
Derivatives - AP Calculus

Solve each of the following:

1. If , then =𝑦 =
3

(𝑥2 + 1)2 𝑑𝑦
𝑑𝑥

A) 4𝑥

(𝑥2+1)
1
3

B) 4𝑥

(𝑥2+1)
− 1

3

C) 4𝑥

3(𝑥2+1)
1
3

D) 2

3(𝑥2+1)
1
3
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2.
ℎ 0
lim
→

𝑡𝑎𝑛( π
3 +ℎ)−𝑡𝑎𝑛( π

3 )

ℎ  =

A) 1
B) 2

C) 3
2

D) 4

© pirant.org



3. The function f(x) is defined above. Find 𝑓'(𝑥)

A)  1
2 (𝑡𝑎𝑛−1((3𝑥2 − 𝑥)2))

−1
2 • 1

1+(3𝑥2−𝑥)4 • 2(3𝑥2 − 𝑥)(6𝑥 − 1)

B) (𝑡𝑎𝑛−1((3𝑥2 − 𝑥)2))
−1
2 • 1

1+((3𝑥2−𝑥)2)2 • 2(3𝑥2 − 𝑥)(6𝑥 − 1)

C) 1
2 (𝑡𝑎𝑛−1((3𝑥2 − 𝑥)2))

−1
2 • 1

1+(3𝑥2−𝑥)2 • 2(3𝑥2 − 𝑥)(6𝑥 − 1)

D) 1
2 (𝑡𝑎𝑛−1((3𝑥2 − 𝑥)2))

1
2 • 1

1+(3𝑥2−𝑥)4 • 2(3𝑥2 − 𝑥)(6𝑥 − 1)
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4. Let . The inverse function of is denoted by𝑓(𝑥) = (𝑥 − 1)4 𝑓 ℎ(𝑥)
. Find the value of ℎ'(1)

A) 1
4

B) 1
16

C) 4

D) 16
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5. If , find at .𝑥 = 𝑦2 − 𝑐𝑜𝑠(𝑥) 𝑑2𝑦

𝑑𝑥2 (0, − 1)

A) 3
4

B) −1
4

C) 1
4

D) 1
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6. If , find .𝑓(𝑥) = (𝑥2 + 1) (𝑥3 − 2𝑥) 𝑓'(𝑥)

A) 2𝑥 𝑥3 − 2𝑥 +  (𝑥2+1)(3𝑥2−2)

2 𝑥3−2𝑥

B) 2𝑥 𝑥3 − 2𝑥 +  (𝑥2+1)(3𝑥2−2)

𝑥3−2𝑥

C) 2𝑥 𝑥3 − 2𝑥 −  (𝑥2+1)(3𝑥2−2)

𝑥3−2𝑥

D) 𝑥3 − 2𝑥 +  (𝑥2+1)(3𝑥2−2)

𝑥3−2𝑥
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7. The slope of the tangent line to is equal to 1 at some value of𝑓(𝑥)
x. What is this value of x?

A) 0

B) 1
2

C) 1

D) -1
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8. Find the slope of the line normal to the graph of 𝑦 = 𝑥 + 𝑠𝑖𝑛(𝑥𝑦)
at the point (0,1).

A) 0.5

B) -0.5

C) 2

D) -2

E) 1
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9. The position of a particle moving along the x-axis at time t is

given by , . For which of the following𝑥(𝑡) = 𝑒𝑐𝑜𝑠(2𝑡) 0 ≤ 𝑡 ≤ π
values of t will the particle’s velocity be equal to 0?

(I) ;𝑡 = 0

(II) ;𝑡 = π
2

(III) ;𝑡 = π

A) I only

B) II only

C) I and III

D) I and II

E) I, II, and III
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10. (CALCULATOR) If then𝑓(𝑥) = 𝑥5 3 2𝑥 + 5, 𝑓'(2) ≈

A) 8.995

B) 171. 337

C) 125.874

D) 98. 903
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