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GULELE SUB-CITY EDUCATION OFFICE, ADDIS ABEBA  

GRADE 12 MATHEMATICS MODEL EXAMINATION   

SENE 2012/MAY 2020  

NUMBER OF QUESTIONS: 65       TIME ALLOWED:- 3 HOURS  

GENERAL DIRECTIONS  

THIS BOOKLET CONTAINS MATHEMATICS (FOR SOCIAL SCIENCE STUDENTS) 

EXAMINATION. IN THIS EXAMINATION, THERE ARE A TOTAL OF 65 MULTIPLE 

CHOICE QUESTIONS. CAREFULLY SELECT THE BEST ANSWER AND BLACKEN ONLY 

THE LETTER OF YOUR CHOICE ON THE SEPARATE ANSWER SHEET PROVIDED. 

FOLLOW THE INSTRUCTIONS ON THE ANSWER SHEET AND THE EXAMINATION PAPER 

CAREFULLY. USE ONLY PENCIL TO MARK YOUR ANSWERS. YOUR ANSWER MARK 

SHOULD BE HEAVY AND DARK, COVERING THE ANSWER SPACE COMPLETELY. 

PLEASE ERASE ALL UNNECESSARY MARKS COMPLETELY FROM YOUR ANSWER 

SHEET.  

YOU ARE ALLOWED TO WORK ON THE EXAM FOR 3 HOURS. WHEN TIME IS CALLED, 

YOU MUST IMMEDIATELY STOP WORKING, PUT YOUR PENCIL DOWN, AND WAIT FOR 

FURTHER INSTRUCTIONS.  

ANY FORM OF CHEATING OR AN ATTEMPT TO CHEAT IN THE EXAMINATION WILL 

RESULT IN AN AUTOMATIC DISMISSAL FROM THE EXAMINATION HALL AND 

CANCELLATION OF YOUR SCORE (S).  

PLEASE MAKE SURE THAT YOU HAVE WRITTEN ALL THE REQUIRED INFORMATION ON 

THE ANSWER SHEET BEFORE YOU START TO WORK ON THE EXAMINATION.   

    DO NOT TURN THIS PAGE UNTIL YOU ARE TOLD TO DO SO.  
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DIRECTION: Each of the following questions is followed by four possible alternatives. Read each 

question carefully and BLACKEN the letter of your choice on the answer sheet provided.  

1. Which one of the following is a one to one function?  

A.         8,4,6,3,7,2,6,1f  

B. :k  given by 3)(  xxh  

C.   ,0:k given by xxh log)(   

D.   rankherhisisyandstudentaisxyxg /:,        

2. The domain of the function f  defined by 
xx

xf



1

)( is:  

A. ℛ                   B. )0,(                C. ),0(                 D. f is not defined for any x  

3. If 










 2

1
ln)(

x

x
xf , for 1x , then which one of the following is the inverse of ?f  

A. 
3

2
)(






x

x

e

e
xg                                            C. 

1

2
)(






x

x

e

e
xg                       

 B. 2
1

)( 



x

x

e

e
xg                                       D. 2)( 1  x

x

exg  

4. Given the functions 82)( 2  xxxf and 35.0)(  xxg , then   )2(1fog is equal to: 

A. 88                       B. 100                          C. 20                                 D. 68 

5. The simplified form of yxfor
x

yxx

yxyxx n

nn

nnn









,
3

2

33

212

 and 0x  

A. 
3

yx 
                   B. 

3

yx 
                       C. 

yx 

3
                        D. 

yx 

3
 

6. The solution set of the equation 
3

2

65

3

3 2

2







 x

x

xx

x

x

x
is: 

A.  }1,0{                B.  }1,1{                      C.  }1,0,1{                          D.  }0,1{  

7. At what value(s) of x does the graph of 
24

4 1
)(

xx

x
xf




 crosses its horizontal asymptote? 

A. 10  xandx                B. 11  xandx                C. 1x               D.  1x  
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8. Consider the sequence  
1nna , where the first term is 42 11   nn aaanda  for all 1n . 

Then the sum 35543 ... aaaa  is equal to: 

 A.2460                           B. 2458                               C. 2442                               D. 2450 

9. What is the fourth term of a geometric sequence whose third term is 1 and whose eighth term 

is 
32

1
? 

A. 4                                 B. 
2

1
                                      C. 

8

1
                                         D. 

16

1
 

10. What is the sum of the series  
n

n















1

1 3

5
4 ?      

 A. 
2

5
                         B. 

5

12
                                     C. 4                                      D. 10  

11. Let

















1,

1,1

1,3

)(

xifkx

xifb

xifxk

xf . What is the value of b if f is continuous at 1x ? 

 A. 
2

1
                           B. 

2

1
                              C.  -1                            D.  3 

12. The left hand side limit, 
2

2
lim

2 


 x

xx

x

equals to:        

 A.  1                            B.  2                                   C.  -2                         D.  Does not exist 

13. Let RRf : be a continuous function such that  
2

3
1 f and 3

2

1









f . Then the value of 













 

 x

xx
f

x

11
lim

0
is equal to:     

 A. 
2

3
           B. 3           C.  

2

9
           D.  Can not be determined 

14. Which of the following is not true?            

 A.  
81

16

73

32
lim

4














 n

n

n
                                             C.  

3

2

1035

1021
lim 













 n

n

n
                   

 B.  1
53

91
lim

2




















 n

n

n
                                              D.   

3

16

13

916
lim

4
2




















 n

n

n
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15. Evaluate
32

1)1(
lim

3

3





 n

nn

n
.         

  A. -1             B.  ∞                C. 1                  D.  does not exist 

16. If in a hyperbola, the distance between the foci is 10 and the transverse axis has length 8, than 

the length of its latus rectum is 

A.  9                                    B.  
2

9
                            C.  

2

32
                               D.  

3

64
 

17. The equation of the directrix of the parabola 0122  yxy is: 

A. 
4

1
x                         B.   

4

1
y                         C.  

4

1
x                            D.  

4

1
y  

18. What is the equation of an ellipse with centre at (3,2), vertices at (5,2) and (3,5) 

A. 9(x – 3)2 + 4(y -2)2=36   C. 4(x – 3) 2 + (y -2)2  = 1 

B. 4(x – 3)2+ 9 (y -2)2 =36   D. 9 (x-3) 2 + 4(y – 2) 2 =1 

19. A parabolic arch has a height of 20m and width of 36m at the base. If the vertex of the 

parabola is at the top of the arch, at what height above the base is it 18m wide? 

A. 18m    B.15m    C.20m    D. 24m 

20. One of the following is not true about the ellipse whose equation is given by 2x2 + 8y2 = 32 

A. the length of the minor axis is 4   C. the foci are (0, -2√3) and (0, 2√3) 

B. the major axis is parallel to the x – axis  D. (-4, 0) and (0,2) are vertices 

21. Which one of the following is equation of a circle whose center is on y-axis and radius is 3? 

            A.  𝑥2 + 𝑦2 + 6𝑦 = 0                              C.  (𝑥 − 2)2 +  𝑦2 = 9   

            B.  𝑥2 + (𝑦 − 2)2  = 3                             D.  𝑥2 − 2𝑥 + 𝑦2 = 8 

22. Which of the following  is equivalent to ?])[( rqp   

A. rqp  )(                                       C. rqp   

B. rqp                                              D.  rpq  )(  

23. Which of the following is not true statement on the set of real numbers? 

A.  (∀𝑥)(∃𝑦) (𝑦 = 𝑥 + 2)             C. (∃𝑥)(∃𝑦) (𝑥2 + 𝑦2 = 5)  

B.  (∃𝑦)(∀𝑥) (𝑦 + 𝑥 = 3)                 D.  (∃𝑥)(∃𝑦) (𝑦 < 𝑥) 

24. If each of the compound propositions SRQRQP  ,,  is true, then which one of 

the following is true? 

A. Q                               B.  S                             C.   SP                           D.  RS   
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25. Suppose the following are the premises of an argument. 

              “He was lazy or he did not like the classroom. 

                He could not pass the exam, if he was lazy. 

                He passed the exam.”  

Which of the following can be a conclusion that makes the argument valid? 

A. He did like the classroom 

B. If he was not lazy, he did like the classroom 

C. He did not like the classroom. 

D. He was not lazy and he did like the classroom. 

26. If the mean of the frequency distribution given below is 2, then what is the value of x? 

V -7 -2 3 9 13 

  F 10 6 2 5 x 

A.   3   B. 6   C. 4    D. 7 

27. Below are the marks of grade 12 students in mathematics out of 100. What is the variance for 

the frequency distribution given below  

Marks 20-40 40-60 60-80 80-100 

Number of students 4 10 4 2 

 

A. 107.2                           B.  4                             C.  304                          D.  17.5 

28. Which one of the following is the constant term of the expansions of  (𝑥2 +
2

𝑥3)
5

 ? 

 A. 40                                                              C. 80                                           

B. 60                                                               D. 20  

29. In a random arrangement of the word “SOCIETY” what is the total number of words in which 

all the three vowels come together? 

    A. 120                                                                                           C. 420                                  

    B. 720                                                                                           D. 840 

30. Items produced by a certain company are subject to kinds of defects 𝐷1 and 𝐷2. Out of the 

total production, if 5% have defect𝐷1, 10% have defect 𝐷2 and 2% have both defects, then 

what is the probability that an item to have defect 𝐷2, given that it has defect 𝐷1. 

A. 0.4         B. 0.2              C. 0.1   D. 0.5 
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31. A three digited library identification card is to be printed from the numbers 0, 1, 2, 3, 4 and 5 

in such a way that the first is non-zero and no number is to be repeated, how many such cards 

can be printed? 

A. 100  B. 120              C. 180         D. 150 

32. Consider the experiment of rolling a die whose sample space is {1, 2, 3, 4, 5, 6}. If two dice 

are rolled simultaneously, what is the probability that a prime number turns up on one of the 

dice and a composite number on the other? 

A.  
3

1
                              B. 

3

2
                                   C. 

6

1
                       D. 

6

5
 

33. Different codes each consisting of five characters are to be generated in each code the first 

two characters are either A or B and the remaining three characters are any of the digits 0, 1, 

2, . . . , 9.how many distinct codes can be generated so? 

A. 4000                    B.  3600                    C.  3000                       D.  2400 

34. Which of the following matrix is not in reduced row echelon form? 

A. 

















100

010

001

                                                                                  C. 

















000

100

011

    

B.  

















000

210

001

                                                                                   D. 

















100

020

101

 

35. Let 









43

21
A and 










c
B

1

21
. For what value of c is 










187

83
AB ? 

A.    3                                       B.   2                                     C.  4                                      D.  1 

36. Which of the following is the solution set of the system of equation 















7543

12

12

zyx

zyx

zyx

 ?  

A.  {(1, 0, 0)}                                                         C.   {(−3𝑘 + 1, 𝑘, 𝑘)|𝑘 ∈ ℛ} 

B.   {(𝑘 + 1, −𝑘, 0)|𝑘 ∈ ℛ}                                  D.  ∅ 
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37. IF 



















124

210

533

A , then  the cofactors of 𝑎23 𝑎𝑛𝑑 𝑎31  respectively are: 

A.   11 and 6                                                          C.   6 and -11 

B.   -6 and 11                                                          D.   6 and 11 

38. One of the following is false about matrices? 

A. If 𝐴 is a square matrix with order n, then 
(𝐴+𝐴𝑇)

3
  is symmetric matrix. 

B. If 𝐵 is a square matrix with order 𝑚, then the matrix  𝐷 =  2𝐵 − 3𝐵𝑇 is skew symmetric. 

C. For any two matrices𝐴 = (𝑎𝑖𝑗)𝑚𝑛and 𝐵 = (𝑏𝑖𝑗)𝑃𝑞 , 𝐵𝐴 exists if and only if 𝑚 = 𝑞. 

D. For any two none zero matrices A and B their product AB may be zero matrix. 

39. Let 





















338

754

532

A and 















 



056

712

534

B . If TAABC  , what is the )3,2( entry of C? 

A. 18                              B. 42                               C. 46                                  D. 12 

40. If z is a complex number such  ii
i

z





33

34

5
, then z is equal to: 

A. 6                             B.  9                                    C.  15                                   D. 15  

41. The polar form of  2 −  2√3 𝑖 

A. 4(𝑐𝑜𝑠
4

3
𝜋 + 𝑖𝑠𝑖𝑛

4

3
𝜋)   C.  4(𝑐𝑜𝑠

5

6
𝜋 + 𝑖𝑠𝑖𝑛

5

6
𝜋)  

B. 4(𝑐𝑜𝑠
𝜋

3
+ 𝑖𝑠𝑖𝑛

𝜋

3
)    D.  4 (cos (

𝜋

3
) − 𝑖𝑠𝑖𝑛 (

𝜋

3
)) 

42. If iz 32 , complex number, then __________22
 zz  

A. 0                           B. i1218                             C. i128                         D. i12  

43. The locus  represented by |𝑧 − 1| = |𝑧 + 𝑖| where z = 𝑥 + 𝑖𝑦   𝑥, 𝑦 ∈R is  

A. a circle of radius 1                                        C.  a straight line  through the origin 

B. an ellipse with foci at (1, 0) and (-1, 0)         D. a circle with centre at (
1

2
,

1

2
)          

44. If
yxy  , then 

dx

dy
equals:               A.  

)ln1(

2

xyy

x


                             C.  

)ln1(

2

xxx

y


 

                                                         B.  
)ln1(

2

yxx

y


                             D.  

)ln1(

2

xyx

y
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45. Which of the following is the equation of the tangent line to the graph of 
1

3
)(




x

x
xf at 

  2,2 f ? 

A. 203  xy                      B. 163  xy                       C. 03  xy                     D. 

123  xy  

46. Let )3()( 2 xxnxf   . Then, )1(" f is equal to : 

A. 
16

17
                                      B.  

16

7
                          C.  

16

5
                             D. 

16

19
 

47. If 1)1(',5)1(,4)2(',3)2(  ggff  and )1().22()( 2xgxfxF  , then what is 

the value of )0('F ? 

A. 19                                        B. 0                             C. -20                                D. -40 

48. Let ]2,2[20)( 5  onxxxf . Which of the following is the local maximum value of f ? 

A.  )2(f                         B. )2(f                          C.  )2(f                          D.  )1(f  

49. A point moves around a circle 922  yx . When the point is at  6,3  its x-coordinate is 

increasing at the rate of 20 unit per second. How fast is wits y-coordinate changing in unit per 

second at that instant? 

A. 25                           B.  210                                 C.  310                              D. 320  

50. Which of the following is false about the graph of 
1

)(
2 


x

x
xf  

A.  It is strictly increasing on  1,1                                    

B. one of the inflection point is )0,0(  

C.  It is concave down ward on    3,03,      

D. Its relative maximum value is 
2

1
 

51. Two concentric circles are such that the radius of one is always three times that of the other. If 

the radius of the smaller is increasing at the rate of 2m/sec. find the rate at which the area 

between the circles is increasing when the radius of the larger is 3m.  

A. sec/36 2m                  B. sec/24 2m           C. sec/32 2m      D.  sec/18 2m  
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52. For what values of a and b 2)( xbxaxh  have maximum value of 5 at 3x  

A. -4, 6                           B.  4, 6                                     C.  4, -6                                 D.  -2, 6 

53. Which one of the following is equal to dx
x

xnx
 


2)1(

)1(
? 

A.  c
x

x
xn 




1
)1(                         C.  c

x
x 




1

1
)1( 2

 

B. c
x

x 



1

1
)1( 2

                           D. c
x

xnx






1

)1(
 

54. If )(xF is an antiderivative of 
2

2
1)(

x
xf  and 0)1( F , then )2(F is equal to: 

A. 0                                 B. 
2

1
                              C.  

2

1
                                D. 3 

55. If 









2,45

2,2
)(

2

xx

xx
xf , then dxxf

3

1
)( is equal to: 

A.  
35

2
                    B.  

23

6
                  C.  

6

23
                          D.  

2

35
 

56. Three partners P1, P2, and P3, have setup a trading center by contributing Birr 4000, 5000 and 

2000, respectively. If the profit of birr 3432 obtained from the trading center is to be divided 

between the partners in proportion to their contributions, how much birr will p1get from the 

profit? 

A. 1342.75                        B. 1248                         C. 1224.5                    D. 1144 

57. What are the values of x  and y that   minimize    yxz  2  

                                                                  

0,0

4

?3

7









yx

y

yx

yxtosubject

 

A. 0,0  yx                                        C. 4,7  yx  

B. 0,7  yx                                        D. 2,5  yx                                                                                                                                                                      

58. An item is sold for birr 192 after 20% discount from its regular price. How much was its regular 

price? 

A. Birr 212                      B. Birr 232                      C. Birr 238                 D. Birr 240 
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59. A grinder purchased 3 years ago for birr 75,000 is now appraised at birr 54,000. If the rate of 

depreciation is determined by the fixed installment method, after how many years from now 

will the grinder be depreciated to Birr 12,000? 

A. 9                                   B. 8                              C. 6                            D. 5 

60. Suppose z is directly proportional to x  and inversely proportional to y . If 3.0z when the 

ratio of y  to x  is 3:2 , how much is z when 5x and 4y ? 

A. 
4

5
                                B. 

5

4
                            C. 

8

3
                           D. 

4

1
 

61. Which one of the following is a type of investment issued by government or corporate usually 

known as fixed income security?  

A. Saving account                                                C. Stock 

B. Certificate of deposit                                       D. Bond 

62. A publishing company has purchased a new machine at a cost of birr 12,000.the machine has a 

useful life of 8 years. If the salvage value at the end of 8 years is Birr 2,000, what is its book 

value at the end of 5 years? 

A. Birr 6820             B. Birr 5,685                      C. Birr 5,750                D. Birr 3,925 

63. What the maximum value of Sonyxz 23  , where  

}42,2,2|),{(  xxyxyxyxS ? 

A. 12                        B.  6                                     C.  4                             D.  8                       

64. A saving and a loan wants to offer a certificate of deposit with a monthly compound interest 

that has an effective rate of 4%. What annual nominal rate compounded monthly should they 

use? 

[you may use the information: 601032.1)04.1(003273.1)04.1( 1212

1

  

A. 3.9%                       B. 4.8%                                C. 5.2%                               D. 7.2% 

65. The population of Addis Ababa increased by 5%each year. At this rate, after how many years 

will the current population be doubled? 

A. 25                        B.  35                                      C. 20                                   D.  40 

 

 

  


