

p—

o
(o]

15.

A) x% + 2tanx + ¢ B) x? — 2tanx + ¢ C)x? + tan2x + ¢ D) 2x + 2tanx + ¢
2
16. f (x) = 3x — % which of the following is f’ ( )
©)

3
A)— B) > 2 D)2
1.2 2 o 1 1 28 >
17. The result of fo (x2+12dx is: A)— — B) — O D) —
18. Which of the following is true?
A) lim™ =1
x>0 X

B)Iff(a) = f(b)thena =b
C) If f 1s a rational function then it has at least one vertical asymptote .
D) If f(x) = g(x) for all x except for x = 0 and limf(x) = L then limg(x) = L

x—0 x—-0
19. What is the behavior of the function f(x) = 2x* + 5x” + 8 when x tends to —oo
A) The function tends to 400 B) The function tends to —oo
C) The function tends to —2 D) The function tends to 0

20. Find the distance between the graph of the point of the intersection of the two functions
f(x) = —x, g(x) =+x and theline y = 2x — 1
V5 2
A1 B) - €)= D) V5
21. Find the antiderivative of the function f(x) = 2x(10 — 4x2)? whose graph passes through
the point (2,10)

(10—4x2)3 (10—4x )

A)F(x) =522 4 28 B) F(x) = —28
C)F(x)—(lo—w+8 D)F(x)z(loTw—S
2x+1 -1<x<?2
22. Which of the following is false for the function f(x) =4 3 x =2
1+ x? 2<x<4
A) lirgtf(x) * f(1) B) lirr%)+ fx)=0 O lirgz_ f(x)=5 D)f(2) #0
X— X— X—>




23. Find the interval on which the graph of the function is concave f(x) = x + %
A) ]0, +oo[ B) |-, 0[ O) 14, +oo D) |-, 4]
24. At which value of x the graph of the function f(x) = 2 x* — 6 x + 1 has a point of inflection ?
A)yx=0 Byx=1 CO)x=2 D) None
25. Find the maximum product of two positive numbers such that the sum of the first and twice the
second is 100
A) 1750 B) 1000 C) 1500 D) 1250
26. Find the value of & so that the function f(x) = kx3 — 1 passes through the point (—1,2)
A) -3 B) 3 C) -2 D) 2
27. A point moves on the x-axis .The function S(t) = t? — 6t + 5 is the position function
of this point , ¢ is measured in second and S in meters. Find the average velocity of this point
during the first four seconds.

A)—2m/s B)4m/s C)1m/s D)—-3m/s
28. Find the result of lim —2> A) —o B) +o C) -2 D) 2
x—3~ (x=3)3

29. Find the values of a and b ,if f(x) = ax® + bx? — 3 knowing that f'(—2) = 16 and f"'(1) = —4

A) a=—,b=-2 B)a=§,b=2 C)a=—,b=2 D)a=§,b=—3

30. Find the limit of lim ~— (Use L'Hopital's rule )
x— 0 In(x+1)

A)3 B)e C) -1 D)1

31. The result of foz xe* dx is:
2

A) e? B)e2 —1 C)e?+1 D)%+2

32. The figure on the right shows the graph of the derivative N§
of the function f. which of the following is true ? :

A)f(2) < f(1) <f(0)

O) f(0) < f(1) <f(2)

33. Find the range of the function f(x) =
A) R — {0} B) R — {—3}

34. Use the given graph on the right, to find
F-1 - 2im, £(x)

f(0) f(.\'%\ / 3

B) f(1) < f(2) <f(0)
D) f(2) = f(1) = f(0)

1
|x+3 |

C)]0,+oo] D) R

6
5
4
2

the result of

A)4 B) -2 R ST I 7/ T T
01 D)3 S EEeEEEE=E |

35. Find the domain of the function (fogoh),, where f(x) = vx, g(x) = 3x and h(x) = x — 2
A) |—,2] B) [2, +oo] C) [—2,+o D)R

36. Assume that x and y are two differentiable functions of a variable ¢ , if x? + y? = 13
ﬁndd—y, whered—x=2 and x =3 , y=2
dt dt
A) -2 B) 2 )4 D) -3
37. Find the equation of the tangent line to the graph of the curve x+ 1 =tany at y=m
A)y=x+mn Byy=—-—x—-1+n COy=x+1+nm D)yy=x—-m

2 —
38. Find the value of (a? + 2) so that the function f(x) = {axB +1 x=-1
ax® +3 x>-—1
have no pionts of discontinuity.
A)3 B) 1 C)2 D) -2
2_
39. Find the value of b where the two functions f(x) = 3x — 2b and g(x) == xfx+5 are intersected
atx = —2 A) 2 B)% C)% D) None of them

40. Find the value of a if the slope of the line passing through the points (_?1 , a) , (? ,f) s —1

5
17 9 7
A) 15 B) o O~ D)=

41. Which of the following functions is discontinuous at x = 2 and it has a non-removable

. o A _ x2-16 _ 4x-16
discontinuity at x = 2 A) f(x) = Py B) f(x) = prer
x4 4x%-16
C)f(X)={4-—2x X #2 D)f(x)={4_2x x ¥ 2
' -2 x=2 4 x=2
42. Find the result of [ Yy dx
cosx+sinx

A) sinx + cosx + ¢
C) sinx — cosx + ¢

B) —sinx — cosx + ¢
D) In| cosx + sinx|+c
43. What is value of k when the function f(x) = §x3 — x + k has horizontal tangentat x = k — 1

A)—-1land 1 B)0and 1 C)0and 2 D)0 and — 2
44. Find the third derivative of the function f(x) = xlnx
1 2 -2 -1
A) x B) x2 C) x2 D) a2

45. f(x) = x> + x — 2 Which of the following equals f(t — 1)
A) (t—1)? B) (t—1)(t+2) C)(t—2)(t+1) D) None of them

4x2%2-3x+1

46. Find the equation of the horizontal asymptote of the function f(x) = —

A)y=0 B)y =4 COy=2 D) None

2x x2

2e2X -2 = f(x) =

1
D);

47. Use the squeeze theorem to find lim f(x) where

x—0 1-cos2x

A)?2 B) C) -2

48. Which of the following functions is symmetric with respect the origin ?

A) f(x) = |x| B) f(x) = cos3x O) f(x) = xsin®x D) f(x)=1—+vx+3
49. Find the result of lim (2 +222) A3 B)0 C) 4 D) 2

50. If f(x) = ﬂj and g(x) = 11 then find the result of liml[f(x)g(x)]
xX—>—

| x+1
A)—1 B) -2 O3 D) Does not exist
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1. Find the value of & so that the function f(x) = kx3 — 1 passes through the point (—1,2)

A) =3 B) 3 C) -2 D) 2
2. Find the value of a if the slope of the line passing through the points (_?1 , a) , (_?2 g) is —1
17 9 7
A) 15 B) oy O) — D) s
3. Which of the following functions is discontinuous at x = 2 and it has a non-removable
: o 4x-16
discontinuity at x = 2 A)f(x) = Py B) f(x) = pRCErS
xX°—4 4x%-16
C) f(x) = {— x# 2 D) £ (x) = { e
-2 x=2 4 x =2
X2y
4. Find the vertical and slant asymptotes of the function f(x) = xx_: :

A)x=2,y=x+1 B)yx=1,y=—x+1
C)x=-1,y=2x—-1 D)x=1,y=—-(x+2)
5. The figure on the right shows the graph of the derivative \ NE /

of the function f. which of the following is true ?

B) f(1) < f(2) <f(0)
D) f(2) = f(1) = f(0)

A) f(2) < f(1) <f(0)
O f(0) < fF(1) <f(2)

6. Find the result of lim 2x+§ A) —o0 B) + C) — D) 2
x—3~ (x=3)
7. Find the third derivative of the function f(x) = xInx
1 -1
A D)

8. Assume that x and y are two differentiable functions of a variable ¢ , if x2 + y? = 13
ﬁndd—y, where £ =2 and x = 3 , Yy =2
dt dt
A) =2 B) 2 C) 4
9. f(x) = x?> + x —2 Which of the following equals f(t — 1)
A) (t—1)? B) (t— 1)(t+2) O) (t—2)(t+1)
10. f(x) =3x— %2 which of the following is f’ ( )
C) — D)2

D) -3

D) None of them

A)T B)T

2_
11. Find the value of b where the two functions f(x) = 3x — 2b and g(x) =~ — *® are intersected

atx = —2 A) 2 B) % Q) % D) None of them

12. Find the maximum product of two positive numbers such that the sum of the first and twice the

second 1s 100

A) 1750 B) 1000 C) 1500 D) 1250

0005 100

13. Use the squeeze theorem to find lim f(x) where 2e2x -<f (x) <
x—0

A)?2 B) % C) -2 D) ;

14. What is the behavior of the function f(x) = 2x* + 5x7 + 8 when x tends to —oo
A) The function tends to +oo B) The function tends to —oo
C) The function tends to —2 D) The function tends to 0

1—cos2x

15. Find the result of lim (2 + C"SZ’“) A) 3 B) 0 C) 4 D) 2
x—+00

16. Find the derivative of the function f(x) = InV2 + cos?x

A sinx B —sin2x —sin2x —sin2x

) 2+cos? x ) 2(2+cos? x) ) J2+cos2x ) 2+cos? x

17. The result of foz xe* dx is:

A) e? B)e? — 1 C)e? + 1 D)< +2
18. If [ f(x)dx = a+2b then find the value of [ [f(x) + 4] dx

A) 6b — 3a B) 6b + 3a C)4b —a D)ya+2b+4

19. Find the interval on which the graph of the function is concave f(x) = x + %

20. Use the given graph on the right, to find i
X of (=1 = 2lim, £ i T
the result o 70) fix %’\ / ‘
A) 4 B) -2 3 AL 1T V333567 8010
01 D)3 / c
21. Find the range of the function f(x) = |xi3 |
A) R — {0} B) R —{-3} C)]0,+oo] D) R

22. Atwhich value of x the graph of the function f(x) = 2 x* — 6 x + 1 has a point of inflection ?
A)x=0 Byx=1 CO)x=2 D) None
23. Which of the following functions is symmetric with respect the origin ?
A) f(x) = |x| B) f(x) = cos3x O) f(x) = xsin®x D) f(x)=1—+Vx+3
24. Find the area of the shaded region where f(x) = x + sinx

22 4jt!;f(.\') =x+sinx
A)m?+1 B)7+1 3
n2+4 n? I
C) D) |
25.Ife¥ =—sinx, find y
!/ ! ! 1 ! -1
A)y' = tanx B)y' = —tanx O)y' = — D)y = —
1 . 1 1 28 5
26. The resultof [ (x* +1)*dx is: A)— B)— O D)~
27. Find the limit of lim ~——% (Use L'Hopital's rule )
x— 0 In(x+1)
A)3 B) e ) -1 D)1




28. Use the figure on the right to find the mean value o
of the function f over the interval [0, 8] . /
A)— B) 22 \/\_.
1
C)% D)% 21’123456789:

29. Find the result of lim Sm3xttanzx

x-0 2x

A)% B) 2 C)6 D) 1

30. Use the intercepts, symmetry, asymptotes, first and second derivative test to determine the
graph of the function f(x) = xiil
A) B) 3|’ C) 3| D)

. 2
1 \ 1 1 z 1

1.l 1 2 = 3 3 32 a4 1 2 3|[3 2 4 1.2
: 5 /
;

o
o oW

' |
w N
(%]

. ' _x
31. Find the result of fcl_T)l(”)L N

1+sin2x

A)3 B) 2 C) -1 D) -2
32. Find the result of [(

A) sinx + cosx + ¢
C) sinx — cosx + ¢

—)dx
cosx+sinx
B) —sinx — cosx + ¢

D) In| cosx + sinx|+c
_ —2x-2 [x+1] .
33. If f(x) = Py — then find the result of xlir_nl[f(x)g(x)]
A) —1 B) -2 03
34. Find the equation of the tangent line to the graph of the curve x + 1 =tany at y=m

and g(x) =

D) Does not exist

A)y=x+m B)yy=—x—-1+mn Oy=x+1+nm D)yy=x—-m
2_
35. Find the equation of the horizontal asymptote of the function f(x) = %
A)y=0 B)yy=4 COy=2 D) None

2 .
36. The result of [(2x + —)dx is:

A) x% + 2tanx + ¢ B) x? — 2tanx + ¢ C)x? + tan2x + ¢ D) 2x + 2tanx + ¢
37. Write the equation of the function whose x-intercepts are x =2 , x = —2 and x = 3
A) f(x) = (x = 3)(x* +4) B) f(x) = (x +3)(x* + 4)
O)f(x) =(x—3)(x*—4) D) f(x) = (x —4)(x — 3)
38. Find F'(x) if F(x) = [, t Ytdt
AF(x)=8—x3VYx BF(x)=xV¥x OCOF X =-x3Yx DF((x)=x3x-8
39. Which of the following is true?

A) lim™ =1

x-0 X
B)Iff(a) = f(b)thena =b
C) If f is a rational function then it has at least one vertical asymptote .
D) If f(x) = g(x) for all x except for x = 0 and limf(x) = L then limg(x) =L

x—0 x—0
40. Find the domain of the function (fogoh) ) where f(x) = Vx,g(x) = 3x and h(x) = x — 2
A) |-, 2] B) [2, +oo] C) [-2,+oo[ D)R

2x+1 —-1<x<?2
41. Which of the following is false for the function f(x) =4 3 x =2
1+ x? 2<x<4

) limfC) = f() B) lm f()=0 O lmf®=5  D)f(2)*0

42. Find the antiderivative of the function f(x) = 2x(10 — 4x2)? whose graph passes through
the point (2,10)

- —2x2)°
A)F(x) = S0+ 28 B) F(x) = W22 9g
Q) F(x) =150 1 g D) F(x) = 1) g
43. The figure on the right shows the graph of a function f(x) ,
3
Which of the following is true ? 2 / 1)
" " / " 1 ’

A) f"(0) <f"(1) B) f'(0) < f"(-1)

C) f(-1)>f(1) D) f'(=1)+f'(1) <0

'
i3]

'

'

{ 1 3 [
hob WP -

x—1

44, If the function f(x) = :x+b
A)6 B)-- ) - D)

has y-intercept at the point (0, %) then find £'(0) ?

45. What is value of k when the function f(x) = §x3 — x + k has horizontal tangentat x = k — 1

A)—land 1 B)0 and 1 C)0and 2 D)0 and — 2

46. A point moves on the x-axis .The function S(t) = t? — 6t + 5 is the position function
of this point , ¢ is measured in second and S in meters. Find the average velocity of this point
during the first four seconds.
A)—2m/s B)4m/s C)1m/s D)-3m/s

47. Find the decreasing interval of the function f(x) = %x + sinx in the interval ] 0,2m |
51 21T 4T
Ao, B| O Jo.5 D) 55 2]

2 —
48. Find the value of (a® + 2) so that the function f(x) = {axg +1 x=-1
ax> + 3 x>-1

2w 41
3’3

have no pionts of discontinuity.
A)3 B) 1 C)2 D) -2
49. Find the distance between the graph of the point of the intersection of the two functions
f(x) = —x, g(x) =+/x and theline y = 2x — 1
A)1 B) - 0% D)5
50. Find the values of a and b ,if f(x) = ax® + bx? — 3 knowing that f'(—=2) = 16 and f"'(1) = —4
A)a=—b=-2 Bla=—,b=2 C)a=—,b=2 D) a=—,b=-3
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1. If [ f(x)dx = a+2b then find the value of [J[f(x) + 4] dx

A) 6b — 3a B) 6b + 3a C)4b —a D)ya+2b+4
2. Find the area of the shaded region where f(x) = x + sinx Bk _
2 f(x)=x+sinx
A)m? +1 B)—+1 3
w2 +4 n? H
0) D)= |
3. Find the limitof lim — (Use L'Hopital's rule )
x— 0 In(x+1)
A)3 B)e C) -1 D)1
4. Find the interval on which the graph of the function is concave f(x) = x + %
A) ]0, +oo[ B) |0, 0] C) 14, +oo] D) |-, 4]
ax? + 1 x < -1

S. Find the value of (a® + 2) so that the functi ={
ind the value of (a ) so that the function f(x) 3 4+ 3 s 1

have no pionts of discontinuity.
A)3 B) 1 C)2 D) -2

6. Use the given graph on the right, to find
-1 = 2lm ()

the result of 70 o0

/AN / :

'
JI—'L)IIJ-— — -%—‘J-Q‘\A

A) 4 B) -2 3403 1 W3436730910]
O)1 D)3 /
2x + 1 -1<x<2
7. Which of the following is false for the function f(x) = { 3 x =2
1+ x? 2<x<4
A) lirglf(x) + f(1) B) lirr%)+ fx)=0 (0)) liT;l_ f(x)=5 D) f(2) #0
xX— x— x—
8. Find the value of k so that the function f(x) = kx> — 1 passes through the point (—1, 2)
A) -3 B) 3 C) -2 D) 2
9. Find the decreasing interval of the function f(x) = %x + sinx in the interval ] 0,2m |
51 2w 4w 21 4T
A o5 B 55 o o5 D) |5 2]
10. The figure on the right shows the graph of a function f(x) -
3
Which of the following is true ? 2 / frx)
" " ’ " 1
A)f"(0) <f"(1) B) f/(0) < f"(-1)

O f(=1)>f(1) D) f'(=1)+f'(1) <0

'
(53]
'
0
O R '
o WP -

sin3x+tan2x

11. Find the result of lim ™= A)% B) 2 C)6 D) 1
0006 100 *

12. Find the result of il_?)?g \/__ A) 3 B) 2 C) -1 D) -2
. 2x
13. Use the squeeze theorem to find il:?; f(x) where ;= < f(x) < —
A)?2 B) - C) -2 D)—

14. Find the value of a if the slope of the line passmg through the points (— a) (?2 ,g) is —1

A) 15 B) - C)— D)
15. Find the range of the functlon flx) = |x+3 I

A)R — {0} B) R —{-3} C)]0,+oo] D) R
16. Find the result of ll?;’l (xzx;;i A) —© B) + C) -2 D) 2

x—

17. Find the equation of the tangent line to the graph of the curve x + 1 =tany at y=mx

A)y=x+m B)yy=—x—-1+mn Oy=x+1+nm D)yy=x—-m
18. f(x) =3x— %2 which of the following is f’ (%)
A)— B)i C) — D)2
19. If the function f(x) = Tl) then find f'(0) ?
A)6 B)T -0 - D) >
20. Ife” =—sinx, find y
A)y' = tanx B)y' = — tanx Oy = talnx D)y’ = t;ix

2_
21. Find the value of b where the two functions f(x) = 3x — 2b and g(x) = ~— *2 are intersected

atx = —2 A) 2 B) —- C)— D) None of them
22. The result of [(2x
A) x? + 2tanx + ¢ B) x? — 2tanx + ¢ C)x% + tan2x + ¢ D) 2x + 2tanx + ¢

23. Find the antiderivative of the function f(x) = 2x(10 — 4x?)? whose graph passes through
the point (2,10)

(10-4x2)3 (10-4x2)°

A)F(x) = 128 B) F(x) = ——— — 28
O F(x) =12 1 g D) F(x) = 1240 g

24. What is value of k when the function f(x) = §x3 — x + k has horizontal tangentat x = k — 1
A)—land 1 B)0 and 1 C)0and 2 D)0 and — 2

25. The result of fol(x2 +1D?dx is:  A) % B) % C)% D) %

26. Assume that x and y are two differentiable functions of a variable t , if x> + y? = 13
ﬁndd—y, whered—x=2 and x =3 , y=2
dt dt
A) -2 B) 2 C) 4 D) -3
27. If f(x) = P +1| an dg(x) = |x+ | then find the result of llm [f(x)g(x)]
A) -1 B) — C) 3

D) Does not exist




28. Find the vertical and slant asymptotes of the function f(x) = —x?x-1 41. Find the maximum product of two positive numbers such that the sum of the first and twice the
x—1 .
A)x=2,y=x+1 By x=1,y=—x+1 second is 100
C)x=-1,y=2x—1 D)x=1,y=—(x+2) A) 1750 B) 1000 C) 1500 D) 1250

42. Which of the following functions is symmetric with respect the origin ?

A) f(x) = |x| B) f(x) = cos3x O) f(x) = xsin®x D) f(x) =1—+/x+3

W 43. Find F'(x) if F(x) = fgx t Yt dt

29. Use the figure on the right to find the mean value
of the function f over the interval [0, 8]

— 1 W s a
|

A) % B) 22
c) 1 D) 2 AF(x)=8—-x3Vx BF (@) =xVYx OFx=-xVx D)F(x)=x3Vx-8
- — -2 -1 1 2 3 4 5 6 7 8 9
8 4 B 44. Which of the following functions is discontinuous at x = 2 and it has a non-removable
. . x2-16 4x—16
30. Find the values of a and b ,if f(x) = ax? + bx? — 3 knowing that f'(=2) = 16 and f"'(1) = —4 discontinuity at x =2 A) f(x) = s B) f(x) = s
1 1 1 1 x2-4 4x?-16
31. Find the derivative of the function f(x) = InV2 + cos?x _ 14522 2 x=2 4 X =2
A) sinx ) —sin2x —sin2x ) —-sin2x 45. Find the result of f( W) dx
2+4cos2 x 2(2+cos? x) V2+cos?x 2+cos?x A) sinx + cosx + ¢ B) —sinx — cosx + ¢
32. What is the behavior of the function f(x) = 2x* + 5x7 + 8 when x tends to —oo C) sinx — cosx + ¢ D) In| cosx + sinx|+c
A) The function tends to +00 B) The function tends to —oo 46. At which value of x the graph of the function f(x) = 2 x* — 6 x + 1 has a point of inflection ?
C) The function tends to —2 D) The function tends to 0 A)x =0 B)x =1 C)x =2 D) None
33. Find the domain of the function (fogoh) ) where f(x) = Vx,g(x) = 3x and h(x) = x — 2 47. A point moves on the x-axis .The function S(t) = t? — 6t + 5 is the position function
A) |-, 2] B) [2, +oo] C) [-2,+0o[ D) R of this point , ¢ is measured in second and S in meters. Find the average velocity of this point
34. Which of the following is true? during the first four seconds.
A) lin&li—l= 1 A)—-2m/s B)4m/s C)1m/s D) -3 m/s
X

48. Use the intercepts, symmetry, asymptotes, first and second derivative test to determine the
2x

B)If f(a) = f(b) thena = b

C) If f is a rational function then it has at least one vertical asymptote . graph of the function f(x) = x2+1
D) If f(x) = g(x) for all x except for x = 0 and limf(x) = L then limg(x) =L A) [ B) 3| ©) 31’ D) 3
35. Write the equation of the function whose x-intercepts are x =2 , x = =2 and x = 3 L - - i e ¢
A f(x) =(x—-3)(x2+4) B) f(x) = (x +3)(x? +4) I | O I e
C) f(x) = (x = 3)(x* — 4) D) f(x) = (x = 4)(x - 3) ; : ; 5
36. f(x) =x%+ x —2 Which of the following equals f(t — 1)
A) (t—1)2 B) (t—1)(t+2) O@-2)(t+1) D) None of them 49. The figure on the right shows the graph of the derivative NE
37. Find the third derivative of the function f(x) = xinx of the function /. which of the following is true ? \ 1 / ,
- = 3 2 - 1 2 A 4
NT B O D)2 NFR < FO<FO  BYFQ) < £ <fO) N
38. Find the equation of the horizontal asymptote of the function f(x) = % O)f(0) < f(1D) < f(2) D) f(2) = f(1) = £(0) s
A)y=0 B)y=4 Oy=2 D) None 50. Find the result of lim (2 + “’f") A) 3 B) 0 C) 4 D) 2
39. The result of foz xe* dx is: e
A) e? B)e? -1 Ce?+1 D)%2+2

40. Find the distance between the graph of the point of the intersection of the two functions
f(x) = —x, g(x) =+x and theline y = 2x — 1

A1 B) - 0= D)5
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1. f(x) = x%+ x —2 Which of the following equals f(t — 1)
A) (t—1)? B) (t— 1)(t+2) O)(t-2)(t+1)

—x2%-x-1

D) None of them

2. Find the vertical and slant asymptotes of the function f(x) =
A)yx=2,y=x+1 Byx=1,y=—x+1
COx=-1,y=2x-1 D)yx=1,y=—-(x+2)

3. Find the value of b where the two functions f(x) = 3x — 2b and g(x) =
atx = —2 A) 2 B)% C)%

x—1

2
x“—bx+5 .
are intersected

x-1

D) None of them

4. Find the antiderivative of the function f(x) = 2x(10 — 4x2)? whose graph passes through
the point (2,10)

(10—-4x2)3 (10—4x2)3

A)F(x) = S0 4 08 B) F(x) = =) — 28
— —4x2)3 _ —4+233
OF(x)="""""+8 D) F(x) ==L —3g
5. Which of the following is true?
A) lim™ = 1
x—0 X

B)Iff(a) = f(b)thena =b
C) If f is a rational function then it has at least one vertical asymptote .
D) If f(x) = g(x) for all x except for x = 0 and limf (x) = L then limg(x) = L

x—0 x—0
6. Use the intercepts, symmetry, asymptotes, first and second derivative test to determine the
graph of the function f(x) = xif_l
A) I8 B) ;M C) 3} D) 3 |

2 0 5
/\ : 1

-1 i 2, i3 h=ib_ 5% 0 T T
-1 P F 3 x “1 -1

2
' '
W

7. A point moves on the x-axis .The function S(t) = t%2 — 6t + 5 1is the position function
of this point , ¢ is measured in second and S in meters. Find the average velocity of this point
during the first four seconds.
A)—2m/s B)4m/s O 1m/s D) -3 m/s
8. Find the values of a and b ,if f(x) = ax® + bx? — 3 knowing that f'(—=2) = 16 and f"'(1) = —4
A)a=%,b=—2 B)a=§,b=2 C)a=§,b=2 D)a=§,b=—3
9. Assume that x and y are two differentiable functions of a variable ¢ , if x? + y? = 13
ﬁnd%, where%=2 and x =3 , y=2

A) -2 B) 2 C) 4 D) -3
0007 100

10. Find the range of the function f(x) = Ix—il- 3]

A) R — {0} B) R — {-3} C)]0,+oo[ D) R

11. Find the distance between the graph of the point of the intersection of the two functions
f(x) = —x, g(x) =+x and theline y = 2x — 1

V5 2
A1 B) —— €)= D) V5
1 . 1 1 28 5
12. Theresultof [ (x*+1)?dx is:  A) - B)— O D)~
13. If £() = 222 and g(x) = 2 then find the result of Lim [£(x)g(x)]
[x+1] x+1 X—o—1
A)—1 B) -2 O3 D) Does not exist

14. What is the behavior of the function f(x) = 2x* + 5x7 + 8 when x tends to —oo
A) The function tends to +oo B) The function tends to —oo
C) The function tends to —2 D) The function tends to 0

2
15. f(x) =3x - % which of the following is f' (%)

A)— B) % C) — D)2
16. Find the derivative of the function f(x) = InV2 + cos?x
A sinx B —sin2x —sin2x —sin2x
) 2+cosZ x ) 2(2+cos? x) ) V2+cos?x ) 2+cos? x
17. The figure on the right shows the graph of a function f(x) -
3
Which of the following is true ? 2 / fx)
" 17 ! 17 1 ’
A)f"(0) <f"(1) B) f'(0) < f"(-1)

O f=1)>f(1) D) f'(=1)+f(1)<0

'
(53]
'
'
L 1. 3 [
o WP -

18. What is value of k when the function f(x) = §x3 — x + k has horizontal tangentat x = k — 1

A)—land 1 B)0 and 1 C)0and 2 D)0 and — 2
19. Find the result of lim Z22XEian2x Ay 5 B) 2 C)6 D) 1
x—0 2x 2

20. Find the interval on which the graph of the function is concave f(x) = x + %
A) ]0, +oo[ B) |-, 0[ 0) 14, +oo[ D) |-, 4]

21. Which of the following functions is discontinuous at x = 2 and it has a non-removable

. . _ _ x%-16 __ 4x-16
discontinuity at x = 2 A)f(x) = Py B) f(x) = pICn
x2—4 4x2-16
C)f(x)={4_2x x ¥ 2 D)f(x):{4_2x x#2
B -2 x=12 4 x =2
22. Find the limitof lim —— (Use L'Hopital's rule )
x— 0 In(x+1)
A)3 B)e C) -1 D)1
23. The figure on the right shows the graph of the derivative 3
of the function f. which of the following is true ? :

A)f(2) < f(1) <f(0)
O) f(0) < f(1) <f(2)

B) f(1) < f(2) < f(0)
D) f(2) = f(1) = £(0)




|

24. Use the given graph on the right, to find I
N of f=1) - 2lm, f() i I
the result o ) 1) /‘\ / !
A)4 B) -2 344 1V¥345678910]
O)1 D)3 / 3
2_
25. Find the equation of the horizontal asymptote of the function f(x) = %
A)y=0 B)y =4 C)y=2 D) None
26. Find the value of (a? + 2) so that the function f(x) = {ax +1 x=-1
ax’ +3 x>-—1

have no pionts of discontinuity.
A)3 B)1 C)2 D) -2
27. Find F'(x) if F(x) = [, t Ytdt
AF(x)=8—xVYx BF X =x3¥x OFx=—-xVx DF({x) =x3x-8

28. Find the result of il_r))g\/_ - A) 3 B) 2 C) -1 D) -2

29. Find the maximum product of two positive numbers such that the sum of the first and twice the

second is 100

A) 1750 B) 1000 C) 1500 D) 1250
30. If [ f(x)dx =a+2b then find the value of [ [f(x) + 4] dx
A) 6b — 3a B) 6b + 3a C)4b —a D)a +2b + 4

A) x? + 2tanx + ¢ B) x? — 2tanx + ¢
32. Find the result of lim —or A) —o0

x—3~ (x-3)3

C)x% + tan2x + ¢ D) 2x + 2tanx + ¢
B) +o C) -2 D) 2

33. Find the decreasing interval of the function f(x) = %x + sinx in the interval | 0,2m [

o mEs ohE wfed
34. Find the result of lim (2 + “"52") A) 3 B) 0 C) 4 D) 2
35. The result of fo xe* dx is:
A) 2 B)e2 —1 C)e? +1 D)< +2
36. Find the value of a if the slope of the line passing through the points (_?1 , a) , (_?2 ,g) s —1
A) 15 B) — C)— D) -

37. Which of the following functions is symmetric with respect the origin ?
A) f(x) = |x| B) f(x) = cos3x O) f(x) = xsin®x D) f(x) =1—+/x+3
38. Find the area of the shaded region where f(x) = x + sinx

2 1] !f (x)=x+sinx
A)m? +1 B)—+1 3}
2 |

c) = D) :

39. Find the equation of the tangent line to the graph of the curve x4+ 1=tany at y=m
A)y=x+m B)yy=—x—-1+m COy=x+1+m D)yy=x—-m

40. At which value of x the graph of the function f(x) = 2 x* — 6 x + 1 has a point of inflection ?

A)x=0 Byx=1 CO)x=2 D) None
41. Find the third derivative of the function f(x) = xlnx
1 2 -2 -1
A+ B) = O = D)=
42. Write the equation of the function whose x-intercepts are x =2 , x = —2 and x = 3

A) f(x) = (x—3)(x* +4) B) f(x) = (x +3)(x* + 4)
C) f(x) = (x=3)(x* —4) D) f(x) = (x = 4)(x - 3)
43. Find the value of k so that the function f(x) = kx3 — 1 passes through the point (—1,2)

A) -3 B) 3 C) -2 D)2
44. Find the domain of the function (fogoh), where f(x) = Vx,g(x) = 3x and h(x) = x — 2
A) |-, 2] B) [2, +oo[ C) [-2, +o] D) R
45. If ¥ = —sinx, find y
A)y' = tanx B)y' = — tanx Oy = talnx D)y = t;ix
2x+1 —-1<x<?2
46. Which of the following is false for the function f(x) ={ 3 x =2
1+ x? 2<x<4
A) limf(x) + f(1) B) lim L) =0 O lim f(x)=5 D)f(2)#0

47. 1f the function f(x) =

71) then find f'(0) ?

A)6 B)T == D) >
48. Find the result of [ %) dx

A) sinx + cosx + ¢
C) sinx — cosx + ¢

B) —sinx — cosx + ¢
D) In| cosx + sinx|+c

49. Use the squeeze theorem to find il:?; f(x) where —=—< f(x) < ——
A)?2 B) C) -2 D)~

50. Use the figure on the right to find the mean value
of the function f over the interval [0, 8]

A)14—1 B) 22
C) — D) —

—_ 1 W = Ln
» ¥
-

~

'
(¥
—

'
p—

'
(o]
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1. Write the equation of the function whose x-intercepts are x =2 , x = —2 and x = 3
A) f(x) = (x—3)(x* +4) B) f(x) = (x +3)(x* +4)
C) f(x) = (x =3)(x* - 4) D) f(x) = (x = 4)(x - 3)

2. f(x) = x?> 4+ x — 2 Which of the following equals f(t — 1)

A) (t—1)2 B) (t—1)(t+2) O (t—-2)(t+1) D) None of them
3. Find the range of the function f(x) = |x-|1-3 I

A)R — {0} B) R — {—3} C)]0,+0o[ D) R
4. Find the result of xlgén_ (—xz_x;)i A) —oo B) +o C) -2 D) 2

5. Assume that x and y are two differentiable functions of a variable ¢ , if x? + y? = 13
ﬁndd—y, whered—x=2 and x =3 , y=2
dt dt
A) =2 B) 2 C) 4 D) -3
6. Find the values of a and b ,if f(x) = ax® + bx? — 3 knowing that f'(=2) = 16 and f"'(1) = —4
A)a=—b=-2 Bya=_b=2 C)a=—,b=2 D) a=—,b=-3

7. 0f f(x) = =57 and g(x) =+l

x
+1] x+1

then find the result of lim1 [f(x)g(x)]
xX——

A) -1 B) -2 )3 D) Does not exist
2x +1 -1<x<2
8. Which of the following is false for the function f(x) =14 3 x =2
1+ x? 2<x<4
A) UmfCO#f(1)  B) lim f@)=0 O lm f6x)=5  D)F@#0

9. Which of the following functions is symmetric with respect the origin ?
A) f(x) = |x| B) f(x) = cos®x C) f(x) = xsin®x D) fx) =1—+Vx+3
10. Use the figure on the right to find the mean value
of the function f over the interval [ 0,8 ]

— 1 W = a
» u
-
~

A) % B) 22
11 9 >
O) ry ]))-zf 2 -1 7 1 2 3 4 5 6 7 8 9
11. Find the result of [( M) dx
cosx+sinx

A) sinx + cosx + ¢ B) —sinx — cosx + ¢
C) sinx — cosx + ¢ D) In| cosx + sinx|+c

12. Find the derivative of the function f(x) = InV2 + cos?x

sinx B —sin2x —sin2x —sin2x
)2+COSZX )2(2+coszx) ),/2+0052x ) 24+cos? x
13. Find the limit of lim <~ (Use L'Hopital's rule )
x— 0 In(x+1)
A)3 B) e O -1 D)1
0008 )100 ) ) )

14. Find the equation of the tangent line to the graph of the curve x + 1 =tany at y=mn

A)y=x+m Byy=—x—-1+nm Oy=x+1+nm D)y=x-nm
15. The result of foz xe* dx is:
2
A) e? B)e? —1 C)e? +1 D)%+2
16. Use the given graph on the right, to find i
. op [CU- Am e i A
the result o 7(0) _f(.v,ﬁ\ / ‘
A) 4 B) -2 s Fd ] 1V3idserganl
O)1 D)3 / 3
-x2-x-1

17. Find the vertical and slant asymptotes of the function f(x) =
A)x=2,y=x+1 B)yx=1,y=—-x+1
CO)x=-1,y=2x-1 D)x=1, y=—(x+2)

18. A point moves on the x-axis .The function S(t) = t? — 6t + 5 is the position function
of this point , ¢ is measured in second and S in meters. Find the average velocity of this point
during the first four seconds.

A)—-2m/s B)4m/s C)1m/s D)-3m/s

19. What is the behavior of the function f(x) = 2x* + 5x” + 8 when x tends to —oo
A) The function tends to +o0 B) The function tends to —oo
C) The function tends to —2 D) The function tends to 0

20. If the function f(x) = % has y-intercept at the point (0, %) then find £'(0) ?

A) 6 B) C) % D) %

x—1

21. Find the distance between the graph of the point of the intersection of the two functions
f(x) = —x, g(x) =+x and theline y = 2x — 1

A)1 B) - C)—= D)5

22. Find the antiderivative of the function f(x) = 2x(10 — 4x2)? whose graph passes through
the point (2,10)

—4+233 _a02)3
A) F(x) = 22 142x 4 98 B) F(x) = (10 142x ) _ g
—(10-4x2)3 —(10—4x2)3
C) F(x) — (101;1-96 ) + 8 D) F(x) — (101:-95 ) -8
23. Find the value of a if the slope of the line passing through the points (_?1 , a) , (_? ,g) 1s —1
17 9 7
A) 15 B) v 0 — D) T
24. Which of the following functions is discontinuous at x = 2 and it has a non-removable
. . x%-16 4x—16
discontinuity at x = 2 A) f(x) = Py B) f(x) = poCarS
x2—4 4x2-16
O f(x) = {— X D) f(x) = {— X7
-2 x=2 4 x =2

25. Find the interval on which the graph of the function is concave f(x) = x + %
A) ]0, +oo[ B) [—o0, 0] C) ]4, +oo[ D) |-, 4[




26. The figure on the right shows the graph of a function f(x)
Which of the following is true ?

A) f7(0) < f"(1) B) f'(0) < f"(=1)
Of=1)>f(1) D) f'(=1)+f(1)<0

—_— 0 W
-
=
-
—

'
(53]
'
0
L 1.8 '
o WP -

27. Use the intercepts, symmetry, asymptotes, first and second derivative test to determine the
graph of the function f(x) = x2+1
A) 3 B) 3 ©) 3’ D)

/ :
] \ 1 1

-1 1 2 3 T — 1 2 3 32 -1 | 2 3 302 -l 1 2

(38 )
o w

'
w N
18]

28. Find the result of lLim (2 + “’52") A) 3 B) 0 C) 4 D) 2
xX—+00
29. Find the result of llrgw A) % B) 2 C)6 D) 1
X
30. Find the decreasing interval of the function f(x) = %x + sinx in the interval | 0,2m [
51 2w 4w 21 41
A) o5 B |- O o5 D) |5 2n]
31. What is value of k when the function f(x) = §x3 — x + k has horizontal tangentat x = k — 1
A)—1land 1 B)Oandl C)0and 2 D)0 and — 2
32. Find the result of il_r)rg \/_ - A)3 B) 2 C) -1 D) -2
2
33. f (x) =3x — % which of the following is f' ( - )
3
A) 7 B) 7 O - D) 2
2 —
34. Find the value of (a? + 2) so that the function f(x) = {Z; i ; i i _1
have no pionts of discontinuity.
A)3 B) 1 C)2 D) -2
35. At which value of x the graph of the function f(x) = 2 x* — 6 x + 1 has a point of inflection ?
A)x=0 B)yx=1 CO)x=2 D) None
36. Find the area of the shaded region where f(x) = x + sinx NE _
) f(x)=x+sinx
A)m?+1 B)%+1 3
T2 +4 m? i:
0) D) = |

37. Find the maximum product of two positive numbers such that the sum of the first and twice the
second 1s 100
A) 1750 B) 1000 C) 1500 D) 1250
38. Find the value of k so that the function f(x) = kx> — 1 passes through the point (—1,2)
A) -3 B) 3 C) -2 D) 2

(2 2 dy s - = =l 28 =l
39. Theresultof [/(x*+1)*dx is:  A) - B) — O) D)~
40. Find the third derivative of the function f(x) = xlnx
1 2 -2 -1
A) B) = O = D)=
41. The figure on the right shows the graph of the derivative 3
of the function f. which of the following is true ? f

B) f(1) < f(2) <f(0)

D) £(2) = F(1) = £(0)

—— < f(0) <
D)~

A)f(2) < fD)<fO
O) f(0) < f(1) <f(2)

42. Use the squeeze theorem to find lim f(x) where

x—0

1-cos2x

A)?2 B) - C) -2
4x%2-3x+1
x+1

43. Find the equation of the horizontal asymptote of the function f(x) =
A)y=0 B)y=4 Oy=2 D) None

A) x% + 2tanx + ¢ B) x? — 2tanx + ¢ C)x? + tan2x + ¢
45. Find the value of b where the two functions f(x) = 3x — 2b and g(x) ==
atx = —2 A) 2 B) —- C)— D) None of them
46. Find F'(x) if F(x) = [, t Yt dt
AF (x)=8—x3x BFx)=x3¥x OF () =-xiVx

47. If [ f(x)dx = a+2b then find the value of [ [f(x) + 4] dx

D) 2x + 2tanx + ¢

—bx+5 i
are intersected

D)F'(x) =x3/x—8

A) 6b — 3a B) 6b + 3a C)4b —a D)a +2b + 4
48. Find the domain of the function (fogoh) ) where f(x) = Vx,g(x) = 3x and h(x) = x — 2
A) |-, 2] B) [2,+o[ C) [—2,+o[ D) R
49, Ife¥ = —sinx, find y
A)y' = tanx B)y = — tanx Oy = mix D)y = t;:x
50. Which of the following is true?
A) lim B=1

B)Iff(a) = f(b)thena =b
C) If f is a rational function then it has at least one vertical asymptote .
D) If f(x) = g(x) for all x except for x = 0 and limf(x) = L then limg(x) = L

x—0 x—0
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1. Which of the following functions is discontinuous at x = 2 and it has a non-removable

. - x2-16 4x-16
discontinuity at x = 2 A)f(x) = Py B) f(x) = pRCErS
x2-4 4x2-16
(3ﬂ@={1§'x¢2 Inﬂm={zzr X #2
-2 x=2 4 x =2
2. What is value of k when the function f(x) = §x3 — x + k has horizontal tangentat x = k — 1
A)—1land 1 B)0and 1 C)0and 2 D)0 and — 2
1, , 2 . 1 1 28 5
3. Theresultof [/ (x* +1)%dx is:  A) ’ B)— O D)
4. Find the result of li7én_ (—xe;r)i A) —© B) +oo C) -2 D) 2
X— -
5. Find the result of [( M)dx
cosx+sinx
A) sinx + cosx + ¢ B) —sinx — cosx + ¢
C) sinx — cosx + ¢ D) In| cosx + sinx|+c
6. f(x) = x?+ x — 2 Which of the following equals f(t — 1)
A) (t—1)? B) (t—1)(t+ 2) O (t—2)(t+1) D) None of them
7. Find the decreasing interval of the function f(x) = %x + sinx in the interval ] 0,2m [
51 2n 4w 21 41
A o5 B 55 o o D) |- 2]
8. At which value of x the graph of the function f(x) = 2 x* —6 x + 1 has a point of inflection ?
A)x=0 Byx=1 CO)x=2 D) None
9. What is the behavior of the function f(x) = 2x* + 5x” + 8 when x tends to —oo
A) The function tends to +o0 B) The function tends to —oo
C) The function tends to —2 D) The function tends to 0
10. Use the given graph on the right, to find S
N of fGD = 2lim, f(x) ] s s
the result o 70) f(.\‘)ﬁ\ / !
A) 4 B) -2 341 1Y345678910.
01 D)3 / :
11. Find the value of k so that the function f(x) = kx> — 1 passes through the point (—1,2)
A) -3 B) 3 C) -2 D) 2
12. Find the limit of lim <~ (Use L'Hopital's rule )
x— 0 In(x+1)
A)3 B)e C) -1 D)1
13. Find the third derivative of the function f(x) = xlnx
1 2 -2 -1
A) x B) x? © x? D) Xz

14. Find the values of a and b ,if f(x) = ax® + bx? — 3 knowing that f'(—2) = 16 and f''(1) = —4

A)a=+b=-2 Bla=—,b=2 C)a=>,b=2 D)a=+b=-3
0009 100 2 3 2 3

15. Find the maximum product of two positive numbers such that the sum of the first and twice the

second 1s 100

A) 1750 B) 1000 ) 1500
16. Find the range of the function f(x) = |x-|1-3 I
A)R — {0} B)R — {-3} C)]0,+oof

17. The figure on the right shows the graph of a function f(x)

Which of the following is true ?

A) f7(0) < f"(1) B) f/(0) < f"(-1)
O f=1)>f(1) D) f'(=1)+f'(1) <0

18. Find the result of lim —

x—0 Vx+1-1 A)3

19. Use the squeeze theorem to find lim f(x) where

x—-0

A)?2 B) C) -2

B) 2

2x

1
D);

<
2e2% -2

D) 1250

D) R

— 0 W

/ f(x)

'
'
{ O S '
N W E —

4|

C) -1

x2

fx) <

1-cos2x

20. Which of the following functions is symmetric with respect the origin ?

D) -2

A) f(x) = |x| B) f(x) = cos3x O) f(x) = xsin®x D) f(x)=1—+vx+3
2_
21. Find the equation of the horizontal asymptote of the function f(x) = %
A)y=0 B)y = 4 C)y =2 D) None
2x +1 -1<x<?2
22. Which of the following is false for the function f(x) =4 3 x =2
1+ x? 2<x<4
A) lirgtf(x) + f(1) B) lirr%)+ fx)=0 0 lirgl_ f(x)=5 D)f(2) #0
X— X— X—
23. Find the vertical and slant asymptotes of the function f(x) = _xi::_l
A)x=2,y=x+1 B)yx=1,y=—x+1
CO)x=-1,y=2x-1 D)x=1,y=—(x+2)

24. Use the figure on the right to find the mean value

of the function f over the interval [ 0,8 ]
A)— B) 22

11 9
O e D) h

— b L) £ Ln
~ )
-

~

'
[3¥]

'
—

25. Find the interval on which the graph of the function is concave f(x) = x + %
D) |—o0,4[

A) 10, +oo] B) ] -0, 0[ C) ]4, +oo[
26. Find the value of a if the slope of the line passing through the points (_?1 , a) , ( S
A) 15 B) — C) %
27.1fe¥ = —sinx, find y
A)y' = tanx B)y' = — tanx Oy =

7
D)E

1
tanx




28. Which of the following is true?

A) lim™ =1

x—-0 X
B)If f(a) = f(b)thena =b
C) If f is a rational function then it has at least one vertical asymptote .
D) If f(x) = g(x) for all x except for x = 0 and limf(x) = L then limg(x) = L

x—0 x—0
29. A point moves on the x-axis .The function S(t) = t> — 6t + 5 is the position function
of this point , ¢ is measured in second and S in meters. Find the average velocity of this point
during the first four seconds.

A)—2m/s B)4m/s C)1m/s D)—-3m/s
30. The result of foz xe*dx is:
2
A) e? B)e2 —1 C)e?+1 D)%+2
2
31. f(x) =3x— % which of the following is f’ (17)
7 5 3
A)— B)— C) — D)2
32. Find the area of the shaded region where f(x) = x + sinx NE _
) f(x)=x+sinx
A2 +1 B)%+1 3
T2 +4 2 1
C)—; D) — 1
33. Find the derivative of the function f(x) = InvV2 + cos?x
A sinx —sin2x —sin2x —sin2x
) 2+4cosZ x ) 2(2+cos? x) J2+cos?x ) 2+cos2 x

34. Find the antiderivative of the function f(x) = 2x(10 — 4x?)? whose graph passes through
the point (2,10)

(10-4x2)°

+ 28 B) F(x) =~ —28

(10—4x2)3 —(10—4x2)3

5 + 8 D) F(x) = 5
35. Find F'(x) if F(x) = [, t Ytdt
AF(x)=8—x3¥x BFxX)=x¥x OFx=-xVYx DF(x)=x3x—-8
36. Find the value of b where the two functions f(x) = 3x — 2b and g(x) = xz;ﬁ?'s are intersected

atx = —2 A) 2 B) —- C)— D) None of them

(10—4x2)3

A)F(x) =
8

37. Use the intercepts, symmetry, asymptotes, first and second derivative test to determine the
graph of the function f(x) = xiil
A) B) C) 3 D)

2 0 5
/\ : 1

-1 | 2 3 ) 3 - - 3 3 -2 -
-1 i AR < 3 I e 3 1 -1

o w

2
' '
W

38. Find the domain of the function (fogoh),, where f(x) = vx,g(x) = 3x and h(x) = x — 2
A) ]—o0,2] B) [2, +oo[ C) [-2, 4] D) R

39. Find the distance between the graph of the point of the intersection of the two functions
f(x) = —x, g(x) =+Vx and theline y = 2x — 1

A)1 B) - 0= D)5
40. Write the equation of the function whose x-intercepts are x =2 , x = —2 and x = 3
A) f(x) = (x—=3)(x* +4) B) f(x) = (x +3)(x* + 4)
Of(x)=(x—-3)(x*—-4) D) f(x) = (x —4)(x — 3)
41. If f(x) = _;:lz and g(x) = Iz:l then find the result of xlirzzl[f(x)g(x)]
A)—1 B) -2 O3 D) Does not exist

42. Find the result of lim (2 +<22)

xX—=400 2

A) 3 B)0 C) 4 D) 2

43. If the function f(x) = :z:’ has y-intercept at the point (0, %) then find f'(0) ?
A) 6 B) - C) — D) —
44. Find the result of lingw A)— B) 2 Q)6 D)1
X—

2 :
45. The result of [(2x + —)dx is:

A) x% + 2tanx + ¢ B) x? — 2tanx + ¢ C)x? + tan2x + ¢ D) 2x + 2tanx + ¢

. . 2 <_1
46. Find the value of (a? + 2 that the funct —_{ax +1 X =
ind the value of (a ) so that the function f(x) 3 43 s 1

have no pionts of discontinuity.

A)3 B) 1 C)2 D) -2
47. 1f [ f(x)dx = a+2b then find the value of ['[f(x) + 4] dx
A) 6b — 3a B) 6b + 3a C)4b —a D)a+2b+4

48. Find the equation of the tangent line to the graph of the curve x + 1 =tany at y=m
A)y=x+m B)yy=—x-1+mn Oy=x+1+nm D)yy=x—-m
49. The figure on the right shows the graph of the derivative \ N /
i

of the function f. which of the following is true ?

NI < <O B < f@<f@ | N/
OfO) < <@  D)f@)= f1) = f(O)

50. Assume that x and y are two differentiable functions of a variable t , if x? + y% =13

ﬁndd—y, whereg=2 and x =3 , y=2
dt dt
A) -2 B) 2 O)4 D) -3
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1. Find the antiderivative of the function f(x) = 2x(10 — 4x?)? whose graph passes through
the point (2,10)

A)F(x) = 250 4 28 B)F()_%—zs
_ —_A4v2)3
C)F(x)—M+8 D)F(x)=%—
2. The figure on the right shows the graph of a function f(x) -
3
Which of the following is true ? 2 / frx)
" " ’ " 1
A) f"(0) < f"(1) B) f'(0) <f"(-1)

Of=1)>f(1) D) f'(=1)+f(1)<0

'
(53]

'

'

O R '
N WP -

x? . ST A
3. f(x) =3x— ~ which of the following is f (T)
7 5 3
A)— B) — 0 - D)2
4. A point moves on the x-axis .The function S(t) = t? — 6t + 5 is the position function

of this point , ¢ is measured in second and S in meters. Find the average velocity of this point

during the first four seconds.
A)—2m/s B)4m/s C)1m/s D) -3 m/s
5. Find the equation of the tangent line to the graph of the curve x+ 1 =tany at y=m

A)y=x+mrn Byy=-—x—-1+n COy=x+1+nm D)yy=x—m
6. Find the range of the function f(x) = |x-|1-3 I
A) R — {0} B) R — {-3} C)]10,+oo[ D) R
—-X
7. Find the result of il_r)r& Nrz= A) 3 B) 2 C) —1 D) -2
. 2x
8. Use the squeeze theorem to find ilir(z) f(x) where s S < f(x) < S
A) 2 B) C) -2 D);

9. What is the behavior of the function f(x) = 2x* + 5x” + 8 when x tends to —o
A) The function tends to +oo B) The function tends to —oo
C) The function tends to —2 D) The function tends to 0

A)x? + 2tanx+c¢  B)x?—2tanx+c¢  C)x?>+tan2x+c  D)2x+ 2tanx +c¢
11. Find the value of & so that the function f(x) = kx> — 1 passes through the point (—1,2)

A) -3 B) 3 C) -2 D)2
12. Find the result of lim Z22XXian2x oy 5 B) 2 C)6 D) 1
x—0 2x 2

0010 100

2 —
13. Find the value of (a? + 2) so that the function f(x) = {axB +1 =-1
ax® +3 x>-—1
have no pionts of discontinuity.
A) 3 B)1 )2 D) -2
14. Find the derivative of the function f(x) = InV2 + cos?x
A sinx B —-sin2x —-sin2x —sin2x
) 24+cos? x ) 2(2+cos? x) ) J2+cos2x ) 24+cos? x

15. Find the maximum product of two positive numbers such that the sum of the first and twice the
second is 100
A) 1750 B) 1000

16. Find the result of lim =22

x—-3~ (x—3)3

17. Which of the following functions is symmetric with respect the origin ?

C) 1500 D) 1250
A) —o B) + C) -2 D) 2

A) f(x) = |x| B) f(x) = cos3x O) f(x) = xsin®x D) f(x) =1—+/x+3

18. Find the third derivative of the function f(x) = xlnx
1 2 —2 —1

A+ B) = O = D)=

19. Find the area of the shaded region where f(x) = x + sinx g )
) [f(x)=x+sinx
A)n? +1 B)—+1 il
C) T2 +4 D) %2 1+

20. Find the distance between the graph of the point of the intersection of the two functions
f(x) = —x, g(x) =+/x and theline y = 2x — 1

V5 2
A1 B) —— €)= D) V5
21. Find the interval on which the graph of the function is concave f(x) = x + %

A) ]0, +oo[ B) |—0,0[ C) 14, +oo] D) |—o0, 4]
22.Ife¥ =—sinx, find y
/ ’ ] 1 ' -1
A)y' = tanx B)y = —tanx Oy = py— D)y’ = —
23. The result of fl(x2 +1)2dx is:  A)— B)— €)== D)%
24. If f(x) = 2= and g(x) =220 then find the result of Lim [ (x)g (x)]
A) -1 B) — O3 D) Does not exist
25. Use the figure on the right to find the mean value
of the function f over the interval [0, 8] ) f
A) B) 22 NN
4 1
C)l?1 D)% 21’121456789
26. Find the limitof lim ~— (Use L'Hopital's rule )
x— 0 In(x+1)
A)3 B)e C) -1 D)1
27. Find the result of lim (2 + ”52") A) 3 B) 0 C) 4 D) 2

X—+00




28. At which value of x the graph of the function f(x) = 2 x* — 6 x + 1 has a point of inflection ?
A)x =0 Byx=1 CO)x=2 D) None
29. Use the intercepts, symmetry, asymptotes, first and second derivative test to determine the

graph of the function f(x) = 2x

x2+41
A) ; B) 3 C) 31 D)

: . )
/\ : 1

1 R 2 3 | =21 1
-1 3 Z
,

oW

o
.

2

'
=T
—

2

]
' [
W

30. Write the equation of the function whose x-intercepts are x =2 , x = —2 and x = 3
A) f(x) = (x = 3)(x* +4) B) f(x) = (x +3)(x* + 4)
C) f(x) = (x =3)(x* - 4) D) f(x) = (x =)(x —3)
31. Find the vertical and slant asymptotes of the function f(x) = >
A)x=2,y=x+1 B)yx=1,y=—x+1
C)x=-1,y=2x—-1 D)yx=1,y=—-(x+2)
32. Find F'(x) if F(x) = [, t Ytdt
AF(x)=8—x3x BF(x)=x3¥x CF'(x)=-xiVx

x—1

D)F'(x) =x3x—38

2x +1 -1<x<?2
33. Which of the following is false for the function f(x) =4 3 x=2
1+ x? 2<x<4
A) xl_i];lf(x) * (D) B) f{ij]}ﬁ f(x)=0 ©) xl_if;l_ f(x) =5 D) f(2) #0

34. Assume that x and y are two differentiable functions of a variable t , if x* + y? = 13

ﬁndd—y, whered—x=2 and x =3 , y=2
dt dt

A) =2 B)2 C)4 D) -3
35. Find the value of a if the slope of the line passing through the points (_?1 , a) , (_?2 ,g) is —1
A) 15 B) — C)— D) -
36. Find the value of b where the two functions f(x) = 3x — 2b and g(x) = xz;ﬁ?'s are intersected
atx = —2 A) 2 B) —- C)— D) None of them
37. Find the domain of the function (fogoh) ) where f(x) = Vx,g(x) = 3x and h(x) = x — 2
A) ]-o0,2] B) [2, +oo[ O) [-2, 4] D) R

38. f(x) =x%+ x —2 Which of the following equals f(t — 1)
A) (t—1)? B) (t—1)(t+2) C)(t—2)(t+1) D) None of them

39. The figure on the right shows the graph of the derivative AR
of the function f. which of the following is true ? \ /

B) f(1) < f(2) <f(0)
D) f(2) = f(1) = f(0)

A)f(2) < fF() <f(0)

Of0) < f()<f@)
40. The result of foz xe*dx is:

A) e? B)e? -1

Oe?+1

41. What is value of k when the function f(x) = §x3 — x + k has horizontal tangentat x = k — 1

A)—1land 1 B)0and 1 C)0and 2 D)0 and — 2
42. Find the decreasing interval of the function f(x) = %x + sinx in the interval ] 0,2m [
5m 2w 4T 21 4T
A o5 B |5 O Jo. 5 D) |5 2]
43. Which of the following functions is discontinuous at x = 2 and it has a non-removable
. . x2-16 4x—16
discontinuity at x = 2 A)f(x) = Py B) f(x) = pICarS
x2—4 4x%-16
C)f(X)={4-—2x X% 2 D)f(x)={4_2x X # 2
-2 x=2 4 x =2
2_
44. Find the equation of the horizontal asymptote of the function f(x) = %
A)y=0 B)y =4 CO)y=2 D) None

45. Find the values of a and b ,if f(x) = ax® + bx? — 3 knowing that f'(—2) = 16 and f"'(1) = —4

A)a=—,b=-2 B a=§,b=2
46. Which of the following is true?

A) lim™ = 1

x>0 X
B)Iff(a) = f(b)thena =b
C) If f is a rational function then it has at least one vertical asymptote .
D) If f(x) = g(x) for all x except for x = 0 and limf(x) = L then limg(x) = L

C)a=%,b=2 D)a=§,b=—3

x—0 x—0
47. 1f [ f(x)dx = a+2b then find the value of [ [f(x) + 4] dx
A) 6b — 3a B) 6b + 3a C)4b —a D)a+2b+ 4
48. Find the result of [( ———)dx
cosx+sinx

B) —sinx — cosx + ¢
D) In| cosx + sinx|+c

A) sinx + cosx + ¢
C) sinx — cosx + ¢

49. If the function f(x) = % has y-intercept at the point (0, %) then find £'(0) ?

7 -1 3
A) 6 B) e O) - D) -
50. Use the given graph on the right, to find 5
f=1) - 2lm f(x) i B
the result of 0 e %'\ / ‘
A)4 B) -2 34 1 V345678910
0)1 D)3 / 2
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1.

The result of fol(x2 +1)?%dx is: A) % B) 115 6)) %

5
D)E

2. Find the maximum product of two positive numbers such that the sum of the first and twice the

3.

8.

9.

10. The figure on the right shows the graph of the derivative

11. Find the value of b where the two functions f(x) = 3x — 2b and g(x) = x2-

12. Use the figure on the right to find the mean value E during the first four seconds.
of the function f over the interval [ 0,8 ] " 7 A)—2m/s B) 4 m/s C)1m/s D) —3m/s
A) % B) 22 W 25. f(x) = x? + x — 2 Which of the following equals f(t — 1)
oL D) = N A) (t—1)2 B)(t—1)(t+2) ) (t—2)(t+1) D) None of them
2 26. At which value of x the graph of the function f(x) = 2 x* — 6 x + 1 has a point of inflection ?
0011 100 A)x =0 B)yx=1 C)x=2 D) None

second 1s 100

A) 1750 B) 1000 C) 1500 D) 1250
What is the behavior of the function f(x) = 2x* + 5x” + 8 when x tends to —o
A) The function tends to +oo B) The function tends to —oo
C) The function tends to —2 D) The function tends to 0
Find the limit of lim e (Use L'Hopital's rule )
x— 0 In(x+1)
A)3 B)e C) -1 D)1
The result of | 02 xe*dx is:
2
A) e? B)e? —1 C)e2+1 D)%+2
2x +1 -1<x<2
Which of the following is false for the function f(x) = x =2
1+ x? 2<x<4
A) lirglf(x) + f(1) B) lirrg+ f(x)=0 (0] liTSl_ f(x)=5 D) f(2) #0
x— x> o
2_
Find the equation of the horizontal asymptote of the function f(x) = %
A)y=0 B)y=4 CO)y=2 D) None

Find the equation of the tangent line to the graph of the curve x +1=tany at y=m
A)y=x+m B)yy=—x—-1+mn Oy=x+1+nm D)yy=x-m

Find F'(x) if F(x) = [, t Ytdt
AF(x)=8—x3VYx BF(x)=xVx OC)F'(x)=—-x3x

D)F'(x) =x3x—8

of the function f. which of the following is true ?

3
2
1

Vi@ < o< B <s@<so N

O) f(0) < f(1) <f(2) D) f(2) = f(1) = f(0)

T
/ x
2

+5 )
are intersected

atx = —2 A) 2 B) —- C)— D) None of them

13. Find the derivative of the function f(x) = InV2 + cos?x

A sinx —sin2x —sin2x —sin2x
) 24+cos? x ) 2(2+cos? x) ) J2+cos2x ) 24+cos? x
14. Find the value of a if the slope of the line passing through the points (_?1 , a) , (_?2 ,g) is —1
A)15 B) — C)— D)~
15. If f(x) =~ and g(x) = |x+ | then find the result of llm [f(x)g(x)]
I
A)—1 B) — O3 D) Does not exist
X2y

16. Find the vertical and slant asymptotes of the function f(x) = xx_: !

A)x=2,y=x+1 B)yx=1,y=—-x+1

CO)x=-1,y=2x-1 D)x=1,y=—(x+2)
17. Find the result of lingw A)— B) 2 C)6 D) 1

X—
18. Find the result of [( ———=x_)dx
cosx+sinx
A) sinx + cosx + ¢ B) —sinx — cosx + ¢
C) sinx —cosx + ¢ D) In| cosx + sinx|+c

19. Find the interval on which the graph of the function is concave f(x) = x + %
A) ]0, +oo[ B) |—0,0[ C) |4, +oo[ D) |-, 4|
20. Find the result of lim (2 + C"SZ’“) A) 3 B) 0 C) 4 D) 2

x—>+oo

21. If the function f(x) =
A)6 B)T O== D) >

, =) then find f'(0) ?

22. Which of the following functions is discontinuous at x = 2 and it has a non-removable

discontinuity at x = 2 A)f(x) = v B) f(x) = ii;iz
x2-4 4x2-16
C)f(X)={4—2x X #2 D)f(x)={4—z x ¥ 2
-2 x=2 4 x =2

23. Use the intercepts, symmetry, asymptotes, first and second derivative test to determine the

graph of the function f(x) =

2+1
A) 3 B) 3 C) 3] D) 1 &

> P 2
1 \ 1 1 x 1

-1 T | === 2 3 | F3—2_-1 i 2 31[8 2 4 i 2

(38 ]
9

'
w o
(3]

24. A point moves on the x-axis .The function S(t) = t? — 6t + 5 is the position function
of this point , ¢ is measured in second and S in meters. Find the average velocity of this point




27. Find the result of ling \/x_-l_-ch—l A)3 B) 2 O -1 D) -2 41. Find the value of k so that the function f(x) = kx3 — 1 passes through the point (—1,2)
” b 7 b A) -3 B) 3 C) -2 D)2
. If [ f(x)dx = a+ 2b then find the value of [ [f(x) + 4] dx 2.1 e = —sinx, find y
A) 6b — 3a B) 6b + 3a C)4b —a D)a +2b+ 4 A)y' = tanx B)y' = — tanx C)y = 1 D)y = -1
29. Find the third derivative of the function f(x) = xlnx , tanx , tanx
. X X
A) % B) j_z 9 ‘x_zz D) ;_i 43. Use the squeeze theorem to find iliré f(x) where wrark-Yi (x) < ——
30. Find the values of a and b ,if f(x) = ax® + bx? — 3 knowing that f'(—2) = 16 and f"'(1) = —4 A) 2 B)% C) -2 D)%
1 1 1 1
A)a=-,b=-2 B)a=3,b=2 Ca=5.b=2 D)a=2,b=-3 44. f(x):3x—%2 whichofthefollowingisf’(%)
31. Find the antiderivative of the function f(x) = 2x(10 — 4x?)? whose graph passes through A) 7 B) 5 ) 3 D)2
the point (2,10) 2 2 2
A) Flx) = (10-4x2)3 08 B) F(x) = (10-4x2)° - 45. Find the domain of the function (fogoh) ) where f(x) = Vx,g(x) =3xand h(x) = x — 2
=== YPE) =" A) -0, 2] B) [2, +oo] C) [-2, +oo] D) R
O)F(x) = % + 8 D) F(x) = % -8 46. The. figure on the right shows the graph of a function f(x) T
32. Find the range of the function f(x) = |x-|1-3 I Whlc}(l of)the foléov&;mg 1§ true > (0) -1) ; /f )
A)f"(0)< f"(1 B)f'(0)<f"(-1 3
A)R - (0) B) R — (-3} )10, +oo] D) R NV IRLX VSO </ T DARE
33. Find the area of the shaded region where f(x) = x + sinx P € f(-1)>f(1) D) f/(=1)+f (1) <0 ;j
J(X)=xr+sinx '<
Ay? +1 B) = +1 3t =
C) m?+4 D) m* 1 47. Assume that x and y are two differentiable functions of a variable ¢ , if x? + y2 = 13
2 2 .
w2 n ﬁndd—y,whered—x=2 and x=3 , y=2
dt dt
34. Use the given graph on the right, to find i A) =2 B)2 ©)4 D) =3
f(-1)~ 21im_ f(x) ; ! 48. Which of the following is true?
X4 N X
the result of 0 T )ﬁ‘\ / ] A) il_rf(}li_l —1
A)4 B)—2 "‘/‘"L.é e B)If f(a) = f(b) thena = b
01 D)3 - 211 A C) If f is a rational function then it has at least one vertical asymptote .
35. Find the value of (a® 4+ 2) so that the function f(x) = {Z; 1 3 i ; _1 D) If f(x) = g(x) for all x except for x = 0 and limf(x) = L then limg(x) = L
— x—-0 x—-0
have no pionts of discontinuity. 49. Write the equation of the function whose x-intercepts are x =2 , x = —2 and x = 3
A)3 B) 1 C)2 D) -2 A)f(x)=(x—-3)(x%+4) B) f(x) = (x + 3)(x% + 4)
36. Find the decreasing interval of the function f(x) = %x + sinx in the interval ] 0,27 [ C) f(x) = (x —3)(x* — ‘21) D) f(x) = (x —4)(x — 3)
A) ]0,5_n B) ]2_n’4_n[ 0 ]O,Z—E[ D) ]4_71’ Zn[ 50. The result of [(2x + —)dx is:
3 1ol 3 3 A) x? + 2tanx + ¢ B) x? — 2tanx + ¢ C)x? + tan2x + ¢ D) 2x + 2tanx + ¢
37. Find the result of lirgl_ ) A) — B) +oo C) -2 D) 2
X— -
38. What is value of k when the function f(x) = §x3 — x + k has horizontal tangentatx =k — 1
A)—1land 1 B)Oand 1 C)0and 2 D)0 and — 2
39. Which of the following functions is symmetric with respect the origin ?
A) f(x) = |x| B) f(x) = cos3x O) f(x) = xsin®x D) f(x) =1—+/x+3
40. Find the distance between the graph of the point of the intersection of the two functions
f(x) =—x,g(x) =+x and theline y = 2x — 1
V5 2
A) 1 B) - C) 7 D) V5
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1. Find the interval on which the graph of the function is concave f(x) = x + %
A) 0, +oo[ B) ] -0, 0[ C) ]4, +oo[ D) |—c0, 4]
2. Find the equation of the tangent line to the graph of the curve x+ 1 =tany at y=mn
A)y=x+m B)yy=—x—-1+mn Oy=x+1+nm D)yy=x—-m
3. Use the intercepts, symmetry, asymptotes, first and second derivative test to determine the
graph of the function f(x) =

x2+1
A) 3 B) 3 &) 317 D)

/ 2 :
] \ 1 1

4 b 2 31— e

0w

4. Which of the following is true?
A) lim™ =1

x—-0 X
B)Iff(a) = f(b)thena =b
C) If f 1s a rational function then it has at least one vertical asymptote .
D) If f(x) = g(x) for all x except for x = 0 and limf(x) = L then limg(x) =L

x—-0 x—0

5. Find the area of the shaded region where f(x) = x + sinx AL _
72 f(x)=x+sinx
AA)“J +1 :B)—;-+'1 o
n2+4 n? ;
© D)~ ‘

6. Find the value of a if the slope of the line passing through the points (_?1 , a) , (? ,g) 1s —1

17 9 7
A) 15 B) v O — D) v 4
7. Which of the following functions is discontinuous at x = 2 and it has a non-removable
. . _ __ 4x-16
discontinuity at x = 2 A)f(x) = Py B) f(x) = PR
x2—4 4x2%-16
C)f(X)={4—2x X #2 D)f(x)={4—2 X #2
8. Find the third derivative of the function f(x) = xlnx
1 -1
A~ D)—
9. If f; f(x)dx = a+ 2b then find the value of ff[f(x) + 4] dx
A) 6b — 3a B) 6b + 3a C)4b —a D)a+2b+4

0012 100

10. Use the figure on the right to find the mean value
of the function f over the interval [0, 8]

A)14—1 B) 22
11 9
C) — D) —

—tJ L = n
» >
-

~,

'
(%]
—

'
—

A) x? + 2tanx + ¢ B) x? — 2tanx + ¢ C) x% + tan2x + ¢ D) 2x + 2tanx + ¢

12. Use the given graph on the right, to find R E
f-1) = 2lim £ i 1
the result of 0 e %\ / |
A) 4 B) -2 3413 1Y345678910
01 D)3 /

13. A point moves on the x-axis .The function S(t) = t? — 6t + 5 is the position function
of this point , ¢ is measured in second and S in meters. Find the average velocity of this point
during the first four seconds.

A)—-2m/s B)4m/s C)1m/s D)-3m/s
14. Find the value of b where the two functions f(x) = 3x — 2b and g(x) = xz__ *2 are intersected
atx = —2 A) 2 B) —- C)— D) None of them
15. Find the limit of lim — (Use L'Hopital's rule )
x—0 In(x+1)
A)3 B)e C) -1 D)1
_ —2x-2 _x+1]
16. If () = 222 and g(x) = bt n [ (0)g@)]
A) -1 B) — O3 D) Does not exist
17. Find the result of lim —2*> A) — B) + C) -2 D) 2

x—3~ (x—3)3
-x2-x-1

18. Find the vertical and slant asymptotes of the function f(x) =
A)x=2,y=x+1 B)yx=1,y=—-x+1
C)x=-1,y=2x-1 D)x=1,y=—-(x+2)

19. At which value of x the graph of the function f(x) = 2 x* — 6 x + 1 has a point of inflection ?

A)x=0 Byx=1 CO)x=2 D) None

20. Find the maximum product of two positive numbers such that the sum of the first and twice the

second is 100

x—1

A) 1750 B) 1000 C) 1500 D) 1250

21. Find the equation of the horizontal asymptote of the function f(x) = %
A)y=0 B)y—4 C)y—2 D) None

22. If the function f (x) = 21 ) then find £(0) ?
A)6 B) T O) T D) 7




23. Assume that x and y are two differentiable functions of a variable t , if x? +y2 = 13

ﬁndd—y, Whered—x=2 and x =3 , y=2
dt dt

A) -2 B) 2 C) 4 D) -3
24. Find the result of lim (2 + “’f" ) A3 B) 0 C) 4 D) 2
25. Use the squeeze theorem to find ilzré f(x) where 2622; S < f(0) < 1_::5 »

A) 2 B) % C) -2 D)%
26. The figure on the right shows the graph of the derivative i

of the function f. which of the following is true ? \ : /

B) f(1) < f(2) <f(0)
D) f(2) = f(1) = f(0)

A) f(2) < fF() <f(0)

O f(0) < f(1)<f(2)
27.1fe¥ =—sinx, find y
B)y' = — tanx

3 2 \i T 2 A 4
3
4
-5
1

C))"=tanx D)y’ =
28. Find the values of a and b ,if f(x) = ax® + bx? — 3 knowing that f'(—2) = 16 and f"'(1) = —4
A)a=%,b=—2 B)a=§,b=2 C)a=%,b=2 D)a=§,b=—3

29. Find the distance between the graph of the point of the intersection of the two functions
f(x) = —x, g(x) =+/x and theline y = 2x — 1

-1
tanx

A)y' = tanx

V5 2
A) 1 B) C)—= D) /5
30. Write the equation of the function whose x-intercepts are x =2 , x = =2 and x = 3

A) f(x) = (x—3)(x*+4) B) f(x) = (x +3)(x* + 4)
C)fx) = (x—32)(x2—4) D) f(x) =(x—4)(x—3)
31. f(x) = 3x — = which of the following is f’ (%)

7 5 3
A)— B) > C) = D)2
32. Find the value of k so that the function f(x) = kx3 — 1 passes through the point (—1,2)
A) =3 B) 3 C) -2 D) 2

33. Which of the following functions is symmetric with respect the origin ?

A) f(x) = |x| B) f(x) = cos3x O) f(x) = xsin®x D) f(x) =1—+/x+3
34. Find the decreasing interval of the function f(x) = %x + sinx in the interval | 0,2m [
) Y O B

35. f(x) = x? + x — 2 Which of the following equals f(t — 1)
A) (t—1)? B) (t— 1)(t+2) C)(t—2)(t+1) D) None of them
36. Find the antiderivative of the function f(x) = 2x(10 — 4x?)? whose graph passes through
the point (2,10)

—4+2\3 _a.2)3
A)F(x) = 2227 1 o B) F(x) = 1) 28
— —4x2)3 _ —4+23\3
C)F(x) ==L+ 8 D) F(x) = == —

12 12

1
[x+3 |

C)]0,+oo[ D) R

37. Find the range of the function f(x) =
A) R —{0} B) R — {-3}
38. Find F'(x) if F(x) = [, ttdt

AF(x)=8—x3x BFX=x3¥x OFX=—xVYx DF({x)=x3x—-8

39. Find the result of lirrolsmgx;r%"zx A) % B) 2 C)6 D)1
X—
2 —
40. Find the value of (a® + 2) so that the function f(x) = {axB +1 x< -1
ax> + 3 x>-—1

have no pionts of discontinuity.
A)3 B)1 C)2 D) -2

41. Find the result of [( ﬂ)dx

A) sinx + cosx + ¢ B) —sinx — cosx + ¢
C) sinx —cosx + ¢ D) In| cosx + sinx|+c
42. What is the behavior of the function f(x) = 2x* + 5x” + 8 when x tends to —oo
A) The function tends to +o0 B) The function tends to —oo
C) The function tends to —2 D) The function tends to 0

cosx+sinx

1, , ) . 1 1 28 5
43. Theresultof [ (x* +1)*dx is: A) - B)— O D)~
44. Find the result of il_r)rg =) A)3 B) 2 O -1 D) -2
45. The figure on the right shows the graph of a function f(x) -
3
Which of the following is true ? 2 / fix)
" 17 ! 17 1 ’
A)f"(0) < f(1) B) f'(0) < f"(~1) 1

Of=1)>f(1) D) f'(=1)+f(1)<0

'
4 '
G 14 [
o WP -

46. The result of foz xe* dx is:

2
A) e? B)e? —1 C)e? +1 D)%+2
477. Find the derivative of the function f(x) = InV2 + cos?x
A sinx —Ssin2x —sin2x —sin2x
) 24cosZ x ) 2(2+cos? x) ) V2+cos?x ) 2+cos? x
48. Find the domain of the function (fogoh), where f(x) = Vx,g(x) = 3x and h(x) = x — 2
A) |-o,2] B) [2, +oo[ C) [-2, +oo] D) R
2x+1 -1<x<?2
49. Which of the following is false for the function f(x) ={ 3 x =2
1+ x? 2<x<4

A) lirgtf(x) + f(1) B) lirr%)+ fx)=0 O lirgz_ f(x)=5 D)f(2) #0
x— X i
50. What is value of k when the function f(x) = §x3 — x + k has horizontal tangentat x =k — 1

A)—1land 1 B)Oand 1 C)0and 2 D)0 and — 2
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—x2%-x-1

1. Find the vertical and slant asymptotes of the function f(x) =

A)x=2,y=x+1 B)yx=1,y=—-x+1
C)x=-1,y=2x—-1 D)x=1,y=—(x+2)

2. f(x) = 3x — = which of the following is ' (=-)
N7 B)i C) — D)2

3. If the function f(x) = 21 ) then find £'(0) ?
A)6 B) -~

x—1

C)T D)T

4. Use the intercepts, symmetry, asymptotes, first and second derivative test to determine the
graph of the function f(x) =

2+1
A) 3 B) 3] C) 31 D)

/ . :
] \ 1 1

-1 1 B 3 5> 1 2 3 32 -l { 1 2 3 -3 -2 »‘l 1 2

o w

5. A point moves on the x-axis .The function S(t) = t? — 6t + 5 is the position function
of this point , ¢ is measured in second and S in meters. Find the average velocity of this point

during the first four seconds.

A)—2m/s B)4m/s C)1m/s D) -3 m/s
6. Find the values of a and b ,if f(x) = ax® + bx? — 3 knowing that f'(—=2) = 16 and f'(1) = —4
A)a=—b=- B)a=§,b=2 C)a=—,b=2 D)a=§,b=—

7. What is the behavior of the function f(x) = 2x* + 5x” + 8 when x tends to —o
A) The function tends to +oo B) The function tends to —oo
C) The function tends to —2 D) The function tends to 0

2_
8. Find the value of b where the two functions f(x) = 3x — 2b and g(x) == — *> are intersected

atx = —2 A) 2 B) % C) % D) None of them

9. What is value of k when the function f(x) = §x3 — x + k has horizontal tangentat x = k — 1
A)—1land 1 B)Oand 1 C)0and 2 D)0 and — 2
10. Find the value of k so that the function f(x) = kx> — 1 passes through the point (—1,2)
A) -3 B) 3 C) -2 D) 2
11. Find the maximum product of two positive numbers such that the sum of the first and twice the
second 1s 100
A) 1750 B) 1000

C) 1500 D) 1250

0013 100

12. Find the result of limsmg'x;r+n2x A) % B) 2 )6 D)1

x—-0

13. Find the value of a if the slope of the line passing through the points (_?1 , a) , (? , g) s —1
17 9 7
A) 15 B) v 0 — D) —

14. Find the equation of the tangent line to the graph of the curve x + 1 =tany at y=m

A)y=x+m Byy=—x—-1+nm Oy=x+1+nm D)y=x—7t
15. Use the squeeze theorem to find iliré f(x) where 2e22x < f(x) < —
A) 2 B)% C) -2 D) ;
16. Find the decreasing interval of the function f(x) = %x + sinx in the interval ] 0,27 [
51 2w 4w 2 41
Ao, B |5 O Jo, 5 D) |55, 2n]

17. Find F'(x) if F(x) = [ t VEdt

AF (x)=8—x3x BFx)=x3¥x OF () =-xiVx
18. Ife¥ =—sinx, find y

D)F'(x) =x3/x—38

! ! ! 1 ! 1
A)y' = tanx B)y = —tanx Oy = py— D)y’ = py——
19.
A) x? + 2tanx + ¢ B) x? — 2tanx + ¢ C) x% + tan2x + ¢ D) 2x + 2tanx + ¢
20. Find the result of llT 2+ cost) A) 3 B)0 C) 4 D) 2
X—>+ 00
21. Find the result of il_r)r(}m - A)3 B) 2 O -1 D) -2

22. Use the given graph on the right, to find
f(=1) - Zli12+f(x)

=
70 /N/j ™\ / ‘

the result of

A) 4 B) -2 34| 1V¥V345678910.
01 D)3 / :
23. Find the limit of lim — (Use L'Hopital's rule )
x— 0 In(x+1)
A)3 B)e C)-1 D)1
2x +1 -1<x<?2
24. Which of the following is false for the function f(x) = { 3 x =2
1+ x? 2<x<4
A) lirgtf(x) + f(1) B) lirr%)+ fx)=0 0 lirgl_ f(x)=5 D)f(2) #0
X— X— X—
25. If f;f(x)dx = a + 2b then find the value of ff[f(x) + 4] dx
A) 6b —3a B) 60 + 3a C)4b —a D)a+2b+ 4

26. Find the antiderivative of the function f(x) = 2x(10 — 4x?)? whose graph passes through
the point (2,10)

_ 2\3
Q) 428 B) F(x) =

(10 —4x2)3

A)F(x) = M —28
—(10—4x2)3

12

C)F(x) = +8 D) F(x) = —8




|

1+sin2x
—)

27. Find the result of [(

A) sinx + cosx + ¢
C) sinx — cosx + ¢

cosx+sinx
B) —sinx — cosx + ¢

D) In| cosx + sinx|+c

28. Write the equation of the function whose x-intercepts are x =2 , x = —2 and x = 3
A) f(x) = (x —3)(x* +4) B) f(x) = (x +3)(x* + 4)
C) f(x) = (x =3)(x* - 4) D) f(x) = (x = 4)(x - 3)

—-2x+5

29. Find the result of lim A) — B) +o C) -2 D) 2
x—3~ (x=3)3
_ —2x-2 _x+1] .
30. If f(x) = T and g(x) = —— then find the result of xlir_nl[f(x)g(x)]

A)—1 B) -2 O3 D) Does not exist

2 —
31. Find the value of (a2 + 2) so that the function f(x) = {chg i ; . i _1

have no pionts of discontinuity.
A)3 B) 1 C)2 D) -2

32. Find the interval on which the graph of the function is concave f(x) = x + %

A) ]0, +oof B) |-, 0[ O) ]4,+oo[ D) |0, 4]
33. Find the range of the function f(x) = |x-|1-3 I
A) R — {0} B)R — {—3} C)]0,+4oo] D)R
34. Find the domain of the function (fogoh), where f(x) = Vx,g(x) = 3x and h(x) = x — 2
A) |-, 2] B) [2, +oo[ C) [-2,+oo] D)R
35. The figure on the right shows the graph of a function f(x) T
Which of the following is true ? 2 / fix)
B) f'(0) < f"(-1) ‘

A) f7(0) < f"(1)
Of=1)>f(1)

D) f'(=1)+f(1)<0

'
(53]

'

'

i .9 [
N WP -

L(x2 2 dy s - 1 =l 28 4
36. Theresultof [/(x*+1)*dx is: A) - B)— O) D) —
37. Which of the following is true?

A) lim™ =1

x—-0 X
B)Iff(a) = f(b)thena =b
C) If f is a rational function then it has at least one vertical asymptote .
D) If f(x) = g(x) for all x except for x = 0 and limf (x) = L then limg(x) = L

x—0 x—0
38. Find the derivative of the function f(x) = InV2 + cos?x
A) sinx ) —sin2x ) —sin2x —sin2x
2+cos? x 2(2+cos? x) J24cos?x ) 2+cos? x
39. Which of the following functions is discontinuous at x = 2 and it has a non-removable
. .. x2-16 4x-16
discontinuity at x = 2 A)f(x) = Py B) f(x) = PR
x2—4 4x%-16
C)f(X)={4—2x X #2 D)f(x)={4_2x X #2
-2 x=2 4 x =2

40. At which value of x the graph of the function f(x) = 2 x* — 6 x + 1 has a point of inflection ?
A)x=0 Byx=1 CO)x=2 D) None
41. f(x) = x> + x — 2 Which of the following equals f(t — 1)
A) (t—1)2 B) (t—1)(t+2) O)(t—2)(t+1) D) None of them
42. Which of the following functions is symmetric with respect the origin ?
A) f(x) = |x| B) f(x) = cos®x C) f(x) = xsin®x D) f(x) =1—+x+3
43. Assume that x and y are two differentiable functions of a variable t , if x> + y? = 13

ﬁndd—y, where 2 =2 and x = 3 , y=2
dt dt

A) —2 B) 2 C) 4 D) —3
44. Find the third derivative of the function f(x) = xlnx
A) x B) x2 C) x2 D) x?

45. Use the figure on the right to find the mean value
of the function f over the interval [0, 8]

A)14—1 B) 22
C) — D) —

—_ 1 W = Ln
» »
-

~

'
(¥
—

'
p—

'
(o]

46. Find the distance between the graph of the point of the intersection of the two functions
f(x) = —x, g(x) =+/x and theline y = 2x — 1

V5 2
A)1 B) C) 7 D) /5
477. The figure on the right shows the graph of the derivative NE
of the function f. which of the following is true ? :

B) f(1) < f(2) < f(0)
D) f(2) = f(1) = £(0)

A) f(2) < f(1) <f(0)
O) f(0) < f(1) <f(2)

2_
48. Find the equation of the horizontal asymptote of the function f(x) = %
A)y=0 B)y =14 C)y=2 D) None
49. Find the area of the shaded region where f(x) = x + sinx A )
2 f(x)=x+sinx
A)ym? +1 B)—+1 il
2 5|
T2 +4 2 1
0= D)~ o
50. The result of foz xe* dx is:
2
A) e? B)e? —1 C)e?+1 D) —+2
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12. Find the derivative of the function f(x) = InV2 + cos?x
SN: 000014 A) sinx B) —sin2x ) —sin2x )—sian
Choose the correct option. ( 2 marks for each question) 2+cos? x 2(2+cos? x) V2+cos?x 2+cos? x
2x + 1 -1<x<?2 13. Find the result of [( %)dx
1. Which of the following is false for the function f(x) =1{ 3 x =2 A) sinx + cosx + ¢ B) —sinx — cosx + ¢
1+ x? 2<x<4 _ _
A) l_i)rglf(x) + f(1) B) lirrz,)+ F) =0 0) IE’Q_ F) =5 D) f(2) % 0 C) sinx —cosx + ¢ D) lcr(z)lszc;cosx + sinx|+c
> X X x 14. Find the result of llZLn 2+ ) A3 B) 0 C) 4 D) 2
X—>4 00

A) x? + 2tanx + ¢ B) x? — 2tanx + ¢ C) x? + tan2x + ¢ D) 2x + 2tanx + ¢ 15. Find ‘gle rrllgz(;lmum product of two positive numbers such that the sum of the first and twice the
second is

3. Find the value of a if the slope of the line passing through the points (_?1 ,a) , (_?2 g) is —1 A) 1750 B) 1000 C) 1500 D) 1250
A) 15 B) % C) % D) % 16. Find the antiderivative of the function f(x) = 2x(10 — 4x%)? whose graph passes through

4. A point moves on the x-axis .The function S(t) = t? — 6t + 5 is the position function the point (2,10) 5

of this point , ¢ is measured in second and S in meters. Find the average velocity of this point A) F(x) = w + 28 B) F(x) = % — 28

during the first four seconds. _(10-4x2)3 —(10—4x2)3

A)—2m/s B) 4 m/s C)1m/s D) -3 m/s O (Y= —+8 D)F(x)=—F1,——8
5. Use the given graph on the right, to find i 17. Which of the following is true?

f(=1) - 2lim_ f(x) . A o A) lim™ =1
the result of x4t AW : x>0 X
£(0) 1%/3 ‘ _ _

A) 4 B) -2 .3../“\1»/3/45(,78910; B)Iff(a) =f(b)thena=b |

01 D)3 / 2 C) If f is a rational function then it has at least one vertical asymptote .

, o . Y _ _ _ D) If f(x) = g(x) for all x except for x = 0 and limf(x) = L then limg(x) =L

. == ’ x— x—
6. Find the decreasing interval of the function f(x) X +sinx in the interval | 0,2m [ 0 0
. 2x

A) ]O’STE B) ] 2m 4”[ ) ]O,ZTT[[ D) ]4T7T, 27‘[[ 18. Use the squeeze theorem to find il:ré f(x) where —=— < f(x) < ———
7. Find the values of a and b ,if f(x) = ax® + bx? — 3 knowing that f'(—2) = 16 and f"'(1) = —4 A) 2 B)% C) -2 D) ;

A) a= %,b = —2 B) a = %,b =2 C) a= %,b =2 D) a = %,b = =3 19. The figure on the right shows the graph of a function f(x)

Which of the following is true ?
A) f7(0) <f"(1) B) f'(0) < f"(-1)
O f(=1)>f(1) D) f'(-1)+f'(1)<0

8. Use the figure on the right to find the mean value
of the function f over the interval [0, 8]

A)% B) 22
C) — D) —

— W
-
=
=
~—

— 2 W
#» »
-
~

(8%

—

—
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w
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n

[=)}

-~

0

L=}
'
'
A¥5 )
'
'

bbb

20. What is value of k when the function f(x) = §x3 — x + k has horizontal tangentat x = k — 1
9. Which of the following functions is discontinuous at x = 2 and it has a non-removable

- - 4x-16 A)-land1 B) 0 and 1 C) 0 and 2 D) 0 and — 2
discontinuity at x = 2 A f() = 2x—4 B) f(x) = 4x2-8 21. The figure on the right shows the graph of the derivative NE
2 2
C) f(x) = {Z — x#2 D) £ (x) = {41‘ % x#2 of the function /. which of the following is true ? \ : /
=1 ox N
-2 x=2 4 x =2 32 A, 12 |
A)f(2) < f(1))<f(0 B)f(1) < f(2)<f(0 \\
10. If ff f(x)dx = a + 2b then find the value of f;[f(x) + 4] dx )/2) fA) <1 V) f(2) <10 -
A) 6b — 3a B) 6b + 3a C)4b —a D)a +2b+ 4 O f(0) < f(1) <f(2) D) f(2) = f(1) = f(0) s

0014 100




22. Find the limit of liﬂ(l) ;—(;1) (Use L'Hopital's rule ) 38. Find the equation of the tangent line to the graph of the curve x + 1 =tany at y=m
X
A)3 B)e C)—1 D)1 A)y=x+m Byy=—x—-1+nm Oy=x+1+nm D)y=x-nm
. : : : o o
23. Which of the following functions is symmetric with respect the origin ? 39. Assur:llf that x ani y are two differentiable functions of a variable ¢ , if x* + y~ = 13
Af=lxl B f=cos’x  Of® =xsin’x D) fx)=1-Vx+3 find G- wheregp =2 and x =3, y =2
24. Find the domain of the function (fogoh) y, where f(x) = Vx, g(x) = 3x and h(x) = x — 2 A) -2 B) 2 )4 ] D) -3
A) |-, 2] B) [2, + o] C) [-2, + o] D) R 40. Find the vertical and slant asymptotes of the function f(x) = _xx::_l
2_
25. Find the value of b where the two functions f(x) = 3x — 2b and g(x) == - *® are intersected A x=2,y=x+1 Byx=1,y=-—x+1
_9 9 CO)x=-1,y=2x—-1 D)yx=1,y=—-(x+2)
atx = —2 A) 2 B) — C)— D) None of them _ 2x—1 _ _ _1
4 t - 41. 1f the function f(x) = -5 has y-intercept at the point (0, —) then find f '(0) ?
26. Find the value of (a® + 2) so that the function f(x) = {Zfﬁ i é i > :1 A)6 B) 4L ) % D) %
have no pionts of discontinuity. 42. Find the distance between the graph of the point of the intersection of the two functions
A)3 B)1 €2 D) —2 f(x) = —x,g(x) =+/x and theline y = 2x — 1
27. Atwhich value of x the graph of the function f(x) = 2 x* — 6 x + 1 has a point of inflection ? 01 By 5 o) 2 D) VE
A)x =0 B)yx =1 C)x =2 D) None ) )_| | NG )
—2x-2 +1
28. Find the area of the shaded region where f(x) = x + sinx FAP— 43. If f(x) = Ixf-l and g(x) = = then find the result of llm [f (x)g(x)]
X)=XT8Inx
A) 7?2 +1 B) %2 +1 5t A)—1 B) .— O3 D) Does not exist
D)= | 44, Find the result of lirrgw A) % B) 2 C)6 D) 1
- poah
2 3 ’
w2 - 45. If e¥ = —sinx, find y
1 -1
A)y' = tanx B)y' = — tanx Oy = D)y’ =
29. The result of fol(x2 +1)2dx is: A) i B) % O) % D) % )y ) y )Y =tz )Y = s
46. Find the result of lim A)3 B) 2 O -1 D) -2
30. Find F'(x) if F(x) = [ t Ve dt BT 0 VT ) ) ) )
AF X)) =8—x¥x BF®=x¥x OF & =-x3¥x D)F(x)=x3x—8 477. Use the intercepts, symmetry, asymptotes, first and second derivative test to determine the
31. Find the third derivative of the function f(x) = xlnx graph of the function f(x) = 2+1
1 -1 A) 3 B) 3 0) 3= D) 3
A) — D) —- . . 5 5
X X 2 = 2
32. What is the behavior of the function f(x) = 2x* + 5x” 4+ 8 when x tends to —co /1\ I 2 ] 2 . ] i
3 5> 1 2 3 |[P—=2_- 2 3 2 -
A) The function tends to +oo B) The function tends to —oo . - l ]
C) The function tends to —2 D) The function tends to 0 3 < 3
33. Find the range of the function f(x) = ]
g f&) = |x+3 | 48. Find the result of lim 2x+§ A) — B) + C) -2 D) 2
A) R — {0} B) R — (-3} €)]0,+oof D) R s )
X 1Q ¢
34. f(x) = x? 4+ x —2 Which of the following equals f(t — 1) 49. The result of fo xe dx is: ,
A) (t—1)? B) (t— 1)(t+2) C)(t—2)(t+1) D) None of them A)e? B)e?—1 C)e?+1 D)%+2
35. Find the equation of the horizontal asymptote of the function f(x) = % 50. f(x) =3x— %2 which of the following is f' ( ; )
A)y=0 B)y=4 Oy=2 D) None A)7 B)7 )i D) 2
36. Find the interval on which the graph of the function is concave f(x) = x + %
A) ]0, +oo[ B) |0, 0] 0) 14, +oo[ D) |-, 4[
37. Find the value of k so that the function f(x) = kx> — 1 passes through the point (—1,2)
A) -3 B) 3 C) -2 D) 2
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Choose the correct option. ( 2 marks for each question)

1. Find the range of the function f(x) = —

|x+3 |
A)R - {0} B) R — {-3} €)]0,+oo] D) R
2. Find the limit of lim (Use L'Hopital's rule )
x— 0 In(x+1)
A)3 B)e C) -1 D)1
1 . 5

3. The result of fo (x2+1)?dx is: A) % B)% C)% D)~
4. If [7 f(x)dx = a+2b then find the value of [ [f(x) + 4] dx

A) 6b — 3a B) 6b + 3a C)4b —a D)ya+2b+4

5. Which of the following functions is symmetric with respect the origin ?
A) f(x) = |x| B) f(x) = cos3x O) f(x) = xsin®x D) fx) =1—+x+3
6. Use the figure on the right to find the mean value
of the function f over the interval [0, 8]

A)— B) 22
C) — D) —

— 2 W
#» »
-
~

(8%
—
—
(%]
w
J-
wn
[=)}
-~
0
L=}

-2

7. Use the intercepts, symmetry, asymptotes, first and second derivative test to determine the
graph of the function f(x) =

x2+1
A) 3 B) 3 C) 31 D)

1 \ | 1

E WG = 2 3 |PP—=1g] 1 2 3|[7 2 1 { 2

o W

5]
3

{ l

Y S

—-X

8. Find the result of il_r)r& W= 1 A)3 B) 2 C) -1 D) -2
_ —2x-2 _lx+1]
9. 1f f(x) =+ and g(x) =~ ]
A)—1 B) -2 03 D) Does not exist
10. Find the decreasing interval of the function f(x) = %x + sinx in the interval ] 0,2m |
51 2m 4T 21 41T
Ao, B |55 O Jo.5 D) |5 2]

11. f(x) = x* + x — 2 Which of the following equals f(t — 1)

A) (t—1)2 B) (t—1)(t+2) O)(t—2)(t+1) D) None of them
12. Find the equation of the tangent line to the graph of the curve x+ 1 =tany at y=m
A)y=x+mn Byy=—-—x—-1+n COy=x+1+nm D)yy=x—-m

13. Ife¥ =—sinx, find y
A)y' = tanx B)y' = — tanx O)y' = : D)y’ = :

tanx

0015 100 tanx

14. Find the maximum product of two positive numbers such that the sum of the first and twice the
second is 100

A) 1750 B) 1000 C) 1500 D) 1250

15. Find the area of the shaded region where f(x) = x + sinx T )
2 [f(x)=x+sinx
A)m? +1 B)—+1 3
T2 +4 m? Ii

0) D) — _

16. Find the result of [( M)dx
cosx+sinx

A) sinx + cosx + ¢ B) —sinx — cosx + ¢
C) sinx —cosx + ¢ D) In| cosx + sinx|+c
17. Find the domain of the function (fogoh),, where f(x) = Vx,g(x) =3xand h(x) = x — 2
A) |-, 2] B) [2, +oo[ C) [-2, 4] D) R
18. A point moves on the x-axis .The function S(t) = t2 — 6t + 5 is the position function
of this point , ¢ is measured in second and S in meters. Find the average velocity of this point
during the first four seconds.

A)—-2m/s B)4m/s C)1m/s D)-3m/s
2x+1 —-1<x<?2
19. Which of the following is false for the function f(x) ={ 3 x =2
1+ x? 2<x<4
A) lirglf(x) + f(1) B) lirr%)+ f(x)=0 O) linzl_ f(x)=5 D)f(2)#0
X— xX— X—
2 —
20. Find the value of (a? 4+ 2) so that the function f(x) = {?;3 i ; x i 1
have no pionts of discontinuity.
A)3 B)1 C)2 D) -2
21. Write the equation of the function whose x-intercepts are x =2 , x = —2 and x = 3

A) f(x) = (x—3)(x* +4) B) f(x) = (x +3)(x* + 4)
O) f(x) =(x—3)(x*—4) D) f(x) = (x —4)(x — 3)

22. Find the value of k so that the function f(x) = kx3 — 1 passes through the point (—1,2)
A) -3 B) 3 C) -2 D)2

—x2%-x-1

23. Find the vertical and slant asymptotes of the function f(x) =

A)x=2,y=x+1 B)yx=1,y=—x+1
COx=-1,y=2x-1 D)x=1,y=—-(x+2)

24. Find the value of b where the two functions f(x) = 3x — 2b and g(x) = <
atx = —2 A) 2 B) —- C)—
25. Find F'(x) if F(x) = [, t Yt dt
AF(x)=8—x3VYx BFX)=x3¥x OF@X=—xVYx DF({x)=x3x—-8
26. Find the derivative of the function f(x) = InV2 + cos?x

x—1

—bx+5 )
are intersected

D) None of them

A) sinx B) —sin2x )—sian )—sian
2+cos? x 2(2+cos? x) J2+cos2x 2+cos? x




27. Find the third derivative of the function f(x) = xlnx

1 2 2 -1
A) x B) x2 C) x2 D) X2
28. The result of foz xe* dx is:
A) 2 B)e2 —1 C)e? +1 D)< +2

29. Find the values of a and b ,if f(x) = ax® + bx? — 3 knowing that f'(—2) = 16 and f"'(1) = —4
A)a=—b=-2 Bya=—b=2 C)a=—,b=2 D) a=—,b=-3

2_
30. Find the equation of the horizontal asymptote of the function f(x) = —4xx+31x+1

A)y=0 B)y=4 Cy=2 D) None
2 .
31. Theresultof [(2x + —)dx is:
A) x? + 2tanx + ¢

B) x? — 2tanx + ¢ C)x? + tan2x + ¢
32. Find the antiderivative of the function f(x) = 2x(10 — 4x?)?
the point (2,10)

(10—4x2)3

D) 2x + 2tanx + ¢
whose graph passes through

B) F(x) = %— 28

3 _ —(10-4x%)3
e + 8 D) F(x) = — 1

33. What is the behavior of the function f(x) = 2x* + 5x7 + 8 when x tends to —oo
A) The function tends to +o0 B) The function tends to —oo
C) The function tends to —2 D) The function tends to 0

34. The figure on the right shows the graph of the derivative \ NE /
i

of the function f. which of the following is true ? .
3 -2 \{J 4
:;

A)F(x) = +28

8

B) f(1) < f(2) <f(0)
D) f(2) = f(1) = f(0)

A)f(2) < f(1) <f(0)
O f(0) < f(1) <f(2)

35. Find the result of lir3n_ (—xe3§§ A) —oo B) +oo C) -2 D) 2
x— -
36. At which value of x the graph of the function f(x) = 2 x* — 6 x + 1 has a point of inflection ?
A)x=0 Byx=1 CO)x=2 D) None
2
37. f(x) =3x-— % which of the following is f’ (%)
7 5 3
A)— B) > 0 = D)2
38. Use the given graph on the right, to find NE
. fop [CD- 2im, re i A
the result o 70) ﬂ'\.)ﬁ\ / ‘
A) 4 B) -2 34| 1 V3435678910
01 D)3 / c
. . : . . -1 —2 4\ .
39. Find the value of a if the slope of the line passing through the points (? , a) , (? 'E) 1s —1
17 9 7
A) 15 B) -~ C)— D)

40. Find the interval on which the graph of the function is concave f(x) = x + %
A) 0, +oo[ B) |0, 0] C) 14, +oo] D) |-, 4[

sin3x+tan2x

41. Find the result of lim D) 1

x—0
42. Find the distance between the graph of the point of the intersection of the two functions
f(x) = —x,g(x) =+x and theline y = 2x —1

A)— B) 2 C)6

V5 2
A)1 B) - C) 7 D) /5
43. Which of the following functions is discontinuous at x = 2 and it has a non-removable
. S x2-16 4x-16
discontinuity at x = 2 A)f(x) = Py B) f(x) = poCarS
x2—4 4x2-16
C) f(x) = {_Hx X #2 D) f(x) = { i T2
-2 x=2 4 x =2
. 2% x?
44. Use the squeeze theorem to find iliré f(x) where wrart-Yi (x) < e
A) 2 B)% C) -2 D)%
45. Which of the following is true?
A) lim™ =1
x—0 X

B)Iff(a) = f(b)thena =b
C) If f is a rational function then it has at least one vertical asymptote .
D) If f(x) = g(x) for all x except for x = 0 and limf(x) = L then limg(x) =L

x—0 x—-0

46. Assume that x and y are two differentiable functions of a variable t , if x? + y? = 13

ﬁndd—y, Whered—x=2 and x =3 , y=2
dt dt

A) =2 B) 2 C) 4 D) -3
47. Find the result of lim (2 + ) A3 B)0 C) 4 D) 2
X—>+ 00
48. What is value of k when the function f(x) = §x3 — x + k has horizontal tangent at x = k — 1
A)—land 1 B)0and 1 C)0and 2 D)0 and — 2
49, If the function f(x) = % has y-intercept at the point (0, %) then find f'(0) ?
7 ~1 3
A)6 B) C) - D) >

50. The figure on the right shows the graph of a function f(x)
Which of the following is true ?

M FIO)<F (1) Bf(0)<fI(-1)
C) F(-1)> f(1) D) f'(~1)+ (1) <0

—_0 W
-

=

&
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'
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SN: 000016

Choose the correct option. ( 2 marks for each question)
(x2 2 dyx is - = = 28 =N
1. The result of fo (x*+D%dx is: A B) — O D) —

2. Find the antiderivative of the function f(x) = 2x(10 — 4x2)? whose graph passes through
the point (2,10)

—4x2)3 —4,2)3
A)F(x) = =2 4 28 B)F(X)=%—28
— —4x2)3 _ —4+233
C)F(x):%+8 D)F(x)=%—
3. Find the result of llT (2 +Coszx) A)3 B)0 O) 4 D) 2
X—>1+00

4. If the function f(x) = m has y-intercept at the point (0, %) then find f'(0) ?
A) 6 B) - C) — D) —
5. Which of the following functions is symmetric with respect the origin ?
A) f(x) = |x| B) f(x) = cos®x C) f(x) = xsin®x D) fx) =1—+Vx+3
6. Find the area of the shaded region where f(x) = x + sinx
A)m? +1 B) %2 +1
n2+4 72

D)T

[ f(x)=x+sinx

—_— N W R
. h f iy
+ t t »

)

/2 T

7. Find the equation of the tangent line to the graph of the curve x+ 1 =tany at y=m

A)y=x+m B)yy=—x—-1+m Oy=x+1+nm D)yy=x—m
X2y
8. Find the vertical and slant asymptotes of the function f(x) = xx_: :
A)x=2,y=x+1 Byx=1,y=—x+1
CO)x=-1,y=2x—-1 D)x=1,y=—-(x+2)
9. Find the result of [( M)dx
cosx+sinx
A) sinx + cosx + ¢ B) —sinx — cosx + ¢
C) sinx — cosx + ¢ D) In| cosx + sinx|+c
10. If fff(x)dx = a + 2b then find the value of f;[f(x) + 4] dx
A) 6b — 3a B) 6b + 3a C)4b —a D)a+2b+ 4
11. Which of the following functions is discontinuous at x = 2 and it has a non-removable
: . 4x-16
discontinuity at x = 2 A)f(x) = Py B) f(x) = yoCarS
x2-4 4x2-16
C)f(x)={4_2x X #2 D)f(x)={4_2x xF 2
-2 x=2 4 x =2
12. Write the equation of the function whose x-intercepts are x =2 , x = =2 and x = 3

B) f(x) = (x+3)(x%? + 4)
D) f(x) =(x—-4)(x—3)

A) f(x) = (x—3)(x* +4)
C) f(x) = (x —3)(x* —4)

0016 100

13. Find the distance between the graph of the point of the intersection of the two functions
f(x) = —x, g(x) =+/x and theline y = 2x — 1
V5 2
A)1 B) - C) 7 D) /5
14. The result of [(2x
A) x? + 2tanx + ¢ B) x? — 2tanx + ¢

15. Find the result of lim =23
x—3~ (x-3)3

16. Assume that x and y are two differentiable functions of a variable ¢, if x* + y? = 13

C)x? + tan2x + ¢ D) 2x + 2tanx + ¢
A) —oo B) +oo C) -2 D) 2

ﬁndd—y, Whered—x=2 and x=3 , y=2
dt dt
A) —2 B) 2 04 D) -3

17. Find the limit of lim < (Use L'Hopital's rule )
x— 0 In(x+1)
A)3 B)e C) -1 D)1
18. Find the derivative of the function f(x) = InV2 + cos?x
sinx —sin2x —sin2x —sin2x
A) 2+cos? x B) 2(2+cos? x) ) J2+cos2x D) 2+cos? x
19. Use the figure on the right to find the mean value
of the function f over the interval [ 0,8 ] i /
A)— B) 22 \/\_.
1
C)lle D)% -21_}}123456789

20. Which of the following is true?
A) lim™ =1

x—0 X
B)Iff(a) = f(b)thena =b
C) If f is a rational function then it has at least one vertical asymptote .
D) If f(x) = g(x) for all x except for x = 0 and limf(x) = L then limg(x) = L

x-0 x—0
21. Find the interval on which the graph of the function is concave f(x) = x + %
A) 10, +oo B) |—o0,0[ C) 14, +oo] D) |—o0, 4|
22. What is the behavior of the function f(x) = 2x* + 5x” + 8 when x tends to —co
A) The function tends to +o0 B) The function tends to —oo
C) The function tends to —2 D) The function tends to 0

23. Find the range of the function f(x) =

A)R - {0} B) R — {3} |WC)]O +oo D)R
24. If f(x) = _I T 2 and g(x) = |x+ | then find the result of llm [f(x)g(x)]
A) -1 B) — 0)3 D) Does not exist
25. If ¥ = —sinx, find y'
A)y' = tanx B)y' = — tanx Oy =i D)y =

26. Find F'(x) if F(x) = [, ¢t Vtdt
AF(x)=8—x3VYx BFX=x3¥x OFX=—xVYx DF({x)=x3x—-8




27. f(x) = x? + x — 2 Which of the following equals f(t — 1)

A) (t—1)? B) (t—1)(t+ 2) O (t—2)(t+1) D) None of them
28. Use the intercepts, symmetry, asymptotes, first and second derivative test to determine the
graph of the function f(x) = 2x

x2+1
A) 3 B) 3 O 317 D)

i 2
1 \ | 1 2 1
3 2D = E 3 N

-1 : 1 2 3 T 1 2 3
E -1
)

o
oW

| [
w N
(%]

2
29. Find the value of (a? + 2) so that the function f(x) = {chg i é

have no pionts of discontinuity.
A)3 B) 1 C)2 D) -2
30. A point moves on the x-axis .The function S(t) = t? — 6t + 5 is the position function
of this point , ¢ is measured in second and S in meters. Find the average velocity of this point
during the first four seconds.

A)—2m/s B)4m/s C)1m/s D) -3 m/s
31. Find the value of b where the two functions f(x) = 3x — 2b and g(x) = xz;ﬁ?rs are intersected
atx = —2 A) 2 B) % C) % D) None of them

32. Use the given graph on the right, to find

6
f(=1) - 2lim_f(x) %
X—4

-

1(0) f(.\')/\ / 3

the result of

A)4 B) -2 3403 1 W3436730910]
O1 D)3 / 3
33. Find the third derivative of the function f(x) = xIlnx
1 2 -2 -1
A B) - O - D)=

34. Find the maximum product of two positive numbers such that the sum of the first and twice the
second 1s 100

A) 1750 B) 1000 C) 1500 D) 1250
. . —-X
35. Find the result of illrol Nz A)3 B) 2 C) -1 D) -2
36. Find the decreasing interval of the function f(x) = %x + sinx in the interval ] 0,27 [
51 2n 4w 2r 4T
Ao, B |5 O Jo, D) 55 2]

37. Find the value of k so that the function f(x) = kx> — 1 passes through the point (—1,2)
A) -3 B)3 C) -2 D)2

38. Find the value of a if the slope of the line passing through the points (_?1 , a) , (_—2 ﬁ) s —1

3’5
17 9 7
A) 15 B) -~ C)— D)
39. The result of foz xe* dx is:
2
A) e? B)e? —1 C)e?+1 D) —+2

2x+1 —-1<x<?2
40. Which of the following is false for the function f(x) = { 3 x =2
1+ x? 2<x<4
AN lmf@ £ f) B Im (=0 O lmf()=5 D)@ =0

41. Find the domain of the function (fogoh) ), where f(x) = Vx,g(x) = 3x and h(x) = x — 2
A) |-o0,2] B) [2, +oo[ C) [-2, +oo] D) R
42. The figure on the right shows the graph of a function f(x) , /
f(x)

Which of the following is true ?
B) f'(0) < f"(-1)
D) f'(-=1)+f'(1) <0

-0 W

A) f7(0) < f"(1)
Of=1)>f(1)

'
(53]
'
'
L 1 3 [
o b

43. Use the squeeze theorem to find iliré f(x) where zezzf S S f(0) < 1_:0252x
A) 2 B) % C) -2 D) %
44. Find the equation of the horizontal asymptote of the function f(x) = %
A)y=0 B)y=4 CO)y=2 D) None
45. The figure on the right shows the graph of the derivative NE
of the function f. which of the following is true ? \ : /

A)f(2) < f(D) <fO) B) f(1) < f(2) <f(0)

Of0) < f)<f(2) D) f(2) = f(1) = f(0) s
46. Find the values of a and b ,if f(x) = ax® + bx? — 3 knowing that f'(—2) = 16 and f"'(1) = —4
A)a=%,b=—2 B)a=§,b=z C)a=§,b=2 D)a=§,b=—3

477. What is value of k when the function f(x) = §x3 — x + k has horizontal tangentat x =k — 1

A)—land 1 B)0and 1 C)0and 2 D)0 and — 2
48. f(x) =3x— %2 which of the following is f’ (%)
7 5 3

A)— B) - C) = D)2
49. At which value of x the graph of the function f(x) = 2 x* — 6 x + 1 has a point of inflection ?

A)x=0 Byx=1 CO)x=2 D) None
50. Find the result of Lim ™7 2% A) - B) 2 C) 6 D)1

X—
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Choose the correct option. ( 2 marks for each question)

1. Assume that x and y are two differentiable functions of a variable t , if x + y? = 13
ﬁndd—y, whered—x=2 and x =3 , y=2
dt dt
A) -2 B) 2 C)4 D) -3
1y2 2 dx is - 1 L 28 S
2. Theresultof [ (x*+1)?dx is: A) - B)— O D)—
3. What is the behavior of the function f(x) = 2x* + 5x” + 8 when x tends to —oo

A) The function tends to +oo B) The function tends to —oo
C) The function tends to —2 D) The function tends to 0

2
4. Find the value of (a? + 2) so that the functi ={ax +1  x<-1
ind the value of (a ) so that the function f(x) ? 43 S

have no pionts of discontinuity.

A)3 B)1 C)2 D) —2
S. Find the domain of the function (fogoh) ), where f(x) = Vx,g(x) =3x and h(x) = x — 2
A) |-, 2] B) [2, +oo[ O) [-2, 4] D) R
6. At which value of x the graph of the function f(x) = 2 x* —6 x + 1 has a point of inflection ?
A)x =0 B)yx=1 C)x =2 D) None
7. Find the derivative of the function f(x) = Inv2 + cos?x
A) sinx2 B) —sian2 —sin2x )—sin2x
2+cos? x 2(2+cos? x) J2+cos2x 2+cos2 x
8. Find the value of & so that the function f(x) = kx> — 1 passes through the point (—1,2)
A) -3 B) 3 C) -2 D)2
9. Find the vertical and slant asymptotes of the function f(x) = _xij_l

A)x=2,y=x+1 Byx=1,y=—x+1
CO)x=-1,y=2x—-1 D)x=1,y=—-(x+2)
10. The figure on the right shows the graph of the derivative \

of the function f. which of the following is true ? .
3 2 \{J 4
:;

1 -1

D)y' =
12. Find the antiderivative of the function f(x) = 2x(10 — 4x2)? whose graph passes through
the point (2,10)

(10—4x2)3

) 428 B) F(x) =

(10 —4x2)3

— el

A)f(2) < f(1) <f(0)

O f(0) < f(1) <f(2)
11. IfeY =—sinx, find y
B)y' = — tanx O)y' =

B) f(1) < f(2) <f(0)
D) f(2) = f(1) = f(0)

A)y' = tanx

tanx tanx

(10-4x ) _ 8
12

—(10-4x2)3
12

A)F(x) =
C) F(x) = +8 D) F(x) =

0017 100

13. Use the intercepts, symmetry, asymptotes, first and second derivative test to determine the
graph of the function f(x) = 2+1
A) : B) 3 ©) 3 D)

-1 | 2 3 . — 1 b 3 32 -1 1 2 3 -3 -2 jl 1 2
-1 ' r 1 .t <1

o
oW

N
<. '
L S R

2x +1 -1<x<?2
14. Which of the following is false for the function f(x) ={ 3 x =2
1+ x? 2<x<4
A) lir;zf(x) + f(1) B) lin’g+ f(x)=0 O lirgz_ f(x)=5 D)f(2)#0
x- P> P
2_
15. Find the value of b where the two functions f(x) = 3x — 2b and g(x) == — *3 are intersected
atx = —2 A) 2 B) —- C)— D) None of them
16. The result of foz xe* dx is:
A) e? B)e2—1 C)e? +1 D)< 42

17. Use the figure on the right to find the mean value
of the function f over the interval [0, 8]

A)— B) 22
C) — D) —

—_ k) W = th
et
N

'
[3¥]
—

|

-2

18. Which of the following functions is symmetric with respect the origin ?
A) f(x) = |x| B) f(x) = cos3x O) f(x) = xsin®x D) f(x) =1—+/x+3

19. Which of the following functions is discontinuous at x = 2 and it has a non-removable

: . 4x-16
discontinuity at x = 2 A) f(x) = Py B) f(x) = pICarS
x%-4 4x2-16
C)f(x)={4_2x X ¥ 2 D)f(x)={4_2x X # 2
-2 x=2 4 x =2
20. Use the given graph on the right, to find B E
N of f=1) - 2lm f(x) i 1
the result o 70) fx) /\ / ‘
A) 4 B) -2 3413 1Y345678910.
01 D)3 / :
21. Find the result of lmgw A)— B) 2 C)6 D) 1
X—
2
22. f(x) = 3x — = which of the following is f' (=)
7 5 3
A)— B) — C) — D)2

23. Find the decreasing interval of the function f(x) = %x + sinx in the interval ] 0,2m [
A Jo. & B) |2, 0) |0, % D) |, 2n

3




24. Find the distance between the graph of the point of the intersection of the two functions
f(x) = —x, g(x) =+/x and theline y = 2x — 1

V5 2
A) 1 1_3) — C) 7 D) /5
25. Find the limit of lim ——— (Use L'Hopital's rule )
x— 0 In(x+1)

A)3 B) e C) -1 D) 1
26. Which of the following is true?

A) lim™ =1

x—-0 X

B)If f(a) = f(b)thena =»b
C) If f is a rational function then it has at least one vertical asymptote .
D) If f(x) = g(x) for all x except for x = 0 and limf (x) = L then limg(x) = L

x—0 x—0
27. Find the result of lim (‘xzx:)ﬁ A) —oo B) +o C) -2 D) 2
x- -
28. Write the equation of the function whose x-intercepts are x =2 , x = —2 and x = 3

A) f(x) = (x=3)(x* +4) B) f(x) = (x +3)(x* + 4)
C) f(x) = (x =3)(x* —4) D) f(x) =(x -4 (x—-3)

29. Find the interval on which the graph of the function is concave f(x) = x + %

30. If [ f(x)dx = a+2b then find the value of ['[f(x) + 4] dx
A) 6b — 3a B) 6b + 3a C)4b —a D)ya+2b+4

31. f(x) = x> + x — 2 Which of the following equals f(t — 1)

A) (t—1)2 B) (t—1)(t+2) O)(t—2)(t+1) D) None of them
2_
32. Find the equation of the horizontal asymptote of the function f(x) = %
A)y=0 B)y =4 COy=2 D) None

2 .
dx 1s:
coszx)

B) x? — 2tanx + ¢

33. The result of [(2x +

A) x% + 2tanx + ¢ C)x? + tan2x + ¢ D) 2x + 2tanx + ¢

34. Find the area of the shaded region where f(x) = x + sinx T _
2 f(x)=x+sinx
A)m?+1 B)—+1 1
n2+4 w2 ;
0= D)=

35. A point moves on the x-axis .The function S(t) = t? — 6t + 5 is the position function
of this point , ¢ is measured in second and S in meters. Find the average velocity of this point
during the first four seconds.

A)—-2m/s B)4m/s C)1m/s D) -3 m/s
36. What is value of k when the function f(x) = §x3 — x + k has horizontal tangentat x = k — 1
A)—1land 1 B)0and 1 C)0and 2 D)0 and — 2

Which of the following is true ?

B) f'(0) < f"(=1)
D) f'(=1)+f(1)<0

_—0 W

37. The figure on the right shows the graph of a function f(x) : /
f(x)

A) f(0) < f7(1)
Of=1)>f(1)

'
(53]
'
'
L 1. 3 '
o N —

38. Find the third derivative of the function f(x) = xIlnx
1 2 -2 -1
A) — B) —- O —= D) —-
39. Find F'(x) if F(x) = |, ttdt
AF(x)=8—x3x BFX)=x3¥x OF@X=—xVx DF({x)=x3x—-8
40. Find the maximum product of two positive numbers such that the sum of the first and twice the
second 1s 100

A) 1750 B) 1000 C) 1500 D) 1250
41. Find the value of a if the slope of the line passing through the points (_?1 , a) , (_?2 ,g) is —1
17 9 7
A) 15 B) — 0 — D) —
42. Find the range of the function f(x) = |xi3 I
A) R — {0} B) R — {-3} C)]0,+oo] D) R
) . —-X
43. Find the result of ill’)g = A) 3 B) 2 C) -1 D) -2
44. Find the result of [ M)
cosx+sinx

A) sinx + cosx + ¢ B) —sinx — cosx + ¢
D) In| cosx + sinx|+c

C) sinx — cosx + ¢
45. If the function f(x) = 3x+; has y-intercept at the point (0, %) then find £'(0) ?

A)6 B)4i C) % D) %

2x—

46. Find the equation of the tangent line to the graph of the curve x + 1 =tany at y=m

A)y=x+mn Byy=—x—-1+nm COy=x+1+nm D)yy=x—-m
47. 1f F(x) = 222 and g(x) = 2 then find the result of lim [f(x)g(x)]
[x+1] x+1 xo—1
A) -1 B) -2 O3 D) Does not exist
48. Find the result of lim (2 + “’f") A) 3 B) 0 C) 4 D) 2
X—>+00

49. Find the values of a and b ,if f(x) = ax® + bx? — 3 knowing that f'(—2) = 16 and f"'(1) = —4

A)a=—b=-2 Bla=—,b=2 C)a==,b=2 D)a=—b=-3
2 3 2 3
2
50. Use the squeeze theorem to find icli% f(x) where Zezzf = < flx) < 1_:052x
A)?2 B) C) -2 D)~
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Which of the following is true ?
B) f'(0) < f"(-1)
D) f'(-1)+f(1)<0

— 0 W

1. The figure on the right shows the graph of a function f(x) - /
f(x)

A) f7(0) < f"(1)
Of=1)>f(1)

'
$53]

'

'

G R [
o WP -
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2. Find the equation of the horizontal asymptote of the function f(x) = %
A)y =0 B)y =4 C)y=2 D) None

3. Find the distance between the graph of the point of the intersection of the two functions
f(x) = —x, g(x) =+x and theline y = 2x — 1

V5 2
A) 1 B) C)—= D) /5
4. Find the maximum product of two positive numbers such that the sum of the first and twice the
second is 100

A) 1750 B) 1000 C) 1500 D) 1250
5. If f;f(x)dx = a + 2b then find the value of ff[f(x) + 4] dx
A) 6b —3a B) 6b + 3a C)4b —a D)a+2b+4

6. 1f f(x) = == and g(x) =220 then find the result of Lim [ (x)g (x)]

A) -1 B) )3 D) Does not exist

lim \/__ A)3 B) 2 C) -1 D) -2

8. The figure on the right shows the graph of the derivative N

of the function f. which of the following is true ? :

M@ < FO<FO  BFO < fO<f@ | \\/ *1

O f0) < f(1)<f(2) D) f(2) = f(1) = f(0)
9. Find the value of k so that the function f(x) = kx> — 1 passes through the point (—1, 2)
A) -3 B) 3 C) -2 D)2
10. Find F'(x) if F(x) = [ t Vtdt
AF(x)=8—x3VYx BF(x)=xV¥x OF X =-—x3Yx DF(x)=x3x-8
11. Theresultof [(x?+1)?dx is: A)— B) €)== D)

12. Find the interval on which the graph of the function is concave f(x) = x + %
A) ]0, oo B) [0, 0] C) 14, +oo] D) |-, 4]
13. Find the domain of the function (fogoh),, where f(x) = vx, g(x) = 3x and h(x) = x — 2
A) |-, 2] B) [2, +oo] C) [-2,+oo[ D)R
0018 100

14. At which value of x the graph of the function f(x) = 2 x* — 6 x + 1 has a point of inflection ?

A)x=0 Byx=1 CO)x=2 D) None
15. Find the result of lirr&w A) % B) 2 )6 D)1
e

16. Find the value of a if the slope of the line passing through the points (_?1 , a) , (_?2 g) s —1
17 9 7
A) 15 B) v 0 — D) o’
17. f(x) = x* + x — 2 Which of the following equals f(t — 1)
A) (t—1)? B) (t—1)(t+2) C)(t—2)(t+1)
18. Find the vertical and slant asymptotes of the function f(x) =

A)x=2,y=x+1 B)yx=1,y=—-x+1
CO)x=-1,y=2x—-1 D)x=1,y=—-(x+2)

2 —_—
19. Find the value of (a® + 2) so that the function f(x) = {axB +1 x< -1
ax> + 3 x>-1

D) None of them

—x2-x-1

x—1

have no pionts of discontinuity.

A)3 B)1 O)?2 D) -2
20. Find the range of the function f(x) = |x+3 I
A) R — {0} B) R — {-3} C)]0,+oo[ D)R

21. What is the behavior of the function f(x) = 2x* + 5x” + 8 when x tends to —oo
A) The function tends to +o0 B) The function tends to —oo
C) The function tends to — 2 D) The function tends to 0

22. Find the limit of )lcl_T)r(l) T (Use L'Hopital's rule )

A)3 B)e C) -1 D)1
23. Find the result of lim (xz_“)i A) — B) +o C) -2 D) 2
24. If e¥ = —sinx, find y

A)y' = tanx B)y = — tanx Oy = mjlx D)y = t;:x

25. A point moves on the x-axis .The function S(t) = t? — 6t + 5 is the position function
of this point , ¢ is measured in second and S in meters. Find the average velocity of this point
during the first four seconds.

A)—-2m/s B)4m/s C)1m/s D)-3m/s
26. If the function f(x) = % has y-intercept at the point (0, %) then find f'(0) ?
7 -1 3
A)6 B)— C) = D) =
2x +1 —-1<x<?2
27. Which of the following is false for the function f(x) =4 3 x =2
1+ x2 2<x<4
A) lirng(x) + f(1) B) lin%)+ fx)=0 (0] lirgz_ f(x)=5 D)f(2) #0
X— X— X—
28. Find the derivative of the function f(x) = InV2 + cos?x
A sinx B —Ssin2x —sin2x —-sin2x
) 2+cos? x ) 2(2+cos? x) ) V2+cos?x ) 2+cos? x




29. Use the figure on the right to find the mean value
of the function f over the interval [0, 8]

A)% B) 22

— 1 W = a
» u
-
~

()
p—
—
[§¥]
)
i
wn
(=)}
-~
L]
o
-

11 9
O Y D) e

30. Which of the following functions is discontinuous at x = 2 and it has a non-removable

) .. x2-16 4x—-16
discontinuity at x = 2 A)f(x) = Py B) f(x) = ppe
x%-4 4x2-16
C) f(x) = {_Hx X # 2 D) f(x) = {—Hx X # 2
-2 X =2 4 X =

31. Which of the following functions is symmetric with respect the origin ?

A) f(x) = |x| B) f(x) = cos3x O) f(x) = xsin®x D) f(x) =1—+/x+3
32. Use the squeeze theorem to find il:ré f(x) where 2622: - < flx) < 1—:02st
A) 2 B) C) -2 D)—

33. Assume that x and y are two differentiable functions of a variable ¢, if x? + y? = 13
ﬁndd—y, where £ =2 and x = 3 , Yy =2
dt dt
A) -2 B) 2 C) 4 D) -3
34. What is value of k when the function f(x) = §x3 — x + k has horizontal tangentat x = k — 1
A)—1land 1 B)0and 1 C)0and 2 D)0 and — 2

35. Write the equation of the function whose x-intercepts are x =2 , x = =2 and x = 3
A) f(x) = (x = 3)(x* +4) B) f(x) = (x +3)(x* + 4)
C) f(x) = (x =3)(x* —4) D) f(x) = (x = 4)(x - 3)

36. Find the decreasing interval of the function f(x) = %x + sinx in the interval | 0,2m [

o mpmE opr wjrad
37. f(x) =3x— %2 which of the following is f' (%)

N7 B~ C) — D)2
38. Which of the following is true?

Alim =1

B)Iff(a) = f(b)thena =b
C) If f is a rational function then it has at least one vertical asymptote .
D) If f(x) = g(x) for all x except for x = 0 and limf(x) = L then limg(x) = L

x—0 x—0
1+sin2x

39. Find the result of [(
A) sinx + cosx + ¢ B) —sinx — cosx + ¢
C) sinx —cosx + ¢ D) In| cosx + sinx|+c

40. Find the values of a and b ,if f(x) = ax® + bx? — 3 knowing that f'(—2) = 16 and f"'(1) = —4
A)a=—,b=-2 Bya=_b=2 C)a=—,b=2 D) a=—,b=-3

_LESIEX 5 gy
cosx+sinx

41. Find the antiderivative of the function f(x) = 2x(10 — 4x2)? whose graph passes through
the point (2,10)

—4x2)3 —_ax2)?
A)F(x) =52 428 B)F(x)=%_28
- —4x2)3 _ —_4a+2\3
C)F(x)=""""L 138 D) F(x) ==L g
42. Use the given graph on the right, to find o
N of f-1) = 2lim, £(0) i 1
the result o o) T )/{\ / ‘
A)4 B) -2 3F L 1V¥345678910,
01 D)3 / :

43. Find the equation of the tangent line to the graph of the curve x + 1 =tany at y=m
A)y=x+mn Byy=-—x—-1+nm Oy=x+1+m D)yy=x—-m
44. Use the intercepts, symmetry, asymptotes, first and second derivative test to determine the

graph of the function f(x) = 2x

x2+1
A) - B) 3| C) 3] D)

1 I ¢ ¢ |= R | i 2 3|3 2 i 2
3 i e 2 2 4

o
oW

o
<. '
B S R

45. Find the value of b where the two functions f(x) = 3x — 2b and g(x) = xz;f?rs are intersected
atx = —2 A) 2 B) —- C)— D) None of them

46. Find the third derivative of the function f(x) = xlnx
N B O D)+

47. The result of [(2x + Cojzx)dx is :

A) x% + 2tanx + ¢ B) x? — 2tanx + ¢ C)x? + tan2x + ¢ D) 2x + 2tanx + ¢

48. Find the area of the shaded region where f(x) = x + sinx g )
2 f(x)=x+sinx
A)ym?+1 B)—+1 il
244 2 N

0= D)= o
49. The result of foz xe* dx is:

A) e? B)e? 1 C)e? +1 D)< +2
50. Find the result of lim (2 + =) A3 B)0 C) 4 D) 2

X—>4+ 00
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1.

2.

3.

4.

S.

7.

8.

9.

Find the domain of the function (fogoh), where f(x) = Vx, g(x) = 3x and h(x) = x — 2
A) |-, 2] B) [2,+o] C)[-2,+o] D)R
Find the third derivative of the function f(x) = xInx
A) — B) — C) = D)
If f() = T2 and g(x) = =221 then find the result of Lim [ (x)g (x)]
A)—1 B) -2 )3 D) Does not exist
Find the interval on which the graph of the function is concave f(x) = x + %
A) ]0, +oo[ B) |-, 0[ 0) 14, +oo[ D) |—o,4]
The result of | 02 xe*dx is:
A) 2 B)e2 —1 C)e? +1 D)< +2
Find the vertical and slant asymptotes of the function f(x) = _xij_l

A)x=2,y=x+1
CO)x=-1,y=2x—-1

Byx=1,y=—x+1
D)yx=1, y=—(x+2)

Find the maximum product of two positive numbers such that the sum of the first and twice the
second is 100
A) 1750 B) 1000 C) 1500 D) 1250
2x + 1 -1<x<?2
Which of the following is false for the function f(x) =4 3 x =2
1+ x? 2<x<4
A) lirglf(x) * f(1) B) lirr%)+ f(x)=0 (9)) liTSl_ f(x)=5 D) f(2) #0
x— x> o
2_
Find the value of b where the two functions f(x) = 3x — 2b and g(x) = = DX are intersected
atx = —2 A) 2 B)% C)% D) None of them

10. Which of the following is true?

A) lim™ = 1

x—0 X
B)If f(a) = f(b) thena =b
C) If f is a rational function then it has at least one vertical asymptote .
D) If f(x) = g(x) for all x except for x = 0 and limf (x) = L then limg(x) = L

x—0 x—0

11. Which of the following functions is discontinuous at x = 2 and it has a non-removable

0019

. . _ _ x?%-16 _ 4x-16
discontinuity at x = 2 A) f(x) ==— B) f(x) ==
x4 4x%-16
C)f(X)={4—2x X #2 D)f(x)={4_2x x ¥ 2
-2 x=2 4 x =2

100

12. Find F'(x) if F(x) = [ t Vtdt
AF (x)=8—x3¥x BFx)=x3¥x OF () =-xVx
13. Find the range of the function f(x) = —

D)F'(x)=x3x—-8

[x+3 |
A)R — {0} B)R — {—3) C)10,+o0] D) R
14. If the function f(x) = iz;; has y-intercept at the point (0, %) then find f'(0) ?
7 -1 3
A)6 B) 0 — D) >

15. Find the distance between the graph of the point of the intersection of the two functions
f(x) = —x, g(x) =+x and theline y = 2x — 1

V5 2
A1 B) —— €)= D) V5
2_
16. Find the equation of the horizontal asymptote of the function f(x) = %
A)y=0 B)y =4 COy=2 D) None

17. Which of the following functions is symmetric with respect the origin ?

A) f(x) = |x| B) f(x) = cos3x O) f(x) = xsin®x D) f(x) =1—+/x+3
18. Find the result of lingw A)— B) 2 C)6 D) 1
x—
19. The figure on the right shows the graph of a function f(x) ,
3
Which of the following is true ? 2 / fx)

" " ’ " 1 ’ =
NFO)<f(1)  BF(0)<f(-1) EEEEmaEs:
O f(-1)>f(1) D) f'(=1)+f'(1)<0 ‘7‘

-4
20. Find the area of the shaded region where f(x) = x + sinx T )
) f(x)=x+sinx
A)ym?+1 B)—+1 il
244 2 N
0) = D) = L
21. The figure on the right shows the graph of the derivative 3
of the function f. which of the following is true ? :
3 2 - 1 1 2 B 4
A) f(2) < f(1) <f(0) B) f(1) < f(2) <f(0) \g\
4
O f(0) < f(1)<f(2) D) f(2) = f(1) = f(0) 5
22. If f;f(x)dx = a + 2b then find the value of fab[f(x) + 4] dx
A) 6b —3a B) 6b + 3a C)4b—a D)a+2b+4
23. The resultof [(2x + —5—)dx is:

cos?x

A) x* + 2tanx + ¢ B) x? — 2tanx + ¢ C)x% + tan2x + ¢
2
24. f(x) =3x— % which of the following is f' (%)

D) 2x + 2tanx + ¢

7 5 3
A)— B)— C) — D)2
25. Find the value of & so that the function f(x) = kx3 — 1 passes through the point (—1,2)

A) -3 B) 3 C) -2 D) 2




-X

26. Find the limit of lim — (Use L'Hépital's rule )
x— 0 In(x+1)
A)3 B) e C) -1 D)1
L(x? 2 dy s - = =l 28 >
27. Theresultof [ (x*+1)*dx is: A) - B)— O) D)—

28. Use the given graph on the right, to find
-1 = 2lim () o

the result of 70) e )/'\ / ‘

A) 4 B) -2 -3/-1-1_1 1 ¥3 45678910

01 D)3
1+sin2x )dx

29. Find the result of [(
A) sinx + cosx + ¢
C) sinx — cosx + ¢

30. What is value of k when the function f(x) = §x3 — x + k has horizontal tangentat x =k — 1
A)—land1 B)Oand 1 C)0and 2 D)0 and — 2

31. f(x) = x> + x — 2 Which of the following equals f(t — 1)

cosx+sinx
B) —sinx — cosx + ¢

D) In| cosx + sinx|+c

A) (t—1)2 B) (t—1)(t+2) O)(t—2)(t+1) D) None of them
32. IfeY =—sinx, find y
A)y' = tanx B)y' = — tanx Oy’ = talnx D)y’ = taix

33. Use the figure on the right to find the mean value
of the function f over the interval [0, 8]

A)% B) 22
C) — D) —

—_ 1 W
#» »
-
~

(8%
—
—
[
w
J-
wn
[=)}
-~
0
L=}

34. Assume that x and y are two differentiable functions of a variable ¢ , if x? + y? = 13

ﬁndd—y, Whered—x=2 and x =3 , y=2
dt dt

A) =2 B) 2 C) 4 D) —3
35. Find the derivative of the function f(x) = InvV2 + cos?x
A sinx B —sin2x —sin2x —sin2x
) 24+cos? x ) 2(2+cos? x) ) J2+cos2x ) 2+cos? x

36. What is the behavior of the function f(x) = 2x* + 5x7 4+ 8 when x tends to —
A) The function tends to +oo B) The function tends to —oo
C) The function tends to —2 D) The function tends to 0

2 —
37. Find the value of (a% + 2) so that the function f (x) = {axs +1  x<-1
ax® + 3 x>—1

have no pionts of discontinuity.
A)3 B) 1 C)2 D) -2

38. A point moves on the x-axis .The function S(t) = t? — 6t + 5 is the position function
of this point , ¢ is measured in second and S in meters. Find the average velocity of this point
during the first four seconds.
A)—2m/s B)4m/s

O 1m/s D) -3 m/s

39. Find the values of a and b ,if f(x) = ax® + bx? — 3 knowing that f'(—2) = 16 and f"'(1) = —4
A)azé,bz— B)a=%,b=2 C)a=ib=2 D)azé,bz—

40. Use the squeeze theorem to find lim f(x) where 2e2x > < flx) <

x—=0 1-cos2x

A) 2 B) % C) -2 D) ;

41. Find the antiderivative of the function f(x) = 2x(10 — 4x2)? whose graph passes through
the point (2,10)
(10—4x2)3

12
(10 —4x2)3

(10-4x2)°

A)F(x) = + 28 B) F(x) = — 28

—(10-4x2)3
12

C)F(x) = + 8 D) F(x) = -8

42. Use the intercepts symmetry, asymptotes, first and second derivative test to determine the

graph of the function f(x) =

2+1
A) 3 B) 3 O) 3 D)

) 2
1 \ 1 1

i P 2 3= 1 2 3 | ==l 1

o
oW

o
'
'
9
—
2

=l
(%]

43. Find the decreasing interval of the function f(x) = %x + sinx in the interval ] 0,2m |
5m 21 4T
o mp S I E
44. Find the equation of the tangent line to the graph of the curve x+1=tany at y=m
A)y=x+m B)yy=—x—-1+mn Oy=x+1+nm D)yy=x—-m

45. At which value of x the graph of the function f(x) = 2 x* — 6 x + 1 has a point of inflection ?
A)x=0 Byx=1 CO)x=2 D) None

46. Find the value of a if the slope of the line passing through the points (_?1 , a) , (— é) is —1

21 4—7‘[

3’5
17 9 7
A) 15 B) —- C)— D)
47. Find the result of lim (2 +22) A3 B)0 C) 4 D) 2
X—>+ 00
w_x A) 3 B) 2 C) -1 D) -2
e d -
49. Find the result of lim —22> A) — B) + C) -2 D) 2

x—3~ (x=3)3
50. Write the equation of the function whose x-interceptsare x =2 , x = —2 and x = 3
A) f(x) = (x —3)(x*+4) B) f(x) = (x +3)(x* + 4)

C) f(x) = (x —3)(x* —4) D) f(x) = (x = 4)(x - 3)
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ax®+1

1. Find the value of (a? + 2) so that the funct -{
ind the value of (a ) so that the function f(x) 2 4 3

x<-—1
x>-1
have no pionts of discontinuity.

A)3 B)1 C)2 D) -2

2. Which of the following functions is symmetric with respect the origin ?

A) f(x) = |x| B) f(x) = cos3x O) f(x) = xsin®x D) f(x) =1—+/x+3
_ —2x-2 _x+1] .
3. If f(x) = 1] and g(x) = — then find the result of xlirzzl[f(x)g(x)]
A)—1 B) -2 O3 D) Does not exist
. . —-X
4. Find the result of il_r)rg =) A)3 B) 2 C) -1 D) -2
5. Find the result of lim (‘xzx;; A) —oo B) +oo C) -2 D) 2
x— -
6.1fe¥ =—sinx, find y
l ! l 1 l -1
A)y' =tanx B)y' = —tanx Oy = — D)y = —
7. Find the equation of the horizontal asymptote of the function f(x) = %
A)y=0 B)yy=4 Oy=2 D) None
8. Theresult of [(2x + 22 )dx s :
CcoS“X

A) x% + 2tanx + ¢ B) x? — 2tanx + ¢
9. The result of [ 02 xe*dx is:
A) 2 B)e?—1 C)e? +1 D)< +2
10. What is the behavior of the function f(x) = 2x* + 5x” + 8 when x tends to —co

A) The function tends to +oo B) The function tends to —oo
C) The function tends to —2 D) The function tends to 0

11. Use the given graph on the right, to find
Fe-1) = 2lim, £()

F© Aﬂxy/?\\\ ///i 3

C)x? + tan2x + ¢ D) 2x + 2tanx + ¢

the result of

A) 4 B) -2 3 AN TV3igdTisggom

O1 D)3 / ¢
12. Find the result of lirg@ A)— B) 2 C)6 D) 1

X—
2_

13. Find the value of b where the two functions f(x) = 3x — 2b and g(x) == PX*S are intersected

atx = —2 A) 2 B) —- C)— D) None of them
14. Find the decreasing interval of the function f(x) = %x + sinx in the interval ] 0,2m [

51 2w 4w 21 41
Ao, 5 B |5 O Jo. D) |5 2n]

0020 100

15

16.

17

18

19

20

21

22

23

24

25

26

27

28

1+sin2x

. Find the result of [(

A) sinx + cosx + ¢
C) sinx — cosx + ¢

cosrsing )X
B) —sinx — cosx + ¢
D) In| cosx + sinx|+c
A point moves on the x-axis .The function S(t) = t? — 6t + 5 is the position function
of this point , ¢ is measured in second and S in meters. Find the average velocity of this point
during the first four seconds.

A)—2m/s B)4m/s C)1m/s D)—-3m/s
. Find the third derivative of the function f(x) = xlnx
1 2 -2 -1
A+ B) = O = D)=

. Find the value of a if the slope of the line passing through the points (_?1 , a) , (_?2 g) s —1
A) 15 C) %
. Find the value of & so that the function f(x) = kx3 — 1 passes through the point (—1, 2)

17 7
B) & D) ¢

A) -3 B) 3 C) -2 D) 2
2x+1 —-1<x<?2
. Which of the following is false for the function f(x) =1{ 3 X =2
1+ x2 2<x<4
A) lir;lf(x) + f(1) B) lin})+ f(x)=0 0 lir;z_ f(x)=5 D)f(2) #0
xX— x— xX—
2
. f(x)=3x— % which of the following is f” (%)
7 5 3
A)— B)—- 0 — D) 2
. At which value of x the graph of the function f(x) = 2 x* —6 x + 1 has a point of inflection ?

A)x=0 Byx=1 CO)x=2 D) None

. Find the domain of the function (fogoh) ), where f(x) = Vx,g(x) = 3x and h(x) = x — 2
A) |-, 2] B) [2, +oo[ C) [-2,+oo] D) R
. Find the values of a and b ,if f(x) = ax3 + bx? — 3 knowing that f'(—2) = 16 and f"'(1) = —4

A)a=%,b=—2 B)a=§,b=z C)a=§,b=2 D)a=§,b=—3

/ f(x)

!234:

. The figure on the right shows the graph of a function f(x)
Which of the following is true ?

A) f(0) < f7(1) B) f'(0) < f"(=1)
O f=1)>f(1) D) f'(=1)+f(1)<0

o w

'
i3]

'

'

| R '
ok WP -

—x2-x-1

. Find the vertical and slant asymptotes of the function f(x) =
A)x=2,y=x+1 B)yx=1,y=—-x+1
CO)x=-1,y=2x—-1 D)x=1,y=—-(x+2)

. Find the interval on which the graph of the function is concave f(x) = x + %
A) ]0, +oo[ B) |—o0,0[ C) 14, +oof D) |-, 4]

. Find F'(x) if F(x) = [ t Vtdt
AF (x)=8—x3x BFx)=x3¥x OF(x)=-xix

x—1

D)F'(x)=x3x—-8




2
29. Use the squeeze theorem to find il:ré f(x) where zeZZ: =</ (x) < 1_:052x
A)?2 B) - C) -2 D)—
30. Which of the following functions is discontinuous at x = 2 and it has a non-removable
) . 2-16 4x-16
discontinuity at x = 2 A)f(x) = sz_4 B) f(x) = 4;_8
x2-4 4x2-16
C)f(X)={4—2x x ¥ 2 D)f(x)={4_2x X #2
31. Find the result of lim (2 +522)  A)3 B) 0 C) 4 D) 2

x—>400 x

32. Assume that x and y are two differentiable functions of a variable t , if x* + y% = 13
ﬁndd—y, whered—x=2 and x =3 , y=2
dt dt
A) =2 B) 2 O)4 D) -3
33. Find the antiderivative of the function f(x) = 2x(10 — 4x?)? whose graph passes through
the point (2,10)

—4x2)3 _a,2)°3
A)F(x) =5 428 B)F(x)=%—28
— —4x2)3 _ —_4+23\3
OF(x)="""""1+8 D) F(x) ==L —3g
34. Find the derivative of the function f(x) = InvV2 + cos?x
A sinx B —sin2x —sin2x —sin2x
)2+coszx )2(2+coszx) ),/2+6052x ) 2+cos? x
35. What is value of k when the function f(x) = §x3 — x + k has horizontal tangentat x = k — 1
A)—land 1 B)0and 1 C)0and 2 D)0 and — 2
36. Find the range of the function f(x) = |x-|1-3 I
A) R — {0} B)R — {—3} C)]0,+oo[ D)R
37. If fff(x)dx = a + 2b then find the value of f;[f(x) + 4] dx
A) 6b — 3a B) 6b + 3a C)4b —a D)a + 2b + 4
38. Find the area of the shaded region where f(x) = x + sinx g _
22 f(x)=x+sinx
A)m? +1 B)T+1 T
2 +4 n? il
0 ” D) - 1 :

39. f(x) = x?+ x — 2 Which of the following equals f(t — 1)

A) (t—1)2 B) (t—1)(t+2) O)(t—2)(t+1) D) None of them
1 . 1 1 28 5
40. The result of [ (x* +1)?dx is: A)— B)— O D)~
41. Find the limit of lim ~—% (Use L'Hépital's rule )
x— 0 In(x+1)
A)3 B)e C) -1 D)1

42. Find the distance between the graph of the point of the intersection of the two functions
f(x) = —x, g(x) =+x and theline y = 2x — 1

A1 B) - 0= D)5

43. Find the maximum product of two positive numbers such that the sum of the first and twice the
second is 100
A) 1750 B) 1000 C) 1500 D) 1250

44. Find the equation of the tangent line to the graph of the curve x + 1 =tany at y=m

A)y=x+m Byy=—x-1+mn Oy=x+1+nm D)y=x-m
45. If the function f(x) = zz:’ has y-intercept at the point (0, %) then find f'(0) ?
A) 6 B) - C) — D) —
46. Which of the following is true?
A) iigg";—' -1

B)Iff(a) = f(b)thena =b
C) If f is a rational function then it has at least one vertical asymptote .
D) If f(x) = g(x) for all x except for x = 0 and limf (x) = L then limg(x) = L

x-0 x—-0
47. Use the figure on the right to find the mean value T
of the function f over the interval [ 0,8 ] i f
A B) 22 NN
1
C)lz% D)% 2 1_i 1 2 3 4 56 7 8 9
48. The figure on the right shows the graph of the derivative NE
of the function f. which of the following is true ? :
302 Ay 12 |
A)f(2) < fF)<f(0) B) f(1) < f(2) <£(0) \1
-4
O f0) < f()<f@) D) f(2) = f(1) = f(0) 5
49. Write the equation of the function whose x-intercepts are x =2 , x = —2 and x = 3

A)f(x)=(x—-3)(x*+4) B) f(x) = (x +3)(x* + 4)
C) f(x) = (x —3)(x* —4) D) f(x) = (x —4)(x — 3)
50. Use the intercepts, symmetry, asymptotes, first and second derivative test to determine the
2x
x2+1
A) ; B) 3 ©) 3’ D)

a i~ 2 & R 315 2 -
-1 i K= ) 5 2 3 <1 -1

graph of the function f(x) =

(38 ]
oW

' '
w o
(3]
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Choose the correct option. ( 2 marks for each question)

A)3 B) 0 C) 4 D) 2

1. Find the result of lim (2 + Coszx)

X—+00

2. Find the value of (a? + 2) so that the function f(x) = {

ax® +1 x < -1
ax’ +3 x> -1
have no pionts of discontinuity.

A)3 B) 1 C)2 D) —2
. 2x
3. Use the squeeze theorem to find illré f(x) where TR flx) < o
A) 2 B)% C) -2 D) ?

4. Find the maximum product of two positive numbers such that the sum of the first and twice the
second is 100
A) 1750 B) 1000 C) 1500 D) 1250

5. Find the value of a if the slope of the line passing through the points (_?1 , a) , (_?2 , g) is —1

17 9 7
A) 15 B) v 0 — D) =
6. Which of the following functions is discontinuous at x = 2 and it has a non-removable
: o 4x-16
discontinuity at x = 2 A)f(x) = Py— B) f(x) = poCErS
xX°—4 4x°%-16
O f(x) = {— x# 2 D) £(x) = {— -
-2 x=2 4 x =2
7. Find the decreasing interval of the function f(x) = %x + sinx in the interval ] 0,2m |
51 2n 4w 2r 41
Ao, B |5 O Jo. D) |55 2n]

8. Use the figure on the right to find the mean value
of the function f over the interval [0, 8]

A)% B) 22

— 12 W o a
» u
-
~

(85
—
—
(]
W
IS
o
(=)}
-~
]
K=}

11 9
O ry D) e

9. Assume that x and y are two differentiable functions of a variable t , if x? + y? = 13

ﬁndd—y, whered—x=2 and x =3 , y=2
dt dt

A) -2 B)2 C) 4 D) -3
—-X
10. Find the result of fcl_r,% = A)3 B) 2 O -1 D) —2
11. Find the result of [( M) dx
cosx+sinx

A) sinx + cosx + ¢
C) sinx — cosx + ¢

B) —sinx — cosx + ¢
D) In| cosx + sinx|+c

0021 100

12. Find the derivative of the function f(x) = InV2 + cos?x

sinx —sin2x —sin2x —sin2x
A) 24+cos? x B) 2(2+cos? x) 2+coSs2x D) 24+cos? x
2
13. f(x) =3x— % which of the following is f ( )
7 5 3

A)— B)— o) = D)2
14. Which of the following is true?

A) lim = _ 1

x—->0 X

B)Iff(a) = f(b)thena=b
C) If f is a rational function then it has at least one vertical asymptote .
D) If f(x) = g(x) for all x except for x = 0 and limf(x) = L then limg(x) = L

x—0 x—0

15. Find the values of a and b ,if f(x) = ax® + bx? — 3 knowing that f'(—2) = 16 and f''(1) = —

A)a=%,b=— B)a=§,b=z C)a=%,b=2 D)a=§,b=—3
16. The result of foz xe* dx is:
A) e? B)e2—1 C)e? +1 D)< +2
1 . 1 1 28 5
17. The result of [ "(x* + ?)2 dx is:  A)— B)— O D)~
18. Find the result of lirrgw A)% B) 2 C)6 D)1
X—

19. Use the intercepts, symmetry, asymptotes, first and second derivative test to determine the
graph of the function f(x) =

2+1

A) 3 B) 3 ©) 31° D)

y
K
3
2 2 2 2
1 1 1 1
r F
3 2 2 3 — - S - 3] -3 - -

'
w N
}5]

20. What is value of k when the function f(x) = §x3 — x + k has horizontal tangentat x = k — 1

A)—1and1 B)Oandl C)0and 2 D)0 and — 2
21, 1f £(x) = 252 and g(x) = n [f ()9 (x)]
A)—1 B) — O3 D) Does not exist

22. Find the equation of the tangent line to the graph of the curve x + 1 =tany at y=m
A)y=x+mn Byy=—x—-1+nm COy=x+1+m D)yy=x—-m

23. Find the antiderivative of the function f(x) = 2x(10 — 4x?)? whose graph passes through
the point (2,10)

44243
S+ 28 B) F(x) =

10— 4+2\3
C)F(x) =L 138 D) F(x) =

24. Find F'(x) if F(x) = [, tVtdt
AF (x)=8—x3x BFX=x3¥x OFX=—-xVx DF({x)=x3x-8

25. Find the value of & so that the function f(x) = kx3 — 1 passes through the point (—1,2)
A) -3 B) 3 C) -2 D) 2

A)F(x) = M 28
—(10—4x2)3

12

-8




26. Find the interval on which the graph of the function is concave f(x) = x + %

27. If fff(x)dx = a + 2b then find the value of f;[f(x) + 4] dx
A) 6b — 3a B) 6b + 3a C)4b —a D)ya+2b+4

28. Find the distance between the graph of the point of the intersection of the two functions
f(x) =—x,g(x) =+x and theline y = 2x — 1

A1 B) - 0= D)5
29. f(x) = x? 4+ x —2 Which of the following equals f(t — 1)
A) (t—1)? B) (t—1)(t+ 2) O (t—2)(t+1) D) None of them
30. What is the behavior of the function f(x) = 2x* + 5x7 + 8 when x tends to —co
A) The function tends to +o0 B) The function tends to —oo
C) The function tends to —2 D) The function tends to 0
31. At which value of x the graph of the function f(x) = 2 x* — 6 x + 1 has a point of inflection ?
A)x=0 Byx=1 CO)x=2 D) None
32. The figure on the right shows the graph of the derivative N
of the function f. which of the following is true ? \ : / ‘
3 o . 1 2 A a4
A)f(2) < f()<f(0) B) f(1) < f(2) <£(0) \i\/‘
Of0 < fM<f@  DfR)= f(1)=f(0) B
33. Find the equation of the horizontal asymptote of the function f(x) = %

A)y=0 B)yy=4 Oy=2 D) None

34. Use the given graph on the right, to find
F-0 - 2im, £(x)

f(0) f(.\'%\ / 3

6
5
4
2

the result of

A)4 B) -2 3 f ] 1V¥V3435678910
O1 D)3 / 1 B
2y
35. Find the vertical and slant asymptotes of the function f(x) = xx_glc .
A)x=2,y=x+1 B)yx=1,y=—-x+1
COx=-1,y=2x-1 D)x=1, y=—(x+2)
36. Find the area of the shaded region where f(x) = x + sinx e _
72 f(x)=x+sinx
A)m? +1 B)—+1 3
2 +4 2 ;
0 — D) —-
37. Find the limit of lim ~— (Use L'Hopital's rule )
x— 0 In(x+1)
A)3 B)e O) -1 D)1
x2-bx+5

are intersected

38. Find the value of b where the two functions f(x) = 3x — 2b and g(x) = ;_

atx = —2 A) 2 B) % Q) % D) None of them

39. A point moves on the x-axis .The function S(t) = t? — 6t + 5 is the position function
of this point , ¢ is measured in second and S in meters. Find the average velocity of this point
during the first four seconds.

A)—2m/s B)4m/s C)1m/s D)—-3m/s
40. If ¥ = —sinx, find y
! ! ! 1 ! -1
A)y' = tanx B)y' = —tanx Oy = — D)y’ = —
41. If the function f(x) = % has y-intercept at the point (0, %) then find f'(0) ?
7 -1 3
A)6 B) — C) —- D) >

42. Which of the following functions is symmetric with respect the origin ?

A) f(x) = |x| B) f(x) = cos3x O) f(x) = xsin®x D) f(x) =1—+/x+3

43. Write the equation of the function whose x-intercepts are x =2 , x = —2 and x = 3
A) f(x) = (x—3)(x* +4) B) f(x) = (x +3)(x* + 4)
C) f(x) = (x —3)(x* — 4) D) f(x) = (x —4)(x - 3)
2x+1 —-1<x<?2
44. Which of the following is false for the function f(x) = { 3 x =2
1+ x? 2<x<4
A) xl_ifglf(x) # f(1) B) ii_T)T})J, fx)=0 0 xl_i)"zl_ f(x) =5 D)f(2) #0
45. The figure on the right shows the graph of a function f(x) -
Which of the following is true ? ; / fx)
A) f(0) < f"(1) B) f'(0) < f"(-1) ‘

KZBJ

O f(=1)>f(1) D) f'(=1)+f'(1)<0

'
(53]

'

'

{ $& 3 [
o WP -

46. Find the domain of the function (fogoh) ) where f(x) = Vx, g(x) = 3x and h(x) = x — 2
A) |-o,2] B) [2, +oo[ C) [-2, +oo] D) R
47. Find the result of lim 22> A) — B) +o C) -2 D) 2

x—3~ (x-3)3

48. The result of [(2x + 22 )dx s :
CcoS“Xx
A) x? + 2tanx + ¢ B) x? — 2tanx + ¢ C)x% + tan2x + c D) 2x + 2tanx + ¢

49. Find the range of the function f(x) = —

[x+3 |
A)R — {0} B) R — {3} C)]0,+oo[ D) R
50. Find the third derivative of the function f(x) = xlnx
1 2 -2 -1
A) x B) x2 C) x2 D) X2
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Choose the correct option. ( 2 marks for each question)
1. Ife¥ = —sinx, find y

A)y' = tanx B)y' =

— tanx O)y' =

tanx

2. Use the figure on the right to find the mean value
of the function f over the interval [0, 8]

A)— B) 22
11 9
C) — D) —

— 2 W o
» »
-
~

[S%]
—
—
]
Ly
&
wn
(=)
-~
5]
o

3. Find the equation of the tangent line to the graph of the curve x + 1 =tany at y=m

A)y=x+mn Byy=—x—-1+n Oy=x+1+nm D)yy=x—-m
4. Find the third derivative of the function f(x) = xlnx
1 -1
A+ D)—
5. Find the derivative of the function f(x) = InV2 + cos?x
sinx —sin2x —sin2x —sin2x
A) 2+cos? x B) 2(2+cos? x) C) J2+cos2x D) 2+cos? x
6. 1 f(x) = - jl and g(x) =220 then find the result of Lim [f(x)g (x)]
A) -1 B) — )3 D) Does not exist
2x+1 -1<x<?2
7. Which of the following is false for the function f(x) ={ 3 x =2
1+ x? 2<x<4
A) lirglf(x) * f(1) B) lirr%)+ fx)=0 (9)) liTSl_ f(x)=5 D) f(2) #0
xX— x— x—
8. The figure on the right shows the graph of a function f(x) ,
3
Which of the following is true ? 2 / frx)
" " / " 1
A)f"(0) <f"(1) B) f/(0) < f"(-1)

Of(=1)>f(1) D) F(=1)+f(1)<0 g 3

'
(53]

'

'

& £ '
(N SV | T

9. Find the area of the shaded region where f(x) = x + sinx
A)7? +1 B) = +1

T2 +4 D)%Z

[ f(x)=x+sinx

—_— N W R
. h f iy
+ t t »

)

10. f(x) = x* + x — 2 Which of the following equals f(t — 1)

A) (t—1)? B) (t— 1)(t+2) C)(t—2)(t+1) D) None of them

0022 100

11. Find the equation of the horizontal asymptote of the function f(x) = %
A)y=0 B)y=4 COy=2 D) None
(k2 2 dy s - = = 28 =N
12. Theresultof [ '(x*+ 1)?*dx is:  A) — B) — O) D) —
13. The result of foz xe* dx is:
A) e? B)e? —1 C)e? +1 D)< +2
14. Find the value of (a® + 2) so that the function f(x) = {axz +1 xs-1
ax’ + 3 x> -1
have no pionts of discontinuity.
A)3 B)1 C)2 D) -2
15. Find the result of lim (2 + 2y A3 B) 0 C) 4 D) 2
X—+ 00

16. What is the behavior of the function f(x) = 2x* + 5x” + 8 when x tends to —oo
A) The function tends to +o0 B) The function tends to —oo
C) The function tends to —2 D) The function tends to 0

—x2-x-1

17. Find the vertical and slant asymptotes of the function f(x) =
A)x=2,y=x+1 B)yx=1,y=—-x+1
C)x=-1,y=2x—-1 D)x=1, y=—(x+2)

x—1

—x

18. Find the limit of lim (Use L'Hépital's rule )
x— 0 In(x+1)
A)3 B)e C) -1 D)1
19. Find the result of lim —2*> A) — B) + C) -2 D) 2

x—3~ (x—3)3

20. Find the values of a and b ,if f(x) = ax® + bx? — 3 knowing that f'(—2) = 16 and f"'(1) =
A)a=%,b=— B)a=§,b=z C)a=§,b=2 D)a=§,b=—3

21. A point moves on the x-axis .The function S(t) = t? — 6t + 5 is the position function
of this point , ¢ is measured in second and S in meters. Find the average velocity of this point
during the first four seconds.
A)—2m/s B)4m/s

22. Use the given graph on the right, to find

f(=1) - ZlierJrf(X)

7 f"f\ / ‘

C)1m/s D)-3m/s

(
5
4
4

the result of

A) 4 B) —2 ;/Lglv“s““m'
0)1 D)3 .
23. Find the range of the function f(x) = |x+3|
A)R — {0} B) R — {—3} C)]0,+[ D) R
24. Find the result of iilrgs”m;—x“‘m A)— B) 2 C)6 D)1

25. Find the decreasing interval of the function f(x) = %x + sinx in the interval ] 0,2m [
e B A E

26. Write the equation of the functlon whose x-interceptsare x =2 , x = —2 and x = 3
A) f(x) = (x—3)(x* +4) B) f(x) = (x +3)(x* + 4)
C) f(x) = (x =3)(x* — 4) D) f(x) = (x = 4)(x = 3)

A)]O,S—”

—4




< f0) <

D)?

27. Use the squeeze theorem to find lim f(x) where

x=0 1—cos2x

A)?2 B) - C) -2
28. Assume that x and y are two differentiable functions of a variable t , if x> + y? = 13
ﬁndd—y, whered—x=2 and x =3 , y=2
dt dt

A) -2 B) 2 C) 4 D) -3
29. Find the interval on which the graph of the function is concave f(x) = x + %

A) 10, +oo[ B) |-, 0[ 0) 14, +oo[ D) | -0, 4]
30. Which of the following functions is symmetric with respect the origin ?

A) f(x) = |x] B) f(x) = cos®x C) f(x) = xsin®x D) f(x)=1—+Vx+3
31. f(x) = 3x — = which of the following is /" (=)

A)— B)— C) — D)2
32. Find the antiderivative of the function f(x) = 2x(10 — 4x?)? whose graph passes through

the point (2,10)

—_4+2)3
A)F(x) =820 4 28 B) F(x) = —(“’ ©7) 28
2,3 3
C) F(x) = (101:x) +8 D)F(x)=%—8

33. Find the distance between the graph of the point of the intersection of the two functions
f(x) = —x, g(x) =+x and theline y = 2x — 1

V5 2
A) 1 B) C)—= D) /5
34. The figure on the right shows the graph of the derivative AR
of the function f. which of the following is true ? :

VORVORONEE VORNORONE I B
OFO < fM<f@ D)= D) = fO) .

35. What is value of k when the function f(x) = %x3 — x + k has horizontal tangentat x =k — 1

A)—1land 1 B)0and 1 C)0and 2 D)0 and — 2
36. Find the value of b where the two functions f(x) = 3x — 2b and g(x) = xz__ *® are intersected
atx = —2 A) 2 B)% C)% D) None of them
37. 1f [ f(x)dx = a+2b then find the value of ['[f(x) + 4] dx
A) 6b — 3a B) 6b + 3a C)4b —a D)a+2b+4
38. If the function f(x) = iz_;zl; has y-intercept at the point (0, %) then find f'(0) ?
A)6 B)- C) — D) >

39. Find the maximum product of two positive numbers such that the sum of the first and twice the
second is 100
A) 1750 B) 1000 C) 1500 D) 1250

40. Find the value of k so that the function f(x) = kx3 — 1 passes through the point (—1,2)
A) -3 B) 3 C) -2 D) 2

A)x? + 2tanx +c¢  B)x? —2tanx +c CO)x?+tan2x+c  D)2x + 2tanx + ¢
42. At which value of x the graph of the function f(x) = 2 x* — 6 x + 1 has a point of inflection ?
A)x=0 B)x =1 O)x=2 D) None
43. Find the result of [ Lt om2x
A) sinx + cosx + ¢
C) sinx — cosx + ¢
44. Use the intercepts, symmetry, asymptotes, first and second derivative test to determine the

———)dx

cosx+sinx
B) —sinx — cosx + ¢
D) In| cosx + sinx|+c

graph of the function f(x) =

2+1
A) 2 B) 3 ©) 317 D)

1 I | == T 2 3 32 141 1 2 3][3 -2 i i 2

o
oW

' '
w o
[}S]

45. Which of the following is true?
A) lim™ = 1

x—-0 X
B)Iff(a) = f(b)thena =b
C) If f is a rational function then it has at least one vertical asymptote .
D) If f(x) = g(x) for all x except for x = 0 and limf(x) = L then limg(x) = L

x—0 x—0

46. Find the value of a if the slope of the line passing through the points (_?1 , a) , (— é) is —1

3’5
A) 15 B) 1—2 C) % D) %
47. Find the domain of the function (fogoh) ) where f(x) = Vx,g(x) = 3x and h(x) = x — 2
A) |-o0,2] B) [2, +oo[ C) [-2,+oo] D) R

48. Find F'(x) if F(x) = [, t Vtdt
AF(x)=8—xVYx BF(x)=xV¥x OF X =-x3Yx DF(x)=x3ix—-8
49. Which of the following functions is discontinuous at x = 2 and it has a non-removable

discontinuity at x = 2 A)f(x) = P B) f(x) = z;_l:
x2-4 4x°%-16
(Dfu)={13'x¢2 Inf@)={4ax x#e
-2 x=2 4 x=2
50. Find the result of lim A)3 B) 2 C) -1 D) -2

x->0vVXTtl—
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1. Find the result of [( )dx

A) sinx + cosx + ¢ B) —sinx — cosx + ¢
C) sinx — cosx + ¢ D) In| cosx + sinx|+c

2. If the function f(x) = ;i:’ has y-intercept at the point (0, %) then find f'(0) ?

A) 6 B) - C) — D) —

1+sin2x
cosx+sinx

3. Find the distance between the graph of the point of the intersection of the two functions
f(x) = —x, g(x) =+x and theline y = 2x — 1

V5 2

A)1l B) - C) 7 D) V5

4. Find the value of a if the slope of the line passing through the points (_?1 , a) , (_?2 , g) is —1
17 9 7

A) 15 B) — 0) — D) —
5. At which value of x the graph of the function f(x) = 2 x* —6 x + 1 has a point of inflection ?

A)yx=0 Byx=1 CO)x=2 D) None

L (x2 2 dx is - = L 28 >
6. Theresultof [ (x*+1)*dx is: A) — B) — O) D)~
7. Find the result of lim (‘xzx;; A) —oo B) +oo C) -2 D) 2
x- -
8. Find the resultof lim (2 + “’f") A) 3 B) 0 C) 4 D) 2
X—>+00
9. Assume that x and y are two differentiable functions of a variable t , if x? + y? = 13
ﬁndd—y, Whered—x=2 and x =3 , y=2
dt dt
A) =2 B) 2 04 D) -3

10. f(x) = x* + x — 2 Which of the following equals f(t — 1)

A) (t—1)2 B) (t—1)(t+2) O)(t—2)(t+1) D) None of them
11. Which of the following is true?

A) lim™ = 1
x-0 X

B)Iff(a) = f(b)thena =b
C) If f is a rational function then it has at least one vertical asymptote .
D) If f(x) = g(x) for all x except for x = 0 and limf (x) = L then limg(x) = L

x—0 x—0
12. The figure on the right shows the graph of the derivative RE
of the function f. which of the following is true ? :

M) @) < FO<fO)  B)f) < f@)<f(0) }2§<;/1
Of@ < f<f@ D) f(2) = f(1) = f(0) !

0023 100

13. Find F'(x) if F(x) = [ t Vtdt
AF(x)=8—x3x BFX=x3¥x OFX=—xVYx DF({x)=x3x—-8

14. Find the area of the shaded region where f(x) = x + sinx g _
2 Sfx)=x+sinx
A)m?+1 B)—+1 3
244 n? I
0) = D) = |

15. Use the figure on the right to find the mean value
of the function f over the interval [0, 8]

A)— B) 22
11 9
C) — D) —

—_ k) W = th
» »
-
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16. What is value of k when the function f(x) = §x3 — x + k has horizontal tangentat x = k — 1

A)—land 1 B)0 and 1 C)0and 2 D)0 and — 2

17. Find the result of lirrgw A) % B) 2 C)6 D)1
X—
o . —-X
18. Find the result of il_T)T(} =) A)3 B) 2 O -1 D) -2
19. The figure on the right shows the graph of a function f(x) ,
3

Which of the following is true ? 2 / fx)

" " ’ " 1 ’ =
NFOY<f (1) BF(0)<f(~1) SESREES
O f(-1)>f(1) D) f'(=1)+f'(1)<0 Gl R

-4

ax® +1 x < -1

20. Find the value of (a® 4+ 2) so that the functi ={
ind the value of (a ) so that the function f(x) w4 3 s 1

have no pionts of discontinuity.
A)3 B)1 C) 2 D) -2

21. Find the values of a and b ,if f(x) = ax® + bx? — 3 knowing that f'(—2) = 16 and f"'(1) = —4
A) a=—,b=-2 B)a=§,b=2 C)a=—,b=2 D)a=§,b=—3

2_
22. Find the equation of the horizontal asymptote of the function f(x) = —4xx+31x *+1
Ay =0 B)y=4 Oy=2 D) None
2
23. f(x) =3x— % which of the following is f’ (%)
7 5 3
A7 B) = O D)2

2 .
24. Theresultof [(2x +——-)dx is:

A) x? + 2tanx + ¢ B) x? — 2tanx + ¢ O x?+tan2x +c  D)2x + 2tanx +c

25. Find the interval on which the graph of the function is concave f(x) = x + %
A) 10, +oo[ B) |-, 0[ C) 14, +oof D) |—o0,4]
26. Find the equation of the tangent line to the graph of the curve x + 1 =tany at y=m
A)y=x+m B)yy=—x—-1+mn COy=x+1+m D)yy=x—-m




27.1fe¥ =—sinx, find y

1

A)y' = tanx B)y' = — tanx O)y' = — D)y’ = —
28. Use the given graph on the right, to find S
f(=1) - 2lim_f(x) 4 S
the result of - (8‘; . e %\ / ‘
A) 4 B) -2 34| 1Y345678910.
01 D)3 / e e
29. Write the equation of the function whose x-intercepts are x =2 , x = —2 and x = 3

A) f(x) = (x=3)(x* +4) B) f(x) = (x +3)(x* + 4)
C) f(x) = (x = 3)(x* — 4) D) f(x) = (x—4)(x—3)
30. Find the value of k so that the function f(x) = kx® — 1 passes through the point (—1,2)

A) -3 B) 3 C) -2 D) 2
2x +1 -1<x<?2
31. Which of the following is false for the function f(x) = { 3 x =2
1+ x? 2<x<4
A) xl_i)@f(x) # f(1) B) fci_T)'})J, fx)=0 ©) xl_i)@_ f(x)=5 D) f(2) # 0

32. Find the antiderivative of the function f(x) = 2x(10 — 4x?)? whose graph passes through
the point (2,10)

—4x2)3 _a,2)°3
A)F(x) =50 428 B)F(x)=%—28
_ —(10—4x?%)3 _ —(10-4x%)3
C)F(x) ==L 18 D)F(x) =" g
33. Find the derivative of the function f(x) = InV2 + cos?x
A sinx B —sin2x —sin2x —Ssin2x
) 2+4cosZ x ) 2(2+cos? x) ) V2+cos?x ) 2+cos? x
34. Find the range of the function f(x) = |x-|1-3 I
A) R — {0} B) R — {-3} C)]0,+oo] D) R
. 2x x?
35. Use the squeeze theorem to find il:ré f(x) where o S flx) < .
A) 2 B) C) -2 D)—

36. Which of the following functions is symmetric with respect the origin ?
A) f(x) = |x| B) f(x) = cos3x O) f(x) = xsin®x D) f(x)=1—+vx+3

37. Find the decreasing interval of the function f(x) = %x + sinx in the interval | 0,2m [

51 2w 4w 21 4T
A o5 B 55 o o5 D) |5 2]
Cx2_xe
38. Find the vertical and slant asymptotes of the function f(x) = xx_glc :

A)yx=2,y=x+1 Byx=1,y=—x+1
COx=-1,y=2x-1 D)x=1,y=—(x+2)
39. What is the behavior of the function f(x) = 2x* + 5x7 + 8 when x tends to —oo
A) The function tends to +oo B) The function tends to —oo

C) The function tends to —2 D) The function tends to 0
40. The result of foz xe*dx is:
A) e? B)e? -1

2
C)e?+1 D) —+2

41. Which of the following functions is discontinuous at x = 2 and it has a non-removable
x%-16 4x-16

discontinuity at x = 2 A) f(x) = Py B) f(x) = poe
x2—4 4x2-16
C)f(X)={4-—2x x ¥ 2 D)f(x)={4_2x X#2
-2 X =2 4 x =2
42. 1f f(x) = 22 and g(x) = 2 then find the result of lim [£(x)g(x)]
[x+1] x+1 xo—1
A) -1 B) -2 O3 D) Does not exist

43. Find the maximum product of two positive numbers such that the sum of the first and twice the
second is 100

A) 1750 B) 1000 C) 1500 D) 1250
44. 1f [ f(x)dx = a+2b then find the value of ['[f(x) + 4] dx
A) 6b — 3a B) 60 + 3a C)4b —a D)a+2b+ 4
45. Find the third derivative of the function f(x) = xlnx
AN B ) D)+
46. Use the intercepts, symmetry, asymptotes, first and second derivative test to determine the
graph of the function f(x) = xiil
A) ) B) 3 C) 3]° D) 3]

- 5 2 2
/\ : I x :

1 [ 1 5= T 2 3 | PP—214] 1t 2 3|[3 2 i 2
; 5 /

47. Find the domain of the function (fogoh) ), where f(x) = vx,g(x) = 3x and h(x) = x — 2
A) |-o0,2] B) [2, +oo[ C) [-2,+oo] D) R
48. A point moves on the x-axis .The function S(t) = t? — 6t + 5 is the position function

of this point , ¢ is measured in second and S in meters. Find the average velocity of this point
during the first four seconds.

A)—2m/s B)4m/s C)1m/s D)-3m/s
49. Find the limit of lim <— (Use L'Hopital's rule )
x— 0 In(x+1)
A)3 B)e C) -1 D) 1
2_
50. Find the value of b where the two functions f(x) = 3x — 2b and g(x) == x?x+5 are intersected
atx = —2 A) 2 B) % O) % D) None of them




Kurdistan Region Government Iraq Fingerprint

Ministry of Education
High Committee for the General Examinations
General Examinations for Preparatory Stage/(Grade 12”' scientific) (2025-2026 ) 2" Attempt

IN THE NAME OF ALLAH  Subject : Mathematics

Time : 3:30 hours

SN: 000024
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1. Find the antiderivative of the function f(x) = 2x(10 — 4x?)? whose graph passes through
the point (2,10)

_ 253
G20 4 28 B) F(x) =

(10 —4x )

(10-4x ) _ 8
12

—(10-4x%)3
12
— 6t + 5 is the position function

A)F(x) =

C)F(x) = +8 D) F(x) =

2. A point moves on the x-axis .The function S(t) = t?
of this point , ¢ is measured in second and S in meters. Find the average velocity of this point
during the first four seconds.

A)—2m/s B)4m/s C)1m/s D) -3 m/s
3. At which value of x the graph of the function f(x) = 2 x* — 6 x + 1 has a point of inflection ?
A)yx=0 Byx=1 CO)x=2 D) None
4. Find the result of ling% A) % B) 2 C)6 D) 1
X—
5. The result of foz xe*dx is:
2
A) e? B)e2 —1 C)e?+1 D)%+2
6. What is value of k when the function f(x) = §x3 — x + k has horizontal tangentat x = k — 1
A)—1land1 B)Oand 1 C)0and 2 D) 0 and — 2
7. Find the area of the shaded region where f(x) = x + sinx T _
) f(x)=x+sinx
A)m?+1 B)%+1 3
w2 +4 2 ;
0 D) — _

8. Find F'(x) if F(x) = [, t Vtdt
AF(x)=8—x3¥x BFxX)=x¥x OFx=-xVYx DF(x)=x3x—-8
9. Find the values of a and b ,if f(x) = ax® + bx? — 3 knowing that f'(=2) = 16 and f"'(1) = —
A) a=—,b=-2 B)a=§,b=2 C)a=—,b=2 D)a=§,b=—3
10. Assume that x and y are two differentiable functions of a variable t , if x* + y? = 13

ﬁndd—y, where £ =2 and x = 3 , Yy =2
dt dt

A) -2 B) 2 C) 4 D) -3
_ —2x-2 _x+1]
1L If £ = — andg(x) =— m [f(x)g(x)]
A) -1 B) — O3 D) Does not exist
12. Find the result of lim Fx - A)3 B) 2 C) -1 D) —2

0024 100

13. Which of the following is true?
A) lim™ =1

x—-0 X
B)If f(a) = f(b)thena =b
C) If f is a rational function then it has at least one vertical asymptote .
D) If f(x) = g(x) for all x except for x = 0 and limf(x) = L then limg(x) = L

x—-0 x—-0

14. Use the figure on the right to find the mean value
of the function f over the interval [0, 8]

A)— B) 22
11 9
C) — D) —

—J W = Ln
~ )
-

~

'
(%]
—

'
—

15. Find the range of the function f(x) = |x+3 I
A) R — {0} B) R — {—3} C)]0,+oo] D) R
16. Find the maximum product of two positive numbers such that the sum of the first and twice the

second 1s 100
A) 1750 B) 1000 C) 1500 D) 1250

17. The figure on the right shows the graph of a function f(x) - /
f(x)

Which of the following is true ?
A) f"(0) <f"(1)
O f(=1)>f(1)

-0 W

B) f'(0) < f"(=1)
D) f'(=1)+f(1)<0

'
(53]
'
'
G 14 [
o WP -

18. Use the squeeze theorem to find il:ré f(x) where 2e22x — < fl0) < —
A) 2 B)% C) -2 D)%
19. Use the given graph on the right, to find i
f(-1) = 2lim_f(x) i B
the result of - (5;4 e )/‘\ / ‘
A) 4 B) -2 34 1Y345678910.
01 D)3 / =R
20. If f f(x)dx = a + 2b then find the value of f f(x)+ 4] dx
A) 6b — 3a B) 6b + 3a C)4b—a D)a+2b+4
21. Write the equation of the function whose x-intercepts are x =2 , x = —2 and x = 3
A) f(x) = (x—3)(x* +4) B) f(x) = (x +3)(x* + 4)
O) f(x) = (x—3)(x*—4) D) f(x) = (x —4)(x — 3)
22. f(x) = 3x — - which of the following is f* ()
A)— B) — C) — D)2

23. Find the equation of the tangent line to the graph of the curve x + 1 =tany at y=m
A)y=x+mn Byy=—x—-1+n Oy=x+1+nm D)yy=x—-m




24. Which of the following functions is symmetric with respect the origin ?
A) f(x) = |x| B) f(x) = cos3x O) f(x) = xsin®x D) f(x) =1—+/x+3
25. The result of [(2x + —5-)dx is:

cos?x
A) x? + 2tanx + ¢ B) x? — 2tanx + ¢

C)x? + tan2x + ¢ D) 2x + 2tanx + ¢

2_

26. Find the equation of the horizontal asymptote of the function f(x) = %

A)y=0 B)y=4 Cy=2 D) None
27. Find the result of [( M) dx

cosx+sinx

A) sinx + cosx + ¢ B) —sinx — cosx + ¢

C) sinx —cosx + ¢ D) In| cosx + sinx|+c
28. Find the result of lim —2> A) —o B) + C) -2 D) 2

x—3~ (x-3)3

29. Find the decreasing interval of the function f(x) = %x + sinx in the interval ] 0,27 [

2n
B |5 © Jo.
30. The figure on the right shows the graph of the derivative
of the function f. which of the following is true ?

A)f(2) < f(D)<fO) B) f(1) < f(2) <f(0)

A)]O,ST”

]|

3
2
l X
3 22 \{ L 2 A a4
-3
-1

Of0) < f)<f@ D) f(2) = f(1) = f(0) B
31. If the function f(x) = ii;; has y-intercept at the point (0, %) then find f'(0) ?
7 -1 3
A)6 B) - O —- D) —
1 : 1 1 28 5
32. Theresultof [ (x* +1)*dx is: A) - B)— O D)~
2 -
33. Find the value of (a® 4+ 2) so that the function f(x) = {Z; 1 ; i i _1
have no pionts of discontinuity.
A)3 B)1 C)2 D) -2
34. Which of the following functions is discontinuous at x = 2 and it has a non-removable
. . . _ x2%-16 _ 4x-16
discontinuity at x = 2 A)f(x) = Py B) f(x) = N
x2-4 4x%-16
C)f(X)={4—2x x ¥ 2 D)f(x)={4_2x X ¥ 2
35. Find the value of a if the slope of the line passing through the points (_?1 , a) , (_?2 ,g) s —1
17 9 7
A) 15 B) — C)— D) —
36. Find the domain of the function (fogoh),, where f(x) = vx,g(x) = 3x and h(x) = x — 2
A)]-e0,2] B) [2, +oo] C) [~2,+oo] D) R
37.1fe¥ =—sinx, find y’
I _ r_ r_ 1 r_ 1
A)y' = tanx B)y' = — tanx Oy = — D)y’ = —

38. Find the interval on which the graph of the function is concave f(x) = x + %
A) 10, +oof B) ]—c0,0[ C) 14, +oo] D) |-, 4[

e—x

39. Find the limit of lim (Use L'Hopital's rule )
x— 0 In(x+1)
A)3 B)e C)-1 D)1
40. Find the value of k so that the function f(x) = kx3 — 1 passes through the point (—1,2)
A) -3 B) 3 C) -2 D)2
2x+1 —-1<x<?2
41. Which of the following is false for the function f(x) =4 3 x =2
1+ x? 2<x<4
&) lmf@=fA) B lm f@=0 O lmf@=5 Df@)#0

42. Find the distance between the graph of the point of the intersection of the two functions
f(x) = —x, g(x) = Vx and theline y = 2x — 1

V5 2
A1 B) —— €)= D) V5
43. Find the third derivative of the function f(x) = xlnx
1 2 -2 -1
A) B) - O = D)=

44. f(x) = x> + x — 2 Which of the following equals f(t — 1)

A) (t—1)? B)(t—1(t+2) O t—-2)(t+1) D) None of them
45. Find the derivative of the function f(x) = InV2 + cos?x
A sinx B —sin2x —sin2x —sin2x
) 2+cos? x ) 2(2+cos? x) ) J2+cos2x ) 2+cos? x
46. Find the resultof lim (2 + “’f") A) 3 B) O C) 4 D) 2
xX—>+00
X2y
47. Find the vertical and slant asymptotes of the function f(x) = xx_j :

A)x=2,y=x+1 B)yx=1,y=—x+1
COx=-1,y=2x-1 D)x=1,y=—-(x+2)
48. What is the behavior of the function f(x) = 2x* + 5x” + 8 when x tends to —co
A) The function tends to +o0 B) The function tends to —oo
C) The function tends to —2 D) The function tends to 0

49. Use the intercepts, symmetry, asymptotes, first and second derivative test to determine the
graph of the function f(x) = 2

x2+1
A) : B) - b ©) 31’ D)

3
= ) 2 2
/-\ 1 1 - 1
3 2 I

-1 : 1 2 3 T — 1 2 3 32 -l 1 | 2 3 3 -2 -l 1 2
= a3 Z

0 '
w N
}5]

x2—bx+5

50. Find the value of b where the two functions f(x) = 3x — 2b and g(x) = ;_1

atx = —2 A) 2 B)% C)% D) None of them

+ .
are intersected
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1. Find the distance between the graph of the point of the intersection of the two functions
f(x) =—x,g(x) =+x and theline y = 2x — 1

A)1 B) - 0= D)5
2. Find the value of b where the two functions f(x) = 3x — 2b and g(x) = xz;ﬁj+5 are intersected
atx = —2 A) 2 B) % C) % D) None of them
3. Find the domain of the function (fogoh), where f(x) = Vx,g(x) =3xand h(x) = x — 2
A) |-, 2] B) [2, +oo[ C) [-2,+oo[ D) R

4. f(x) = x*> 4+ x —2 Which of the following equals f(t — 1)
A) (t—1)? B) (t—1)(t+ 2) O (t—2)(t+1 D) None of them
5. Find the maximum product of two positive numbers such that the sum of the first and twice the
second is 100

A) 1750 B) 1000 C) 1500 D) 1250
6. What is value of k when the function f(x) = §x3 — x + k has horizontal tangentat x = k — 1
A)—land 1 B)0and 1 C)0and 2 D)0 and — 2

7. What is the behavior of the function f(x) = 2x* + 5x” + 8 when x tends to —o
A) The function tends to +o0 B) The function tends to —oo
C) The function tends to —2 D) The function tends to 0

8. If the function f(x) = ii;; has y-intercept at the point (0, %) then find f'(0) ?
7 -1 3
A)6 B) - C) —- D) —
2
9. Use the squeeze theorem to find iiir(z) f(x) where zeZZ;C - < flx) < 1—:OSZx
A) 2 B) C) -2 D)—
10. Find the value of a if the slope of the line passing through the points (_?1 , a) , (_?2 ,g) s —1
17 9 7
A) 15 B) C)— D)=
1, , ) . 1 1 28 5
11. Theresult of [ '(x*+ 1)*dx is:  A) — B)— O+ D)~
12. Use the figure on the right to find the mean value
of the function f over the interval [ 0,8 ] N /
A B) 22 \/\_.
4 1
C)% D)% -21_},123456789=

0025 100

2x+1 —-1<x<?2
13. Which of the following is false for the function f(x) = { 3 x =2
1+ x? 2<x<4
AN lmf@ £ f) B Im (=0 O lmf()=5 D)@ =0

14. The figure on the right shows the graph of a function f(x) -
Which of the following is true ? / 1)
{ ¥_30 4

i

B) f'(0) < f"(=1)
D) f'(=1)+f(1)<0

A) f7(0) < f"(1)
O f=1)>f(1)

'
(53]
'
'
L 1 3 [
o WP -

15. Which of the following functions is symmetric with respect the origin ?

A) f(x) = |x| B) f(x) = cos3x O) f(x) = xsin®x D) f(x) =1—+Vx+3
16. Find the result of lim % A) — B) +o C) -2 D) 2
17. Ife¥ =—sinx, find y
A)y' = tanx B)y’' = — tanx O)y' = talnx D)y’ = t;ix

18. Find F'(x) if F(x) = [, t Vtdt
AF (x)=8—x3¥x BFx)=x3¥x OF (x=-xiVx

—x%-x-1

D)F'(x) =x3/x—8

19. Find the vertical and slant asymptotes of the function f(x) =

A)x=2,y=x+1 B)yx=1,y=—-x+1
CO)x=-1,y=2x-1 D)x=1,y=—(x+2)

x—1

20. Find the equation of the horizontal asymptote of the function f(x) = %
A)y=0 B)y =4 COy=2 D) None

21. The result of foz xe* dx is:
A) e? B)e2 —1 C)e? +1 D)< +2

22. Assume that x and y are two differentiable functions of a variable t , if x? + y? = 13
ﬁndd—y, whereg=2 and x =3 , y=2
dt dt
A) =2 B) 2 C)4 D) -3
23. A point moves on the x-axis .The function S(t) = t?2 — 6t + 5 is the position function

of this point , ¢ is measured in second and S in meters. Find the average velocity of this point
during the first four seconds.

A)—-2m/s B)4m/s C)1m/s D) -3m/s
24. Which of the following is true?
A) lim™ =1
x—>0 X

B)Iff(a) = f(b)thena =b
C) If f is a rational function then it has at least one vertical asymptote .
D) If f(x) = g(x) for all x except for x = 0 and limf(x) = L then limg(x) = L

x—0 x—0
1

[x+3 |

C)]0,+oo[ D) R

25. Find the range of the function f(x) =
A) R —1{0} B) R —{-3}




26. Find the antiderivative of the function f(x) = 2x(10 — 4x?)? whose graph passes through
the point (2,10)

B) F(x) = @— 28

—(10-4x2)3 —(10-4x?)3

C)F(x) = = + 8 D) F(x) = > 8
27. Atwhich value of x the graph of the function f(x) = 2 x* — 6 x + 1 has a point of inflection ?
A)yx=0 Byx=1 CO)x=2 D) None
2 .
28. The result of [(2x + —)dx is:
A) x? + 2tanx + ¢ B) x? — 2tanx + ¢
29. Find the result of lim

(10—4x2)3

A) F(x) = =428

C)x? + tan2x + ¢ D) 2x + 2tanx + ¢
A)3 B) 2 C) -1 D) —2

———)dx

cosx+sinx
B) —sinx — cosx + ¢
D) In| cosx + sinx|+c

—-X

x—-0Vx+1-1
30. Find the result of [( tomax

A) sinx + cosx + ¢
C) sinx — cosx + ¢

31. Which of the following functions is discontinuous at x = 2 and it has a non-removable

: o x%-16 4x-16
discontinuity at x = 2 A)f(x) = Py B) f(x) = o
x*-4 4x2-16
C) f(x) = {_Hx x# 2 D) f(x) = { o YT
-2 x=2 4 x =2
2 _
32. Find the value of (a? + 2) so that the function f(x) = {?;3 i ; i i _1

have no pionts of discontinuity.

A)3 B)1 C)2 D) -2
33. Find the third derivative of the function f(x) = xlnx
1 2 -2 -1
A+ B) = O = D)=

34. Find the interval on which the graph of the function is concave f(x) = x + %
A) ]0, +oo] B) | -0, 0[ C) ]4, +oo[ D) |—o0,4[
35. Find the values of a and b ,if f(x) = ax® + bx? — 3 knowing that f'(—2) = 16 and f"'(1) = —4
A) a=—,b=-2 B)a=§,b=2 C)a=—,b=2 D)a=§,b=—3
36. Find the value of k so that the function f(x) = kx> — 1 passes through the point (—1,2)
A) -3 B) 3 C) -2 D) 2
37. Find the equation of the tangent line to the graph of the curve x+ 1 =tany at y=m

A)y=x+mn Byy=—-—x—-1+n COy=x+1+m D)yy=x—-m
38. Find the result of lirrozw A)% B) 2 C)6 D) 1
X—

39. Find the decreasing interval of the function f(x) = %x + sinx in the interval | 0,2m [

5w 2w 4Am 2T 41T
A o5 B 55 o o5 D) |5 2]
40. Find the derivative of the function f(x) = InV2 + cos?x
A sinx —-sin2x —-sin2x —sin2x
)2+coszx )2(2+coszx) )\/2+coszx ) 2+cos? x

41. Use the given graph on the right, to find
1) = 2lm fG)

7 iENpueEEsesz

the result of

A) 4 B) -2 3 d [ 1T V3idsseTsom]
01 D)3 / 2
42. Find the limit of lim X (Use L'Hopital's rule )
x— 0 In(x+1)
A)3 B)e C)-1 D)1
43. Find the result of lim (2 + =) A3 B)0 C) 4 D) 2
X—>+ 00
44. Find the area of the shaded region where f(x) = x + sinx NE _
2 f(x)=x+sinx
A)m?+1 B)—-+1 3
2 +4 n? |
0= D) - o
45. Write the equation of the function whose x-intercepts are x =2 , x = —2 and x = 3
A) f(x)=(x=3)(x*+4) B) f(x) = (x +3)(x* + 4)
C) f(x) = (x —3)(x* —4) D) f(x) = (x —4)(x —3)
46. If [’ f(x)dx = a+2b then find the value of [ [f(x) + 4] dx
A) 6b — 3a B) 60 + 3a C)4b —a D)a+2b+4
477. The figure on the right shows the graph of the derivative NE
of the function f. which of the following is true ? :
32 A\l 12 |
A) f(2) < f(1) <f(0) B) f(1) < f(2) <f(0) \X
-4
O f0) < f()<f(2) D) f(2) = f(1) = f(0) 5
48. If f(x) = 222 and g(x) = 2 then find the result of Lim [f(x)g(x)]
[x+1] x+1 xo—1
A) -1 B) -2 O3 D) Does not exist
49. f(x) = 3x — = which of the following is f" (<)
7 5 3
A) - B) - 0 - D)2
50. Use the intercepts, symmetry, asymptotes, first and second derivative test to determine the
graph of the function f(x) = 2x

x2+1
A) ; B) 3 ©) 31 D)

-1 l B 3 I g— 1 2 3 32 -l 1 2 3 3 -2 jl 1 2
-1 ! t K - <1
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Kurdistan Region Government Iraq  IN THE NAME OF ALLAH  Subject : Mathematics Fingerprint 12. What is the behavior of the function f(x) = 2x* + 5x7 + 8 when x tends to —c
Ministry of Education € Time : 3:30 hours ’ , ,
High Committee for the General Examinations et A) The function tends to +oo B) The function tends to —oo
General Examinations for Preparatory Stage/(Grade 12t scientific) (2025-2026 ) 2" Attempt C) The function tends to —2 D) The function tends to 0
2y
SN: 000026 13. Find the vertical and slant asymptotes of the function f(x) = xx_: !
Choose the correct option. ( 2 marks for each question) A x=2,y=x+1 Byx=1,y=—x+1
2_ = — = — = = —
1. Find the value of b where the two functions f(x) = 3x — 2b and g(x) == DX*S are intersected C) x Ly=2x=1 D)y x=1,y (x+2)
o ° x-1 14. Find the equation of the tangent line to the graph of the curve x + 1 =tany at y=mx
atx = —2 A) 2 B)—- O+ D) None of them A)y=x+m Byy=—x—1+m Oy=x+1+n D)yy=x—-m
2. Find the third derivative of the function f(x) = xinx 15. Find the values of a and b ,if f(x) = ax® + bx? — 3 knowing that f'(—2) = 16 and f'(1) = —4
1 2 -2 -1
A) — B) — C) — D) —- A)a=—b=-2 Bya=—,b=2 COa=-,b=2 Dya=—b=-3
3. Theresultof [(2x + Cojzx)dx is : 16. Assume that x and y are two differentiable functions of a variable t , if x* + y* = 13
A) x? + 2tanx + ¢ B) x? — 2tanx + ¢ C)x% + tan2x + ¢ D) 2x + 2tanx + ¢ ﬁndi—f,where%zZ and x =3 , y=2
4. Find the domain of the function (fogoh) ., where f(x) = Vx,g(x) =3x and h(x) = x — 2 A) -2 B) 2 C)4 D) -3
A) |—o0,2] B) [2, +oo] C) [-2, +oo] D)R 17. The result of fol(x2 +1)%2dx is: A) 1—2 B) %5 C)% D) %
S. Which of the following functions is symmetric with respect t.he origin ? 18. Write the equation of the function whose x-interceptsare x =2 , x = —2 and x = 3
A) f(x) = x| B) f(x) = cos®x C) f(x) =xsin®x D) f(x)=1-vx+3 A) f(x) = (x = 3)(x? + 4) B) f(x) = (x +3)(x? + 4)
2 _ v . 2 _ — (v _ _
6. Find the value of (a® + 2) so that the function f(x) = {ax3 +1 x= -1 O flx) =(x—3)(x*—4) D) f(x) = (x —4)(x — 3)
ax” +3 x>-1 19. Which of the following is true?
have no pionts of discontinuity. A) lim K _
A)3 B) 1 C)2 D) —2 ki
7. Find the value of k so that the function f(x) = kx> — 1 passes through the point (—1,2) B)If f(a) = f(b) thena = b
A) -3 B) 3 C) -2 D)2 C) If f is a rational function then it has at least one vertical asymptote .
8. If f(x) = _|;25:|2 and g(x) = Ii:l then find the result of liml[f(x)g(x)] D) If f(x) = g(x) for all x except for x = 0 and Ll_r)r(l)f(x) = L then I;r_)nog(x) =1L
xX——
A) -1 B) -2 C)3 D) Does not exist 20. Use the figure on the right to find the mean value e
9. The figure on the right shows the graph of the derivative N§ of th1e1 function f over the interval [0,8 ] j\'f/-\—’
of the function f. which of the following is true ? : A)—- B) 22 2
32 - IR 11 9 : :
A)f(2) < F() <f(0) B) f(1) < f(2) < f(0) \ \/ A D)y < IR
-4
OFO < f)<f@  D)fR)= f(1)=(0) il 1<y
10. Use the intercepts, symmetry, asymptotes, first and second derivative test to determine the 21. Which of the following is false for the function f(x) =1{ 3 x=2
graph of the function f(x) = xiil ' ' 1+x 2 2<x<4
s 5 T 5 T 5 T A) limf(x) #f(1)  B) lm f(x)=0 C) lLm f(x)=5 D) f(2) #0
g ) 2 2 2 _
/ \ ) 1 : | , 22. Find the equation of the horizontal asymptote of the function f(x) = %
T + 3 .01 1 ¢t ¥~ 12 3 32 14 1 2 31|38 -2 -1 sl 2.4 A)y=0 B)y = 4 C)y=2 D)None
g p 3 3 23. Find the maximum product of two positive numbers such that the sum of the first and twice the
second is 100
11. Which of the following functions is discontinuous at x = 2 and it has a non-removable A) 1750 B) 1000 C) 1500 D) 1250
. . x2-16 4x—16 . . 1
discontinuity at x = 2 A)f(x) =5 B) f(x) = 5= 24. Find the range of the function f(x) = Py
x2—4 4x%-16
A)R—1{0 B)R—{-3 0, D)R
C)f(x)={4—2x X #2 D)f(x)={4—2x X # 2 )R =10} VR=1=33 €10, 4ol )
-2 x=2 4 x =2

0026 100




—-X

25. Find the result of ill?g Nrz= A) 3 B) 2 C) -1 D) -2
26. Find the interval on which the graph of the function is concave f(x) = x + %
A) 0, +oo[ B) |-, 0[ C) 14, +oo] D) |-, 4[
27. If the function f(x) = % has y-intercept at the point (0, %) then find f'(0) ?
7 -1 3
A)6 B)— C) = D) >
28. What is value of k when the function f(x) = %xz‘ — x + k has horizontal tangentat x = k — 1
A)—land 1 B)0and 1 C)0and 2 D)0 and — 2
29. Find the result of lim (2 + =) A3 B) 0 C) 4 D) 2
X—>+ 00
30. Find the result of lirgz_ (_xzx;;i A) —© B) + C) -2 D) 2
x— -
2
31. Use the squeeze theorem to find il:ré f(x) where 2e22: — < flx) < 1_:052x
A)?2 B) C) -2 D)—
32.IfeY =—sinx, find y
l ! l 1 l -1
A)y' =tanx B)y' = —tanx Oy = — D)y = —

33. Find F'(x) if F(x) = [, t Ytdt
AF(x)=8—xVYx BFX)=x3¥x OFx=—-xVYx DF({x)=x3ix-8
34. A point moves on the x-axis .The function S(t) = t? — 6t + 5 is the position function

of this point , ¢ is measured in second and S in meters. Find the average velocity of this point
during the first four seconds.

A)—2m/s B)4m/s C)1m/s D) -3 m/s
35. At which value of x the graph of the function f(x) = 2 x* — 6 x + 1 has a point of inflection ?
A)x =0 B)yx=1 C)x =2 D) None
36. Use the given graph on the right, to find N E
f-1) = 2lim, f(x) i

the result of

f© 1w/ / :
A) 4 B) -2 3F L 1V345678910,
O1 D)3 / ¢

37. f(x) = x> + x — 2 Which of the following equals f(t — 1)

A) (t—1)2 B) (t—1)(t+2) O (t—2)(t+1) D) None of them
38. Find the value of a if the slope of the line passing through the points (_?1 , a) , (_?2 ,g) s —1
17 9 7
A) 15 B) — C)— D) —
39. If f:f(x)dx = a + 2b then find the value of f;[f(x) + 4] dx
A) 6b — 3a B) 6b + 3a C)4b —a D)a+2b+4
40. f(x) = 3x — = which of the following is f" (=)
7 5 3
A)— B) — C) — D)2

41. Find the decreasing interval of the function f(x) = %x + sinx in the interval ] 0,2m |

o w] N

27 4-71'[
3’ 3

1+sin2x
—)

42. Find the result of [(

A) sinx + cosx + ¢ B) —sinx — cosx + ¢
C) sinx — cosx + ¢ D) In| cosx + sinx|+c

43. Find the derivative of the function f(x) = InV2 + cos?x

cosx+sinx

sinx —sin2x —sin2x —sin2x
) 2 B) 2 ) D) 2
CoS“ X COS* x 24+cos2x cos4 x
2+ 2(2+ ) V 2 2+

44. Find the antiderivative of the function f(x) = 2x(10 — 4x?)? whose graph passes through
the point (2,10)

_4x2Y3 _a,2)3
A F(x) = 22 1 28 B) F(x) = 1) — ) _ 28
- —4x2)3 _ —_4a+2\3
C) F(x) — (101;1-)6 ) + 8 D) F(x) — (101:x ) _ 8
45. Find the limit of lim ;},’Z;) (Use L'Hépital's rule )
X—
A)3 B)e C) -1 D)1
46. The result of foz xe* dx is:
2
A) e? B)e? —1 C)e2+1 D)§+2
47. Find the result of lingw A)— B) 2 Q)6 D)1
x—
48. Find the area of the shaded region where f(x) = x + sinx g )
2 f(x)=x+sinx
A)n? +1 B) —+1 il
2 24
244 2 1
0) = D) = o

49. Find the distance between the graph of the point of the intersection of the two functions
f(x) = —x,g(x) =+x and theline y = 2x — 1

V5 2
Al B~ %
50. The figure on the right shows the graph of a function f(x)
Which of the following is true ?

A) f(0) < f7(1) B) f'(0) < f"(=1)
O f=1)>f(1) D) f'(=1)+/f(1)<0

D) /5
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  x = 1   ,     y = − ( x + 2 )


  x = − 1   ,     y = 2 x − 1


  x = 1   ,     y = − x + 1


  x = 2   ,     y = x + 1


  f  ( x ) =   −   x 2 − x − 1  x − 1


  − 3   m / s


  1   m / s


  4   m / s


  − 2   m / s


  S


  S  ( t ) =   t 2 − 6 t + 5  


    − s i n 2 x          2 +    cos 2 ⁡  x


    − s i n 2 x           2 +   c o s 2 x


    − s i n 2 x          2 ( 2 +    cos 2 ⁡  x )


    s i n x          2 +    cos 2 ⁡  x


  f  ( x ) = l n  2 +   c o s 2 x


  0   a n d − 2    


  0   a n d   2  


  0   a n d   1    


  − 1   a n d   1    


  x = k   − 1


  f  ( x ) =    1 3 x 3 − x + k


  k


  3


  − 2


  − 1


      l i m  x → − 1 ⁡   [ f ( x ) g ( x ) ]


  g  ( x ) =    | x + 1 |  x + 1


  f  ( x ) =   − 2 x − 2   | x + 1 |


    f  ( x ) = 1 −  x + 3


    f  ( x ) = x   s i n 2 x


    c o s 3 x


  f  ( x ) =


   | x |


    f  ( x ) =


  a =     1   3 ,   b = − 3


  a =     1   2 ,   b = 2


  a =     1   3 ,   b = 2


  a =     1   2 ,   b = − 2


    f ′  ( − 2 ) = 16   a n d   f ′ ′  ( 1 ) = − 4


  f  ( x ) = a   x 3 + b   x 2 − 3


    a   a n d   b


          3     2


        5     2


        7     2


    


  f  ( x ) = 3 x −         x 2 2


  1


  − 1


    l i m  x →   0      e  − x   − 1  l n ⁡ ( x + 1 )


  y = x − 𝜋


  y = x + 1 + 𝜋


  y = − x − 1 + 𝜋


  y = x + 𝜋


  𝜋


  y =


      x + 1 = t a n y    


      − 1        x 2


        − 2          x 2


          2            x 2


        1      x


  f  ( x ) = x l n x      


  − 2


  2


  1


  3


  f  ( x ) =  {    a   x 2 + 1                      x ≤ − 1     a x 3 + 3                      x > − 1


  (   a 2 + 2 )


      1   2


  − 2


      1   4


  2


    2 x  2  e  2 x   − 2 ≤ f  ( x ) ≤     x 2  1 − c o s 2 x


      l i m   f  ( x ) ⁡    x → 0                                


  2


  4


  3


      l i m  x → + ∞   ( 2 + ⁡    c o s 2 x  x   )    


    2


    − 2


    + ∞


    − ∞


    l i m  x →  3 −   − 2 x + 5     ( x − 3 ) 3


    y ′ =   − 1  t a n x


    y ′ =  1  t a n x


    y ′ = −   t a n x


    y ′ = t a n x


      y ′


      e  y = ⁡ −  sin ⁡  x  


  ‌ f  ( 2 ) ≠ 0


        l i m        x →    2 −   f  ( x ) = 5


    l i m          x →    0 +   f  ( x ) = 0


        l i m  x →   2 f  ( x ) ≠ f  ( 1 )


  f  ( x ) =  {    2 x + 1                 − 1 < x < 2   3                                                       x = 2         1 +   x 2                                    2 < x < 4


  − 2


  − 1


  2


  3


      l i m  x → 0 ⁡    − x   x + 1 − 1  


  1


  6


  2


        5     2


      l i m  x → 0 ⁡    s i n 3 x + t a n 2 x  2 x  


  0


  − 2


  − ∞


  + ∞


  − ∞


  x


  f  ( x ) = 2   x 4 + 5   x 7 + 8


  N o n e   o f   t h e m


            9       4


        −   9       4


    2


  x = − 2  


  f  ( x ) = 3 x − 2 b   a n d   g  ( x ) =     x 2 − b x + 5  x − 1  


  R


  ]   0   ,   + ∞ [  


  R −  { − 3 }


  R −  { 0 }  


  f  ( x ) =  1     | x + 3   |  


  N o n e   o f   t h e m


  ( t − 2 ) ( t + 1 )


  ( t − 1 ) ( t + 2 )


     ( t − 1 ) 2


  f  ( t − 1 )


  f  ( x ) =   x 2 + x − 2


  N o n e


  x = 2


  x = 1


    x = 0


  f  ( x ) = 2     x 4 − 6   x + 1


  x


          7     15


          9       5


        17     16


  15


  − 1


   (   − 1 3   ,   a )   ,    (   − 2 3   ,    4 5 )  


  R


   [ − 2 , + ∞ [


   [ 2 , + ∞ [


   ] − ∞ , 2 ]


  f  ( x ) =  x   ,   g  ( x ) = 3 x   a n d   h  ( x ) = x − 2


    ( f o g o h )  ( x )


  f  ( x ) =  {      4   x 2 − 16  4 − 2 x           x ≠ 2   4                             x = 2


  f  ( x ) =  {          x 2 − 4    4 − 2 x       x ≠ 2   − 2             x = 2


  f  ( x ) =     4 x − 16    4   x 2 − 8


  f  ( x ) =     x 2 − 16  2 x − 4


    x = 2


    x = 2  


   5


          2           5


         5        5  


  1


  y = 2 x − 1


  g  ( x ) =  x    


  f  ( x ) = − x


  2


  − 2


  3


  − 3


   ( − 1   ,   2 )


  f  ( x ) = k   x 3 − 1


  f  ( x ) =  ( x − 4 )  ( x − 3 )


  f  ( x ) =  ( x − 3 )  (   x 2 − 4 )


  f  ( x ) =  ( x + 3 )  (   x 2 + 4 )


  f  ( x ) =  ( x − 3 )  (   x 2 + 4 )


  x = 2     ,     x = − 2     a n d     x = 3


    F ′  ( x ) = x     x 3 − 8


    F ′  ( x ) = − x     x 3


    F ′  ( x ) = x     x 3


    F ′  ( x ) = 8 − x     x 3


  F ( x ) =   ∫ 8  x    t     t 3 d t


    F ′  ( x )


  2 x + 2 t a n x + c


    x 2 + t a n 2 x + c


    x 2 − 2 t a n x + c


    x 2 + 2 t a n x + c


   ∫  ( 2 x +  2    c o s 2 x ) d x


        9     4


      11   8


  22


      11   4


   [   0   ,   8   ]


  f


  l n  |   c o s x + s i n x |


  s i n x − c o s x + c


  − s i n x − c o s x + c


  s i n x + c o s x + c


   ∫  (       1 + s i n 2 x  c o s x + s i n x     ) d x


  f  ( x ) =   2 x      x 2 + 1


  F  ( x ) =   −   ( 10 − 4   x 2 ) 3 12 − 8


  F ( x ) =   −   ( 10 − 4   x 2 ) 3 12 + 8


  F  ( x ) =      ( 10 − 4   x 2 ) 3 12 − 28


  F ( x ) =     ( 10 − 4   x 2 ) 3 12 + 28


 


 


  − 3


  4


  2


  − 2  


  x = 3       ,     y = 2


    d x  d t = 2


    d y  d t


    x 2 +   y 2 = 13  


  t


  y


  x


  f  ( 2 ) =   f  ( 1 ) = f  ( 0 )


  f  ( 0 )   <   f  ( 1 ) < f  ( 2 )


  f  ( 1 )   <   f  ( 2 ) < f  ( 0 )


  f  ( 2 )   <   f  ( 1 ) < f  ( 0 )


   


        5     12


      28   15


        1     15


          1   12


    ∫ 0 1     (   x 2 + 1 ) 2   d x


  a + 2 b + 4


  b − a


  6 b + 3 a


  6 b − 3 a


    ∫  a  b   [ f  ( x ) + 4 ]   d x


    ∫  a  b  f  ( x ) d x = a + 2 b  


          e 2 2 + 2


    e 2 + 1


    e 2 − 1


    e 2


    ∫ 0 2    x e  x   d x  


  N o n e


  y = 2


  y = 4


  y = 0


  f  ( x ) =     4   x 2 − 3 x + 1    x + 1      


   ]     4 𝜋   3 , 2 𝜋 [


   ] 0 ,     2 𝜋   3 [


   ]     2 𝜋   3 ,     4 𝜋   3 [


   ] 0 ,     5 𝜋   3 [


  ]   0   ,   2 𝜋   [


  f  ( x ) =    1 2 x + sin ⁡  x  


   ] − ∞ , 4 [


   ] 4 , + ∞ [


   ] − ∞ , 0 [


   ] 0 , + ∞ [


      f  ( x ) = x + ⁡        2          x    


  f ′  ( − 1   ) + f ′  (   1   ) < 0


  f  ( − 1   ) > f  (   1   )


  f ′  (   0   ) < f ′ ′  ( − 1   )


    f  ′ ′  (   0   ) <   f  ′ ′  (   1   )


  f ( x )


      lim g  ( x ) = L    x → 0                                              


      lim f  ( x ) = L  x → 0                                              


  x = 0


  x


  f  ( x ) = g  ( x )


  f  


  a = b


  f ( a )   = f ( b )


      l i m  x → 0 ⁡     | x |  x = 1


  3


  1


  − 2


  4


        f  ( − 1 )   −     2 l i m              x →  4 + ⁡  f  ( x )  f  ( 0 )  


        3     2


      − 1       2


        7        4    


  6


  f ′ ( 0 )


  ( 0   ,         − 1     2 )


  f  ( x ) =   2 x − 1  3 x + b


          𝜋 2 2


          𝜋 2 + 4 2


          𝜋 2 2 + 1


    𝜋 2 + 1


  f  ( x ) = x + s i n x

