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1. If  ( )         , then which one of the following is NOT true? 

(A)  ( )  
 

 
 for some   ,    - 

(B)  ( )  
 

 
 for some   ,   - 

(C)  ( )    for some   ,    - 

(D)  ( )    for some   ,   -  

Solution:  

Define  ( )   ( )  
 

 
. Then  (  )   (  )  

 

 
 

 

 
 and  ( )   ( )  

 

 
 

 

 
. As both 

values are positive, we can’t use an intermediate value theorem to conclude that  ( )    for 

some   ,    -. That is,  ( )   ( )  
 

 
   or  ( )  

 

 
 is not true for some   ,    -. 

Answer:  A 

2. If  ( )     (     ) , then what is the value of   ( )? 

(A) 1 

(B)       

(C) 
   

 
 

(D)     

Solution:  

Using chain rule,   ( )  .
 

     / (        )(     ) 

      ( )  .
 

     / (        )(     ) 

      ( )      

Answer: D 
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3. If  ( )       and    (   )  
 

 
    , for some     , then what must be the values 

of   and  ? 

(A)   
 

 
            

(B)               

(C)               

(D)               

Solution:   

To determine the inverse function, set       . 

      
 

 
  

 

 
 

       ( )  
 

 
  

 

 
 

     (   )  
 

 
(   )  

 

 
 

    
 

 
(   )  

 

 
 

 

 
    

    
 

 
 

 

 
    and 

   

 
  , then        and        

Answer: B 

4. If  .
   
    

/
  

 .
  
    

/ , then what is the value of  ? 

(A) 2 (B) -2 (C) 
 

 
 (D)  

 

 
 

Solution:  

If     .
  
  

/, then     (

 

    

  

    
  

    

 

    

). 

The inverse of the matrix .
   
    

/ is then .
   
    

/
  

 (

 

 
 

  

 
  

) 

Since  .
   
    

/
  

 .
  
    

/,  (

 

 
 

   

 
  

)  .
  
    

/. 

From equality of two matrices, we have 
 

 
     and    

   

 
   . Then    .  

Answer: A 
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5. What is the area of the region bounded by the lines          and     and the 

curve      ? 

(A) 
  

 
 

 

 
 

(B) 
  

 
 

 

 
 

(C) 
  

 
 

 

 
 

(D)  
  

 
 

 

 
 

Solution:  

Since       is greater than     on the interval,    -, the area of the bounded region is 

given by   ∫ (     )  
 

 
 .

   

 
  /  .

  

 
  /  .

 

 
  /  

  

 
 

 

 
 

Answer: B 

6. What is the solution of  ∫   .    
 

  /    ? 

(A)    (     )        

(B)   (      )         

(C)   (      )         

(D)   (      )         

Solution:  Applying sum rule for integration and integration by parts, we have 

  ∫  .    
 

  /    ∫          ∫
 

 
    .

     

 
 ∫

 

 
  /         

       (      )         

Answer: B 

7. A man wants to fence two identical rectangular enclosures in a field alongside a straight river 

as shown in the figure. 

 

 

 

 

What is the maximum area of each enclosure that he can make with 192meter fencing 

material if the side along the river does not need a fence? 

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

 

 𝑥       

𝑦 

𝑥 
𝑥 
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 Solution:  

The area of one of the enclosure is given by   
 

 
   and the fence is                

         .  i.e.           Substituting this in the area function, we  have, 

   
 (      )

 
 

       

 
         otherwise    . 

  Differentiating both sides, we get   ( )  
      

 
, to obtain maximum, 

                               ( )     
      

 
          s a critical number. 

  The maximum value of   occur either at this critical number or at the end of  

   the interval ,    -.Since  ( )     (  )            (  )  0 

    the maximum value is     . Then the maximum area of each enclosure is          

Answer:   C 

8. If f is the greatest integer function and g is the absolute value function, then what is the value 

of (   ) .
 

 
/  (   )( 

 

 
)? 

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

Solution:  

By definition of composition of functions: 

            (   ) .
 

 
/  (   ) . 

 

 
/    ( (.

 

 
/)   ( . 

 

 
/). 

By definition of absolute value  .
 

 
/  ⟨

 

 
⟨  

 

 
  and by definition of greatest integer function  

 . 
 

 
/   ⟦ 

 

 
⟧     . 

Hence  ( (.
 

 
/)   ( . 

 

 
/)   .

 

 
/   (  )    |  |              

 Since   .
 

 
/  ⟦

 

 
⟧   .  

Answer:   D 

9. Which one of the following is true about the graph of the function ( )  
       

    
     

(A) A horizontal asymptote of the graph is    . 

(B) The vertical asymptote of the graph are      and    . 

(C) The graph has a hole at    . 

(D) The graph has a y-intercept at (   
 

 
). 
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Solution:  

   ( )  
       

    
   

        

    
 

(   )(    )

(   )(   )
.   

Since,    
   

(   )(    )

(   )(   )
   . The graph has a horizontal asymptote at      Hence A is true. B is 

false because the graph has a vertical asymptote only at     . C is false because the graph has 

a hole at     . And D is false the graph has y-intercept at   , i.e. ( )  
  

  
 

 

 
 or at(  

 

 
). 

Answer:   A 

10. The earth’s orbit has a semi-major axis           (          ) and an eccentricity of 

         what is the approximate value of the semi-minor axis? 

(A) 149.58Gm               

(B) 145.32Gm              

(C) 149.06Gm                  

(D)  152.14Gm 

Solution:  

The eccentricity of the ellipse 
  

   
  

     (   )     
 

 
 

√     

 
 where   is the semi-major 

axis and   is the semi-minor axis to be determined.  

We know that         
√(     )    

     
     √(     )                 (     )  

                           b=149.58.  

Answer:   A 

11. A water tank is rectangular parallelepiped with base length 3m, width 2m, and height 2.5m. 

If water is flowing in to the tank at the rate of       /sec, then how fast does the level of the 

water rise up in the tank? 

(A) 0.04m/sec              

(B) 0.03m/sec            

(C)  0.02m/sec    

(D) 0.06m/sec 
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Solution:  

 

 

 

Let     and   be the length, width and height of the rectangular parallelepiped respectively. The 

volume (V) of the parallelepiped is given by      . If water is flowing in to the tank as time 

goes the level of the water rise up, that is the value of z varies while the values of   and   remain 

constant, and this relation is given as 
  

  
   

  

  
 where t is measured in sec. hence we have 

       (  )(  )
  

  
  

  

  
 

      

   
      . 

Answer:   C 

12. What is the sum of the infinite series ∑  (
     

   
 
   )? 

(A) 15                (B)  
  

 
                    (C)  

  

 
                  (D)  5 

Solution: 

∑  .
     

   / 
     ∑ .

  

    
  

   /
 
     ∑ (.

 

  
/
 

 .
 

  
/
 

) 
     ∑ (.

 

 
/
 

 .
 

 
/
 

) 
    

 [∑ .
 

 
/
 

 ∑ .
 

 
/
 

 
   

 
   ]. 

But ∑ .
 

 
/
 

 
    is a geometric series with common ratio r=

 

 
 and first term     , 

since   
 

 
   the geometric progression converges to  

  

   
 

 

  
 

 

 
 

 
 , and also∑ .

 

 
/
 

 
    is 

a geometric series with common ratio   
 

 
   which converges to   

 

  
 

 

  .  

Hence ∑  .
     

   
/ 

     [∑ .
 

 
/
 

 ∑ .
 

 
/
 

 
   

 
   ]   .

 

 
  /  

  

 
.  

Answer:   C 

 

 

 

 

 

 

𝑥 

𝑧 
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13. The marks of 50 students is given below: 

Marks                              

No. of 

students 

             

 

If the median of the data is 26, what are the values of          ? 

(A)             

(B)                    

(C)                     

(D)                    

Solution:  

The formula to find the median in a group data which is located in the median class is    

(
 

 
   

  
)  , where       (lower boundary of the median class). 

     (sum of frequencies). 

   =13 ( cumulative frequency before the median class). 

 : the side of the median class (class width). 

   ( frequency of the median class) is to be determined. 

Hence we have       (
  

 
   

   
)         

   

   
 

   

   
          

and            .  

Answer:   A 

14. There are three children in a room with ages four, five, and six. If a five year-old child enters 

the room, and then which of the following statement is correct? 

(A) Mean age will stay the same but the standard deviation will increase. 

(B)  Mean age will stay the same but the standard deviation will decrease. 

(C) Mean age and standard deviation will increase. 

(D) Mean age and standard deviation will stay the same. 
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Solution:  

The mean age of the three children is   
     

 
    If a five year age inters the room the mean 

age is    
       

 
  .  That is, the mean age will stay the same. The standard deviation 

 √
(   )  (   )  (   ) 

 
       . If a five year child inters the room the standard deviation is 

   √
(   )  (   )  (   )  (   ) 

 
    . hence the standard deviation will decrease.  

Answer:   B 

15. For real numbers x and y which of the following is NOT true? 

(A) (  )(  )(        )         

(B)  (  )(   )(      )   

(C) (  )(  )(      )              

(D) (  )(  ) (       ) 

Solution:  

A) since               for all real numbers x and y, it follows that          is true 

for all real numbers x and y. Thus the quantified statement (  )(  )(        ) is true. 

B) (  )(   )(      ) is false since no fixed value of x will make this true for all y in the 

set of real numbers. E.g. If    , then          is false for some y, say      

C) (  )(  )(       ) means that for every integer x, there is an integer y such that 

      . Let     then        is true statement. 

D) (  )(  ) (       ) means that there is an integer x and there is an integer y such that 

      . This statement is true, if x=2 and y=7,then      . 

Answer:   B 

16. The second and fifth terms of a geometric progression are  
 

 
 and 

 

  
, respectively, what is the 

sum of the first eight terms of the sequence? 

(A) 
   

  
  

(B) 
   

   
                                  

(C) 
  

   
               

(D)  
   

   
 

 

 

 

 

 

                               Department of Mathematics, KMU  2013E.C.

 

Contact us @ 0925288245 for comments or questions Page 8 
 



Solution:  

The n
th

 term of a geometric sequence is given by          , given that     
 

 
 

           
 

  
     .  

Then the ratio,  
  

  
 

    

   
 

 

  

 
 

 

           
 

 
        

 

 
 and     . 

The sum of n terms of a geometric progression is given by    
  (    )

   
    . 

Therefore   ( )
(  . 

 

 
/
 
)

  . 
 

 
/

  
  

 

   
 

 

 
   

   
 

 

 
  

   
.  

Answer:   C 

17. Which one of the following is equals to ( )  √(   ) , for every   ? 

(A)   ( )  |   |                                                      

(B)   ( )       

(C)   ( )                                                                

(D)   ( )  | |    

Solution:  

If    , then √   | |. 

Therefore,   √(   )  |   |  

Answer:   A 

18. Which one of the following is a valid argument? 

(A) If I don’t change my oil regularly, my engine will die. My engine died, thus I didn’t 

change my oil regularly  

(B) If you do every problem in the book, then you will learn the subject. You learned the 

subject. Thus you did every problem in the book. 

(C) If I am literate, then I can read and write. I can read but I can’t write. thus I am not 

literate 

(D) If it rains or snows, then my roof leak. My roof is leaking. Thus it is raining and snowing 

Solution: 

i. The arguments which are given in A in terms of symbol are given as shown below. 

p: I don’t change my oil regularly 

q: my engine will die 

Then the argument is         
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Then the truth value of the compound statement  (   )      is obtained in the table 

below  

p q     (   )    (   )      

T T T T T 

T F F F T 

F T T T F 

F F T F T 

Hence (   )      is not tautology means the given argument is invalid  

ii. The arguments which are given in B in terms of symbol are given as shown below. 

p: you do every problem in the book 

q: you will learn the subject 

Then the argument is         

Then the truth value of the compound statement  (   )      is obtained in the table 

below  

p q     (   )    (   )      

T T T T T 

T F F F T 

F T T T F 

F F T F T 

Hence the compound statement  (   )      is not tautology  

Therefore (   )      is invalid 

iii. The arguments which are given in C in terms of symbol are given as shown below. 

p: I am literate 

q: I can read  

r: I can write 

Then the argument is   (   )          

Then the truth value of the compound statement   (   )          is obtained in 

the table below  
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p q r                    (   ) (  (   ))  (    ) (  (   ))  (    )      

T T T F F T F T F T 

T T F F T F T F F T 

T F T F F F F F F T 

T F F F T F F F F T 

F T T T F T F T F T 

F T F T T F T T T T 

F F T T F F F T F T 

F F F T T F F T F T 

 

Hence the compound statement    (   )         is tautology  

Therefore   (   )          is valid 

iv. The arguments which are given in D in terms of symbol are given as shown below. 

P: It rains 

q: it snows 

r: my roof leak 

Then the argument is (   )          

Then the truth value of the compound statement  (   )          is obtained in the 

table below  

p q r         (   )    ((   )   )        )   )         

T T T T T T T T 

T T F T T F F T 

T F T T F T T F 

T F F T F F F T 

F T T T F T T F 

F T F T F F F T 

F F T F F T T F 

F F F F F T F T 

Hence it is not tautology. 

Therefore the argument is invalid 

Answer:   C 
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19. Suppose 2500 items are produced by a machine and 2% of the product are randomly selected 

and tested. If 5 of the tested items have a defect, then what is the probability that an item 

produced by the machine has no defect? 

(A) 0.80 (B) 0.90 (C) 0.85 (D) 0.95 

Solution:  

Suppose that A is the machine and out of the produce 2% are randomly selected and tested .from 

the randomly selected 5 is tested item have a defective means that 

 ( )       
  

   
      

Then  ( )   ( )    

 ( )     ( )  

 ( )             

Answer:   B 

20. If the region enclosed by the graphs  ( )     and  ( )     from     to     rotates 

about the x axis. What is the volume of the solid of revolution ? 

(A)  
  

  
 cubic units 

(B)  
  

  
 cubic units 

(C)  
  

 
 cubic units 

(D)  
  

  
 cubic units 

Solution: 

According to the given function   ( )     is greater than from  ( )     on the given interval 

,   - and by using washer method we have  

 ( )   ∫ (( ( ))  ( ( )) )  
 

 
  

 ( )   ∫ ((  )  (  ) )  
 

 
  

 ( )   ∫ (     )  
 

 
  

 ( )   (
  

 
 

  

 
)  

 ( )   (
 

 
 

 

 
)  

 ( )  
  

  
 Cubic units  

Answer:   A 
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21. What is the limit of the sequence  ,
 

     
 ,

 

      ,
 

      ,…..?  

(A)  0 

(B)  
 

 
 

(C) 1 

(D)  
 

 
 

Solution: 

According to the given term of the sequence we can represent the general term in terms of n as 

    
 

   (   ) 
  , with              , then after the limit of the sequence is  

               
 

   (   ) 
  

               
 

   (       )
  

               
 

          
  

               
 

    
  

               

 

 
    

 

  

               
 

  
 

 

 
 

   
 

 

 
  

Answer:   B 

22. At what value of x does the function  ( )  
   

 
    attains its maximum value? 

(A) -1 (B) 0 (C) 
 

 
 (D) 1 

Solution: 

First let as determine the critical point of the given function which makes the first derivative of 

the function is zero  

 ( )  
   

 
     

  ( )             

           

   (   )    , which implies     with multiplicity 2 and      are the critical point of the 

given function. 

Then using second derivative test to obtain the maximum value of the given function. 

  ( )           

   ( )          , then for    ,    ( )             

Therefore the given function has maximum value at     

Answer:   D 
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23. Fatuma can solve 90% of the problems given in a book and Mesfin can solve 70%.What is 

the probability that at least one of them will solve the problem, selected at random from the 

book? 

(A) 0.77 (B) 0.97 (C) 0.87 (D) 0.67 

Solution: 

According to the given from the problem we have given that 

Probability that A will solve a problem is 0.9 

Probability that B will solve a problem is 0.7 

Probability that both A and B  will be               

 (     )  solved from the problem is equal to  ( )   ( )   (   ) which implies that 

 (    )    ( )   ( )   (   ) 

 (    )                    

Answer:   B 

24. What is the polar form of 
   

    
 ? 

(A) √ .   
 

 
     

 

 
/ 

(B)  .   
 

 
     

 

 
/ 

(C)  .   
 

 
     

 

 
/ 

(D) √ .   
 

 
     

 

 
/ 

Solution: 

We have given the complex number   
   

    
 and let as multiply by the conjugate of the 

denominator as:  
   

    
 .

   

    
/ .

    

    
/  

           

    
 

      

  
      

      , and also from this we have  

  √    √  , 

The argument         

 
 

 

 
, then the polar form is  

   (          )  √ .   
 

 
     

 

 
/  

Answer:   D 

25. If      is false and     is True, then which of the following is True? 

(A)   (    ) 

(B)    (   ) 

(C)    (   ) 

(D)   (    ) 
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Solution: 

According the given compound statement we have 

i     is True implies that  both p and q have  either both are True or Both are False 

ii      , is false implies that r is False and    is True in all case. 

iii From case (i) and (ii) we have the truth value of P is False implies that q is also False and 

r is False.  

Hence the truth value of the compound statement is  

  (    )    (    )     

    (   )     (   )    

   (   )     (   )    

  (    )    (    )    

Answer:   C 

26. Which one of the following is the set of critical numbers of  ( )  
 

 
          ? 

(A) *    + 

(B) *    + 

(C) *      + 

(D) *      + 

Solution: 

 Critical number is belongs in the domain of the given function which makes the first derivative 

of the function is zero or undefined which are obtained as follow 

 ( )  
 

 
            

  ( )          
 

  
    

 
 
 

    , which gives the critical point is      and the value of x 

which makes        implies that     ,or     

Hence the set of critical number is *      + 

   Answer:   C 

27. The center of a circle on the line      and the line     is tangent to the circle at 

(    ).How long is the radius of the circle? 

(A) 5 (B) 4 (C) 2 (D) 3 
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Solution: 

Let the coordinate of the center of the circle lying on the line      be (    ) and its radius is r, 

then the equation of the circle will be  

(   )  (    )                                                                                                     (1) 

The point of tangency (    ) is lie on the circle.so  

(   )  (    )      

                       

                                                                                                                           (2)     

Now we have given the equation of the tangent line     which is vertical line and the equation of 

the normal line to the given circle which pass through the point of tangency is horizontal line with 

its slope is 0 implies that 

   

   
    , which gives                                                                                                        (3) 

By substituting equation (3) in equation (1) we have  

                                    

      ,       

But r is the norm between the center of the circle and the point of tangency which is positive  

Answer:   B 

28. If there are two children in a family, what is the probability that there is at least one girl in the 

family? 

(A)  
 

 
                        

(B)  
 

 
                              

(C)  
 

 
                               

(D)  
 

 
 

Solution: 

Let G girl and B Boy, then the sample space   *           +.  

Thus, the probability of at least one girl     (  )    
 

 
 

 

 
. 

Answer:   D 

29. Everyday a person saves 5cents more than the amount he saved on the previous day. His target 

is to save the total amount of 3225 cents by the end of 30 days. How much must be the starting 

saving to meet the target? 

(A) 50 cents  (B) 25 cents  (C) 35 cents  (D) 60 cents  
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Solution: 

Let    be the starting save,    the second save,    the third save… and     the last save. And 

        cents total save. 

                          etc, thus, it forms an arithmetic progression with common 

difference    cents. 

   
 

 
(    (   ) ) 

     
  

 
(    (    ) )  

    

  
          

                      

                              cents 

Answer:   C 

30. What is the value of ∫
   

    
 

 
? 

(A) 
–   

 
 

 

 
    

(B)  
   

 
 

 

 
   

(C)  
–   

 
 

 

 
    

(D)  
   

 
 

 

 
    

Solution፡ 

 ∫
   

    
 

 
, using integration by part, let          

 

 
  ,   

 

       
  

 
 

   ∫
   

      
 

 
    ∫ . 

 

 
/

 

 

 

 
    

 

 
    ∫

 

      
 

 
    

 

 

 

 
 on [1,2] 

      .
 

 
    

 

 
   /  .

 

 
  /   

 

 
    

 

 
  

   

 
 

 

 
 

Answer:   A 

31. If the circle passing through the point(    ) touches the y-axis at (   )  then what is the 

equation of the circle? 

(A)                     

(B)                  

(C)                  

(D)                  

 

 

                               Department of Mathematics, KMU  2013E.C.

 

Contact us @ 0925288245 for comments or questions  Page 17 
 



Solution: 

Let (   ) is center of the circle and radius  , and the equation of the circle is: 

          (   )  (   )     (    )  (   )     (   )  (   )  

                                   

As the circle touches the y-axis at(2,0), its radius is perpendicular to the y-axis 

Thus, the value of     since the radius is horizontal. 

                ( )         

   
 

 
 and its radius is r from the point. 

 

 
  /to (   ) which is   

 

 
. 

The equation of the circle is .  
 

 
/
 

 (   )  .
 

 
/
 

       
  

 
         

  

 
 

Therefore the equation of the circle is: -                 

Answer:   C 

32. Let   be a complex number and       . If 
    

   
 | |  

 

 
 ̅, then what is the value of  ? 

(A)         

(B)          

(C)          

(D)         

Solution: 

  ̅      ̅̅ ̅̅ ̅̅ ̅̅       and | |  √        

  
    

   
 | |  

 

 
 ̅  

    

   
    

 

 
(    ) 

       
    

   
              (       )(   )     

                                           

      (    )       (Which is quadratic equation in z) 

Using the quadratic formula:-   
 (    ) √(    )   ( )(    )

 ( )
 

(     ) √            

 
   

              
(     ) √ 

 
 

(     )  

 
            

Answer:   B 
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33. What is the value of the left- hand side limit,        
    

  √        ? 

(A) Does not exist    

(B) 3    

(C) 2    

(D) -3 

Solution: 

        
    

  √               
    

 
   
    

| |

 
√     

           
    

 
   
    

(  )√      (  )√     

Answer:   D 

 

 

34. If |
    
   
   

|  |
    
   
     

|, then what is the value of  ? 

(A)  
 

 
   

(B)  
 

 
     

(C)  
 

 
     

(D)   
 

 
 

Solution: 

Evaluating the determinant of the two matrices,  

       ⟨
  
  

⟨   ⟨
  
  

⟨   ⟨
  
  

⟨    ⟨
  
    

⟨   ⟨
  
   

⟨   ⟨
  
   

⟨  

   (    )  (    )   (    )    (    )   (    )   (    ) 

                                 

                    
 

 
 

Answer:   C 

35. Consider the following system of equations:{

        
        
         

  

How much must be the value of   so that the system has a solution? 

(A) 7  (B) 1 (C) -1 (D) 0
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Solution: 

Let   [
    
    
    

]be the coefficient matrix, and | |  |
    
    
    

| 

 | |   ⟨
  
   

⟨   ⟨
   
  

⟨   ⟨
   
   

⟨  (   )   (    )  (   )    

 | |   , thus to have a solution, replacing the constant matrix in one of the column, must have 

determinant zero. 

 |
    
    
    

|     ⟨
  
   

⟨   ⟨
   
  

⟨   ⟨
   
   

⟨    

  (    )   (    )   (   )    

                      

Answer:   C 

36. What is the simplified form of 
      

        ? 

(A) 
    

        

(B) 
     

   
    

(C)  
     

  
    

(D)  
    

      

Solution: 

 
      

        
(  )  

 

   
 

  

 
(  )  

     

    

 
(  )  

     ( 
   )  

    

       

Answer:   D 

37. If  ( )      
 

 
   has local minimum at (2,-3), what are the values of a and b? 

(A)   
 

 
      

(B)   
 

 
            

(C)     
 

 
       

(D)   
 

 
       

Solution: 

  ( )      
 

 
    ( )     

 

 
                and 

  ( )       
 

  
   ( )      

 

 
         , thus, 

                          
 

 
  and     . 

 

 
/      

Answer:   C 
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38. What is the value of ∫
           

            

(A) 
 

 
  (        )      

(B)  
 

 
  (      )        

(C)   
 

 
  ((   )       )       

(D)    
 

 
  (          )                                              

Solution:  

Let             
  

  
              

         

 
    

    
 

           .Thus,∫
           

           ∫
           

 
 

 

             ∫
         

   
 

 

            

 
 

 
 ∫

 

 
    

 

 
  ( )     

 

 
  (      )            

 Answer: B                                                

39. If  ( )   √   √  , then which of the following is equal to    ( )? 

(A) 
 

 √   √ 
            

(B)  
 

 √      √ 
         

(C)  
 

 √   √ 
        

(D)  
 

 √      √ 
  

Solution: 

   ( )   
 (   √ )

 

 √   √ 
  

 

 √    √   √ 
  

 

 √      √ 
  

Answer: B 

40. If ( )   
 

 
 , then what is the value of  ( )( )? 

(A)   ( )( ) =   
(  )   

                                        (C)   ( )( ) =  
(  )   

             

(B)   ( )( ) =    
(  )   (   ) 

                               (D)  ( )( ) = 
(  )   

             

Solution: 

    ( )   
  

  = 
(  )   

     ,     ( )   
 

    
(  )   

    ,  

     ( )   
  

  
 = 

(  )   

    
, . . .,  ( )( ) = 

(  )   

    
    

Answer: D 
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41. Among 2000 students who took a regional exam, the percentile of certain students score is 90. 

Which of the following is correct about the student’s score? 

(A) The student have answered 90% of the questions correctly. 

(B) The score of the student is as good as that of 90% of the students. 

(C) The student’s score is the same as the top 10% of the scores. 

(D) The student’s score is greater than or equal to that of 1800 students. 

 Solution: 

      Percentage =2000*
  

   
       that means the students score is greater than 1800 students  

       score  

Answer:  D 

42. Let  ( )             . If the equation of the tangent line to the graph of   at (   )  is 

      , then the value of k? 

(A) -3 (B) 3 (C) 5 (D) -2 

Solution: 

The slope of the tangent line is       and from the derivative of  , 

  ( ) is the slope of the tangent line to the curve of  ( ) at (   ) 

    ( )                           

Answer: A 

43. If                         then ∑   
   
               

(A)  20,020  

(B) 20,000   

(C) 20,200   

(D)  22,000  

Solution: 

              (   )                  (   )  

            (   )            (     )      (  ). 

Then ∑   
   
           

               ( )      ( )      ( )  

      (  ) 

=                + (          )         .
 (   )

 
/           

                                                                                                     ( (   )) 

                      (  (   ))                     

Answer: B 
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44. Which one of the following is the multiplicative inverse of  
    

    
 ? 

(A)  
 

  
 

   

  
 

(B)   
 

  
 

   

  
 

(C)  
 

  
 

   

  
 

(D) 
 

  
 

   

  
 

Solution: 

  Let   
    

    
  . Therefore the multiplicative inverse exists and which is 

 
 

 
 

 
    

    

 
    

    
, then multiplying both numerator and denominator of 

    

    
  by the conjugate 

of 3+4i, we obtain  
(    )(    )

(    )(    )
 

             

    
 

      

  
  

 

  
 

   

  
 . 

Answer:  B 

45. If A is a     matrix and    ( )   , then how much is  det(2   )? 

(A)  20 (B)  100  (C)  50  (D)  200 

Solution:  

 det(2   )=     (  )   ( )   (   ( )   ( ))   ( ( ))       

Answer: D 

46. Which one of the following is true about the pair of lines:           and 

            ? 

(A) Parallel and distinct lines 

(B)  Perpendicular lines 

(C)  Intersecting lines 

(D)  Representing the same lines 

Solution:   

Let                                     the slopes of    = 
 

 
  and   = 

 

 
 

             and             

     
  

 
  

 

 
  and    

  

 
  

  

 
   implies the y intercept are different ,hence the lines are 

distinct.  

Answer: A 

47. If  ( )  ∫     

 
      then what is the value of   ( )?  

(A)         

(B)         

(C)  
     

    
    

(D)        
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Solution:  By the fundamental theorem of calculus, F( )      | 
   

 ( )          then   ( )  (      )      . 

Answer: B 

48. What is the value of       

 .
 

 
  /

 
  .

 

 
/
 

 
   

(A) 8   

(B)  4     

(C)  0     

(D)  The limit doesn’t exist 

Solution:        

 .
 

 
  /

 
  .

 

 
/
 

 
       

 ,(
 

 
)       .

 

 
/
 
-

 
  

                        
 (    )

 
        (   )    

Answer:  A 

49. What is the value of       .
     

  /  

(A)       

(B)     

(C)  
 

 
    

(D)    

Solution:       .
     

  /        (
  

   
  

  )        ..
 

 
/
 

 .
 

 
/
 

/    

Answer: D 

50. What is the value of        
    

    
  ?   

(A) 3              

(B)  2             

(C)  -2        

(D)  the limit does not exist. 

Solution:        .
    

    
/        .

(   )(       )

(   )(   )
/        .

       

   
/  

    ( )  

   
 

  

 
   

Answer: A 

51. What is the greatest lower bound of       =  *(  ) 
 

   
+   
   

(A) -1          (B)  0         

  

(C)             

  

(D)     

Solution: Let    *(  ) 
 

   
+   
  ,then *(  ) 

 

   
+   
  {  

  

 
 
 

 
 
  

 
   

(  ) 

   
  } 

Here the lower bounds of    are less than or equal to 
  

 
   then the greatest lower bound 

     *(  ) 
 

   
+   
  is  

  

 
.   

Answer: C 
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52. Ship A and B depart from the same point at the same time on the course N60
0
E and N40

0
E, 

respectively. If the speed of ship A is 20 km per hour and the speed of ship B is 30 km per hour, 

what is the distance between the two ships just after 30 minutes of their departure? 

[You may take:       (   )                       (   )      ,    (   )       ] 

(A) √    km (B) √   km

  

(C) √   km

  

(D) √   km 

Solution:  

Given ship A and B departing from the same point (say O) at the same time on the course 

N60
0
E and N40

0
E.  

Now since the speed of ship A is 20 km per hour and the speed of ship B is 30 km per hour, it is 

clear to see that after 30 minutes, ship A is  
 

 
(  )km   km far from O on the course N60

0
E 

and ship B is  
 

 
(  )km   km far from O on the course N40

0
E. 

Let   be the distance between the two ships just after 30 minutes. Using …. We obtain 

   (  )  (  )   (  )(  )    (   ).  

Thus, 

            √(  )  (  )   (  )(  )    (   )  √       (    )  √        √   . 

Answer:   A 

53. When the plane is rotated     about the point(    ), then what would be the image of the 

point (   )? 

(A) .  
√ 

 
    

√ 

 
/           

(B) .  
 √ 

 
    

 √ 

 
/   

(C) .
 √ 

 
 
 √ 

 
/ 

(D) .
√ 

 
 
√ 

 
/ 

Solution:   

To find the image of the point   when the plane is rotated about the point   through an angle 

of   we follow the following steps: 

Step 1: Find      . 

Step 2: Find the image of  point   of the point   rotated about the origin through an angle of  . 

Step 3: Find      . 
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Then,    is the image of the point   when the plane is rotated about the point   through an 

angle of  . 

Simply, the image point   (   )  of the point   (     ) when the plane is rotated about 

the point   (     ) through an angle of   is given by the formula 

     (     )     (     )     

                                                                                         and  

                                                               (     )     (     )    . 

Given   (   )   (    ) and      . Thus, 

    (   )     (  (  ))           (   )      (   )    
 √ 

 
 

                                                                                         and  

                   (   )     (  (  ))            (   )      (   )     
 √ 

 
. 

Therefore, the required image point is .  
 √ 

 
    

 √ 

 
/  

Answer:   B 

54. If     ⃗   ⃗⃗ and    ⃗    ⃗    ⃗⃗, then what is the unit vector in the direction of     ? 

(A)   ⃗    ⃗    ⃗⃗   

(B) 
 

 
 ⃗  

 

 
 ⃗  

 

 
 ⃗⃗   

(C)  
 

 
 ⃗  

 

 
 ⃗  

 

 
 ⃗⃗     

(D)  
 

 
 ⃗  

 

 
 ⃗  

 

 
 ⃗⃗                                                                                                                                             

Solution: 

 If   is a vector in   , then the unit vector in the direction of    is a vector  ̅ given by  

                                                      ̅  
 

‖ ‖
. 

Now,         (  ⃗   ⃗⃗)   ⃗    ⃗    ⃗⃗   ⃗    ⃗    ⃗⃗   and ‖ ‖  √      

√    

Thus,  ̅  
 

‖ ‖
 

 ⃗   ⃗   ⃗⃗   

 
  ⃗    ⃗    ⃗⃗.    

Answer:   D 
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55. The diagram below is a representation of a      vertical observation tower TB and two cars K 

and L on a road. The angle of depression from T to car L is 30
0
. The angle of elevation from car 

K to the top of the tower is 60
0
. B, K and L lie in in a straight line and lie on the same 

horizontal plane as the base of the tower. 

 

What is the distance between the two cars? 

(A) 
  √ 

 
  m   

(B)   √   m 

(C)   
  √ 

 
   m      

(D)     √  m                                       

Solution:  

From the given, we can have  

                                           (   )  
  

  
           and             (   )  

  

     
. 

That is,    
  

√ 
          and                   √ . 

Therefore,      √       √  
  

√ 
   √  

Answer:   B 
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56. Which of the following is the correct assertion that can be proved by the principle of 

Mathematical induction? 

(A)  
 

   
  , for each real number    . 

(B)      . for each integer    . 

(C)      is a prime for each prime integer  . 

(D)      , for each positive integer  . 

Solution:   

A method of proving mathematical results based on the principle of mathematical induction: An 

assertion  ( )  depending on a natural number  , is regarded as proved if  ( ) has been proved 

and if for any natural number   the assumption that A(n) is true implies that  (   ) is also 

true. 

Therefore, 

(A) Can’t be proved by the principle of Mathematical induction as the assertion is defined on the     

        set of real numbers. 

(C) Can’t be proved by the principle of Mathematical induction as if   is prime number     

might not be prime. 

(D) We can’t proceed using principle of Mathematical induction. 

Answer:   B 

57. If the angle between the vectors  ⃗  (      ) and  ⃗⃗  (     ) is 
 

 
, then is what the value of  ?  

(A) 2                                (B) -1                        (C) 1                                    (D) -2 

Solution:  

If  ⃗ and  ⃗⃗ are nonzero vectors in   , then  ⃗  ⃗⃗  ‖ ⃗‖‖ ⃗⃗‖     where   is the angle between  ⃗ 

and  ⃗⃗. 

Now, for the given vectors  ⃗  (      ) and  ⃗⃗  (     ) and the angle     
 

 
 , we obtain  

 ⃗  ⃗⃗     ,       ‖ ⃗‖  √     and  ‖ ⃗⃗‖  √    . 

Thus, 

 ⃗  ⃗⃗  ‖ ⃗‖‖ ⃗⃗‖          √ √     
 

 
  (   )  (√ √     

 

 
)
 

         (   )           

Answer:   A 
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58. Let L be the line given by the vector equation(   )  (   )   (√   )    . What is the 

equation of the image of the line L after being rotated     about (   ) and then translated by 

the vector  (    ).    

(A)               

(B)            

(C) √                                                                                                           

(D)    √     

Solution:   

To find the image of the line   when the plane is rotated about the point   through an angle of   

and translated by the vector   we follow the following steps: 

Take arbitrary two distinct points   and   on the line  . 

  Step 1: Find the image of points   and   of points   and  , respectively,   when rotated about    

            the point   through an angle of   and translated by the vector  . 

Step 2: Find the equation of the line    through the two points   and  . 

            Then,  L’  is the image of the line   when the plane is rotated about the point   through      

            an angle of   and translated by the vector  . 

            Now given a line   given by  (   )  (   )   (√   )    . Take points   (   )       

            (when    ) and   (  √   ) (when    ) on the line  . 

Thus,    (   )     (       )     (   )    (   )     (   )    (   )  
√ (√   )

 
 

   (   )     (       )     (   )    (   )     (   )    (   )  
√ (√   )

 
. 

The image of the point   (   ) rotated about the point   (   ) through an angle of   

    is   (   ), because rotation fixes the center of rotation. Moreover, when   is translated 

by the vector   (    ) is   (       )  (   ). 

Now the image of the point   (  √   )  (     ) rotated about the point   (   )  

(     ) through an angle of       is   (   ) where 

    (  √   )   (   )  (   )   (   )    √  

                                                                                         and  

                                   (  √   )   (   )  (   )   (   )    √ . 
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Then when translated by  (  √    √ ) by a vector   (    ) we have   (√    √ ).  

Therefore, the line    through the two points   (   )  and   (√    √ ),  

that is,         

Answer:   B                                     

59. What is the solution set of                   over ,    -? 

(A) {    
  

 
   }   

(B)   {  
 

 
     }     

(C)   {  
 

 
   

  

 
}     

(D)   {  
 

 
   

  

 
   } 

Solution:  

For    ,       if and only if     or    . 

Note that                      (         ). 

Thus,                        (         )             r              

But,                  or          for      and 

                
 

 
      or   

  

 
      for     . 

Therefore,   ,    ] solving                   is              and   
  

 
  

Answer:   A 

60. Consider a rectangle      with base vertices    (   ) and    (   ) and the other vertices 

C and  , in the first-quadrant of the coordinate plane. If its height   ̅̅ ̅̅  is half of the length of its 

base, then which of the following indicates the coordinates of vertex  ? 

(A)  (     )   

(B)  (      )   

(C)  (      )  

(D)  (     ) 

Solution:  

Now,     √      √    . Thus,    
 

 
   

 

 
.     

The equation of the line through   and   is   
  

 
   . Thus,   

 

 
  

  

 
 is the equation of 

the line through   and   (using the fact that the line through   and   is perpendicular to the line 

through   and  ). 

Let   (   )  Thus, we have 

  
 

 
  

  

 
 .  ………………………………………………….. (1) 

And  
 

 
    √(   )     √           . 
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        ……………………………….. (2)  

Hence, using (1) and (2), we have 

         (
 

 
  

  

 
)    

    
  

 
      

   

 
  

  

 
 

   

 
   

 
  

 
   

   

 
  

    

  
         

  

 
   

.  
 

 
/ .  

  

 
/      

 

 
   or    

  

 
 

But   
 

 
  

  

 
      if    

 

 
 , and 

 

 
  

  

 
     if    

  

 
. However, since C is in 

the first quadrant it must be the case that   (      ) 

Answer:   B 

61.            is prime that can be proved or disproved by which one of the following 

mathematical proofs?  

(A) Disprove by counter example 

(B) Proof by exhaustion 

(C) Direct proof 

(D) Proof by contradiction 

 

 

 

Solution:  

If                  which is not a prime number. So, the claim is diproved by 

counter example. 

Answer: A 

62. If the point(     ) is on the sphere centered at(     ) with radius  , what is the value of  ?  

(A) 0 (B) 2 (C) 1 (D) -3 
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Solution:  

The equation of the sphere is given as (   )  (   )  (   )   . Since (     ) is a 

point on the sphere, (   )  (   )  (   )   . 

  (   )     ,       

Answer: C 

63. What is the image of the circle                 , when the origin is shifting to the 

point (   ) after translation of axes?  

(A)                 

(B)                 

(C)                  

(D)                  

Solution:  

The equation                   of the circle can be written as  

 (   )  (   )    

Then, when the center (   ) is translated by the vector (   ) it becomes (   ). As translation is 

a rigid motion, the image is also a circle with the same radius.  

  (   )  (   )                     

Answer: D 

64. What is the value of                           ? 

(A) 4 (B) 8 (C) -2 (D) 7 

Solution: 

                           
       

       
  ( )   (

 

(       ) 
) 

 
 

  
    (

 

(  ) 
)    

Answer: A 
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65. Which one of the following is a valid assertion that can be proved by the principle of 

mathematical induction?  

(A)           , for every integer     

(B)         ,  for every integer     

(C)      is divisible by  , for every integer     

(D)       ,  for every integer     

Solution: 

i. When    : 

    

 
 

 

 
         (    ) 

ii. When     assume the statement is true 

That is,     is divisible by   

iii. When      : 

Show that(   )  (   ) is divisible by   

 (   )  (   )                  

 (    )  (      )  (    )    (   ) 

Since one of the consecutive integers           is even,   (   ) is 

divisible by   and      is divisible by   by assumption 

Therefore,      is divisible by  , for every integer     

Answer:   C 

  

 

                               Department of Mathematics, KMU  2013E.C.

 

Contact us @ 0925288245 for comments or questions  Page 33 
 


