
 

 

Each question has 5 points. 
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QUESTIONS (A) 

 

1) Evaluate the following limit, 

 𝐥𝐢𝐦
𝒙→𝟏

𝟑𝒙𝟐−𝟐𝒙−𝟏

𝒙𝟐−𝒙
=?  

 
A) 0          B) 1           C) 2             D) 3             E) 4 
 
 
 
 
 
 
 
 
 
 
 

 

2) If   𝒚 = 𝒙. 𝒂𝒓𝒄𝒄𝒐𝒔𝒙 − √𝟏 − 𝒙𝟐 ,       𝑦′ =? 

 

A)  𝑎𝑟𝑐𝑐𝑜𝑠𝑥    B) 𝑎𝑟𝑐𝑠𝑖𝑛𝑥    C) 𝑎𝑟𝑐𝑐𝑜𝑠𝑥 −
1

√1−𝑥2
        

    D) 𝑎𝑟𝑐𝑐𝑜𝑠𝑥 +
1

√1−𝑥2
    E) 𝑎𝑟𝑐𝑐𝑜𝑠𝑥 −

𝑥

√1−𝑥2
 

 

3) If 𝒚 = 𝐭𝐚𝐧𝐡 (𝒍𝒏𝒙),   𝒚′ =?  

 

A) 
𝑐𝑜𝑠ℎ2(𝑙𝑛𝑥)

𝑥
         B) 

𝑠𝑒𝑐ℎ2(𝑙𝑛𝑥)

𝑥
       C)  

𝑐𝑜𝑠ℎ(𝑙𝑛𝑥)

𝑥
                                   

D) 
𝑠𝑒𝑐ℎ(𝑙𝑛𝑥)

𝑥
      E)  

𝑐𝑜𝑡ℎ(𝑙𝑛𝑥)

𝑥
 

 

 

 

 

 

 

4) If 𝒇(𝒙) = 𝒙𝟓,  (𝒇−𝟏)′(𝟑𝟐) =  ? 

 

A)  
1

32
          B) 

1

5
           C)  

1

2
       D) 

1

80
           E) 

1

64
 

 

5) If  𝒚 = 𝒂𝟐𝒙, where 𝒂 is a constant   𝒚′ =?  

 

  A) 2𝑙𝑛𝑎. 𝑎2𝑥     B) 2𝑎2𝑥𝑙𝑛𝑎        C) 2𝑎2𝑥−1  

 

                D) 𝑙𝑛𝑎. 𝑙𝑛𝑎2𝑥      E) 𝑙𝑛𝑎2𝑥 
 

 

 

 

 

 

 

 

 

 

 

 

6) Let 𝑓 is a differentiable function. 

 

𝐥𝐢𝐦
𝒙→𝟑

𝒇(𝒙) − 𝒇(𝟑)

𝒙𝟐 − 𝟗
 

 

 equals to  

 

A) 
𝑓′(3)

3
    B) 

𝑓′(3)

4
   C) 

𝑓′(3)

6
    D) 

𝑓′(3)

8
   E) 

𝑓′(3)

9
 

 



 7)  

𝒄𝒐𝒕𝟐(𝒙).
𝒅

𝒅𝒙
(𝒕𝒂𝒏𝟑(𝒙)) 

is equivalent to 

 

A) 3𝑐𝑜𝑡(𝑥)    B) −1 + 𝑡𝑎𝑛2(𝑥)    C) 1 − 𝑡𝑎𝑛2(𝑥) 

         

              D) 3𝑠𝑒𝑐2(𝑥)       E) -3𝑠𝑒𝑐2(𝑥)   
 

 

 

 

 

 

 

 

 

 

 

 

8)     

𝒚 = √𝒖 

                                    𝒖 = 𝒕𝟐 + 𝟏 

                 𝒕 = 𝒙𝟑 + 𝟐𝒙 − 𝟑 

 

is given, find  
𝒅𝒚

𝒅𝒙
 𝑎𝑡 𝒙 = 𝟎. 

 

A) 
−11

√10
        B) 

−6

√10
       C) 0       D) 

3

√10
      E) 

7

√10
 

 

 

9) 𝒇: ℝ → ℝ 

𝒇(𝒙) =
𝒙𝟑

𝟑
− 𝒙𝟐 

 is given. What is the sum of 𝒂  values satisfying 

𝒇′(𝒂). 𝒇′′(𝒂) = 𝟎 ? 

 

A) 0         B) 1         C) 2           D) 3          E) 4 
 

 

 

 

 

 

 

 

 

 

 

 

10) 𝒇: ℝ+ → ℝ − {𝟎}, 𝒚 = 𝒇(𝒙)  

 

√𝒙 + √𝒚 = 𝒙𝟐 + 𝒚𝟐 

 

is given. Find the value of 𝒇′(𝟏). 

 

A) 1         B) 
𝟏

𝟐
        C) 0          D) −

𝟏

𝟐
         E) -1 

 11) Using differentials, estimate 

𝒔𝒊𝒏 (
𝝅

𝟑
+ 𝟎. 𝟎𝟐) − 𝒔𝒊𝒏 (

𝝅

𝟑
). 

 

A) 
√3

100
         B) 

√3

200
       C) 

1

100
       D) 

2

100
       E) 0 

 

 

 

 

 

 

 

 

12) Using a linear approximation, compute √𝟏𝟔. 𝟎𝟐
𝟒

.  

 

A) 2 +
1

3200
         B) 1 +

1

1600
              C) 

1

1600
   

 

                 D) 
1

3200
           E) 2 +

1

1600
 



13) Suppose that 𝒇(𝟎) = −𝟕 and 𝒇′(𝒙) ≤ 𝟏𝟐 for all 

values of  𝑥. How large 𝒇(𝟑) possibly be? 

 

A) 36        B) 29        C) 30         D) 0         E) -29 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

14) Evaluate the following limit  

 

𝐥𝐢𝐦
𝒙→𝟎+

(𝒔𝒊𝒏−𝟏(𝒙))𝒙 =? 

 

A) 1          B) -1          C) 0           D) 2          E) -2 

 

15) Evaluate the following limit  

 

𝐥𝐢𝐦
𝒙→∞

(
𝒙 − 𝟒

𝒙 + 𝟏
)

𝒙
𝟑

=? 

 

A) 𝒆−𝟏         B) 𝒆−
𝟓

𝟑         C) 𝒆
𝟓

𝟑           D) 𝒆
𝟑

𝟓        E) 0 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

16) Which point on the graph of 𝒚 = 𝟒 − 𝒙𝟐 is closest 

to the point 
 
0,2( ) in the first quadrant? 

 

A) 
 
0,4( )            B) 

 
3 2, 5 2( )          C) 

 
2, 2( )                

D) 
 

1 2, 7 2( )              E) 
 
2, 0( )   



17) Consider the function 𝒇(𝒙) =
𝒙𝟑

𝒙𝟐−𝟐𝒙
 . Which of the 

following statement(s) is (are) true? 
 

I. 𝑓(𝑥) has a vertical asymptote of  𝑥 = 2. 

II. 𝑓(𝑥) has a vertical asymptote of  𝑥 = 0. 

III. 𝑓(𝑥) has an oblique asymptote of 𝑦 = 𝑥 + 2. 
 

A) None             B) I only          C) I and II only           

                  

           D) I and III only         E) I, II and III 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

18) Select the FALSE statement associated with the 

function 𝒇(𝒙) =
𝒙𝟐

𝒙−𝟏
 . 

 

A)  f is increasing on (−∞, 0) ∪ (2, ∞). 
B)  f is decreasing on (0,1) ∪ (1,2). 
C)  f is concave up on (1, ∞). 
D)  f is concave down on (−∞, 1). 
E) The graph of the function has one point of infection 

and two relative extrema. 
 

19) Find the rectangular coordinates of the point P 

whose polar coordinates are (𝒓, 𝜽) = (−𝟔,
𝟓𝝅

𝟑
) . 

 

A) 
 
-3, 3( )       B) 

 
-3, 3 3( )      C)

 
-3, 2 3( )  

      D) 
 
-3,-3 3( )         E) 

 
-3,- 3( )  

 
 
 
 
 
 
 
 
 
 

20) Find the points on the cardioid   r =1- cosq  at 

which there is a horizontal tangent line. 
 

A) 

 

3

2
,
2p

3

æ

èç
ö

ø÷
and

3

2
,
4p

3

æ

èç
ö

ø÷
 

B) 

 

2,p( ) and
1

2
,
p

3

æ

èç
ö

ø÷
 

C) 

 

2,p( ) and
1

2
,
5p

3

æ

èç
ö

ø÷
 

D) 
 
2,p( ) and 0,0( )  

E) 

 

1,
p

2

æ

èç
ö

ø÷
and 0,0( )  

 

 


