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1 - 34 M Evaluate the following integrals:

\[

17. /(x3 — 1) dx 34,

1. /2xdx 18. /sin(x+1)dx
2. /(3x2+1)dx 19. /(cosx—x)dx
I 4 2
3 /(Ex +x) dx 20. /(sec x—4) dx
4. /(x4+x3)dx 21. /(secxtanx+x)dx
5. /(x2+3x—1)dx 22. /(csc2x+x2+l)dx
6. /(1—2x—5x3)dx 23. /
cos? x
1
7. /—zdx 24. /
X sin’ x
8. [ Vadax 2s. /
cosx
9 ! d
/\/)? X 26. /ecx (tan x —sec x) dx
10. /(x—l)(x+1) dx 27. /2+tan x) dx (Hint: tan® x = sec x —
1)
11. /(2x3—3ﬁ+4)dx Cos X
X 28/
sin? x
12. /51+xdx tan x
v 2, [ ln
cos
13 [(F+1)x-1)d
/(x Fh-1) dx 30. /mxsec xdx
X —1
14. /x—l dx 31. /cosxcsc xdx
xX— 3
15. 32. [ sec x (sec x+2tan x) dx
\f
x+1
16. 33. /cscx (csc x+3cot x) dx

sin x Vcos3 x dx
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35 - 64 M Evaluate the following integrals:
35. /x4(3x5 + 1)1 dx

36. /x x24+1dx
37. /(2x+1)\/x2+x—|—2dx
38. /(xz—l)\3/x3—3x+2dx

39. /(5x+ 1)(5x% +2x—5) dx

41. M dx
V/x cos? \/x
2
42 COS_ 2\/; dx
VX sin” /x
sin 2x
43. | ———d
/ cos? 2x
Cos /x
44, dx
Vxsin? /x

45. /xsin X% dx

x
46. d
6 /0052 2
1
47. / T dx
sin” (x2+2x—1)
43, /Cscj 5/)?51
x
10. /S602 (S\S/;H—l)d
Ve

50

51

52.

53.

54.

55.

56

57

58

59

60.

61

62

63

64.

X
. dx
/ VX2 +9

/L dx
VA

/ cos® x sin x dx

/sm X cos ﬁdx
VX

3 .
/cos X sin \/x i
VX

2
/ —1'—0205de
sin” x

/xdx
) X+l

. /xﬁdx

1
S mE

_2-x
) VaVA—x

/sinx (cos® (x+1)) dx

/ sin 2x d
) ——dx
(54 cos 2x)3

3
. / dx
Vit —1

X4
. Tﬁ dx

sec /x tan /x
e
X
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65.

66.

67.

68.

65 - 70 M Choose the correct answer:

sin x
The value of the integral / ———=dxisequal to
g V2+cos x d
(@) —2v/24cos x+c (¢) —v2+cos x+c¢
(b) v/2+cos x+c¢ (d) 2v/2+cos x+c¢
t
The value of the integral / w dx is equal to
(a) cos (tan x)+c¢ (c) —cos (tan x) +c
(b) sin (tan x) +c (d) —sin (tan x) +c¢

The integral / xV/ x2+1 dx is equal to

(@) 12V T+ © -2+ 1) +¢
() 2(2+1)3 +c ) L2+ 1)3 +e
The integral / 5 dx is equal to

(a)%tanx +c (C)%tanx—kc

(b) tan x* +¢ d)——=+c

69. The value of the integral /
(a) Lreox © —CO‘% X e
(b) 1325:)35 x+c (d) tan3 x+
coS x
70. The value of the integral / ——dx
g V44 sin x
(a) 3v/sin x+4+c (c) 2v/sin x+4+c¢
(b) V/sin x+4+c¢ (d) —2+/sin x+4+c¢
Chapter 2: Review Exercises
1-4 M Express the following sums in terms of n:
LYo (k—1) 3. Ling (K —k+1)
2. ¥r_ (2k+1) 4. Y (K +2k+1)
5 -8 M Find the following sums:
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5. Liei(2k+1) 7. X (K +2K)
5 1 .
6. Zj:lm 8. ):?:1(’—1)2
9-12 M For the partition P, find the norm || P ||.
9. P={0,1.01,1.1,2.5,3.6,4,6} 11. P={-3,-25,-1,0.5,1.2,2}
10. P={1,2.5,3,4,5.1,6} 12. P={0,1.04,1.09,2.15,3.7,4,5}

13-16 M Find a Riemann sum Rp for the given function f by choosing the mark ® as follows:
(a) the left-hand endpoint,
(b) the right-hand endpoint,

(c) the midpoint,

13. f(x)=x+1, {1,2.5,3,3.5,4,5,6} 15. f(x)=x*+1, {1,1.5,2,2.5,3,3.5,4}

4. f(x)=2x—-1, {-1,0,1,1.5,2,3,3.5} 16. f(x)=1-x% {-2,-1,0,1,3,5,6}
17 - 22 M Find the area under the graph of f from a to b by taking the limit of a Riemann sum.

17. f(x)=x+3, a=1,b=3 20. f(x)=x*—x+1, a=—1,b=3

18. f(x) =3—x, a=0,b=1 21. f(x) =3, a=2,b=4

19. f(x)=x%, a=—-1,b=1 22. f(x)=x>+x+1, a=0,b=2

23 - 28 M Let A be the area under the graph of the given function f from a to b. Approximate A by
dividing [a, b] into subintervals of equal length Ax and using inscribed polygons (A;p) and circumscribed
polygons (Acp) for Ax = 1/2 and by taking the limit of a Riemann sum.

23. f(x)=x+3, a=1,b=3 26. f(x)=x*—x+1, a=—1,b=3

24. f(x)=3—x, a=0,b=1 27. f(x)=3, a=2,b=4

25. f(x)=x% a=—-1,b=1 28. f(x)=x>+x+1, a=0,b=2
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29 - 42 M Evaluate the following integrals:

4 3
29. / 2dx 36. / |2x—3| dx
5 3
30. /0 (3—x) dx 37. / (x—2)(x+3) dx
1
4 i
31. / (22 +x—1) dx 38. / cos x dx
-1 0
2 3
32. / (6x* 4-3) dx 39. / sin x dx
2 0
1 T
33. / (x* —4x*) dx 40. / sec x (tan x —sec x) dx
0 0

1 T
42 41. / x cos x> dx
34. le x>+ 1dx 0

5 T ocsc? \/x
42. d
35./0 |x—1]| dx /75/4 NG X
b c b
43-48 ® If/ f(x)dx=2, / f(x) dx=2and / g(x) dx =3 where c € (a,b), evaluate the following
a b a

integrals:

43, /b ’ f(x) dx 46. /b ’ (5f(x) —3g(x)) dx
4. [ 1) ax 47 /b(;f(x)+7g(x)) i
45. /ab (2f(x) +g(x)) dx 48. /au (41 (x) +g(x)) dx

49 - 54 M Use the properties of the definite integrals to prove the following inequalities without evaluating
the integrals:

1 1 3
49./xdx2/ x? dx 52. / (x> =3x+4)dx >0
0 0 0
3y 3 2 2
50./ 3 de/ xdx 53. / \/5—xdx2/ vVx+1dx
0 X +2 0 1 1
4 4 2
51. / (2x+2) dxz/ (3x+1) dx 54. 2</ vV 14x2dx
1 1 -1

55 -59 M Find the average value of the function f on the given interval.
55. f(x)=x%, [1,4]

56. f(x)=9—x% [0,3]
57. f(x) =x—x2, [0,2]

58. f(x)=x*+1, [-1,2]
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59. f(x) =6x>—2x+4, [-1,3]

60 - 63 M Find the number z that satisfies the Mean Value Theorem for the function f on the given

interval.
60. f(x)= 24x2, [0,4]

61. f(x)=x3, [-1,3]
62. f(x) = V&, [0,9]
63. f(x)=4x—1, [1,2]
64 - 71 M Find the derivative of the following functions: .

64. / sin /7 dt 68. cos 12 dt
0

Cosx

65. / %dt 69. / V2 +1dt
1 0
3

0
X
66. [ sin (> 4+1)'0dr 70. V2t +4 dt
3x 6x—1
x+1 1 VX
67. / dt 71. / tan % dt
2 1241 3

72 - 75 M By using the trapezoidal rule, approximate the definite integral for the given n, then estimate
the error.

5

72./x3dx, n=4
1
21

73./fdx, n=10
1 x
1

74./exdx, n=4
0

3
75. / V1+x3 dx, n==6
1

76 - 79 M By using the Simpson’s rule, approximate the definite integral for the given n, then estimate

the error.
n 1
76 D — d.x, n— 4
0 2—sin x
1
77. / In(1+¢") dx, n==6
0

2
78. / e’ dx, n==6
1
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79.

85.

86.

87.

88.

89.

90.

91.

92.

93.

94.

95.

T
/ cos x° dx, n=4
0

3
80 - 81 M Find the minimum number of subintervals to approximate the integral / x° 41 dx by using
1

the trapezoidal rule such that the error is less than
80.

102 81. 1074

3
82 - 83 M Find the minimum number of subintervals to approximate the integral / x4+ 1 dx by using
1

the Simpson’s rule such that the error is less than
82.

102 83. 1073

84 - 106 M Choose the correct answer:
84.

The sum 222:1 (k—1) is equal to
n2 n— nin— n2 n2 n2 nzf
@@= @U@ @

. k .
The sum ’}1_{210 Yi—1(;3) is equal to

@0 (b) o0 (©)2 (d) 3

IfY; (k+o)= %(n > 1), then the value of a is equal to
(@ —3 OF (©) =3 @1

If Y{_, (k+a) = 14, then the value of a is equal to

(a) 1 (b) 4 (c) —4 (d) -1

If Y7_, (0k? +k — 1) = 20, then the value of o is equal to
@) {7 (b) 77 (©) 17 (d) 77

If Z,?:] (k* +3k+2a) = 130, then the value of o is equal to
(a)2 (b) =2 (©1 (d)3

The average value of the function f(x) = v/x+ 1 on [—2,0] is equal to
(a)3 ()0 (c) -1 (d) -3

The average value of the function f(x) = sin xcos x on [0, §] is equal to
@ —x (b) 7 © 7 () —3

The average value of f(x) =|x—1|on [0, 1] is equal to
@ —3 () 3 (©)0 )

The average value of f(x) = sin xcos x on [—7, ] is equal to
(@) 27 OF: ©1 A0

If F(x) = 1"2 V14 +1 dt, the F'(x) is equal to
(a) Va8 +1 (b) ¥>Vx8 +1 (c) 2xv/x8+1 (d) 2xv/x* +1

2
The value of the integral / | x—1]| dxisequal to
0
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96.

97.

98.

99.

100.

101.

102.

103.

104.

105.

106.

@0 (b) 1 ©) 3 (d)2

2
If f(1) =3, f(4) =7, f(2) =4 and f(14) = 23, the value of the integral / (x> +1)f'(x* 4 3x) dx
is equal to :
(2) § (b) 16 ©1 () %

If F(x) = x/\;cos 1% dt, then F'(\/T) is equal to
(2)0 (b) v © —vn (d)1

x2
If F(x) = / sin #° dt, then F'(x) is equal to
2

X
(a) 2xsin x® —sin 8x3 (c) 2xsin x0 —2sin 6x3

(b) 2xsin x® —2sin 8x3 (d) 2xsin x® 4 2sin 8x3

The number z that satisfies the Mean Value Theorem for f(x) = x* on [0,2] is
@/ ®%  ©/ o

The number z that satisfies the Mean Value Theorem for f(x) = 1 +x? on [—3,0] is

(a) —V3 (b) V3 (©) V2 d) —v2

x+1
If F(x) = / tan(¢?) dt, then F’(x) is equal to
x—1

(a) tan (x* +2x+1) +tan (x> —2x+1) (c)tan (x> 41) —tan (x> — 1)
(b) tan (x> +2x+ 1) —tan (x*> —2x+41) (d) 0

If F(x) = /x V/5+1%dt, then F'(1) is equal to
1
(2) 0 (b) 3v6 (©) V6 () %

If /X f(¥/t) dt = x, then f(x) is equal to
0
(a)1 (b) o © @ 3

1
The value of the integral / 2| x|? dx
1

()2 (b) 1 ©) 0 () —1
x dtan t
The derivative of the integral / (1 + 2? ) dt is equal to
0
(a) 1 +tan x (b) 1 —tan x (c) 1 —sec? x (d) 1 4sec? x

2

If G(x) = / h}Tt dt, then G'(e) is equal to
@2 (b1 ©) e (d) 4e
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1-6 M Solve for x in the following equations:

13 - 44 M Find the derivatives of the following functions:

1. x=¢M2 4.

2. Inx=1 5.

3. Inx=In3—-2In8 6.

7 - 12 M Find the following limits:

7. limIncos x 10.
x—0

8. )}1_{{10 1+lnx 11.

9. lime *+1 12.
X—o0

13. f(x) = Inx? 29.
14. f(x) =In(x> +3x+1) 30.
15. f(x) =1Incos’ x 31.
16. f(x) = Insin x* 32.
17. f(x) =InvVx¥+x—1 33.
18. f(x) =In(yx—vx—1) 34,
19. f(x) =sin x Incos x 35,
20. f(x)zln(%) 36.
2. f(x) = pz +In(}) 7
22. f(x) = (Inx)? 38.
23. f(x) = v/x In(x>+x—2) 39.
24. f(x) = e sec x 40.
25. f(x) = elnetx-1 41.
26. f(x) =e*tsin® x 42.
27. f(x) =evit 43.
28. f(x) = In(sin ¢*) 44
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Inx?> = In4+1n2
Inx=1In(x+1)+In(x—1)

X425 —8=0

)}gl}c Ine*

lim log, x+¢*
xlil‘(l)l+ Insin x
fx) = >
fla)=eins
flx) = e
f(x) = sin(e* 1)
fx) =]
f0) =5
o) =%
flx) = e
f(x) = e“Inx
f(x) = x%eV™
flx) =meos
flx) =28 %
f(x) =10%

f(x) = tan(25" ¥)
f(x) =logy (£

£(x) = log(Inx)
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10

45 - 50 M Find the derivatives of the following functions:

45. y = (tan x)@" ~ 48. y=x*
46. y=x* 49. y:xsinx
47 y :x\/;c 50 y — (lnx)t'dl’l X
51 -72 M Evaluate the following integrals:
51 / Ll 62. / 2xe® dx
)
: e +e™*
sSin x 63. / d
52. / v o _ex
In(sin x)
53. /’2‘“ dx 64, [ dx
x°+2x sin x
s4 /vlnx dx 65. /eta“xseczxdx
’ X
1 SV¥
55. T 4 66. dx
/0 x2+1 * VX
P_x 6. [ Y(2—3¢") d
56. —d . / e'(2—3¢") dx
/_2 x2 43 o 0
3
57. /Cos(lnx)dx 68. [ " dx
X x*+1
58. /(\/;hL L)2 dx 69. /43x dx
VX
1 S
59. /7dx 70. / X375 dx
x(Inx)? 0
0. /S§nx—cosxdx 71. /xlOXZH dx
sin x+Ccos x
) a\/x-H
61. / 37 d 72. | —— dx wherea >0
B Vit 1

73 - 89 M Choose the correct answer:
73. If f(x) =log, *7 = 1, then x is equal to

(@)1 (b)2 © 3 (d) -1

1
74. The value of the integral / 5% dx is equal to
0

(a) ¥52 (b) ' © 15 (d) 732

75. If f(x) = x**!, then f'(x) is equal to
(@) (1+ 1 +Inx)xt! (b) (Inx+ 1)x*t! () (14 1Inx)x**!

(d (141 +1Inx)x
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76.

7.

78.

79.

80.

81.

82.

83.

84.

85.

86.

87.

88.

89.

hm eljr“ix is equal to
(a) (b)) 1 ©0 (d) None of these
The integral [tan 2x dx is equal to

(a) %lln | sec 2x | +c (b) %sec2 2x+c¢ ©) %ln | cos 2x | +c (d) 2sec? 2x+c¢

The integral / In(2%" %) dx is equal to

(a) lln(2)sin x+c (b) 27810 *cos x4 ¢ (¢c) —sin x+c¢ (d) —In2cos x+c¢
The integral / fl) dx is equal to

@) 57 ()0 () —1 @ e

If £(x) = x'* then f’(e) is equal to

(a)2 (b) 2e (©0 (de

lim sl‘“x is equal to

x—0F

(a) e (b)0 (©1 (d) —eo

If £(x) = In(Inx) then f’(x) is equal to

(a) ﬁ (b) lex (©) — (lnlx)2 (d) - xlnx

The integral / 251 ¥ cos x dx is equal to

(a) 261 ¥4 ¢ (b) (In2)28n * ¢ © & +c ) —45 +c
tan2
The integral / an
sec x
(a)In|sec x+tan x | +sin x+c (b) In | sec x+tan x | —cos x+c¢
(c)In|sec x+tan x| —sin x+c¢ (d)In|sec x| —sin x+c¢

1
The value of the integral / 3* dx is equal to
0

(@) 3 () 15 (0)3 (d)2
If f(x) = x¥, then f(1) is equal to
@0 (b)e (©1 @+

1
The value of the integral / (7x) 7)‘2 dx is equal to
0

(a) 2L (b) 211n7 (c) 2 d) -
If F(x) = x+, the F'(e) is equal to

@0 e @  @%

If log, =~ =2, then X is equal to

(a) —1 (®) 3 (©) —3 (d1
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1-18 MFindy in the following:
1. y=sin"! (3x+1)

2. y=cos™' /x
3. y=tan"! %x

4. y=sec™! 3x

5. y=sinh (4x+1)
6. y =cosh ¢&*

7. y=+/x tanh /x

8. y=e*cosh 2x

9. y =+/sinh 3x+ cosh 5x

19 - 22 M Find the following limits:
19. lim |

X—soo SINh X

20. lim cosh x
X——o0

23 - 42 M Evaluate the following integrals:
23. / sinh® xcosh x dx
24, / tanh* xsech? x dx
25. /esmh “cosh x dx

26. / e*csch x dx

cosh /x I
ﬁ

28. /x sech x? tanh x> dx

1
20. d
? /sech3x *

30. /tanh xdx

1
31. —d
/3+x2 o

32

27.

1
. ——dx
/x\/)c4 —4

10

11.

12.

13.

14.

15.

16.

17.

18.

21.

22.

33

34

35

36

37

38

39

40

41

42

. y=tan"! (sinh x)

Y=y
y=sech™! 3x
y=coth™! /x
y=x*cosh™! x
y=e¢"tanh~! ¥/x
y =sinh™! (tanh x)
y =tanh™! (=)
1+x
lim ¢*tanh x
X—roo
lim esechx
X—yoo
o d
./\/ezx—l gy
x—1 d
| —dx
V4 —x2
x+1 d
| ———dx
xV25 —x2
1
. —dx
/x\/x8—16
1
. ——dx
/\/1—{—4)62
1
. —d
/4—9x2 *
8 X
. —d
/4 416"
3 1
Ll
2 Vx2—1
[ e
| ——dx
25 +9x2

1
.| —Y—=dx
/ Ve —16

y = e*M *cosh (cosh x)
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43 - 55 M Choose the correct answer:
43. The derivative of the function f(x) = tan~! (sinhx) is equal to
(a) sech x (b) csch x (c) tanh x (d) —sech x
1
44. The value of the integral / sinh x dx is equal to
-1
(@0 (b) 2e (c) 2¢7! (d) e
45. If f(x) = cosh™! /x, then f'(x) is equal to
(@) 5 (®) 52— ©) 5o (d) None of these
x—2
46. The integral / ———— dx, is equal to
g xVx* =25 d
(a) cosh™! z —2sec”! s+c (b) cosh™! %—%sec*1 x+c
(c) cosh™ ! 5 — % sec™! ’Si +c (d) None of these
47. If f(x) = tanh~! (cos 3x), then f’(x) is equal to
—3sin 3
(a) 3csc 3x (b) —3csc 3x Ok +Ci‘:2 o (do
48. The integral / —— dx, is equal to
1+sin® x
(a) 1+sin ~+c (b) tan~! (sin x) +c¢ (c) 1+clos ~+c (d) tanh ™! (sinx) 4 ¢
49. The value of the inte al/ o
. The value of the integr ——— s
¢ V16 —25x2
i6 cos™! & sin~! 2% sin~! X
@ -t ) Dplie @ T5E4e @ -Tste
50. The value of the integral / ——=dxis
s V242
(a)sin~! x+c (b) sinh ™! x+¢ (c)sinh™! 5+ (d)sin™" 5 +c
h
51. The integral / CO? )é dx is equal to
—sinh” x
(a) —tan~! (sinh x) +c (b) tan~! (sinhx) + ¢
© e e (d) tanh ™! (sinh x) +¢
52. If F(x) =tan~! x+ tan*l (1) where x # 0, then F'(x) is equal to
2
(@) 122 (b) 1z ©0 @) 7=
53. The derivative of the function f(x) = tan~! (sinh x) is equal to
@ s (b) sec? (sinh x) (©) sy (d) eoshr
1
54. The value of the integral / ———=dxisequal to
s Va+x? 1
(a)sinh™' 3 +c (b)sin™! $+¢ (c) 3sinh™! 3 +¢ (d) gsin! $+¢
1
55. The value of the integral / cosh x dx is equal to
-1
(@0 (b) 2e (c) 2¢7! (d)e—e!






