
Math 76 Practice Problems for Final Exam — Answers §§6.1-9.3 (Stewart)

DISCLAIMER. This collection of practice problems is not guaranteed to be identical, in length
or content, to the actual exam. You may expect to see problems on the test that are not exactly like
problems you have seen before.

Please note! The following represents the answers as I have computed them, not complete solu-
tions. There may be typos or other errors. If your answers do not agree with the ones listed here, or
you do not know how to do a problem, please feel free to e-mail me or see me in office hours. Good
luck!

Multiple Choice. Circle the letter of the best answer.

1. The area between the curves f(x) = 3x− 1 and g(x) = x2 + 1 from x = 2 to x = 5 is

(a)
∫ 5

2
(3x− 1)− (x2 + 1) dx

(b)
∫ 5

2
(x2 + 1)− (3x− 1) dx

(c)
∫ 3

2
(3x−1)−(x2 +1) dx+

∫ 5

3
(x2 +1)−(3x−1) dx

(d)
∫ 4

2
(x2+1)−(3x−1) dx+

∫ 5

4
(3x−1)−(x2+1) dx

2. The weight of a leaky bucket when carried x feet up a 20-foot ladder is 30 − 2x pounds. The
work done in carrying the bucket from the ground to the top of the ladder is

(a) 200 ft.-lb.

(b) 250 ft.-lb.

(c) 300 ft.-lb.

(d) 350 ft.-lb.

3.
∫ 1

0
xe3x dx =

(a)
1
6
e3

(b)
2
3

(e3 + 1)

(c)
1
3

(e3 − 1)

(d)
1
9

(2e3 + 1)

4.
∫

sin3 x cosx dx =

(a)
1
4

cos4 x+ C

(b)
1
4

sin4 x+ C

(c) −1
4

sin4 x+ C

(d) −1
4

cos4 x+ C

5. Using trigonometric substitution, the integral
∫

x3

√
1− x2

dx is equal to

(a)
∫

sin3 θ dθ

(b)
∫

sin3 θ

cos θ
dθ

(c)
∫

sin3 θ

cos2 θ
dθ

(d)
∫

sin2 θ cos θ dθ



6.
∫

3
2 + x2

dx =

(a)
3
2

tan−1(x) + C

(b) − 3
2 + x

+ C

(c)
3
√

2
2

tan−1

(
x√
2

)
+ C

(d) −3
4
x2 + C

7.
∫ ∞

2

1
x4

dx =

(a)
1
6

(b)
1
24

(c)
3
20

(d) ∞ (diverges)

8. The length of the curve f(x) = 5x2 from x = 1 to x = 4 is

(a)
∫ 4

1

√
1 + 100x2 dx

(b)
∫ 4

1
1 + 5x2 dx

(c)
∫ 4

1

√
1 + 5x2 dx

(d)
∫ 4

1

√
10x dx

9. After eliminating the parameter, the curve
x = et − t
y = t3

is identical to the curve

(a) x = e
3
√
y − 3
√
y

(b) x = ey
3 − y3

(c) y = (ex − x)3

(d) y = ex
3 − x3

10. The Cartesian coordinates for the polar point
(
−1

2 ,
3π
2

)
are

(a)
(

1
2 , 0
)

(b)
(
0, 1

2

) (c)
(
−1

2 , 0
)

(d)
(
0,−1

2

)
11. The sequence an =

2n
3n− 1

(a) converges to 0

(b) converges to 1

(c) converges to 2
3

(d) diverges

12. The series
∞∑
n=1

2n
3n− 1

(a) converges to 0

(b) converges to 1

(c) converges to 2
3

(d) diverges



13. In order to determine whether or not the series
∞∑
n=1

(−1)n5n
3n2 − 1

converges, the limit comparison test

may be used with comparison series
∑

bn =

(a)
∑ 5

3n2

(b)
∑ (−1)n

n

(c)
∑ 1

n2

(d) none; the limit comparison test cannot be used

14. The series
∞∑
n=0

(−1)n(x− 2)n

5n

(a) converges for
9
5
< x <

11
5

only

(b) converges for −3 < x < 7 only

(c) converges for all x

(d) converges only for x = 2

15. The series
∞∑
n=0

(−1)n32n

(2n)!

(a) converges to sin 3

(b) converges to cos 3

(c) converges to 3

(d) diverges

Fill-In.

1. Circle the best answer.

In order to find the volume of the solid formed by rotating the region enclosed by y = x2 + 1 and
y = 3x− 1 about the x-axis, it is best to use the ( disk | shell ) method.

2. Fill in the correct numerators. Your answers should be numbers or polynomials, not A, B, etc.

4x− 1
(x− 2)(x+ 3)2

=
3
5

x− 2
+

17
5

x+ 3
+

−7
(x+ 3)2

3. Circle the best answer.

The series
∞∑
n=1

3n2 − 1
n5

( converges absolutely | converges conditionally | diverges )



Graphs. More accuracy = more points!

1. On the axes at right, sketch the solid formed by rotating the
region shown about the y-axis.

1 2 3 4

-1-2-3-4

-1
-2
-3
-4
-5

1
2
3
4
5

2. For the curve x = 2 cos t, y = sin 2t,

(a) Find the values of t for which the tangent line is horizontal.

t = ±π
4
,±3π

4
,±5π

4
,±7π

4
, . . . (corresponding to the points (

√
2, 1), (−

√
2,−1), (−

√
2, 1),

and (
√

2,−1) (see part (2c), below).

(b) Find the values of t for which the tangent line is vertical.

t = 0,±π,±2π, . . . (corresponding to the points (−2, 0) and (2, 0) (see part (2c), below).

(c) Fill in the following table with the correct x and y coordinates for each given value of t.

t x y t x y

0 2 0 5π
4 −

√
2 1

π
4

√
2 1 3π

2 0 0

π
2 0 0 7π

4

√
2 −1

3π
4 −

√
2 −1 2π 2 0

π −2 0

(d) Using your answers to parts (a)-(c), sketch the curve. Indicate with arrows the direction
traced by the curve as t increases.

-2 -1 1 2

-1.0

-0.5

0.5

1.0 π
4

5π
4

3π
4

7π
4

π 0
π
2

3π
2



3. For the polar curve r = 1 + 2 cos 2θ,

(a) Find the values of θ for which the tangent line is horizontal.

θ = ±π
2
,±3π

2
,±5π

2
,±7π

2
, . . . (corresponding to the Cartesian points (0, 1) and (0,−1)) and

all angles whose reference angle is θ =
π

6
(corresponding to the Cartesian points (±

√
3,±1)).

(b) Find the values of θ for which the tangent line is vertical.

θ = 0,±π,±2π, . . . (corresponding to the Cartesian points (−3, 0) and (3, 0)), plus all angles

whose reference angle is θ = cos−1
(√

1
12

)
≈ 1.278 radians.

(c) Circle the letters of all of the correct statements: the curve is symmetric

A. about the x-axis

B. about the y-axis

C. about the origin

(d) Fill in the following table with the correct r value for each given value of θ.

r θ r θ

3 0 1−
√

2 5π
8

1 +
√

2 π
8 1 3π

4

1 π
4 1 +

√
2 7π

8

1−
√

2 3π
8 3 π

−1 π
2

(e) Using your answers to parts (a)-(d), sketch the curve. Indicate with arrows the direction
traced by the curve as θ increases.

1 2 3

1

-1

-1-2-3
(3,0)

( )-1, π2

( )
( )-1,- π

2

(3,π)=(3,-π)

2, π6

( )2,- π
6( )2,- 5π6

( )2, 5π6



Work and Answer. You must show all relevant work to receive full credit.

1. Find the area of the region enclosed by the curves y = 4− x2 and y = x+ 2.
9
2

2. If the force required to pump water at depth x over the side of a tank 2 meters deep is F (x) =
9800(3x2 + 4x) Newtons, find the work done to pump all the water out.

156,800 J

3. Find the coordinates of the center of mass of the lamina shown.
Hint. Use the Symmetry Principle.

(x, y) =
(

1
2 ,

1
2

)

1

1

y =
 x

3

y =   x3

4. Evaluate
∫

lnx dx.

By parts: x lnx− x+ C

5. Evaluate
∫

tan−1 x dx.

By parts: x tan−1 x− 1
2 ln(1 + x2) + C

6. Evaluate
∫ ∞

0
xe−x

2
dx.

1
2

7. Find the sum
∞∑
n=0

3
4n

.

4

8. Determine whether the series
∞∑
n=0

(−1)n(n2 + 1)
5n

is absolutely convergent, conditionally conver-

gent, or divergent.

AC

9. Find the interval of convergence of the power series
∞∑
n=1

√
nxn.

−1 ≤ x < 1

10. Find a power series representation for the function f(x) = ln(1 + x).
∞∑
n=0

(−1)n

n+ 1
xn+1

11. Find a power series representation for the function f(x) = sin(2x).
∞∑
n=0

(−1)n

(2n+ 1)!
(2x)2n+1


