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. Which of thefollowing istrue about the relation R given by the graph below?

A. Domain of R =(1,). S P b2

B. Therange of R = (0,) . b —13

C. (10) isbelongsto R™, " J:r\'{ R

D. The relation R= {(xy):y-x>1land AN X

y+Xx>1xyeR}. 4 g _1_1 AT A AT
_f vi= 1| — ‘{'\\\

. Which one of the following functionsis a power function?

A. f(x)=¢" C. f(x)=x"+1

B. f(x)=x* D. f(x)=x"
. Which one of the following functions is a one-to-one correspondence?

A. f:[Lwo)— (0,0), defined by f(x) = vx-1.

B. f:[Lwo)—[0,x),defined by f(x) = (x-1)* +1.

C. f:[0,0)—[0,»0), defined by f (x) = x*.

D. f:(0,0)— (0,), defined by f (x) = log, x.

If f(x) =))((;i andh(x) = f(%j , then which of the following is not true?

A. Domain of his %\ {01}.

B. h(x):ll_zx,for x=0and x#1.

C. Thelinex=0isavertical asymptoteto the graph of h.

D. h@j: f(x),for x=0and x=1.

4

. Which of the following is the universal set of the expression 3X3X 2_X§X 8X?

A. %/{0,2} C. 9{/{—2,%,0}

B. m/{—f,o,z} D. m/{—f}

3 3
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6. Suppose that ¢,and ¢, represent two perpendicular lines in a plane. If ¢,
passes through the point (0, 4) and the equation of 7,is2x—y-3=0, then what
Isthe equation of 7, ?

A. 2y+x=8 C. y-4x+3=0
B. x-2y-4=0 D. 2x+y-8=0

7. What is the equation of the circle whose center is at (2,-3) and which passes

through the intersection of the lines 3x+2y=11 and2x+3y=47

A. X2+y?+4x+6y+3=0 C. x*+y?—4x+6y-3=0

B. x*+y?+4x+6y—3=0 D. x*+y?—4x+6y+3=0
8. What isthe focus of the parabolay® —8x+6y+1=07?

A. (2,0) C.(8,0)

B. (1,-3) D. (-8,6)

2 2

9. If base of atriangle isthe maor axis of the ellipse %er?:l 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 p=—qis false (F), then which of the following is
true?
A, —ar(p=q) C. (Lqvp)eq
B. —Pv(a=-p) D. (pva)e—p
11.Which of thefollowing isavalid argument?
A. —=p=-0,q--p C. —pva,r= p,rl-—qg

B. p= —q,p,r = q-—-r D. p=>qg-a=r1f-p

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

Mathematicsfor Natural Science 2015E.C/2022G.C
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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)

Age(inyear) | 12-14 15-17

18-20 21-23 24 - 26

7 10 3

Frequency(f) | 6 4

A. Thefifth deciles (Ds) is 20 C. Themodeis21
B. Themeanis 19

D. The standard deviation is 15
14.1f Q;, D; and P; are respectively the i!" quartile, decile and percentile of data

arranged in an increasing order, then which one of thefollowingisnecessarily
true?

A. D3>P25 C. P25>01
B. Q2= % 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 ared ball on the first draw, ablue

ball on the second draw and a white ball on the third draw if the balls are
drawn without replacement?

2 c.>
250 80

L p. 2

20 5

6

17.What is the constant term in the expansion of (% + 3xj ?

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

Mathematicsfor Natural Science
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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. 3 C. 15
35 35
B. > p. 18
25 35
X -3 X
19.What isthe value of xsuch that thematrix A=|-1 0 2 |issingular (non-invertible)?
2 1 -5
A -2 C.1
B.-1 D.2
X+y+z=0
20.What should be the values of a and b so that the system {3x-ay-z=4
X+5y+5z=Db
will have no solution?
A.a=1b=-4 C.az-1Lb=-1
B. a=-1be®R D.a#1b=4
2 0 O
21.Suppose A and B be 3x3matricessuchthat A=| -4 6 0| and |B|:% , then
0 -1 2
3
which of the following is equal to [3A"B| ?
A.6 C.54
B. 18 D. 2/
32
2 3 5 ~4 3 -5
22Let A=|4 5 7|andB=| 2 1 7 |.If C=AB+A", then which of the
8 -3 3 6 5 0
following isthe entry of C,, ?
A.15 C.33
B. 12 D. 28

Mathematicsfor Natural Science
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23.Which one of the following is the conjugate of [3—4i|- (2+1)3-1) ?

3+4i
A. 4-i C. —-4-i
B. 4+i D. -1-i
24.1n the set of complex numbers, what is the solution set of X* + 2x+5=07
A. f C. {1-2i1+2i}
B. {~2—4i-2+4i} D. {~1-2i,-1+2i}

25.1f z= 2+ 2.3, then which one of the followi ng is the polar representation of
z?

A. 16(cosB+isinB) C. 16(cosg+isingj
3 3 6 6

B. 4[cosg+ising) D. A(COSBHSinBj
3 3 6 6

26.A contest offers 10 prizes with a total value of Birr 13,250. If the difference
in value between consecutive prizesis 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 f; =3, and for n=234,..., f, =1+ f__,.Which of the following is
true?

A. f;; isaprime number.
B. For any natural number n, f (f,)=n+6

C. If f, isan odd composite number, then n is even.

D. 3 f = n(n+5)
i1 2
: _— .11 2 4
28.Which of the following isthe sum of the series=—-=+———+...7
2 3 9 27
A. 3 C. 5
10 6
B. « D. 3
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29.Which one of thefollowingisnot tr ue about the arithmetic progression whose
sixth term and tenth terms are 18 and 30 respectively?
A. The common differenceis 3.
B. Thefirsttermis 3.
C. The sum of thefirst one hundred termsis 15,150.
D. The arithmetic mean of the first 10 termsis 30.

30.Which of the following is true about the sequence{z - ﬂ} ?
n=1

n+1

A. g ISits greatest lower bound.

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

. _ : 3—4n)
31.Which of the following is equal to ( ?
gisequato fim, = o
A. 3 C.8
2
B. -8 D. 2
, N . AIx=2
32.Which of the following is equal to /jm ~ ?
X—4 -
1 .
A. 2 C. does not exist
B. 0 D. 4
Q if,x#3
33.Which one of the following is true about the function f (x) =< [x-3 "= " ~?
6,if ,x=3
A. fiscontinuousfromtheright at x=3.
B. fiscontinuousfrom theleft at x=3.
C. fiscontinuous everywhere.
D. f has x=3asavertical asymptote.
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34.Which of the following is equal to ¢j ms n2x) ,
x—0 (4X)
A. 1 C. 1
8 32
B. 1 D. 2
2
] ) . 2X -5x
35.Which of the following is equal to /j ?
IS gx'ﬂ‘( 2x+ 4)
-5
A.e” C. e?
B. ° D. €°
36.1f f (x) = ¢nx, then what isthe value of f ™ (x) ?
n+l
A. f“”(x):&nn! C. f(n)( )_( ];)ﬂn'

37.1f f(X) =2x* —6x+2/nx, then which of the following is equa to

J f0-f),

x—1 X—l
A.0O C 2
B. -4 D.1

38.Which one of the following is not true about the derivative of f (x) = xx?
A. f'(-1)=-2
B. f'(x)=2x, for everyxe (- »,»).
C. f'(x)=2,a x=1.
D. fisdifferentiableat x=0.

30.1f F(X)= f(x2+1) + fc(j‘z) , £'(2) =10, f'(0) = f(2) =—4 and f(0) =6, then

F'(Disequal 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

_ ' <
f () = X 2p,|f ...... ..x_O at the point(p, f (p))?
—p —2sinx,if . x>0

A.y=x-2p C.y=-2x-3p
B. y=2x-p D. y=2x-3p
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41.Which one of the following is not true about the function f (x) = 5x* — x>?
A. f hasaloca maximum valueat x =4 and local minimum valueat x=0.
B. f isconcave down ward on (3,).
C. (0,0) and (3, 162) areinflection points of f .
D. fisdecreasing on (- «,0]and [4,«).
42.A box isto have asguare base, an open top and volume of 32m® . What isthe dimension
(base (x) and height (h)) of the box that use the least amount of material?

A. x=8/2m and h=23/4m C. x=2mand h=4m
B. x=4m and h=2m D. x=24m and h=8/2m

43.The height of rectangular box is 10m.Its length increases at the rate of 2m/sec
, Itswidth decreases at therate of 4m/sec . When thelength is8mand thewidth
IS6m, then at what rate the volume of the box is changing?
A. 200m®/sec C. —200m®/sec
B. 80m®/sec D. -20m?/sec
44.For what value of cthe conclusion of mean value theorem is satisfied for the
function f(x)=x*+x-10n[0,2]?

A. iz—f C. 23
g 23 b 23
3 3

45.Which one of the following is the set of al critica numbers of
f(X) = 2Vx(6-x)?
A. {02} C. {0}
B. {2} D. {~2,0}

0
46.Which of the following is equalsto [e**dx?
1

2

A. 2(e-1) C.1
1 1
B. —(e-1 D. ——(e-1
-1 -1
47 Which of the following is equalsto | SN2 4y »
29nX
A. sSnx+c C. —-sinx+c
B. 1sinx+c D. 1cosx+c
2 2
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48.Which of the following is equal to[——_ax?

(X+D(x+2)
2
A. 8injx+2—¢nx+1+c C. %—3x+8€n|x+2|—€n|x+]4+c
2
B. X?+3x+£n|x+2|—8£n|x+14+c D. Zn|x+2|—8€n|x+]4+c

49.1f F(x)isan anti-derivativeof f(x)=2x+/xe’™* and F(0) =6, then F(4)isequal
to
A. 20e* +18 C. —20e” +18
B. -12¢* +32¢* +2 D. 4e” +18

50.What is the area of the region bounded by thelines y = e,y =¢e* x=-1 and the

curve f (x) = 1 ?
X

A. 1l C.e?-e+1
B. —e’+e+1 D. ez—e—l+1
e

51.What is the volume of the solid of revolution about the x - axisgenerated by
revolving the region enclosed by the curve y = x?and theliney = 4?

64 256
B. 64p D. %p

52.Suppose aand bare vectors with |a| = 4,|b| = 3and the angle between aand b

IS % , then what is the cosine of the angle between a—band a?

A. 10 C. V13
5 5

B. — D. —

24/13 V13

53.What istheimage of thelinegiven by (x, y)=(-10)+t(3,6)under thetranslation
that takes (1,0) to (0,1)followed by the reflection about theliney = 2x ?
A. Y=2x+3 C. y=2x+6
B. y=2x-3 D. y=2x-5
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54.What is the image of the circle (x-3)* +(y+5)* =1when it is rotated through
% about the point(4,-3)?

A. [x—%+\/§j2+£y+4—§y:1 C. (x+%+\/§j2+(y—4—§jzzl
B. (x—%—ﬁ}2+[y+4+§j2:1 D. (x+%—@}2+(y—4+§jzzl

55.Which of the following is the vector equation of the line passing through the
points (3,5)and(- 2,3)?
A. (x,y)=(35)+1(-5,2) C. (x,y)=(3-2)+t(-5-2)
B. (x,y)=(35)+t(-5-2) D. (x,y) =(2-3)+1(-5,2)

(1
56.Which of the following is true about the graph f (X) = —3s H(E X - %) +17

A. Theperiodof fis4p .
B. Theamplitudeof fis-3.

C. The graph completes one cycle on {%p , %} _

D. The maximum value of fis6.

57.Which of the following is true about the function f (X) = cscx?
A. Thedomain is the set of real numbers.
B. Theperiodisp .

C. Th@dOf’ﬂdﬂiS{Xe%:Xi@;keZ}.
D. Therange of f is (- o,~1]U[Lx).

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 45° and 30° respectively.

If the height of the building is 10m
, then how high isthe top of the cliff in meters?

A.15+/3
B.5(3++/3)

&‘H
[ o
=

C.

=
o
w

&

D. 10m
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59.Which of the following is equal to the value of s n‘l(si n ﬁj ?

4
A. _P C. 0
4 4
B. P p. Y2
4 2
60.Suppose A=2i — j—3K,B=i-2]j+ak and D =ai - 4k be vectors in space
and i,jand k are standard unit vectors. Then for what value of ais the
vector from A to B perpendicular to the vector from Ato D?
A. -1 C.3
B.1 D.5

61.Suppose that the equation x*+y? + z* +2x—6y+8z=7represents a sphere.
Where isthe point (3,-1,-4)located relative to the sphere?
A. Outside the sphere. C. Inside the sphere.
B. On the sphere. D. At the center of the sphere.
62.1f one of the end point of the line segment is (-3,2,4)and the midpoint is
(2,-5,-3),then the coordinates of the other end point in spaceis
A. (-71210) C. (-8-911)
B. (-1-31) D. (7,-12,-10)
63.Consider the following assertion of a person and his proof.
“Ifn isodd, then n*is odd”
Proof: Suppose that nis odd.
Then n =2k +1for someintegerk. Then it follows that
n® =(2k+1)% = 4k* + 4k + 1= 2(2k* + 2k) + 1= 2m+1.
(where m= 2k* + 2k which is an integer).
Therefore, n*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

Mathematicsfor Natural Science 2015E.C/2022G.C
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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. n< 2", for every integern <100.
B. 6" —1isamultiple of 5, for every real number r >1.
C. 2" <nl, for every integern>1.
D. n? -11n+121isprime, for every natural numbern > 1.

65.Let P(X) =X + X is positive. Which one of the following is equivalent to
—(3x) p(x) ?
A. (Elx)ﬁ(x2 FX> 0) C. (VX)(X2 +X< O)
B. (Hx)(x2 +X< O) D. (VX)(X2 +x< O)

THE END
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