
Fall 2009 Math 152Exam I Version A Solutions1. C Let u = 2 + x4. Then du = 4x3dx. Substi-tuting into the integral yields 1

4

�
u1/2 du =

1

6
u3/2 + C =

(2 + x4)3/2

6
+ C2. D Let u = 1 + ex. Then du = ex dx. Sub-stituting into the integral yields �

u10 du =
1

11
u11 + C =

(1 + ex)11

11
+ C3. A Let u = 2 + tan θ. Then du = sec2 θ dθ.When θ = 0, u = 2, and when θ =

π

4
, u =

3. Substituting into the integral yields�
3

2

du

u
= ln |u||3

2
= ln 3 − ln 2 = ln

(

3

2

).4. A Applying the formula, favg =

1

b − 0

� b

0

(2 + 6x) dx =
1

b

(

2x + 3x2
∣

∣

b

0
.

=
2b + 3b2

b
= 2 + 3b = 3. Solving thisequation for b yields b =

1

3
.5. E Integrate by parts, with u = x, dv = e−2x.Then du = dx, v = −1

2
e−2x. �

xe−2x dx =

−1

2
xe−2x −

�
−1

2
e−2x dx

= −1

2
xe−2x− 1

4
e−2x +C = −xe−2x

2
− e−2x

4
+

C.6. D Using an identity for sin2 x: � 2 sin2 θ dθ =�
2 · 1

2
(1 − cos 2θ) dθ = θ − 1

2
sin 2θ + C =

θ − sin 2θ

2
+ C7. B From the graph below, A =

� e2

e

ln x dx.Integrate by parts with u = ln x, dv = dx.Then du =
dx

x
, v = x. A = x ln x|e

2

e −� e2

e

x · dx

x
= 2e2 − e − (e2 − e) = e2.
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Graph of y=ln(x)

8. E Take a thin sheet of water with thi
kness
dx at a distan
e x meters from the top ofthe tank. The weight of the sheet (densitytimes volume) is (103)(9.8)(2)(1)(dx) N .The distan
e this sheet travels beforeleaving the tank is x meters . The totalwork required to pump half the water out is�

1/2

0

(19.6)(103)xdx = (9.8)(103)x2
∣

∣

1/2

0
= 2.45 × 103J9. D Sli
e into 
ross-se
tions perpendi
ular tothe y-axis with thi
kness dy. The volume of asli
e is 1

2
π

(

1

2
x

)2

dy. Sin
e y =
√

x, x = y2,so the total volume is given by �
1

0

π

8
y4 dy =

π

40
y5

∣

∣

∣

1

0

=
π

40
.10. C Let u = 2x − 3. Then du = 2 dx. Substi-tuting into the integral gives us �

g(x) dx =�
f(2x − 3) dx =

1

2

�
f(u) du =

F (u)

2
+ C =

F (2x − 3)

2
+ C.11. �

tan3 x sec3 x dx =�
tan2 x sec2 x (sec x tan x dx) =�
(sec2 x − 1) sec2 x(sec x tan x dx) . Let

u = sec x. Then du = sec x tan xdx.Substituting into the integral yields�
(u2 − 1)u2 du =

�
(u4 − u2) du =

u5

5
− u3

3
+ C =

sec5 x

5
− sec3 x

3
+ C.1



12. Let u =
√

x. Then du =
dx

2
√

x
. Substitut-ing into the integral yields 2
�

sin3 u du =
2
�

sin2 u (sin udu) = 2
�
(1−cos2 u)(sin udu).Let w = cos u. Then dw = − sin u du.Substituting into the integral yields −2

�
(1−

w2) dw = −2(w − w3

3
) + C = −2(cos u −

cos3 u

3
) + C = −2(cos

√
x − cos3

√
x

3
) + C.13. The plot is below. The 
urves interse
twhen 1 − x2 = 2x − 2. Solving for xyields x2 + 2x − 3 = 0, (x + 3)(x − 1) = 0,or x = −3, 1. From the graph, the area is�

1

−3

((1 − x2) − (2x − 2)) dx =

�
1

−3

(−x2 − 2x + 3) dx.
= −x3

3
− x2 + 3x

∣

∣

∣

∣

1

−3

=

(

−1

3
− 1 + 3

)

−

(9 − 9 − 9) =
32

3
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14. The graph of the region, with equationsof the appropriate lines (as fun
tions of
y), is shown below. The volume obtainedby rotating this region about the y-axis is
V = π

� 1

0

((3y)2 − (2y)2) dy = π

� 1

0

5y2 dy =

π
5

3
y3

∣

∣

∣

∣

1

0

=
5π

3
.
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15. The graph of the region is shown below, alongwith an arbitrary strip whi
h, when rotatedabout x = 1, produ
es a 
ylindri
al shell.The volume of that shell is 2π(1 − x)(x3) dx,so the volume of the solid is V =�
1

0

2π(x3 − x4) dx = 2π

(

x4

4
− x5

5

∣

∣

∣

∣

1

0

= 2π

(

1

4
− 1

5

)

=
π

10
.
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Graph of y=x3

16. Integrate by parts, with u = sin x, dv =
f ′′(x) dx. Then du = cos x, v = f ′(x). Then� π

0

f ′′(x) sin x dx = f ′(x) sin x|π
0
−
� π

0

f ′(x) cos x dx.Integrate by parts again, with u = cos x, dv =2



f ′(x) dx. Then du = − sin xdx, v = f(x).The integral be
omes f ′(x) sin x|π
0

−
(f(x) cos x|π

0
−
� π

0
−f(x) sin x dx).

= f ′(π) sin π − f ′(0) sin 0 − (f(π) cosπ −
f(0) cos 0) −

� π

0

f(x) sin x dx

= 0 − 0 − ((−1)(−1) − (1)(1)) − 3 = −3.

3


