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(1,3)and v=(-3,5) in the plane. Then 6u + 2v is equal to

B. (3,3 D. (0,28) ©@®

@@
Which one of the following is the standard fon@/@@ne equation of the circle
centered at (2, -3) and radius 5? S

)
@@(x-z)%(yﬂ)%s

Given two vectors u =

A.  (0,18) C. (2,28)

A, (x=202+(y-37=25

B. (x-2P+(y+3)=25 @D. (x+2)2+(y—3)2=25

3. If /is a continuous ﬁ.%&;g/ on [a, b] and F is its anti-derivative, then which

of the following is& |
A [Fede/®)-f@ C. [ fdx=F®)-F@)
[’ f'®)dx =F(b)-F(@)

&,
B. %@E)dvﬂb)#w) D.
\Q\

Which of the following defines the equation of a sphere whose center is at

(0, -1, 2) and radius 6 units?

A. 2+ (y+1)2+(z-2) =36 C.  xX2+(y+1)?+(z-2)° =12

x2+(y+1)2 +(z+2)* =36

g KH@-DP+(E-27=36 D
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1 the SpaCC USing the

| 3,-5,7)!
5. Which of the following represents the veeto! (

standard unit vectors 7, j and 7
C: 3i-5) + 7k
B.  3i+5j+7k D. ’31"5]/7/(

‘ S 2,4
6. Which one of the following is the scalaf (dot) product O;@@ectors ‘( 0

and (=2, -1, 0)?
(o)
C. {0@@
B. -8 @Q% |
N

7. What are the domain an%i@g%)f the functio

A 3i-5-Tk

548
n f(x)=2x* respectively?

A.  Rand[0,) &% C. [oand R

B. [0,») @%@ D. [0,) and [0,»)

§
8. \’hlch one of the following defines a one-to-one function?
A f={xy):x isasisterofy} C.  f={xy):y=x*+1}

B. f={xy:y~ 3x-1)} D. f={(x,y): yisa father of x}
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2. ... The equation of a circle is given by (x=3)% +(y+2)?

=9. What are the
center and the radius of the circle respectively? :
A.  (3,-2)and 3 C. (3,-2)and9

B. (3,2)and3 D. (3,2)and9; ..

10.  Which one of the following sentences has a truth valu @

SR

A.  Man is selfish. C. Man @oﬂalf

B.  We shall win! - D. gﬁon’ow is a beautiful day.

11. What is the determmant of thegg@

_37 ' Q\ ‘C. a1
B. -47 <</® D, - 37 rehee
' N R e

12. The add%@werse of the complex number 3-4iis

A% 4i C. 3-4i
\@\ 34 D. -3+4i

13, What is the modulus of the complex number —6 + 8i ?

A5 c. 10
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Jex number 2420

m
14, What are the modulus and argument of the comp

respectively?
"
C. /2 and =7

A. 2,2 and-}
, i
B. 2andZ D. 4andz
bl &4

15. Consider the following frequency distribution table.
g frequency @®

<
Value 5 7 N 8

3
Frequency 3 | 4 @Q 3 1.5

What is the sixth decile? ®@v
A 65 &7 e 15

B. 5 | %
@Cﬁ@

16, Inac %health center there are 3 doctors, 8 nurses and 2 physicians. In
how y ways one can form a group of 5 members consisting of 1 doctor,

3 nurses and 1 physician?

A. 168 336

B. 112 D. 330
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17. Which one of the following forms represents an exhaustive set of events if a

die is thrown once?

A {1,2}, {4}, 4,5,6} C. (1,2}, {2}, {4,5}, {5, 6)
B. {1,2,3}, {4,5}, {6} D. {1,2,3}, {3,4}, {6}

18. A bag contains 2 red, 3 yellow and 5 green balls;Oie ball is drawn at
random. What is the probability that the drawn ba]@@NOT yellow?

>
3 } ol
B o
10
O
7
0

B'% @§1
S

S _ ,
19. Which of the foll @ is the product 'AB of 'the two matrices
-2 3] . |
o7 e,
I 11@10 11 -10
& 5% 5] C l:ll 5]
®\$'-11 10} D [_H 12 s
oy lwspo T

Liy 'f |
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inant,of @ givep
determinant;

e about the

20..  ‘Which one of the following is NOT tru
square matrix A? | )
: ~rminant 1S Zero.
A. If A contains a row of zeros, then its determ!
. Siand § Zero
IT A has identical rows, then its determinant 1

B

' fits transpose
C. The determinant of A is equal to the determinant 0
D

in \%
Interchanging two rows of A gives the same determi @

g i Zb@ 9
21, Which of the following is the inverse of the matrlx@é 4l
) L @ 3
N 4 =
ks . @C@ L
2 3] | \~ -4 -3
B. [3 4 %@Q\ D. [_3 _2}
/\@/‘

22, Consider the S@em of linear equation

following fx true?

A. mcw —2, then the system has a unique solution _

3x—ay=1
{6“_ dyir Then which of the

If a=-2, then the system has a unique solution,

B
C. Ifa=2,then the system has no solution.
D

If a>2, then the system has infinitely many solutiong.
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What is the magnitude of the vec
terminal point is at (4, 1)?

A5

B. 6

_ >
Let T be a translation that takes the origin in@Q@, 3). Then which of the
following is true about the translation T? @@

A, (x—4)P+ (y=3)>=9 is the tran&§ of (x=2)*+ (y + 6)*=09.
B. (x-5°+(y—-6)?*=9ist @slaﬁon of (x —=3)*+ (y-3)*=09.
C. (x—4)*+(y+ 3)* =A2\s the translation of (x - 2)*+ (y + 6)* = 12.
D

(x+4)*+(y- %@2 is the translation of (x — 2)*+ (y + 6)* = 12.
<&
$/\
O
3

e
\
$

Mathematics for Natural Science
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in Figure 27
25.  Which of the following functions represents the graph shown in 18

——
—— ——— —

- i o — o o S

Figure 2 @}Q
@@ f(x)=csc X

B. f(x)=secx Q\VD f(x) =cot x

%V%/
26. Which of the followi &s e?

A. Thedo @y—tan X 1§ (—o0, ).

A.  f(x)=tanx

Th%@am of y=cos7!x is (-1, 1).
\9'(0),5

D. tan”l(0)=1.

NL‘AL‘A ESSLCE 2013/14 (2()2 1 ) Mathematics for Natural Science
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27.  Which ohe of th Ing i
¢ following is the fourth term of the sequence {cos[n—;)}?

A. 0
C: "1

-1
D. 05

D

28.  Which of the following is a geometric sequence? @

A. 1,152535 . Cc. .8 p&fz&—l

| 0.1.0 <

B. .1,0.01,0.0011, 0.000111, ... D_Q%_Lo.n,o.u, 0.13, ...
O

X
@@

29. A factory that produc ic cable had sales Birr 1,000,000 the first
day. During each sucé?ve days the sales increased by Birr 10,000 every

day. What is the @ales of the factory in the first 10 days?

A.  Bim @%@,000 C.  Birr 20,900,000

B @1,090,000 D, Birr 10,450,000

©\$

30.  What is the least upper bound of the sequence {2+E—ﬁ}n=l,2
A1 c. 3
B 0 D. 2

. Mathematics for Natural Science
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31.  Which one of the following sequences is 8 null sequence?

e c

B. {1—1}
“ N

@
(o
32. Suppose {a,} and {4} are sequences with 3%@@/@ and gi_p%br,:M.

Then which of the following is NOT necessaﬁl@?
(@ a
A. lim(3a,+2b,)=3L+2M C: im| -2+ L ,
n—so n—>® bn M

Q\D. lim ayb, =LM

B. Ai_g;(an-bn)=L—M\%/®
<&
>
33. lim 35’;2+2x\>qual to
. P Al
B. -3

NEAEA, ESSLCE 2013/14 (2021) Mathematics for Natural Science
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34.  Which of the foljowip

is B it :
P, where P is on the . g 1s the same as the derivative of a function fat a point

raph of /7

il -
The continuity of the function at P,
B
The slope of 3 secant line through P.
C.  The slope of the tangent line through ‘P-
D The graph of / has no jump at P. @@
(o
35. What is the derivative of the function f(x) = 3X@@?’?"4x atx=1?
A -l C-&

B-’"3 @@ !

36. What are the 2™ and thng%rivative of f(x)=e*respectively?

AV
A, 4f(x) and 2"@% C. 9f(x) and 3(x)
B. 2f(x)é>n®f(x) D. = 9f(x) and n*f(x) {
O

37, \’\@\lof the following is true about the zero of a function?

It is the y-intercept of the function.

e function.

A

B. Itis the x-intercept of th
C. Itis the concavity point of the function.
D. Itis the critical point of the function.

i NEAE4, 2013/14 (2021)
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38.  Which of the following is true about the function defined b

on [-1, 317

A, Its critical numbers are 0 and 2 and its maximum value is 15..

Its critical numbers are 0, 2, 3 and its maximum value 1s 0.

B.
C. It has critical numbers at 0 and 2 and 1ts maximum value is 0.
D.

Tts critical numbers are 0 and 2 and its maximum value 1S —-i.\\

o

39. Whatis the number that satisfies Rolle’s Theorem for f(x) ;@f +1
on [0, 3]? @@
A1 ‘ c 2 %
R ' SO
B. -3 D. @ |

40. What are the length L and wid of a rectangle with perimeter 10,000m
that maximizes the area? ‘ |

A - L= 2,"500' m and \@ 00 m
L=2,500m =2,500 m

B.

C. L=5,0 Qﬁd W = 5,000 m.

D. L =3,000mand W =2,500m.
S e 4

41. If ihe%dius r of a sphere is increasing at the rate of 2 cm/min, then the rate
of change of the volume whenr =1 cm is

A.  6mcm’/min " C. 12xcm’/min

B. 4ncm’/min | D.  8mcm’/min

NEAEA, ESSLCE 2013/14 (2021) ; Mathematics for Natural Science
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42.  Which of the following ;
Ow] '
N2 1s equal to J(cosx—2x)dx where C 1s a constant?
A. SInx +x2 4. & Sinx—x2 +¢
B.  —sinx—x2
X"%+¢, D, —sinx+x2+c¢.

N
@é\

43. What is the area of the region bounded b@@v@ 0 and the graph of

f(x)=4~-x? on the intervg] -1, 172 @@/
A\
22
=5 & %

©
B. % @ D. 8
3

N

44.  Suppose j"‘ ﬂ)%x& 6 and [} f(x)dx =10, what is the valuc of [ f(x)dx ?
' 1

A 35/)@ G- 10

B.@ﬂ v
%

lue T?
45. Which of the following statements has a truth value
| (v c. (va=>@rd
A. A=V
w v pD. (@=9=>0cv9
B. (paqQ=—-0PV

~fathematics for Natural Science
a
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46.  The inverse of the function y = 3x — 5 is equal to

X+5 =X -
A y=X C. y=—3
B y-X13 D y=-5x+3
: . . x+1 9
47.  Which of the following is the universal set of the expression —-+ 5 !
X“+x
A, R\Y0, 1} C. R\{0,1,-1} <§\
o
. RO D. R\{0,-1}
(o
O
%,

48.  The graph of a rational function is given as in the&ure 1 below.

'

\% . a4
\<> Figure 1
Which of the following is NOT true about the graph?
A.  x=11isits vertical asymptote.
B.  y=0isits horizontal asymptote.
C. It is decreasing on (1, ).
D. Itisincreasing on (=, 1).

EAEA, ESSLCE 2013/14 (2021)
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. Its y-int 2
A S y-Intercept i -3 C. (2, 5)lies on the line.
B. Itsslopeis 3

pa—
.

D.  Its x-intercept is,2.

@Qj@%
D

50. Which one of the following is the standa@%

rm of the equation of the
parabola with vertex (4, 6) and focus (-8,

A (x4 =-12(y-6) @%& (y—6)> =48(x—4)

/\@%/
< e
51.. Which of@belelowing is true about the hyperbola given by T_—yl -1_?
A, \%s foci are at (-5, 0) and (5, 0).
EBQ Tts vertices are at (-2, 0) and (2, 0).
C. Itscenterisat (2, 1)

D.  Anasymptote to the hyperbola is y = 2X.
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52. Two statements p and q are given by:
p: % is an irrational number.
q: The suin of two odd integers is odd.

Then which of the following has a truth value T? \\
A, pAa=q C. -—pAq @QQ
B. pv—q D. DpAq @@

28

O

53.  Which one of the following is the cohtr@%e of the statement: If 21 is a

prime number, then 4 is an odd numbex?
A. If4is an odd number, themn)2{ is not a prime number.

If4is an odd nurnbe n 21 is a prime number,

B
C. If4isnotan oﬁg%ﬁber then 21 is not a prime number,
D

If21 is no. ime number, then 4 is an even number.

%
\%

54, Whlc%of the following is true where c is a constant?

sinvx dxi = —2cosVX +¢ C.  [lnxdx =%+c

A PR

B. [(3x+5)0dx=

7 2 Fh
Q—E-;—S-Z—'FC D. j'xexdx=.xTex+c

NEAEA, ESSLCE 2013/14 (2021) Mathematics for Ng ,,,,«a‘[ Sc ;é..nce
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55. The accelerat;
0
N of a body a any time t is given by a(t)=4-21+32

initial velocit V(0) =
Y V(0)=5. Then what is the velocity v of the body as a fun

of time?

with
ction

A, v(t)=1+4t"12+t3

C. w=-2+6t
B YOms D v(t)-9—t2+t®\\
¥
<
{0
@@
56.  Which of the following argument i vali&@
A, p,-qrp=q @ SECREIRN
@ - P.qtp=—q
B . : v o ERCIIH Y ERIR T
z | 'ﬂp’qkpﬁq Q\ D. p,-—|q|-p/\q

_ Q>/ h i ENSRTEN I8 A B
57. Which of ®llowing proof is more suitable to prove the assertion:
14234333 +n®=(14+2+3+...+n)

®\$Proof by counter example.
¥- Proof by the princip]e of mathematical induction.

C. Proof by contradiction.

, D.  Proof by indirect proof.

TR Matkaaes o Narl Seerce.
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- low ?
5'8. Math test scores distribution of 20 students is given a5 7 Table 2 b€
Scores 1-5 6-10 11_15 16-20
Frequency 4 6 3 2
| Table 2
What is the standard deviation of the scores ? \\
A. 5 : c. 21 ©@®
B. 4 | D. <20 @@

A - 8
59. What is the coefficient of x2 in the bmo@%pansmn of (ZX +—3§;) ?
| X

XPRE R
B. 0 %QQ -
/\%

60. - Wthh of the fol.ﬁg is true about the graph of y=-4 cos(?‘B ) Qv

Its e %15 37.

B. @amphtude is —4.

500

C. The graph completes one cycle on the interval 0, 3% :
D.  The graph completes one cycle on the interval ,0, 2_3737-

SLCE 2013/14 (2021) Mathematics for Natural Science
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61. Th
oii:mgle of elevation of the top of a tree is found to be 60° as measured from g
bomnton a leve| ground. What is the height of the tree if the angle of elevation of

a point
Pomt on the tree tha is 8m below the top is 30" as measured from the same
point on the ground?

A Sm C.  l4m é\\\
o | Am D. 12m @
4
o0
)

™M

n

62.  Which of the following series is convergen@@
A, Y5t @
N

(5)
e S
B. Z; (—) @ Z 220-5

ZlE X 2
/\%

63. Letfbe ctlon defined on a closed bounded interval [a, 5]. Which of the
foll@escnbes that £ is continuous on [a, b]?

f is continuous on (a, b), f is continuous from the right at a and from
\ the left at b.

B.  fis continuous at each point in (a, b) and at both a and &.

C. fis continuous on (a, b), fis continuous from the lett at @ and from the
right at b.

D. fis continuous on (a, b), fis continuous from the left at @ and from the
left at ).
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/ _4r+1 where t is

iti ticle is gi the equation S()=4
64. A position of a particle is given by q NOT true

measured in seconds and S in meters. Which of the following 18
about the motion of the particle?

A.  The velocity at 2 seconds is given by 124 m/sec.
The velocity v at any time t is given by v(1) = 161> —4.

B %
C.  The acceleration of the particle at 1 sec is 48 m/sec’. ®®
D

The particle is at rest at t = 0.5 seconds. o)
C

Q/’b

N

65. Iff'(1)=4, f(1)=3 and g'(3)=5, then (go@%? equal to

A. 5 20 |

&
>
RN
% THE IEND
¥
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