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1. Which of the following is the inverse of the function f(x) = 2x + 3?

a) f−1(x) = 2x− 3

b) f−1(x) = −2x− 3

c) f−1(x) =
x− 3

2

d) f−1(x) =
2

x
+ 3

2. Find

A = lim
x→2

x2 + 2x− 8

x2 − 3x + 2
and

B = lim
x→∞

10x5 + 7x3 + x

5x6 + 8x− x2
.

a) A does not exist, B = 0

b) A = 1, B does not exist

c) A = 0, B = 2

d) A = 6, B = 0
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3. Let

f(x) =

{
3x− 4 if x ≤ 2

x2 + kx if x > 2.

Find the value of k for which f(x) is continuous at x = 2.

a) 2

b)
√

2

c) −1

d) 1

4. Find

lim
h→0

(3 + h)2 − 32

h
.

a) 6

b) 16

c) 8

d) 4
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5. Let f(s) =
1− 2s

1 + 3s
. Find f ′(s).

a)
−5 + 12s

(1 + 3s)2

b)
−5

(1 + 3s)2

c)
5− 12s

(1 + 3s)2

d)
12s

(1 + 3s)2

6. Find the equation of the line tangent to the graph of f(x) = (x2 + 1)(x − 3) at the point
(0,−3).

a) y = −x− 3

b) y = x− 3

c) y = −3x− 3

d) y = −3x
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7. The height of a projectile at time t is given by h(t) = 120t2 − 5t4. Find the maximum
velocity of the projectile.

a) 300

b) 320

c) 340

d) 360

8. The circle of radius 10 centered at the origin satisfies the equation x2 + y2 = 100. Find the
slope of the tangent line to the graph of this circle at the point (8, 6).

a) 1

b) −4

3

c)
3

4

d) 0
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9. A 13ft ladder is sliding down a vertical wall at a rate of −0.5 feet/second. Find the rate at
which the bottom of the ladder is sliding away from the wall when the top of the ladder is
5ft above the ground.

a)
1

2

b)
5

13

c)
13

12

d)
5

24

10. Let f(x) = x2ex. Find the intervals where f is increasing and where f is decreasing.

a) Increasing on (−∞,−2), decreasing elsewhere.

b) Increasing on (0,∞), decreasing elsewhere.

c) Increasing on (−2, 0), decreasing elsewhere.

d) Increasing on (−∞,−2) and (0,∞), decreasing elsewhere.
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11. Determine all vertical and horizontal asymptotes of the function

g(x) =
x4 + 5x + 1

x2 − 4
.

a) vertical asymptotes x = 1 and x = −1; horizontal asymptote at y = 1.

b) vertical asymptotes x = 1 and x = −1; horizontal asymptote y = 0.

c) vertical asymptotes x = −2 and x = 2; horizontal asymptote at y = 2.

d) vertical asymptotes x = −2 and x = 2; no horizontal asymptote.

12. Find the absolute maxima and absolute minima, if any, of the function f(x) = −x3 + 3x on
[0, 3].

a) absolute maximum is 2, absolute minimum is −18

b) absolute maximum is 1, absolute minimum is −18

c) absolute maximum is 2, absolute minimum is −2

d) absolute maximum is 1, absolute minimum is −2
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13. The daily cost function (in dollars) for producing x units of a certain product is C(x) =
1

3
x3 − x2 − 3x + 200. What is the smallest daily cost?

a) $171

b) $191

c) $211

d) $231

14. A box with square bottom and top is to have surface area of 600cm2. Find the dimensions
of the box of largest volume.

a) 10× 10× 10

b)
√

60×
√

60× 10

c) 2× 2× 150

d) 20× 20× 1.5
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15. Given that f ′(x) > 0 on (0, 2) and f ′′(x) < 0 on (1, 2), which sketch best represents the
graph of f?

16. Let f(x) =
x2

x2 + 1
. Which sketch best represents the graph of f?
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17. A stone is tossed into a still pond, causing a circular ripple of water whose radius grows at a

rate of
dr

dt
= 10cm/sec. Find the rate of change of the area of this circular ripple when the

radius is 32cm.

a) 32π

b) 64π

c) 320π

d) 640π

18. Which of the following is an x-coordinate of a point of inflection for the function f(x) =
18 ln x + x2 + 10?

a) 3

b) 2

c) 1

d) 0
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19. A bank pays 6% interest compounded monthly. How much will $1, 000 become after two
years?

a) 2, 000e0.06

b) 1, 000e0.12

c) 1, 000(1.06)24

d) 1, 000(1.005)24

20. Simplify ln
x2
√

x2 − 1

ex
.

a)
ln x2 ln

√
x2 − 1

ln ex

b) ln x2 +
1

2
ln x2 − 1

2
ln 1− ln ex

c) 2 ln x +
1

2
ln(x− 1) +

1

2
ln(x + 1)− x

d) e−x ln(x2
√

x2 − 1)
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21. Find
d

dx
(ln(ln x)).

a)
1

ln x

b)
1

x ln x

c)
ln x

x

d)
x

ln x

22. Velocity of the car in m/sec at time t (in sec) is given by v(t) = 1 + t2. Find the distance
traveled by the car in the first three seconds.

a) 6

b) 9

c) 12

d) 15
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23. A bank pays 5% interest compounded continuously. In how many years will the money
double?

a) 15 ln 2

b) 20 ln 2

c) 25 ln 2

d) 30 ln 2

24. What is

∫ (
e−2x +

1

x2
+

3

x

)
dx?

a) −e−2x

2
− 1

x
+ 3 ln |x|+ c

b)
e−2x

2
+

1

x
+ 3 ln |x|+ c

c) −2e−2x − 3
1

x
− 3

x2
+ c

d) e−2x − 3

x3
− 3

x2
+ c
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25. A car’s velocity at time t is given by v(t) = 3t2. Find the average velocity of the car during
the time 1 ≤ t ≤ 3.

a) 10

b) 11

c) 12

d) 13

26. If f ′(x) =
2x

x2 + 1
and f(0) = 0, what is f?

a) ln(x2 + 1)

b) ln(x2)

c) ln(x2) + 1

d)
x2

x2 + 1
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27. Find

∫ 1

0

2xex2

dx.

a) e− 1

b) e

c) 2e− 1

d) e− 2

28. Find

∫
x
√

x2 + 4 dx.

a)
1

2
3
√

(x2 + 4)2 + C

b)
1

2
x
√

(x2 + 4)3 + C

c)
1

3

√
(x2 + 4)3 + C

d) 2 3
√

(x2 + 4)2 + C
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29. Find
d

dx
xx. Hint: use logarithmic differentiation.

a) xx

b) x · xx

c) xx ln x

d) xx(1 + ln x)

30. Find the area enclosed by y = 1− x2 and the x-axis.

a)
1

2

b) 1

c)
4

3

d)
5

3
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31. KEY: 1c

a) 2d

b) 3c

c) 4a

d) 5b

e) 6b

f) 7b

g) 8b

h) 9d

i) 10d

j) 11d

k) 12a

l) 13b

m) 14a

n) 17d

o) 18a

p) 19d

q) 20c

r) 21b

s) 22c

t) 23b

u) 24a

v) 25d

w) 26a

x) 28c

y) 29d

z) 30c


