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1. Find
d2y

dx2
at (2, 2) if x+ y = xy.

(A) −1
2

(B) 0 (C) 1 (D) 2

2. If 4x2 − x < g(x) < 4x2 + 3x for all x > 5 then lim
x→∞

g(x)

x2
is equal to

(A) 0 (B) 3 (C) 4 (D) ∞

3. How many inflection points does f(x) =
1

20
x5 − 1

6
x4 + πx+ 2 have?

(A) 0 (B) 1 (C) 2 (D) 3

4. Water flows out of a tank at the rate of r(t) = 100−2t liters per minute, where 0 ≤ t ≤ 50. How much
water leaves the tank during the first 5 minutes?

(A) 25 liters

(B) 90 liters

(C) 475 liters

(D) 490 liters

5. Starting with x1 = 0, apply Newton’s Method twice to approximate a root of x7 = 1− x. What is the
value of x3?

(A) x3 = −11
8

(B) x3 = 0 (C) x3 = 7
8

(D) x3 = 1

6. A function f(x) satisfies the following conditions: f ′′(−3) > 0, f ′′(5) < 0, f ′(3) = 0. Which of the
following graphs could represent f(x)?

-6 -5 -4 -3 -2 -1 1 2 3 4 5 6

A

-6 -5 -4 -3 -2 -1 1 2 3 4 5 6

B

-6 -5 -4 -3 -2 -1 1 2 3 4 5 6

C

-6 -5 -4 -3 -2 -1 1 2 3 4 5 6

D

(A) A (B) B (C) C (D) D



7. If we apply the Mean Value Theorem to the function f(x) = x2 + x on the interval [1, 5], what does it
tell us?

(A) f ′(c) = 0 for some c ∈ (1, 5).

(B) f ′(c) = 7 for some c ∈ (1, 5).

(C) f(c) = 0 for some c ∈ (1, 5).

(D) f(c) = 7 for some c ∈ (1, 5).

8. For which of the following functions is L(x) = 3(x−1)+5 the standard linear approximation at x = 1?

(A) f(x) = x3 + 5

(B) f(x) = 3
2
(x− 1)2 + 5x

(C) f(x) = ln(x3) + 5

(D) None of these.

9. Two parallel sides of a rectangle are being lengthened at a rate of 2 in/sec, while the other two sides
are shortened in a way that the figure remains a rectangle with a constant area of 50 in2. What is the
rate of change of the perimeter when the length of an increasing side is 5 inches?

(A) −2 in/sec (B) −4 in/sec (C) 0 in/sec (D) 10 in/sec

10. Evaluate the limit. (Hint: Try to rewrite it as a derivative).

lim
h→0

(2 + h)8 − 28

h

(A) 28 (B) 29 (C) 210 (D) 211

11. The region under the graph of which function has the area given by the following limit?

lim
n→∞

n∑
i=1

4

n

√
3 +

4i

n

(A) f(x) = 4
x

√
3 + 4

x
, 0 ≤ x ≤ 1

(B) f(x) = 4x
√

3 + 4x, 0 ≤ x ≤ 1

(C) f(x) =
√
x, 3 ≤ x ≤ 4

(D) f(x) =
√
x, 3 ≤ x ≤ 7

12. The graph of the velocity function of a particle is shown below. When is the particle speeding up?

Velocity

a b c d e
t

v

(A) (0, b) and (d, e) only

(B) (0, a), (b, c) and (d, e) only

(C) (0, a) and (d, e) only

(D) (a, c) only



13. The graph of a function f(x) is shown below.

-2 -1 1 2
x

-1.0

-0.5

0.5

1.0

f(x)

Which of the following could be the graph of an antiderivative of f(x)?

-2 -1 1 2

0.2

0.4

0.6

0.8

1.0

A

-2 -1 1 2

-0.2

0.2

0.4

0.6

0.8

1.0

B

-2 -1 1 2

-1.0

-0.5

0.5

1.0

C

-2 -1 1 2

-1.0

-0.5

0.5

1.0

D

(A) A (B) B (C) C (D) D

14. The integral

∫ 5

2

x

4 + x2
dx is equal to which limit?

(A) lim
n→∞

n∑
i=1

3

n

(
2 + 3i

n

4 + (2 + 3i
n

)2

)

(B) lim
n→∞

n∑
i=1

3

n

( 3i
n

4 + (3i
n

)2

)
(C) lim

n→∞

n∑
i=1

5

n

(
2 + 5i

n

4 + (2 + 5i
n

)2

)

(D) lim
n→∞

n∑
i=1

3i

n

(
2 + 3i

n

4 + (2 + 3i
n

)2

)


