
MATH 1242
Common Final Examination

Multiple Choice Section

Fall, 1998

This exam is divided into two parts. These pages contain Part I which consists of 20
multiple choice questions. Part II consists of 6 free response questions. You have three
hours for the entire test. Part I should be completed in about two hours. Part II should be
completed in about one hour.

This part of the exam consists of 25 multiple choice questions. A special answer sheet is
provided so that your answers can be machine graded.

• You must use a pencil with a soft black lead (#2 or HB) to enter your answers on the
answer sheet.

• For each question choose the response which best fits the question.

• The exact numerical value of the correct answer does not always appear among the
choices given. When this happens, select among the choices the choice that best
approximates the exact numerical value.

• If you wish to change an answer, make sure that you completely erase your old answer
and any other extraneous marks.

• There is no penalty for guessing.

• If you mark more than one answer to a question, that question will be scored as
incorrect.

• You may perform your calculations on the test itself or on scratch paper, but do not
make any stray marks on the answer sheet.

• Make sure that your name appears on the answer sheet and that you fill in
the circles corresponding to your name.

• The table of integrals from the text appears at the end of this examination booklet.
You may find these useful.

At the end of the examination you MUST hand in this test booklet, your
answer sheet and all scratch paper.
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1. Find the value of
∫ 1

0

√
1− x2dx. (Hint: Consider the geometric meaning of the

integral.)

(a) π
2

(b) π
3

(c) π
4

(d) π

(e) 2π

2. Let A be the area of the region that lies under the graph of f(x) = ex between
x = 0 and x = 1. Find the exact value of A.

(a) A = e+ 1.

(b) A = e− 1

(c) A = 2

(d) A = 1.5

(e) A = 2.7

3. If
∫ 8

2
f(x)dx = 2 and

∫ 8

4
f(x)dx = 5, find

∫ 4

2
f(x)dx.

(a) 3

(b) −3

(c) 2

(d) −2

(e) 7
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4. Evaluate the following definite integral
∫ 1

0
(1 + 2x)dx

(a) 2

(b) 1

(c) 0

(d) −1

(e) −2

5. Find the indefinite integral of
∫

(10x2 − 1

1 + x2
)dx.

(a) 5x3 − tan−1 x

(b)
10

3
x3 − 1

x
+

1

3
x3 + C

(c)
10

3
x3 − tan−1 x+ C

(d) 20x+
2x

(1 + x2)2

(e) 2x5 − secx+ C

6. Let f(x) =
∫ x

0
sin(et − cos t)dt. Find f ′(x)

(a) It does not exist.

(b) ex + sinx

(c) sin(ex − cosx) + C

(d) sin(ex − cosx)

(e) cos(ex + sinx)
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7. Find the indefinite integral of
∫ √

2x+ 1dx

(a)
2

3
(2x+ 1)

3

2 + C

(b)
1

3

√
2x+ 1 + C

(c)
1

2
(2x+ 1)

1

2 + C

(d) −1

3
(2x+ 1)

3

2 + C

(e)
1

3
(2x+ 1)

3

2 + C

8. Evaluate the definite integral
∫ √3

1

12

1 + x2
dx

(a)
π

2

(b)
π

3

(c)
π

4

(d) π

(e) 2π
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9. Find the indefinite integral of
∫
xe2xdx

(a) xe2x − 1
4
e2x + C

(b) 1
2
xe2x − 1

2
e2x + C

(c) 1
2
xe2x − 1

4
ex + C

(d) 1
2
xe2x − 1

4
e2x + C

(e) 1
2
xe2x − 1

3
e2x + C

10. Find the indefinite integral of
∫
x cos 3xdx

(a) 1
3
x sin 3x+ cos 3x+ C

(b) 1
3
x sin 3x+ 1

3
cos 3x+ C

(c) 1
3
x sin 3x+ 1

9
cos 3x+ C

(d) x sin 3x+ cos 3x+ C

(e) 1
3
x cos 3x+ 1

9
sin 3x+ C

11. Find
∫ 2

−1

∣∣∣x− x2
∣∣∣ dx

(a) −1

2

(b)
3

2

(c)
11

6

(d)
9

2

(e)
11

2
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12. Evaluate
∫ ∞

0
e−xdx

(a) The improper integral is divergent.

(b) 0

(c) 1

(d) 2

(e) 1.5

13. Which of the following statements are true:

A If f and g are continuous on [a, b], then∫ b

a
[f(x) + g(x)]dx =

∫ b

a
f(x)dx+

∫ b

a
g(x)dx.

B If f ′ is continuous on [a, b], then∫ b

a
f ′(x)dx = f(b)− f(a).

C The improper integral
∫ 1

0

1

x
dx is convergent.

(a) A only.

(b) B only

(c) C and A.

(d) A and B only

(e) All three are correct.
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14. Find the area of the region bounded above by y = ex, bounded below by y = x,
and bounded on the sides by x = 0 and x = 1.

(a) .5

(b) e− 1.5

(c) e− 0.5

(d) 2

(e) e

15. Set up the definite integral which is the volume of the solid obtained by rotating
the region R enclosed by the curves y = x and y = x2 about the line x = 2.

(a)
∫ 1

0
[π(2− x)2 − π(2− x2)2]dx

(b)
∫ 1

0
π(2−√y)2dy

(c)
∫ 1

0
π(2− y)2dy

(d)
∫ 1

0
[π(2− y)2 − π(2−√y)2]dy

(e) None of above.

16. Set up the definite integral which represents the length of the curve: y = x3,
0 ≤ x ≤ 1.

(a)
∫ 1

0

√
1 + 9x4dx

(b)
∫ 1

0

√
1 + 3x2dx

(c)
∫ 1

0

√
1 + x2dx

(d)
∫ 1

0

√
x2 + 9x4dx

(e)
∫ 1

0

√
1− x4dx
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17. Find the average of f(x) = sin x on the interval [0, π].

(a) 2

(b) 1
π

(c) 2
π

(d) 1
2

(e) π
2

18. Which of the following functions is a solution of the differential equation

y′′ + y′ − 6y = 0

(a) y = et

(b) y = e2t

(c) y = e3t

(d) y = e4t

(e) y = e5t

19. Find the general solution to the differential equation

dy

dx
= y2

(a) − 1

x2 + C

(b) − C

x+ C

(c)
1

x+ C

(d) − C

x+ 1

(e) − 1

x+ C
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20. $ 10,000 is invested at 8% interest, compounded annually. By the end of the 5th

year the investment is worth:

(a) §14, 000.00

(b) $14, 802.40

(c) $15, 000.00

(d) $14, 693.30

(e) $10, 800.00

21. Find lim
n→∞

n2 + n+ 1

n2 + 19n+ 23

(a) 10

(b) 1.5

(c) The limit does not exist.

(d) 1

(e) 0

22. Find the sum of the following infinite series.

∞∑
n=0

4n

5n

(a) 1

(b) 2

(c) 3

(d) 4

(e) 5
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23. Find a power series representation for the function f(x) =
1

1− 4x2
,−1

2
< x <

1

2
.

(a) f(x) =
∞∑
n=1

4nx2n

(b) f(x) =
∞∑
n=0

4nxn

(c) f(x) =
∞∑
n=0

4nx2n

(d) f(x) =
∞∑
n=0

x2n

(e) f(x) =
∞∑
n=0

(−1)n4nx2n

24. Find the first four terms of the Maclaurin series (the Taylor series at x = 0) of
f(x) =

√
1 + x.

(a) 1 + 1
2
x+ 1

8
x2 − 1

16
x3

(b) 1 + 1
4
x− 1

8
x2 + 1

16
x3

(c) 1− 1
2
x− 1

8
x2 + 1

8
x3

(d) 1 + 1
2
x− 1

4
x2 + 1

8
x3

(e) 1 + 1
2
x− 1

8
x2 + 1

16
x3

25. Find lim
x→0

sin 3x

2x
.

(a) 1

(b) 1.5

(c) 2

(d) 2.5

(e) 3
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