
Math 132 Exam 1 Solutions 2/19/09

1. (a) [10%]

G(3) =
Z 3

2
f (t) dt

= (area under y = 6 for 2 � x � 3)

= 6 � (3 � 2) = 6 :
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G(8) =
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f (t) dt =
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= (area under y = 6 for 2 � x � 5)

+ (area under y = 11 � x for 5 � x � 8)
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Or use the formula for f (t):
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(b) [10%] By the Fundamental Theorem of Calculus:

G 0(3) = f (3) = 6 ;

G 0(8) = f (8) = 11 � 8 = 3 :

2. (a) [5%] Substitute:

u = 3 x + 8

du = 3 dx
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du = dx
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(b) [5%] Write integrand as
x

p
1 � 9x4

=
x

p
1 � (3x2)2

. Then. . .

substitute:

u = 3 x2

du = 6 x dx
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du = x dx
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(c) [5%] Method 1: Substitute in the de�nite integral.

u =
1
x
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1
x2 dx
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x2 dx
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1
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x = 1 = ) u = 1
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Method 2: Substitute in associated inde�nite
integral, then use FTC.

u =
1
x

du = �
1
x2 dx

� du =
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x2 dx
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(d) [5%] Substitute:

u = ln x

du =
1
x

dx

Z
ln(ln x)

x
dx =

Z
ln u du

= u ln u � u + C (given formula)

= (ln x) ln(ln x) � ln x + C

3. (a) [10%] The quantity
Z 5

0
r (t) dt represents the

amount (volume), in milliliters, that leaks out from time 0 minutes until time 5 minutes.

(Strictly speaking, it's the net amount that leaks out during those 5 minutes, but presumably none leaks
back in!)

(b) [10%] The desired quantity is:
Z 10

0
r (t) dt =

Z 10

0

1
(2 + 3 t)2 dt.

Method 1: Substitute in the de�nite integral.

u = 2 + 3 t

du = 3 dt
1
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du = dt

t = 10 =) u = 32

t = 0 = ) u = 2
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Method 2: Substitute in associated inde�nite
integral, then use FTC.

u = 2 + 3 t

du = 3 dt
1
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du = dt
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4. [20%] Find intersections:

(
y = x2

y = ( x � 1)2 =)

x2 = ( x � 1)2

) x2 = x2 � 2x + 1

x = 1=2

When x = 1=2, then y = 1=4 for both curves, so they
intersect at (1=2; 1=4). The curve y = x2 intersects
the positive x-axis at x = 0; the curve y = ( x � 1)2

intersects the positive x-axis at x = 1.

y ‡ x2 y ‡ Hx- 1L2
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Method 1: Divide the region atx = 1=2 into two and
use vertical strips.
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Method 2: Use horizontal strips. First, solve for x in
terms of y for each piece of the top boundary:

y = x2 =) x =
p

y

y = ( x � 1)2 =) x � 1 = �
p

y =) x = 1 �
p

y
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5. The region R in the right half-plane (where x � 0) that is enclosed by the curvey = sin x, the line y = 1=2,
and the y-axis is rotated around the x-axis.

[20%] Find intersections: We want the intersection
closest to they-axis for x � 0.

(
y = sin x

y = 1=2
=)

sinx = 1=2

) x = �= 6

When x = �= 6, then y = 1=2, so the curves intersect
at ( �= 6; 1=2). To obtain the solid, rotate about the
x-axis the shaded region shown.
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Use vertical rectangular strips (that is, the integration will be with respect to x).

The cross-section of the solid perpendicular to thex-
axis and through the point (x; 0) is a disk with outer
radius 1=2 and inner radius sinx, so this cross-section
has area:
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Hence the solid's volumeV is given by:

V =
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A(x) dx

=
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