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1. Which of the following is true about the relation R given by the graph below?
A. Domain of R =  ,1 .

B. The range of   ,01R .

C.  0,1 is belongs to R-1.

D. The relation R=   1:,  xyyx and

 yxxy ,,1 .

2. Which one of the following functions is a power function?
A. xexf )( C. 1)( 2  xxf

B. xxxf )( D. 1)(  xxf

3. Which one of the following functions is a one-to-one correspondence?
A.     ,0,1:f , defined by 1)(  xxf .

B.     ,0,1:f , defined by   11)( 2  xxf .

C.     ,0,0:f , defined by 4)( xxf  .

D.     ,0,0:f , defined by xxf 3log)(  .

4. If
1

2
)(





x

x
xf and 








x
fxh

1
)( , then which of the following is not true?

A. Domain of h is  1,0\ .

B.
x

x
xh





1

21
)( , for 0x and 1x .

C. The line 0x is a vertical asymptote to the graph of h .

D. )(
1

xf
x

h 





 , for 0x and 1x .

5. Which of the following is the universal set of the expression
xxx

xx

823

8
23

4


 ?

A.  2,0/ C. }0,
3

4
,2/{

B.






 2,0,

3

4
/ D.









3

4
/



Addis Ababa City Administration Education Bureau

2Mathematics for Natural Science                                                              2015E.C/2022G.C

6. Suppose that 1 and 2 represent two perpendicular lines in a plane. If 1

passes through the point (0, 4) and the equation of 2 is 032  yx , then what

is the equation of 1 ?

A. 82  xy C. 034  xy

B. 042  yx D. 082  yx

7. What is the equation of the circle whose center is at (2,-3) and which passes
through the intersection of the lines 1123  yx and 432  yx ?

A. 036422  yxyx C. 036422  yxyx

B. 036422  yxyx D. 036422  yxyx

8. What is the focus of the parabola 01682  yxy ?

A. (2,0) C. (8,0)
B. (1,-3) D. (-8,6)

9. If base of a triangle is the major axis of the ellipse 1
916

22


yx

and third vertex

moves on the ellipse, then what is the maximum area of the triangle?
A. 24 C. 6
B. 72 D. 12

10.Suppose a proposition is false (F), then which of the following is
true?

A. C.

B. D.

11.Which of the following is a valid argument?
A. pqqp  ,

B. rqrpqp  ,,

C. qrprqp  ,,

D. prqqp  ,

12.What is the negation of the statement “If it is raining, then you take your
umbrella.”?
A. If it is raining, then you do not take your umbrella.
B. It is not raining and you do not take your umbrella.
C. It is raining and you do not take your umbrella.
D. It is not raining and you take your umbrella.

qp 

 qpq    qpq 

 pqp    pqp 
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13.The following table gives the age distribution in a certain class. Which of the
following is not true about the data ?( to the nearest whole number)

A. The fifth deciles (D5) is 20 C. The mode is 21
B. The mean is 19 D. The standard deviation  is 15

14.If Qi, Di and Pi are respectively the ith quartile, decile and percentile of data
arranged in an increasing order, then which one of the following is necessarily
true?
A. D3>P25 C. P25>Q1

B. Q2=
2

31 QQ 
D. Q2=mean of the data

15.Among 6000 students who took a regional exam of Addis Ababa city
Administration, the percentile of certain student’s score is 90. Which of the
following is correct about the student’s score?

A. The student’s score is greater than or equal to that of 5400 students.
B. The students have answered 90% of the questions correctly.
C. The student’s score is the same as the top 10% of the scores.
D. The score of the student is as good as that of a 90% of the students.

16.A bag contains 3 red, 4 blue and 3 white balls. Three balls are drawn one after
the other. What is the probability of getting a red ball on the first draw, a blue
ball on the second draw and a white ball on the third draw if the balls are
drawn without replacement?

A.
250

9
C.

80

3

B.
20

1
D.

5

4

17.What is the constant term in the expansion of
6

3
2







  x

x
?

A. 160                                                                      C. 540
B. 216 D. 4320

Age (in year) 12-14 15 - 17 18 - 20 21 - 23 24 - 26

Frequency(f) 6 4 7 10 3
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18.A student needs to select 3 books from 3 different mathematics, 3 different
physics and 1 history books. What is the probability that one of them is a
mathematics and the other two are either physics or history books?

A.
35

3
C.

35

15

B.
25

9
D.

35

18

19.What is the value of x such that the matrix






















512

201

3 xx

A is singular (non-invertible)?

A. – 2 ` C. 1
B. – 1 D. 2

20.What should be the values of a and b so that the system












bzyx

zayx

zyx

55

43

0

will have no solution?
A. 4,1  ba C. 1,1  ba

B.  ba ,1 D. 4,1  ba

21.Suppose A and B be 33 matrices such that A






















3

2
10

064

002

and
4

1
B , then

which of the following is equal to BAT3 ?

A. 6 C. 54

B. 18 D.
32

27

22.Let A



















338

754

532

and B














 


056

712

534

. If C=AB+ TA , then which of the

following is the entry of 23C ?

A. 15 C. 33
B. 12 D. 28
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23.Which one of the following is the conjugate of
  

i

ii
i

43

32
43




 ?

A. i4 C. i4
B. i4 D. i1

24.In the set of complex numbers, what is the solution set of 0522  xx ?
A.  C.  ii 21,21 
B.  ii 42,42  D.  ii 21,21 

25.If iz 322 , then which one of the following is the polar representation of
z ?

A. 





 

3
sin

3
cos16


i C. 






 

6
sin

6
cos16


i

B. 





 

3
sin

3
cos4


i D. 






 

6
sin

6
cos4


i

26.A contest offers 10 prizes with a total value of Birr 13,250. If the difference
in value between consecutive prizes is Birr 250, what is the value of the first
prizes?
A. Birr 2,400 C.  Birr 2,450
B. Birr 200 D. Birr 2,700

27.Suppose 31 f , and for 11,...,4,3,2  nn ffn .Which of the following is

true?

A. 37f is a prime number.

B. For any natural number 6)(,  nffn n

C. If nf is an odd composite number, then n is even.

D.
2

)5(

1






nn
f

n

i
i

28.Which of the following is the sum of the series ...
27

4

9

2

3

1

2

1
 ?

A.
10

3
C.

6

5

B.  D. 3
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29.Which one of the following is not true about the arithmetic progression whose
sixth term and tenth terms are 18 and 30 respectively?
A. The common difference is 3.
B. The first term is 3.
C. The sum of the first one hundred terms is 15,150.
D. The arithmetic mean of the first 10 terms is 30.

30.Which of the following is true about the sequence   













1

1

1
2

n

n

n
?

A.
5

8
is its greatest lower bound.

B. The sequence is converges to the least upper bound.
C. The sequence is converges to 2.
D. The sequence is divergent.

31.Which of the following is equal to
 

2

2

22

43

nn

n
im

n 



 ?

A.
2

3
C. 8

B. 8 D. 2

32.Which of the following is equal to
4

2

4 


 x

x
im

x
 ?

A.
4

1
C. does not exist

B. 0 D. 4

33.Which one of the following is true about the function
















3,,6

3,,
3

9

)(

2

xif

xif
x

x

xf ?

A. f is continuous from the right at 3x .

B. f is continuous from the left at 3x .

C. f is continuous everywhere.

D. f has 3x as a vertical asymptote.
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34.Which of the following is equal to
)4(sin

)2sin(
3

3

0 x

x
im
x



?

A.
8

1
C.

32

1

B.
2

1
D. 2

35.Which of the following is equal to
x

x x

x
im

5

42

2










 ?

A. 10e C. 2

5

e
B. 20e D. 10e

36.If nxxf )( , then what is the value of )()( xf n ?

A.
n

n
n

x

n
xf

!)1(
)(

1
)(


 C.

1
)( !)1(

)( 




n

n
n

x

n
xf

B.
n

n
n

x

n
xf

)!1()1(
)(

1
)( 




D.
1

1
)( )!1()1(

)( 

 


n

n
n

x

n
xf

37.If nxxxxf 262)( 3  , then which of the following is equal to
 

1

1)(
1 


 x

fxf
im
x
 ?

A. 0 C. 2
B. 4 D. 1

38.Which one of the following is not true about the derivative of xxxf )( ?

A. 2)1(' f

B. xxf 2)('  , for every   ,x .

C. 2)(' xf , at 1x .
D. f is differentiable at 0x .

39.If
x

xf
xfxF

cos

)1(
)1()( 2 
 , 4)2()0(',10)2('  fff and 6)0( f , then

)1('F is equal to
A. 12 C. 24
B. 16 D. 4

40.Which one of the following is the equation of the tangent line to the graph of









0..,sin2

0.......,2
)(

xifx

xifx
xf




at the point  )(,  f ?

A. 2 xy C. 32  xy

B.  xy 2 D. 32  xy
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41.Which one of the following is not true about the function 545)( xxxf  ?
A. f has a local maximum value at 4x and local minimum value at 0x .
B. f is concave down ward on  ,3 .
C. (0,0) and (3, 162) are inflection points of f .
D. f is decreasing on  0, and  ,4 .

42.A box is to have a square base, an open top and volume of 332m . What is the dimension
(base (x) and height (h)) of the box that use the least amount of material?

A. mx 3 28 and mh 3 42 C. mx 2 and mh 4
B. mx 4 and mh 2 D. mx 3 42 and mh 3 28

43.The height of rectangular box is 10m.Its length increases at the rate of sec/2m

, its width decreases at the rate of sec/4m . When the length is 8m and the width
is 6m, then at what rate the volume of the box is changing?
A. sec/200 3m C. sec/200 3m
B. sec/80 3m D. sec/20 3m

44.For what value of c the conclusion of mean value theorem is satisfied for the
function 1)( 3  xxxf on 2,0 ?

A.
3

32
 C. 32

B.
3

32
 D.

3

32

45.Which one of the following is the set of all critical numbers of
 xxxf  62)( ?

A.  2,0 C.  0
B.  2 D.  0,2

46.Which of the following is equals to dxe x



0

2

1

2 ?

A.  12 e C. 1

B.  1
2

1
e D.  1

2

1
 e

47.Which of the following is equals to dx
x

x
 sin2

)2sin(
?

A. cx sin C. cx  sin

B. cx sin
2

1
D. cx cos

2

1



Addis Ababa City Administration Education Bureau

9Mathematics for Natural Science                                                              2015E.C/2022G.C

48.Which of the following is equal to  
dx

xx

x

)2)(1(

3

?

A. cxnxn  128  C. cxnxnx
x

 1283
2

2



B. cxnxnx
x

 1823
2

2

 D. cxnxn  182 

49.If )(xF is an anti-derivative of xexxxf  2)( and 6)0( F , then )4(F is equal

to
A. 1820 2 e C. 1820 2  e

B. 23212 24  ee D. 184 2 e

50.What is the area of the region bounded by the lines 1,, 2  xeyey and the

curve
x

xf
1

)(  ?

A. 1 C. 12  ee

B. 12  ee D. 1
12 
e

ee

51.What is the volume of the solid of revolution about the axisx  generated by
revolving the region enclosed by the curve 2xy  and the line 4y ?

A. 
5

64 C. 
5

256

B. 64 D. 
5

384

52.Suppose a and b are vectors with 3,4  ba and the angle between a and b

is
3

 , then what is the cosine of the angle between ba  and a ?

A. 10 C. 13

B.
132

5
D.

13

5

53.What is the image of the line given by      6,30,1, tyx  under the translation

that takes  0,1 to  1,0 followed by the reflection about the line xy 2 ?

A. 32  xy C. 62  xy

B. 32  xy D. 52  xy
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54.What is the image of the circle     153 22  yx when it is rotated through

3

5 about the point  3,4  ?

A. 1
2

3
43

2

7
22
















  yx C. 1

2

3
43

2

7
22
















  yx

B. 1
2

3
43

2

7
22
















  yx D. 1

2

3
43

2

7
22
















  yx

55.Which of the following is the vector equation of the line passing through the
points  5,3 and  3,2 ?
A.   )2,5(5,3),(  tyx C.   )2,5(2,3),(  tyx

B.   )2,5(5,3),(  tyx D.   )2,5(3,2),(  tyx

56.Which of the following is true about the graph 1
32

1
sin3)( 






 


xxf ?

A. The period of f is 4 .

B. The amplitude of f is -3.

C. The graph completes one cycle on 





3

13
,

3

2  .

D. The maximum value of f is 6.

57.Which of the following is true about the function xxf csc)(  ?
A. The domain is the set of real numbers.
B. The period is  .

C. The domain is
 







 


 Zk

k
xx ;

2

12
:


.

D. The range of f is     ,11, .

58.As shown in the figure below, the angle of elevation of the top a cliff when
seen from the foot and the top of a building are 45o and 30o respectively.
If the height of the building is 10m
, then how high is the top of the cliff in meters?

A. 315 
B.  335 

C. 13

10


30o

D. 23

310

 10m
45o
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59.Which of the following is equal to the value of 







4

5
sinsin 1 

?

A.
4


 C.

4

5

B.
4


D.

2

2


60.Suppose akjiBkjiA  2,32 and kaiD 4 be vectors in space

and ji, and k are standard unit vectors. Then for what value of a is the

vector from A to B perpendicular to the vector from A to D?

A. 1 C. 3
B. 1 D. 5

61.Suppose that the equation 7862222  zyxzyx represents a sphere.

Where is the point  4,1,3  located relative to the sphere?

A. Outside the sphere. C. Inside the sphere.
B. On the sphere. D. At the center of the sphere.

62.If one of the end point of the line segment is  4,2,3 and the midpoint is

 3,5,2  ,then the coordinates of the other end point in space is

A.  10,12,7

B.  1,3,1 

C.  11,9,8 

D.  10,12,7 

63.Consider the following assertion of a person and his proof.
“If n is odd, then 2n is odd”
Proof: Suppose that n is odd.
Then 12  kn for some integer k . Then it follows that

121)22(2144)12( 2222  mkkkkkn .

(where kkm 22 2  which is an integer).
Therefore, 2n is odd.
This can be proved or disproved by which one of the following mathematical
proofs?
A. Direct proof                                            C. Indirect proof
B. Proof by exhaustion                               D. proof by contradiction
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64.Which one of the following is a valid assertion that can be proved by the
principle of mathematical induction?
A. nn 2 , for every integer 100n .
B. 16 r is a multiple of 5, for every real number 1r .
C. !2 1 nn  , for every integer 1n .
D. 121112  nn is prime, for every natural number 1n .

65.Let xxxp  2)( is positive. Which one of the following is equivalent to
)()( xpx ?

A. C.

B. D.

THE END

 0)( 2  xxx  0)( 2  xxx

 0)( 2  xxx  0)( 2  xxx
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