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Each time we take the derivative, the chain rule introduces another factor of 2.

Also note that every “even” derivative of y = sin(2x) contains sin(2x) as a factor. So the 20th

derivative will contain sin(2x) as a factor, eliminating choice (C), (D), and (E). The 20th

derivative is “similar” to the 4th derivative.

The correct choice is (B).

13. Begin by finding where f ′(x) = 3:

f ′(x) = 7 − 2x

3 = 7 − 2x

−4 = −2x

2 = x

Find the point of tangency: f(2) = 7(2) − 22 = 10. The equation of the lint through (2, 10) with
a slope of 3 is

y − 10 = 3(x − 2)
y − 10 = 3x − 6

y = 3x + 4
The correct choice is (B).

14. Statement I must not be true. Let f(x) = x3 on [−1, 2]. f ′(0) = 0 but f(−1) �= f(2).

Statement II must not be true. Again, consider f(x) = x3 on [−1, 2]. f ′(0) = 0 but x = 0 is not

a relative extremum (maximum or minimum).

Statement III must not be true. Consider f(x) = x3 + 2x2 . Although f ′(0) = 0, f ′′(0) �= 0.

The correct choice is (A).

15. The (negative) velocity decreases quickly and then levels off, its graph is similar to (A). The

acceleration is the slope (derivative) of the velocity. So it should be negative, getting less

negative and leveling off near zero. Graph (D) is the graph which has these characteristics.

The correct choice is (D).

16. The best way to do this problem is to simplify f(x) = x 3
√

x = x(x
1
3 ) = x

4
3 .

Therefore, f ′(x) = 4
3
x

1
3 .

The correct choice is (C).
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17. Let u = x + 2 ⇒ du = dx

∫ 6

k

dx
x + 2 =

∫
du
u

= ln |u| = ln |x + 2|
∣∣∣∣
6

k

= ln 8 − ln |k + 2| = ln
∣∣∣∣ 8
k + 2

∣∣∣∣ .
Since 

∫ 6

k

dx
x + 2 = ln k (given), ln

( 8
k + 2

)
= ln k , or 8

k + 2 = k .

Solving for k, k2 + 2k = 8 ⇒ k = 2, −4. Since k > 0, the required value of k is 2.

The correct choice is (B).

18. Let u = ln x ⇒ du = dx
x∫

dx
x ln x

=
∫

du
u

= ln |u| = ln | ln x|
∣∣∣∣
e2

e

= ln(ln e2) − ln(ln e) = ln 2 − ln 1 = ln 2

Note: ln e2 = 2, ln e = 1, and ln 1 = 0

The correct choice is (A).

19. g(x) = f(3x), then using the Chain Rule to differentiate g′(x) = f ′(3x)(3).

Therefore, g′(0.1) = f ′(0.3)(3) = (1.096)(3) = 3.288

The correct choice is (E).

20. The derivative of 8x + k
x2 is 

8x2 − 2x(8x + k)
x4 or −8x − 2k

x3 .

Since 8x + k
x2 has a relative maximum at x = 4, −8x − 2k

x3 = 0 , or k = −4x.

At x = 4, k = −16.

The correct choice is (B).

21. This question is testing whether or not you can recognize the limit as the derivative of the

function f(x) = 2x5 − 5x3 .

By definition, f ′(x) = lim
h→0

f(x + h) − f(x)
h

= lim
h→0

[2(x + h)5 − 5(x + h)3] − [2x5 − 5x3]
h

= lim
h→0

2(x + h)5 − 5(x + h)3 − 2x5 + 5x3

h

Therefore the answer is f ′(x) = 10x4 − 15x2 .

The correct choice is (D).




