
C

a

l

c

u

l

u

s

I

I

C

a

l

c

u

l

u

s

I

I

C

a

l

c

u

l

u

s

I

I

C

a

l

c

u

l

u

s

I

I
M

a

t

h

2

0

2M

a

t

h

2

0

2M

a

t

h

2

0

2M

a

t

h

2

0

2

�� ��
� �

�Doc Doc�
Back Close

������ �	����
����
King Abdulaziz University

Review for The First
Exam-Fall 2012

Hamed Al-Sulami

.������� 	�
�� Start �
� ���� •
.����� ������ ��� �
� ������� ��� ��� ! •

�
� "�# 
� End �
� ���� ������� $% 	�&���� 
'� •
.�()�'��

.*� 	�+ �, -)/����0 •

c© 2012 hhaalsalmi@kau.edu.sa
October 11, 2012 Version 1.0

http://kau.edu.sa
mailto:hhaalsalmi@kau.edu.sa


Math202-EC Review for The First Exam-Fall 2012

Enter Name:

I.D. Number:

Answer each of the following.

1. ln (coshx+ sinhx) + ln (coshx− sinhx) =

0

2x

e

1

c©Dr. Hamed Al-Sulami Page 2
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2. sech 0 =

0

e

1

undefined

3. If y = sech3
(
x2 + ex

)
, then

y′ = 3(2x+ ex) sech3
(
x2 + ex

)
tanh

(
x2 + ex

)
y′ = −3(2x+ ex) sech3

(
x2 + ex

)
tanh

(
x2 + ex

)
y′ = (2x+ ex) sech3

(
x2 + ex

)
tanh

(
x2 + ex

)
y′ = 3(2x+ ex) sech2

(
x2 + ex

)
tanh

(
x2 + ex

)
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http://www.halsulami.info


Math202-EC Review for The First Exam-Fall 2012

4. 1− tanh2 x =

1

−1

− sech2 x

sech2 x

5. If 0 < x < 1 and y = sech−1 (
√
1− x2), then y′ =

1
1−x2

−1
1−x2

1√
1−x2

−1√
1−x2
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6. If F is an antiderivative of f on an interval I, then
G(x) = F (x) + e2 is also an antiderivative of f.

TRUE

FALSE

7. lim
x→∞ sinh−1 x =

∞

−∞

1

−1

1

2

3

-1

-2

-3

-4

1 2 3-1-2-3-4

y = sinh−1 x

x

y
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8. If f ′(x) = 5ex + 7/(1 + x2) and f(0) = 3, then f(x) =

5ex + 7 tan−1 x− 2

5ex + 7 tan−1 x+ 2

5ex + 7 cot−1 x− 2

5ex + 7 cot−1 x+ 2

9. If f ′(x) = 5ex + 7/(1 + x2) and f(0) = 3, then f(x) =

5ex + 7 tan−1 x− 2

5ex + 7 tan−1 x+ 2

5ex + 7 cot−1 x− 2

5ex + 7 cot−1 x+ 2
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10. The sigma notation of 23 + 33 + 43 + . . .+ n3 is
n−4∑
i=−2

(i+ 4)3

n−4∑
i=−1

(i+ 4)3

n−4∑
i=0

(i + 4)3

n−4∑
i=1

(i + 4)3
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11.
11∑
i=1

(i + 2) is

88

86

77

76
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12. A lower estimate of the area under the
curve of f(x) = x2 − 4x + 4 and the
x-axis from x = 2 to x = 5 using three
rectangles is

5

14

3

11
1

2

3

4

5

6

7

8

9

10

-1 1 2 3 4 5-1
x

y
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13. The integral expression of lim
n→∞

n∑
i=1

(2x3
i + xi cosxi)�x

over the interval [0, π] is
π∫
0

(2x+ x cos x) dx

π∫
0

(x3 + x cosx) dx

π∫
0

(x+ x cosx) dx

π∫
0

(2x3 + x cos x) dx
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14. If
2∫
1

f(x) dx = 5, then
2∫
1

4f(u) du =

20

5

5
4

9
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15. If
10∫
1

f(x)dx = 12 and
10∫
7

f(x)dx = 10, then
7∫
1

5f(x)dx =

2

4

10

6

16. d
dx

(
x4∫
1

cosh t dt

)
=

cosh (x4)

sinh (x4)

4x3 cosh (x4)

4x3 sinh (x4)
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17.
9∫
1

x−1√
x
dx =

10

14

−40
3

40
3
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18. If −2 ≤ f(x) ≤ 5 for all x ∈ [1, 4] then

−6 ≤
4∫
1

f(x) dx ≤ 15

−2 ≤
4∫
1

f(x) dx ≤ 5

−5 ≤
4∫
1

f(x) dx ≤ 8

−8 ≤
4∫
1

f(x) dx ≤ 2
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19.
3∫
3

sinh−1 x
2x dx =

e2

−e2

0

1
e2

20.
3∫

−3

sinh x
x4+x2 dx =

e2+2
32

0

e2−2
32

e2

32
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21.
∫ sin (ln x)

x dx =

sin (lnx) + C

− sin (ln x) + C

cos (lnx) + C

− cos (lnx) + C

22.
e4∫
e

2
x
√
ln x

dx =

4

8

6

e4 − e
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23.
∫
x csc2 (x2) dx =

cot (x2) + C

− cot (x2)
2 + C

− cot (x2) + C

cot (x2)
2 + C

24.
π/3∫
π/6

sec θ tan θ dθ =

2

0

2− 2√
3

1
2 −

√
3
2
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25. If
∫
f(x) dx = F (x) + C then d

dx (F (x) + cschx) =

f(x) + cothx

f(x) + cschx cothx

f ′(x) − cothx

f(x)− cschx cothx

26. If
∫

20x+4
3√5x2+2x+1

dx =√
(5x2 + 2x+ 1)2 + C

3
√
(5x2 + 2x+ 1)2 + C

3 3
√
(5x2 + 2x+ 1)2 + C

3
√
(5x2 + 2x+ 1)2 + C

c©Dr. Hamed Al-Sulami Page 18

http://www.halsulami.info


Math202-EC Review for The First Exam-Fall 2012

27. If
∫
5x

2+x(6x+ 3) dx =

5x
2+x

ln 5 + C

3 5x
2+x

ln 5 + C

5x
2+x

3 ln 5 + C

5x
2+x ln 5

3 + C

28. If
2∫
0

|3− 3x| dx =

3

−3

0

1
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29. If g is an even function and
3∫

−3

g(x) dx = 14, then
3∫
0

g(x)
7 dx =

14

2

7

1

30.
∫

ex

1+ex dx =

ln (1 + ex) + C

(1+ex)2

2 + C

tan−1 (ex) + C

√
1 + ex + C
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31.
∫

ex

1+e2x dx =

ln (1 + ex) + C

(1+ex)2

2 + C

tan−1 (ex) + C

√
1 + ex + C

32.
∫ cos (

√
x)√

x
dx =

2 sin (
√
x) + C

sin (
√
x)2 + C

tan (
√
x) + C

√
sinx+ C

c©Dr. Hamed Al-Sulami Page 21
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33.
∫
x cos (5x) dx =

x
5 sin (5x)− 1

25 cos (5x) + C

x
5 sin (5x) + 1

25 cos (5x) + C

x
5 sin (5x) + 1

5 cos (5x) + C

x
5 sin (5x)− 1

5 cos (5x) + C

34.
∫
3x2e5x dx =

3
5x

2e5x + 6
25xe

5x − 6
125e

5x + C

3
5xe

5x − 6
25e

5x + 6
125x

2e5x + C

3
5x

2e5x − 6
25xe

5x + 6
125e

5x + C

3
5x

2e5x − 6
25xe

5x − 6
125e

5x + C

c©Dr. Hamed Al-Sulami Page 22

http://www.halsulami.info


Math202-EC Review for The First Exam-Fall 2012

35.
∫
ex cosx dx =

ex sin x
2 + C

ex(cosx−sinx)
2 + C

ex(sin x+cosx)
2 + C

ex(sin x−cosx)
2 + C

36.
∫
ln (2x− 1)dx =

2x−1
2 ln (2x− 1) + x+ C

2x+1
2 ln (2x− 1)− x+ C

2x−1
2 ln (2x− 1)− x+ C

2x+1
2 ln (2x− 1) + x+ C

Answers:
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Points: Percent:

Letter Grade:
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Solutions to Quizzes

Solution to 1.

ln (coshx+ sinhx) + ln (coshx− sinhx) = ln (ex) + ln (e−x)

= x+ (−x)

= 0.

Another solution:

ln (coshx+ sinhx) + ln (coshx− sinhx) =

ln ((coshx+ sinhx)(coshx− sinhx))

= ln (cosh2 x− sinh2 x)

= ln 1 = 0.

�
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Solution to 2.

Since sechx =
2

ex + e−x

then sech 0 =
2

e0 + e−0

=
2

e0 + e0

=
2

1 + 1

= 1

�
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Solution to 3.

y =
(
sech

(
x2 + ex

))3
y′ = 3

(
sech

(
x2 + ex

))2
(− sech

(
x2 + ex

)
tanh

(
x2 + ex

)
)(2x+ ex)

= 3 sech2
(
x2 + ex

)
(− sech

(
x2 + ex

)
tanh

(
x2 + ex

)
)(2x+ ex)

= −3(2x+ ex) sech3
(
x2 + ex

)
tanh

(
x2 + ex

)
.

�
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Solution to 4. Remember that

cosh2 x− sinh2 x = 1 divide by cosh2 x all sides

cosh2 x

cosh2 x
− sinh2 x

cosh2 x
=

1

cosh2 x
simplify

1− tanh2 x = sech2 x.

�
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Solution to 5.

y = sech−1 (
√
1− x2) Use the fact

(
sech−1 (f(x))

)′
=

−f′(x)

f(x)

√
1 − [f(x)]2

y′ =
− −2x

2
√
1−x2

√
1− x2

√
1− (

√
1− x2)2

= �2x

�2
√
1− x2

√
1− x2

√
1− (1− x2)

=
x

(1− x2)
√
1− 1 + x2

=
x

(1− x2)
√
x2

use the fact |x| =
√

x2 and |x| = x if x > 0

=
x

(1− x2)x
=

1

1− x2
.

�
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Solution to 6. Remember that a function F is antideriva-
tive of f if F ′(x) = f(x) for all x ∈ I. Now G(x) = F (x)+e2,
then G′(x) = F ′(x) + (e2)′ = f(x) + 0 = f(x). Thus G is
antiderivative of f. �
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Solution to 7. Using the graph we see as x getting bigger
and bigger, sinh−1 x is getting bigger.
Hence lim

x→∞ sinh−1 x = ∞ �
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Solution to 8.

f ′(x) = 5ex + 7
1

1 + x2

f(x) = 5ex + 7 tan−1 x+ C

3 = f(0) = 5e0 + 7 tan−1 0 + C

3 = 5 + C

C = −2

f(x) = 5ex + 7 tan−1 x− 2

�
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Solution to 9.

f ′(x) = 5ex + 7
1

1 + x2

f(x) = 5ex + 7 tan−1 x+ C

3 = f(0) = 5e0 + 7 tan−1 0 + C

3 = 5 + C

C = −2

f(x) = 5ex + 7 tan−1 x− 2

�
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Solution to 10.

23 + 33 + 43 + . . .+ n3 =

n∑
k=2

k3 we want to start with −2. we have k = 2 ⇒ k − 4 = −2

let i = k − 4 then k = i + 4 when k = 2 ⇒ i = −2

when k = n ⇒ i = n − 4

23 + 33 + 43 + . . .+ n3 =

n∑
k=2

k3

=

n−4∑
i=−2

(i + 4)3.

�
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Solution to 11.
11∑
i=1

(i+ 2) =

11∑
i=1

i+

11∑
i=1

2

=

11∑
i=1

i+ 2

11∑
i=1

1
n∑

i=1

i =
n(n + 1)

2
and

n∑
i=1

1 = n

=
11(11 + 1)

2
+ 2(11).

= 66 + 22 = 88.

�
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Solution to 12. Since f(x) = x2 − 4x + 4 is increasing
on [2, 5], then we will have a lower estimate of the area if we
use the left endpoints. Now, �x = 5−2

3 = 3
3 = 1. Hence the

intervals are [2, 3], [3, 4], [4, 5]. The lower estimate is

L3 = f(2)�x+ f(3)�x+ f(4)�x

= (22 − 4(2) + 4)(1) + (32 − 4(3) + 4)(1) + (42 − 4(4) + 4)(1)

= (0) + (1) + (4) = 5.

�
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Solution to 13.

lim
n→∞

n∑
i=1

(2x3
i + xi cosxi)�x =

π∫
0

(2x3 + x cosx) dx

�
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Solution to 14.
2∫

1

4f(u) du = 4

2∫
1

f(u) du

= 4(5) = 20

�
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Solution to 15.
7∫

1

5f(x) dx = 5

7∫
1

f(x) dx

= 5

⎡
⎣ 10∫

1

f(x) dx−
10∫
7

f(x) dx

⎤
⎦

= 5[12− 10] = 10.

�
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Solution to 16.

d

dx

⎛
⎜⎝

x4∫
1

cosh t dt

⎞
⎟⎠ = cosh (x4)

d

dx

(
x4
)

= 4x3 cosh (x4).

�
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Solution to 17.
9∫

1

x− 1√
x

dx =

9∫
1

[
x√
x
− 1√

x

]
dx

=

9∫
1

[
x1/2 − x−1/2

]
dx

=

[
2

3

√
x3 − 2

√
x

]9
1

=

[
2

3
(
√
9)3 − 2

√
9

]
−
[
2

3
(
√
1)3 − 2

√
1

]
= [18− 6]− [

2

3
− 2]

= [12− 2

3
+ 2] =

40

3
.

�
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Solution to 18.

since− 2 ≤ f(x) ≤ 5 ⇒
4∫

1

−2 dx ≤
4∫

1

f(x) dx ≤
4∫

1

5 dx

m ≤ f(x) ≤ M ⇒ m(b − a) ≤
b∫

a

f(x) dx ≤ M(b − a)

⇒ (−2)(4− 1) ≤
4∫

1

f(x) dx ≤ 5(4− 1)

⇒ −6 ≤
4∫

1

f(x) dx ≤ 15.

�
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Solution to 19. Remember that
a∫
a

f(x) dx = 0.

Hence
3∫
3

sinh−1 x
2x dx = 0. �
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Solution to 20. Let f(x) = sinh x
x4+x2 .

Since f(−x) = sinh (−x)
(−x)4+(−x)2 = − sinh x

x4+x2 = −f(x),

then
3∫

−3

sinhx
x4+x2 dx = 0. �
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Solution to 21. Remember that (ln x)′ = 1
x .∫

sin (lnx)

x
dx =

∫
sin (ln x)

1

x
dx use the fact

∫
sin (f(x)) f

′
(x)dx = − cos (f(x)) + C.

= − cos (ln x) + C.

�
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Solution to 22. Remember that (ln x)′ = 1
x .

e4∫
e

2

x
√
lnx

dx = 2

e4∫
e

(ln x)−1/2 1

x
dx use the fact

∫
[f(x)]n f′(x)dx =

[f(x)]n+1

n + 1
+ C.

= 2
[
2(lnx)1/2

]e4
e

= 4[
√
lnx]e

4

e

= 4[
√
ln (e4)−

√
ln (e)]

= 4[
√
4−

√
1]

= 4[2− 1] = 4.

�
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Solution to 23. Remember that (ln x)′ = 1
x .∫

x csc2 (x2) dx = =
1

2

∫
csc2 (x2) 2xdx use the fact

∫
csc

2
(f(x)) f

′
(x)dx = − cot (f(x)) + C.

=
− cot (x2)

2
+ C.

�
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Solution to 24.
π/3∫

π/6

sec θ tan θ dθ =

π/3∫
π/6

sec θ tan θ dθ

use the fact

∫
sec (f(x)) tan (f(x)) f

′
(x)dx = sec (f(x)) + C.

= [sec θ]
π/3
π/6

= [sec (π/6)− sec (π/3)]

= [2− 2√
3
]

�
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Solution to 25.

d

dx
(F (x) + cschx) = =

d

dx
(F (x)) +

d

dx
(cschx)

= f(x) + (− cschx cothx)

= f(x)− cschx cothx

�
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Solution to 26.∫
20x+ 4

3
√
5x2 + 2x+ 1

dx = =

∫
(5x2 + 2x+ 1)−1/3 2(2x+ 2)dx

= 2

∫
(5x2 + 2x+ 1)−1/3 (2x+ 2)dx

use

∫
[f(x)]

n
f
′
(x)dx =

[f(x)]n+1

n + 1
+ C

= 2[
3

2
(5x2 + 2x+ 1)2/3] + C

= 3 3
√
(5x2 + 2x+ 1)2 + C.

�
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Solution to 27.∫
5x

2+x(6x+ 3) dx = =

∫
5x

2+x 3(2x+ 1)dx

= 3

∫
5x

2+x (2x+ 1)dx use

∫
a
f(x)

f
′
(x)dx =

af(x)

ln a
+ C

= 3[
5x

2+x

ln 5
] + C

= 3
5x

2+x

ln 5
+ C.

�
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Solution to 28. Note that |3− 3x| = |3(1−x)| = 3|1−x|.

|1− x| =
{

1− x, if 1− x ≥ 0;
−(1− x), if 1− x < 0.

=

{
1− x, if −x ≥ −1;
−(1− x), if −x < −1.

=

{
1− x, if x ≤ 1;
x− 1, if x > 1.

So on the interval [0, 1] we have 3|1− x| = 3(1 − x) and
on the interval [1, 2] we have 3|1− x| = 3(x− 1)
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2∫
0

|3− 3x| dx =

1∫
0

|3− 3x| dx+

2∫
1

|3− 3x| dx

=

1∫
0

3(1− x) dx+

1∫
0

3(x− 1) dx

= 3[x− x2

2
]10 + 3[

x2

2
− x]21

= 3[(1− 1

2
)− (0)] + 3[(

4

2
− 2)− (

1

2
− 1)]

= 3[
1

2
− 0 + 0 +

1

2
] = 3.

�
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Solution to 29. Since 14 =
3∫

−3

g(x) dx = 2
3∫
0

g(x) dx, then

3∫
0

g(x) dx = 7.

3∫
0

g(x)

7
dx =

1

7

3∫
0

g(x) dx

=
1

7
7 = 1.

�
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Solution to 30. Note that (1 + ex)′ = ex.∫
ex

1 + ex
dx =

∫
ex

1 + ex
dx use

∫ f′(x)

f(x)
dx = ln |f(x)| + C.

= ln (1 + ex) + C.1 + e
x

> 0, |1 + e
x| = 1 + e

x

�
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Solution to 31. Note that (1 + e2x)′ = 2e2x 	= ex and
e2x = (ex)2.∫

ex

1 + e2x
dx =

∫
ex

1 + (ex)2
dxuse

∫ f′(x)

1 + [f(x)]2
dx = tan−1 (f(x)) + C.

= tan−1 (ex) + C.

�

c©Dr. Hamed Al-Sulami Page 56

http://www.halsulami.info


Math202-EC Review for The First Exam-Fall 2012

Solution to 32. Note that (
√
x)′ = 1

2
√
x
.∫

cos (
√
x)√

x
dx =

∫
sin (

√
x)

1√
x
dx

= 2

∫
sin (

√
x)

1

2
√
x
dxuse

∫
cos (f(x)) f

′
(x)dx = sin (f(x)) + C.

= sin (
√
x) + C.

�
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Solution to 33. Let

u = x dv = cos (5x) dx

du = x dx v =
1

5
sin (5x)

Therefore,∫
x cos (5x) dx = (x)(

1

5
sin (5x))︸ ︷︷ ︸
uv

−
∫

1

5
sin (5x) dx︸ ︷︷ ︸∫

v du

=
x

5
cos (5x)−

∫
1

5
sin (5x) dx

=
x

5
cos (5x)− 1

5

∫
sin (5x) dx

=
x

5
cos (5x)− 1

5
(−1

5
sin (5x)) + C

=
x

5
sin (5x) +

1

25
cos (5x) + C.

�
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Solution to 34.

Alternate signs

+

−
+

−

u and its derivatives

3x2

6x

6

0

dv and its antiderivatives

e5x

1

5
e5x

1

25
e5x

1

125
e5x

Differentiate until you get 0.

Hence
∫
3x2e5x dx = 3

5x
2e5x− 6

25xe
5x+ 6

125e
5x+C. �
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Solution to 35. Let

u = cosx dv = ex dx

du = − sinx dx v = ex
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Therefore,∫
ex cosx dx = ex cosx−

∫
ex(− sinx) dx Use

∫
u dv = uv −

∫
v du .

= ex cosx+

∫
ex sinx dx Int. by part again u = sinx dv = e

x
d

du = cos x dx v = ex.

= ex cosx+

[
ex sinx−

∫
ex cosx dx

]
Use

∫
u dv = uv −

∫
v du .∫

ex cosx dx = ex cosx+ ex sinx−
∫

ex cosx dx We are trying to find

∫
e
x

cos x dx.∫
ex cosx dx+

∫
ex cosx dx = ex cosx+ ex sinx Add the two integral.

2

∫
ex cosx dx = ex cosx+ ex sinx Divide by 2 and add C to the right side∫
ex cosx dx =

ex sinx+ ex cosx

2
+ C.

�
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Solution to 36. Let

u = ln (2x− 1) dv = dx

du =
2

2x− 1
dx v = x
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Therefore,∫
ln (2x− 1) dx = x ln (2x− 1)−

∫
x

2

2x− 1
dx Use

∫
u dv = uv −

∫
v du .

= x ln (2x− 1)−
∫

2x

2x− 1
dx use

2x−1+1

2x − 1

= x ln (2x− 1)−
∫ [

2x− 1

2x− 1
+

1

2x− 1

]
dx Use

a + b

c
=

a

c
+

b

c
.

= x ln (2x− 1)−
∫ [

1 +
1

2x− 1

]
dx

= x ln (2x− 1)−
∫

1 dx−
∫

1

2x− 1
dx

= x ln (2x− 1)− x− 1

2

∫
2

2x− 1
dx

∫ f′(x)

f(x)
dx = ln |f(x)| + C.

= x ln (2x− 1)− x− 1

2
ln (2x− 1) + C

= (x− 1

2
) ln (2x− 1)− x+ C

=
2x− 1

2
ln (2x− 1)− x+ C.
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