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Multiple Choice 
 

1. The table below gives several measurements of the velocity of a particle moving along a straight line.  

What is the smallest possible number of times where 𝑣𝑣(𝑡𝑡) is exactly 5 meters/second (0 ≤ 𝑡𝑡 ≤ 14)? 

𝒕𝒕 (sec) 0 5 7 9 14 

𝒗𝒗(𝒕𝒕) (m/sec) 3.35 4.25 2.75 6.55 4.70 

 

(A)   4 

(B)   3 

(C)   2 

(D)   1 

(E)   0 

 

 

2. lim
𝑥𝑥→∞

�8𝑥𝑥2−5
2𝑥𝑥2+1

  

 

(A) 4 

(B) 2  

(C) √2 

(D) 1 

(E) The limit does not exist 

 

 

3. lim
𝑥𝑥→0

3𝑥𝑥4+5𝑥𝑥2

2𝑥𝑥5−4𝑥𝑥2
 

(A) 0 

(B) -5/4 

(C) 5/2 

(D) 1 

(E) DNE 

 

4. lim
𝑥𝑥→∞

3 sin �1
𝑥𝑥
� 

(A) 0 

(B) 3 

(C) 1/3 

(D) -3 

(E) DNE 

 

 

 

5. lim
ℎ→0

tan�2(𝑥𝑥+ℎ)�−tan(2𝑥𝑥)
ℎ

 is 

 

(A) 0 

(B) 2 cot(2𝑥𝑥) 

(C) 𝑠𝑠𝑠𝑠𝑠𝑠2(2𝑥𝑥) 

(D) 2𝑠𝑠𝑠𝑠𝑠𝑠2(2𝑥𝑥) 

(E) DNE 



6. 𝑓𝑓(𝑥𝑥) = �𝑥𝑥 + 2       𝑖𝑖𝑓𝑓 𝑥𝑥 ≤ 3
4𝑥𝑥 − 7    𝑖𝑖𝑓𝑓 𝑥𝑥 > 3                                                                                                                                      

Let 𝑓𝑓 be the function defined above.  Which of the following statements are true about 𝑓𝑓? 

I. lim
𝑥𝑥→3

𝑓𝑓(𝑥𝑥) exists 

II. 𝑓𝑓 is continuous at 𝑥𝑥 = 3 

III. 𝑓𝑓 is differentiable at 𝑥𝑥 = 3 

(A) None 

(B) I only 

(C) II only 

(D) I and II only 

(E) I, II and III 

 

7. The graph of a function 𝑓𝑓 is shown below.  At which value of 𝑥𝑥 is 𝑓𝑓 continuous but not differentiable? 

 

(A) a 

(B) b 

(C) c 

(D) d 

(E) e 

 

 

 

8. If 𝑦𝑦 = 𝑥𝑥2 sin(2𝑥𝑥), then 𝑑𝑑𝑑𝑑
𝑑𝑑𝑥𝑥

= 

(A) 2𝑥𝑥 cos(2𝑥𝑥) 

(B) 4𝑥𝑥 cos(2𝑥𝑥) 

(C) 2𝑥𝑥(sin(2𝑥𝑥) + cos(2𝑥𝑥)) 

(D) 2𝑥𝑥(sin(2𝑥𝑥) − 𝑥𝑥 cos(2𝑥𝑥)) 

(E) 2𝑥𝑥(sin(2𝑥𝑥) + 𝑥𝑥 cos(2𝑥𝑥)) 

 

 



9.  If 𝑓𝑓 is a function such that lim
𝑥𝑥→𝑎𝑎

𝑓𝑓(𝑥𝑥)−𝑓𝑓(𝑎𝑎)
𝑥𝑥−𝑎𝑎

= 0, which of the following must be true? 

(A) lim
𝑥𝑥→𝑎𝑎

𝑓𝑓(𝑥𝑥) does not exist 

(B) 𝑓𝑓(𝑎𝑎) does not exist 

(C) 𝑓𝑓′(𝑎𝑎) = 0 

(D) 𝑓𝑓(𝑎𝑎) = 0 

(E) 𝑓𝑓(𝑥𝑥) is continuous at 𝑥𝑥 = 0 

 

10. If 𝑦𝑦 = 2𝑥𝑥+3
3𝑥𝑥+2

, then 𝑑𝑑𝑑𝑑
𝑑𝑑𝑥𝑥

= 

(A) 12𝑥𝑥+13
(3𝑥𝑥+2)2 

(B) 12𝑥𝑥−13
(3𝑥𝑥+2)2 

(C) 5
(3𝑥𝑥+2)2 

(D) −5
(3𝑥𝑥+2)2 

(E)  2
3
 

 

 

 

11.  If 𝑦𝑦 = (𝑥𝑥3 + 1)2, then 𝑑𝑑𝑑𝑑
𝑑𝑑𝑥𝑥

= 
 

(A) (3𝑥𝑥2)2 

(B) 2(𝑥𝑥3 + 1) 

(C) 2(3𝑥𝑥2 + 1) 

(D) 3𝑥𝑥2(𝑥𝑥3 + 1) 

(E) 6𝑥𝑥2(𝑥𝑥3 + 1) 

 

 

 

12. If 𝑓𝑓(𝑥𝑥) = tan(2𝑥𝑥), then 𝑓𝑓′ �𝜋𝜋
6
� = 

 

(A) √3 

(B) 2√3 

(C) 4 

(D) 4√3 

(E) 8 

13. What is the instantaneous rate of change at 

𝑥𝑥 = 2 of the function 𝑓𝑓 given by                            

𝑓𝑓(𝑥𝑥) = 𝑥𝑥2−2
𝑥𝑥−1

? 

(A) -2 

(B) 1
6�  

(C) 1
2�  

(D) 2 

(E) 6 

 

 

 

 

 



14. Let 𝑓𝑓 be the function given by 𝑓𝑓(𝑥𝑥) = |𝑥𝑥|.  Which of the following statements about 𝑓𝑓 are true? 

I. 𝑓𝑓 is continuous at 𝑥𝑥 = 0 
II. 𝑓𝑓 is differentiable at 𝑥𝑥 = 0 
III. 𝑓𝑓 has an absolute minimum at 𝑥𝑥 = 0 

(A) I only 

(B) II only 

(C) III only 

(D) I and III only 

(E) II and III only 
 

15. Let 𝑓𝑓 be a differentiable function with 𝑓𝑓(2) = 3 and 𝑓𝑓′(2) = −5, and let 𝑔𝑔 be the function defined by 

𝑔𝑔(𝑥𝑥) = 𝑥𝑥𝑓𝑓(𝑥𝑥). Which of the following is an equation of the line tangent to the graph of 𝑔𝑔 at the point 

where 𝑥𝑥 = 2? 

(A) 𝑦𝑦 = 3𝑥𝑥 

(B) 𝑦𝑦 − 3 =  −5(𝑥𝑥 − 2) 

(C) 𝑦𝑦 − 6 =  −5(𝑥𝑥 − 2) 

(D) 𝑦𝑦 − 6 =  −7(𝑥𝑥 − 2)  

(E) 𝑦𝑦 − 6 =  −10(𝑥𝑥 − 2) 
 

16. The equation of the line tangent to the curve 𝑦𝑦 =  𝑘𝑘𝑥𝑥+8
𝑘𝑘+𝑥𝑥

 at 𝑥𝑥 = −2 is 𝑦𝑦 = 𝑥𝑥 + 4.                                                  

What is the value of 𝑘𝑘? 

(A) -3 

(B) -1 

(C) 1 

(D) 3 

(E)              4 

 

17. Let 𝑓𝑓(𝑥𝑥) be defined by 𝑓𝑓(𝑥𝑥) = �𝑥𝑥
3,    𝑖𝑖𝑓𝑓 𝑥𝑥 ≤ 0
𝑥𝑥2,   𝑖𝑖𝑓𝑓 𝑥𝑥 > 0

  Then 𝑓𝑓′′(0) = 

(A) 0 

(B) 1 

(C) 2 

(D) 6 

(E) DNE 



18.  If 𝑦𝑦 =  𝑠𝑠𝑐𝑐𝑠𝑠2(2𝑥𝑥), then 𝑑𝑑𝑑𝑑
𝑑𝑑𝑥𝑥

= 

(A) 2 cos(2𝑥𝑥) sin(2𝑥𝑥) 

(B) −4 sin(2𝑥𝑥) cos(2𝑥𝑥) 

(C) 2 cos(2𝑥𝑥) 

(D) −2 cos(2𝑥𝑥) 

(E) 4 cos(2𝑥𝑥) 

 

 

 

19. If 𝑦𝑦 = 2𝑥𝑥
5
2 tan 𝑥𝑥, then 𝑑𝑑𝑑𝑑

𝑑𝑑𝑥𝑥
= 

(A) 𝑥𝑥
3
2(5 tan 𝑥𝑥 + 2𝑥𝑥𝑠𝑠𝑠𝑠𝑠𝑠2𝑥𝑥) 

(B) 5𝑥𝑥
3
2 tan 𝑥𝑥 − 𝑥𝑥𝑠𝑠𝑠𝑠𝑠𝑠2𝑥𝑥 

(C) 5𝑥𝑥
5
2 tan 𝑥𝑥 + 2𝑥𝑥

3
2𝑠𝑠𝑠𝑠𝑠𝑠2𝑥𝑥 

(D) 𝑥𝑥
3
2(5 tan 𝑥𝑥 + 𝑥𝑥𝑠𝑠𝑠𝑠𝑠𝑠2𝑥𝑥) 

(E) 𝑥𝑥2 tan 𝑥𝑥 − 5𝑥𝑥𝑠𝑠𝑠𝑠𝑠𝑠2𝑥𝑥 

 

20. If 𝑓𝑓(𝑥𝑥) =  𝑥𝑥2𝑠𝑠𝑐𝑐𝑠𝑠2𝑥𝑥, then 𝑓𝑓′(𝜋𝜋) = 

 

(A) -1 

(B) 2π 

(C) 0 

(D) π 

(E)            -2π 

 

21. If 𝑓𝑓(𝑥𝑥) = √𝑥𝑥+1
𝑥𝑥3+2

, then 𝑓𝑓′(0) = 

 

(A) −14 

(B) 1
2 

(C) 3
8 

(D) 1
4 

(E)           DNE 

 

22. Suppose 𝑔𝑔(𝑥𝑥) = �𝑥𝑥
3 + 3𝑥𝑥2 + 2𝑥𝑥,   𝑖𝑖𝑓𝑓 𝑥𝑥 ≤ 0
−𝑥𝑥2,                       𝑖𝑖𝑓𝑓 𝑥𝑥 > 0

   Then: 

 

(A) 𝑔𝑔 is continuous and differentiable at 𝑥𝑥 = 0 

(B) 𝑔𝑔 is continuous at 𝑥𝑥 = 0, and 𝑔𝑔 is not differentiable at 𝑥𝑥 = 0 

(C) 𝑔𝑔 is not continuous at 𝑥𝑥 = 0, but 𝑔𝑔 is differentiable at 𝑥𝑥 = 0 

(D) 𝑔𝑔 is not continuous at 𝑥𝑥 = 0, and 𝑔𝑔 is not differentiable at 𝑥𝑥 = 0 

(E) Nothing can be said about the differentiability of 𝑔𝑔 at 𝑥𝑥 = 0 

 

 

 

 

 

 

 



23. Consider the function 𝑔𝑔(𝑥𝑥) whose graph is below: 

 
For what values of 𝑥𝑥 is the function clearly NOT-differentiable? 
(A)  𝑥𝑥 =  −2 only 

(B) 𝑥𝑥 =  −1, 1 only 

(C) 𝑥𝑥 =  2, 2.5 only 

(D) 𝑥𝑥 =  −1, 1, 2, 2.5  

(E) 𝑥𝑥 =  −3, 4  

 

24.  Assuming 𝑓𝑓(𝑥𝑥),𝑔𝑔(𝑥𝑥)𝑎𝑎𝑎𝑎𝑎𝑎 ℎ(𝑥𝑥) are continuous and twice differentiable, use the values in the table 

above to evaluate ℎ′(1) if ℎ(𝑥𝑥) = 𝑓𝑓3(𝑔𝑔(𝑥𝑥)). 

x 0 1 2 3 
f(x) 1 3 2 2 
g(x) 0 3 1 1 
f ’(x) 3 1 3 1 
g’(x) 4 5 0 4 

(A) 60 

(B) 45 

(C) 42 

(D) 30 

(E) 18 

25.  lim
𝑥𝑥→𝜋𝜋

4

sin𝑥𝑥−sin𝜋𝜋4
𝑥𝑥−𝜋𝜋4

= 

(A) 𝜋𝜋 

(B) √2 

(C) √3
2

 

(D) √2
2

 

(E) 1
2
 



Show all work.  

26. If 𝑦𝑦 = 2𝑠𝑠𝑖𝑖𝑎𝑎2(2𝑥𝑥), write the equation of the line tangent at 𝑥𝑥 =  𝜋𝜋
8
. 

 

 

 

 

 

 

 

27. Find the values of 𝑎𝑎 and 𝑏𝑏 to make 𝑓𝑓(𝑥𝑥) differentiable at 𝑥𝑥 = 1: 

𝑓𝑓(𝑥𝑥) = �
5 + 𝑥𝑥,           𝑖𝑖𝑓𝑓 𝑥𝑥 < 1
𝑎𝑎𝑥𝑥2 + 𝑏𝑏𝑥𝑥,    𝑖𝑖𝑓𝑓 𝑥𝑥 ≥ 1 

 

 

 

 

 

 

28.  Answer the following questions about the function 𝑓𝑓, whose graph is shown. 

 

a) Find lim
𝑥𝑥→0

𝑓𝑓(𝑥𝑥) 

b) Find lim
ℎ→0−

𝑓𝑓(0+ℎ)−𝑓𝑓(0)
ℎ

 

c) Find lim
𝑥𝑥→0

𝑓𝑓 ′(𝑥𝑥) 

 
 
 
 



29.  Evaluate the following limits: 

a) lim
𝑥𝑥→3

�𝑥𝑥
2+3𝑥𝑥−18
𝑥𝑥−3

� 

b) lim
𝑥𝑥→∞

2𝑥𝑥3−3𝑥𝑥2+2
8𝑥𝑥3+6

 

c) lim
𝑥𝑥→0+

|𝑥𝑥|
𝑥𝑥

 

d) lim
𝑥𝑥→0

tan𝑥𝑥
5𝑥𝑥

 

e) lim
𝑥𝑥→9

3−√𝑥𝑥
9−𝑥𝑥

 

f) lim
𝑥𝑥→0

1−cos𝑥𝑥
1+𝑥𝑥−𝑒𝑒𝑥𝑥

 



 

30. 

31. 

32. 


