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1. What is the limit of √
2x + 22 − 4

x + 3

when x approaches −3 ?

(a) The limit does not exist since f(−3) is undefined.

(b) The limit is ∞.

(c) The limit is 1/2.

(d) The limit is 1/4.

(e) The limit is 1/8.

2. Evaluate
lim
x→0

(1 − 4 sinx − 3x2)2/x .

Hint: First take the natural logarithm of the function.

(a) e−8 (b) 1/e6 (c) e−3 (d) e2 (e) e8

3. What is the domain of the function f(x) = ln (2 + lnx) ?

(a) x > 2e (b) x < e−2 (c) x > e−2 (d) x > 2 (e) x > e2
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4. Evaluate
lim

x→∞

arctan(ln x − x) .

(a) 0 (b) −π/2 (c) π/2 (d) ∞ (e) −∞

5. Let f(x) = arctan(2 lnx) . Then f ′(e) =

(a)
2

5
(b)

2e

5
(c)

2

5e
(d)

−2

5
(e)

1

5e

6. Express

lim
n→∞

3

n

n
∑

i=1

(

2 +
5i

n

)6

as a definite integral.

(a)
3

5

∫ 7

2

(2 + t)6 dt (b)

∫ 7

2

t6 dt (c) 5

∫ 7

2

t6 dt

(d)
3

5

∫ 5

0

(2 + t)6 dt (e) 3

∫ 7

2

t6 dt
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7. Let

f(x) =

∫ x

2

t2 − ln t

3 + ln t
dt .

Then f ′(e) =

(a)
e2 − 1

3
(b)

e2 − 1

4
(c)

e2

4
(d)

e2

3
(e)

e2

3 + e

8. An antiderivative of

f(x) =
1

x(ln x)(ln(lnx))

on (e,∞) is:

(a) ln(ln(lnx)) (b) − ln(ln(lnx)) (c) ln(lnx) (d) − ln(lnx) (e) (ln(ln x))2

9. Let f(x) = |2x − 9| . Which one is true about the absolute minimum value of
f(x) on the interval [−4, 4] ?

(a) it is attained at −4.

(b) it is attained at 4.

(c) it is attained at a point c where f ′(c) does not exist.

(d) it is attained at a point c where f ′(c) = 0.

(e) it is not attained on [−4, 4].
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10. There are two tangent lines to the parabola y = 2x2 going through the point
(0,−98). The x coordinate of the touching point of one of these lines is

(a) 3 (b) 4 (c) 5 (d) 6 (e) 7

11. Suppose that f is a differentiable function on an open interval containing 2
such that x(f(x))3 + f(x) = 57 and f(2) = 3. Find the value of f ′(2).

(a)
−1

2
(b)

−27

61
(c)

−15

55
(d)

10

39
(e)

−27

55

12. Let

r(t) :=
t2 + 2t − 15

t − 3
i +

t2 + 2t − 15

t + 5
j

be a vector-valued function. What is

lim
t→3

r(t) ?

(a) 8i (b) 8j (c) 8 (d) −8j (e) (t + 5) i + (t − 3) j
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13. Which line below is a horizontal asymptote for

f(x) :=

√
256x2 + 5x + 3

4x − 3
?

(a) y = 2 (b) y = 4 (c) y = 8 (d) y = −6 (e) y = −16

14. Let

f(x) =

{

5x2 + 3x ,

x2 + 5x + 4c ,

x < 2

x ≥ 2 .

Suppose f is continuous on the real line. Which one of the following is true?

(a) c = 3 (b) c = 4 (c) c = 2 (d) c can be arbitrary

(e) there is no such c

15. Let

f(x) =

{

5(x3 − x) ,

c(x − 3) + 120,

x < 3

x ≥ 3 .

Suppose f is differentiable on the real line. Which one of the following is true?

(a) c = 140 (b) c = 130 (c) c = 120 (d) c can be arbitrary

(e) there is no such c
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16. Let f(x) = 5e3x + 3 arcsinx. The inverse function of f is denoted by g = f−1.
Then the value of g′(5) is

(a) 1/18 (b) 1/15 (c) undefined (d) 1/3 (e) 1/5

17. Consider the curve C with parametric equations

{

x = t2 − 2t

y = t3 + t − 9 .

Then the slope of the tangent line to C at the point P (3, 21) is

(a) 7 (b) 14 (c) 1/7 (d) 1/14 (e) 28

18. Find the linear approximation of f(x) = x2/3 − 3 near 27.

(a) 6 − (2/3)(x − 27) (b) 6 − (2/9)(x − 9) (c) 6 + (2/9)(x − 9)

(d) 6 + (2/9)(x − 27) (e) 9 + (2/9)(x − 27)
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19. Suppose f ′(5) = 6. What is

lim
h→0

f(5 − 3h) − f(5)

h
?

(a) −18 (b) 6 (c) −6 (d) −2 (e) 2

20. What is the exact value of

lim
x→∞

(

√

9x2 + 8x − 3x
)

?

(a) 1/3 (b) −1/3 (c) 2/3 (d) 4/3 (e) the limit does not exist

21. What is the exact value of
∫

99

66

1

x
dx ?

(a) ln 1.5 (b) ln 33 (c) 99−2−66−2 (d) 66−2−99−2 (e) ln 99/ ln 66
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22. Suppose g is the antiderivative of a continuous function f on the real number
line. Suppose g(2) = 3 and g(5) = −9. What is the exact value of

∫ 5

2

(3f(x) + 2x) dx ?

(a) −36 (b) −12 (c) −33 (d) −17 (e) −15

23. Suppose f ′′(x) = (x − 2)4(cos x)(3 − sin x). Then f has points of inflection in
[−4, 4] at x =

(a) 2 and π/2 only (b) −π/2 and π/2 only (c) −π/2, π/2, and 2 only

(d) 2 and 3 only (e) π/2 only

24. Let

f(x) =
2x + 3

6x2 + 5x − 6
.

Which of the following statements is true?

(a) f has no vertical asymptotes.

(b) f has vertical asymptotes at x = −3/2 and x = 2/3.

(c) f has vertical asymptote at x = −3/2 only.

(d) f has vertical asymptote at x = 2/3 only.

(e) y = 1 is a horizontal asymptote of f .
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25. Let f(x) = | sin(5x)| . Then the number of solutions to f(x) = 1/3 on [−π, π]
is exactly

(a) 4 (b) 8 (c) 12 (d) 10 (e) 20


