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b ; ¢4, Letpand q be propositions. Which one of the following proposions IS

Por=flis

i. . equivalent to the proposition —pv(PArg)? Ty e—
A —pv—q ena) G PAQ
B y2 !
- P=gq ) D. —-p=q

A_ 2. Which one of the following is N&__’Ltme about the function f(x)= tan~' x?

The line x=—%isaverticalasynptotetothegmphoff.

B.  The graph of f is the image of the graph of y = tan x afteritis
aoes s _reflected with respect to the line y =x.*"
C.  The graph of f intersects the x-axis at (0, 0). —
D.  The line y=%isahoﬁzontalasymptotetothegmphoff -
| = X
E 3. Which one of the following statements is true?
' A. Ifxandyare@g_@andxdivid&sy,thenydividmxﬁ

B. Ifx isan even integer and y is an odd integer, then x? +y? isodd. “
C. Ifxandy are even integers; then x +y is an odd integer. <~ < -

. ) .
D. Ifx andy are positive integers, then % is a positive integer~

-
>

. A'4. Let p, q and r be propositions. If;, gandfare True, False and False
respectively, which one of the following pmpoiltmnshagx truth value True?
A (g/\—w&);cggvf) C. p=>(qvr)
T = ) £, o
B. (qAn® @Br—a) D. Guiot
(= C-t—\ } T =227

F
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5. Which'one of the following is the equation of the tangs?'t«l!n?' i §jeph of
[f(x) = 2x* - 4x? + 5x + 3 ht the point
A.

04 ¢
(0’3) +3=O b'/’l: 6
3X+5y—3=0 C. 5x =Y _0 » ,
5 D. sx+y+3= y-3= 9
B. 3x— y—3=0 ’\Sx-q+2’,
1’ —l > B 2, _2
7 6. Let(v= A}and —CD e vectors in the plane, where A(l, —1), B( ) &
C iS equal tO@?
' C(~I 3) and D(4,=3). Which one ofthe followmg | : (;q ,
- = o) j { -7
A. 5]—6] . H 2% 4l -j.l \I = 1{).- ng "
B. i-155 l D. 4n-ym R :
E7. Which one of ‘the 'foliowing is @about the graph of the function
f(x)=4sin§x?
=1 L A ’
B.

. A (/ J\ \ ( < ;)
The'amplitude of the graph of f is 8\ B 'j
The maximum value of the function is 4. =

C The range of the function is [

k LJ)

2 2 75 -
23] —
D.  The period of the graph of fis 3-X :
- A o b i Z
\Q 8 Letzy=1+2i and' 2,=2-2ibe complex numbers Wthh one of the followmg :
isequalto ,
l_é | 1 1 :l’-'.’
A. 2 41 C §+zl 4 fi
_l g \1’ 1 \ | °
B g+ D g-30 e L 412
&B—Lj ,‘(‘L{’Q ) 1L-2¢
- 9u 9"'7—L

9421
g rol4dcmd

7, 49%,‘4"("(, J
T o
By Ry

-
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A 9. Let z; =(3 - 4i and 2y = —4 + 3 be complex numbers, Which one of the
following is equal to) — 22?

A T7-7i C. 1-i
B. -7+7i D. -—1+i
o\ - )
O.—
Q K6 5 AZ

{10

D 10 Let f(x)=x%+2x-5. Whht is the meaning of the valu

It is the slope of the tangent line to the graph of f at: —
A (25 fQ5). ¢ (1, £(1)). Iv42 - &
B. (3, (). D. (2, £2)).

C 11. If @ is the principal argument of the complex number z = 4 + 3i, which one
of the following is equal t@

A. C.

wlH BlWw

B. D.

Wi Wniw

ﬁ% 12/ Letp,q,rands be proposmons Which one of the following defines that the
| argument form|p, 4, 1 Trs)is @m‘gument?

/;A.  If pA(@AaT) is true, then s is true. —
' B ggévr) lstrue,thensmtruec/
: /\-r/—»

C. IfBA(AD) istrue, then s s true
q _\& is true, then s is true.
TVT

EAES, ESSLCE 2016(2023) Mathematics for Natural Science



e ) et ) 4 1o 1 3
s SUBJECT CODE: 0}’

' SLANSR R Y
BOOKLET CODE. 109
1 L YT
o 1s true

3. ' LetA and B be two nonempty sets Whnch one °f the follompg i about
an éatd. function f: A - B R
A. For anyx € A, there exists y € B such that f()’) . I
B. Forx,yeA,iff(x)=f(y), then x =y.% 2.

/ C.\ The range of f is a proper subset of B ol

% Forany y€B, thereexxsts xeAsuchthatf(x) y\/ .
) M R W e

.

tet re)

(4. Which one of the-following is the standard form of equation °fa(l<b_ﬁzf}
with vertex\V(1, —4) and focus F(l, 4)7 B

A (x-DP=16(y+4) ~ C.

B. (x-1)2=16(y—4) .‘:D. .,

o

(x-1*= 32(y + 4)
(T 1)2 = 32(y —‘4) |

)

A 15.  Which of the following is the value of the tangent of the angle between the lines
. £1:3x+2y=3and £2 : 2x+3y = 1 measured counterclockwise from thoez'?

S c. 2

A 12

-3 =3
B. 12 D -%

g 16. Let “p(n): For any natural number n,@is divisible by 3.” We can
: show that p(1) is false. What kind of proof have we used?
A.  Proof by contrapositive C.  Proof by contradiction

B.  Proof by counter example ~ D.* Proof by direct proof

k 17.  Which one of the following 1s@;> about a@g@ triangle AABC w1th

ri/ght angle at B?
A cot(<ACB) =® C. |sec(<B Am b\

. AC
B. sin(«BAC)= 5& X D. cse(<BCA) = BC BC

EAES, ESSLCE 2016(2023) ,
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A 18, Which one of the following s ffué about a igid motion?-..

LIS BV

D

A" " Reflection is an example of a rigid motion. ™.
B. A rotation by 180 degree is the identity rotation.
C. A rigid motion carries an isosceles triangle to a scalene triangle: |
D.  Every rigid motion preserves mp__ta_@ of plane figures._
. L A. SN T
19. Consi =ap-1+an-2 for
D ﬁmig:o::qsg 3:3: f(ii}?(?:::g/li}s equa nd e anl/";
o A” "377’ TR T e 987 Co Lay 4cu
B. 233 "~ b 610

,A/ 20. A radioactive substance of 1024 grams Joses half of its weight per year.
What is the weight of the substance that will be left at the end of the

RINEEY S 2grams o ; C. -15 grams" o
C. 4 grams D, —l‘igrams
L

5; n-\ /g’f/ﬂ‘f—&
@.:55’“(%) ' |G
S gy "
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} | - : ¢; and ¢, are

g 21. The following figure is the graph of a function f and lines &1, b, 6 : b
tangent to the graph of f at the indicated points.

~ Which one of the following is true about the slopes ¢;, &, ¢ and &4?
A.  The slope of ¢; negative. < | 4 j//d X —(/
B.  The slope of ¢, positive. t—— } ’ = I
C. Theslope of ¢, is negative X 2 LGE;;; R '
D. The slope of &, is positive ¥ ¢

x>0 X —-Xx

P\ZZ What is the value of lim ——“4;"_2 ?

N
00| —
AN
\

A=
o
|
OO0 | ==
\
>

23.  Which one of the following is the distance between the po; .
D and Q(3, 1, 1) in space? pomnts P(1, -1, 2)

A. 7 units C. V7 7 units &
B. 17 units D. J“ T units (/‘

P o a ’\
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Ir ) 18 13 .W,h'ch One of the followmg numbers satisfies the Rolle’ s Thcorcm for t)r;

& 25.

Azs. \

functlon f(x)— Lx4-2x2 on the closed interval [-3, 3]7

3 - c
A 3 c. 1 Pieyz '1/J

y ( / J ) -
B 4 D. 2

An object was ﬁred(éwarderom the top of a building and its height (in
meters) at time t (in seconds) is given by h(t) = 2t + 26t +50. Which one
ofthe- -folowing is the mstantaneou@my of the object at t =5 seconds?

A, —6m/sec €. 6misec - L\,f)”ktf*z:}{;g[
B.  -26m/sec ~ D. 26m/sec _ Zr z )*3-6

‘Let £(x) = x> +2x% — 3. Which one of the following is true about f?

A. fisincreasing on (0,0)""  C. - fis increasing on (—— 0) '\/

B. f'is decreasing on (%, oo) A~ D. . fis decreasmgcop ( oo,—%) Vv

T fa, 0 ] IS
Which one of the following is equal toiw)_@_( ¢ ]
c

sin(3x +5) N

A. 3 C. 5sin(3x +5)+c¢ o7
B Sin___(3;‘+5)+c D. 3sin(3x+5)+c

(')f;,O' . 7" [ é‘

A6 16 5~ 16 ol

-—

¢ /3’-/ Son(3X —H’D_f (*
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4 , 3 (A0
é 28, Which one of the following is equal to [3x2(x> +2)'dx7 . prem 30 {40)

3 ]
W ! x3(x135-!»2)5+c C. (_)_(_%2,)..+c O

5
B. 15xX°(x*+2)°+c¢ D. 5(x*+2)+¢€ |
* Tt e e,

Pg 29. Let fand g be continuous functions on an interva@ If _[‘f(")dx =F(x) and
IS(X)dX =G(x) on , which one of the following expressions ls@ ,
’ A [E+e)0dx=F+G)0)" C.  [(dg)xdx=FCKX) X

Fx)
B. | (é)(x)dx ~ ) | D. [@EhHE)dx= ‘—2’(‘ g

(30. What is the sum of the ﬁrs@tenns of a sequence defined byIEn/=10ri}or
n=1,23,..7 | 7 PR
A. 1111.001 <c_ mini> . 05 40,10, 3,I¢

B. 1111.101 D. 1110.111

p 31 © Which one of the following i grem of the sequence

Uy

2n-3 ' -L PSR T
{3ﬂ+2}?» : 5. 2 ((%-J 4L‘0% U= X244
A —-5:i | @ C. “% %’L}'; KX"Q
B 3 . ' 57 ‘?Dg 1
. -3 3 L=
oy 7 u L
o= Gil4-F") - 46752 "y
jed d 1-1° ) é #
jogoo00d? = 10 _g-/0 - 410
/E(”'r —f[/cjj -fov O
F//{'(’)UTD’ . ™

EAES, ESSLCE 2016(2023) ' Mathematics for Natural Science
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A32. Let v = AB an >0 ” TN L -
v c =AB and w = CD be vectors in the plane where A(-1, 2), B(2, 1y,

(3. 1) and D(4,-3). Which one of the following is equal to the scalar (or
4

SUBJECT CODE: 02 |

dot) product of v and w? [ v 7y
D
AT c. s )
B. 38 | D. 3 R o
, [ LQskye o CE
! ' N K S Y Ar AR TRy 7 SRR Y AT ."-(,h'f;\'.‘
Let M = 3—3- |- Which one of the following is the det(M)?_~
‘ -1 s J T N R b ST B . N
‘ {( NI EalE st
A -10 C. .30 T |
30 (3] 0 =
B. 0 = : D. ‘10 , . b
2 -8 -4y - oo SR R
Let M=|0 2 0 [. Which one of the following is ‘equ'al tb
6 -4 10) L
(1 -8 —4) ! 1r~—_-4--'—£—}};
A |0 2 0] 1*’ cC. |0-2—0] .
3 -4 10) (6 -4 10)
.fl/—--zr":“z‘\ (1 -8 -4\
B. o 1 0 : D. 0 1 0]
- - /\ (O
[
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Faban s
Use the Following Frequency Table to Answer Que.ﬁoWS;andliﬁ-"&Pd
The following table depicts ranges of the marks that Grade 12 étudéhtﬂ ‘cértain

o
school scored in Mathematics Final Examination. ’ o t/ (/)é. = ’[ ",
Table ! ‘
Scores of Number of Lj !
Students . Students .. . A

: e
( 0-10 TN _ . 'T
f)/g 11-20 13 15 /,’b')f . ;M IR %4

((2/—30175 (_[,O 12\7'{5 rl,})’lilp 4 ;¢’ 4"{"10(22" /-/
LN 15 pranay = FIIRAREE 11 '4’9' . M/
31-40 Sy &l g0 A %(

450 | 202 Tl G ag.r vl

| qo§

Q 35/ Which one of the following is th@e of the d;lta given mTable? 21 -1¢
- A. 2417 ~ 23.83 oo ,

B. 2633 D. 2537 _ / 9' y

W Which of the following l@bout the given data in Table ? o ff’ =

The class midpoint of the third class of the given data is 25 8 == 20

A.
B.  The lower class boundary of the fifth class is 41.-X _§'__3’_
1 C. The lower class limit of the second class is 10.5 - 5 3
D.  The class interval of the given data is 50. <<
C37. Let A, B and C be three exhaustive and mgtg_ﬂh_%ﬂ_ug;vwcqts of a

random experiment and S be the sample space of the given experiment.
Which one of the following is true?
A. AnNBANC=S C. AuEuC:S

B. AnB=SuC D. AUB=SuUC

EAES, ESSILCE 2016(2023) Mathmmafa' Natural — ﬁ’_... .
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/\ 38. Which one of the following is the contrapositive of the statement “If x 13 8“ 2P

:ven natural number, then x is divisible by 2"?

If —
X is a natural number that iggaLdivisibleby 2, 2, W —
If x is an even natural number x is NOT divisible by 2.

B
u C.  Ifxis a natural number divisible by 2, then x is even
D :

If x is not an even natural number, then x is not divisible by 2

| CQ r_ ﬂ 39 Let P(n, r) be the number of permutation of n objects taking r at a time and

w‘%%‘“_h T .

C(n, r) be the number of ways of selecting r objects from a set of n objects

without considering the order of selection. Which of the following is true?

A.  C(10,4)=P(10,4)4! X c (10,5 =P(10,5)5! ol &

B.  P(10,4)=P(10, 440, gD, P(10,5)=CAL3 - = T
IO( ,L%¢( 6! ¢/6( - 7ol _ 104, g'¢

” dq Q! & St g e Jc
~ ( ) ~ .
0. Letf(x)= 2sm( x) Which one of the following is equal t@) y; ?-/47

Ni—‘

/
l . 1 —1_ -1_ ) LO/: - 'Oa Vd
A. ——l—ﬂz—x C. 6 (2 r,\ = .ﬁ(\}’)
1 1 * _1_ l.) o >
B'@ix) . @ 16°°s(2"
/ & o S 5 5, . -
A‘ﬂ Which one of the following is theof the function f(x)=2 elv
( g2x+2X +X )e C. (2x+x )Ze
(X+1) ) (x+1)
(2x+2x +x)e’ D. (2x+x2)e‘
B x?+1 x2 +1
— L = L x
,r/‘lu()—~ 2,605(11.)’6, Cc-‘ ) L)
- /L ) L - '1 StV\( ’1\(
P )= _son(aXI T 92 ;
j )L P s (h¥)
Fy)z 4 s
N ematics for Natural Science
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42.  Which one of .the following is thc maximum value of 7the1func:i0n
r~ - '

f(X)‘—x — X on the closed mtcrv([o 3]?/ 1001 = // 14 J

¢

_2 2 ).
A -3 e : pe) ‘
Wy ‘l,

ﬁ@ What is the derivative of the functio

_2x+1

’ﬁ
~\)

A.
2Vx2 +1 Y %’( o

: 5 A = D
2x° +1 T

A 44. What is the area of the region enclosed by the graph Of the ﬁm_gtlon

f(x)= 2x> and the line y = 8x between the vertical lines( x = —Vand x =27/ |

"~ A.  11.5 squartunits C.  12.5 square units

B. 16 square units D. 32 square units y
—h

(20 b0 g uflemy O

$45. Let a and b be redl numbers and a <b. Let f be a continuous function on
[a, b] and(F/be an antiderivative of f. Which one of the following is trug?

b b

[f(x)dx = F(a) ~F(b)¥ C.  [F(x)dx=f(b)-f(a)y<

) a

b ¢ - 1 ) Q

b .
B. [fo)dx=F®)-F@<  D. [Fodx=f@-f®) — ;"

A.

EAES, ESSLCE 2016(2023) >w
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&46 Which one of the followmg ,SWm a standard coordinated space? .
The intersection of the z-axis and the x-axis is the yz-plane. /
The i Intersection of the xz plane and the xy-plane is the xz-plane.

The x-axis and the y-axis determine the xy-plane /
The y-axis and the z-axis determine the xz-plane.

b3
P

P

e witn

SUppos@nd T can complete a job @ if they can work together.
T needs 3 more hours than § to complete the job. If T works alone, in how

many hours can he complete the Job" | ¢+ Lz !
3 hours 9 hours e

| 6 hours W 12 hours
| % e

%‘48. Whlct{ O'F |?f ghe followmg points is the mtersectlon point of the line

£: 3x — 2y + 4 =0 and the circle C: X + y —y%x 4y —5=0? .
(-4,-4) ~ é)rlf\fl/ 4 C. (4,8) s ’}T "‘:3 = 2
(2 5) /‘(’/ﬁ D. (=2, v T
NI T'*Z J( \
A 49. atis the‘ofthe function f(x)=1-[x|? TQ*K , ’j y
- 2 (o, 1] C. [-1,0) (9(91&3‘:13*)'
B. (—0, -1] ‘ D. [1, ) | JT% /,’ (s
| l T i ¥é& = C
@ Which one of the following 1s /4 true about the graph of the function )
o iy B
X ? -
f(x) =———:5-x‘:‘6’ (X*K\(W’)/ | ;.
-9 s The'graph of f is symmetric with respect to the y- axis. (t-3 V(T4
L] ! The: graph of fis symmetrlc with respect to the ongm L i T
g h of f are (-2, 0) and (2,0
(X The x-intercepts of the grap ( ) ( ) O -

(0 2) . )
The y-intercept of the graph of fis (0 ) «(\ (<)~ XX C

’

Mathematics for Natural Science
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x 2 2 ;
A 51 Consider the ellipse defined by the equatio n o 25 %'_6- =£. . Which one of the
Qa -
following n@ about the ellipse? -5 p= Y pries a .
.. ) . 3 C 7/5 =1
A.  The eccentricity of the ellipse is 3 L crt- ¥
B.  The length of a latusrectum the ellipse is 9 units < — @? 7
C.  The length of its major axis is 50 units 3/7
D. . The length its minor axis is 32 units l o
g
~ ) - 4
052. Which one of the following is the limit of the sequence gn_ln_-i;_}
2-5n—6n’
1 7L E
. g L =3 -
por 8 2 . 2 - h
B. 3 D. -3 . 3

X—-y+z-1=0
equations given by{ 3x-2y+2z+3=0 ?
2x+3y-4z-2=0

1 -1 1 0
A |3 -2 2 0 C.
" 2 3 -40
1. -1 V¥
B (3 -2 2 -3 D.
2 3 -4 2

EAES, ESSLCE 2016(2023)
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Which one of the following is the augmented matrix of the system of linear

-1 1

(1 -1)
3 -2 2 3 "
Lz 3 -4 -2 '
(-1 1 -1 45
3 3 -2 2
-2 2 3 -4 .
Mathematics for Natural Science .




1)se.

BOOKLET ébDE", i y 'I//’ \ d&),\)m o]
pa . 14(97 SUBJECT CODE: 02
2
L L§Jﬂ - :\\)Nhich'(mé of the following's equal tg\ﬁ"j/?
S = s . - ‘ @
0 o] o © -
o) %l ] -
1 | , I |
o Py
1‘ 0 D. ; 0
1 :\\‘_l; " " nls 3 -1 P
| 3 ) | | v = § 6 "—éC/
- ( ' 5 (6/ 7‘) |
/ 35. L_et C=3i-2jand P_= 6i + 2j be the position vectors of the center Cofa
circle and a point P on the circle respectively. Which one of the following is
an equation of the circle? j)a @42 d_ of - i
A xX*+y*+6x-4y-12=0 K- L@w—,@@

1

B." x*+y +6x—4y+12=0 | ==

‘ 2 43 —jr=0)
C. xP+y?—6x+4y-12=0_ b_ﬂ;éx +« V ] '
D

x2 -q-y2 —6x+4y+12=0 °

n the coordinated space. If P is located 3 units in the

a point 1 o~ - o

I&,Ft I:i:: ofpnegative -axis from the origin, 1 unit in the direction of
Irect _axis from the origin and 2 units in the direction gf positive z-axis
I;TOSIU‘;;CY origin, which one of the following ordered triple of numbers
om ¢

represent point 7 o C (3,-1,72) -4, 2
3 -1,2) N Nl

A. (3, ) D. -3, 1,2)’

B. G, 1,-2) A

Mathematics for Natural Science
—rT, (2023)
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e a function. Which one

) b .
(' 57. LetA and B be two nonempty sets and f: A — B " inverse fqnctlon'? .

of the following is a sufficient condition so that f has
A. fhasto bea 1-1 correspondence. R
B.  The range of fis B. _
C.  fisaone to one function .
D. fis an on to function. | | y

E 58. Let fand g be two real valued function of the real variable and c be a real
i number If/ lim f(x) =2 ] and ] lim g(x) = —3,)which one of the following is

A lim(f-g)x)=61 C.. Jlim(f+g)x) =51

B. lim (i)(x) —-2 D. lim(f-g)x) = —M/
x—=c\ 8 3 X—C
b=

—mtb
O forxz] =& =¥
for -1<x<1 @

+b for x <-1 - = b

I

A 59.  Let f be a function defined by f(x) =

What are the valuq;'s of a and b so that f is continuous on the whole real line?

A. a=—3andb=6 C. a=3andb=6 __7_9:3,_0\
B. a=3andb=-6 D. a=-3andb=-6 w*a‘i"
C Which one of the following is@about a given data? _ Cj
‘ . The heights of students in a school is a continuous data.

B.  The family size of households in a village is a continuous data.f(’

%Z The number of participants in a meeting is adiscrete data _—

D.  The number of people who are members of a club is a continuous data, X
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. +6
The minor of the etry Slis 12,

| The cofactor of the entry 7/iS 3Y
: ::The mipor of the element /‘1 isBiX
The cofactor of the element 6/is 6 -

E 62.  Consider the following system of linear equ.

ations: =

Tytz=l oy =1 g4-4

X+z=0 -4+t =0O
Which one of the following is the solution set of the given system of linear
equations? . ' .. 1oj, .
1
9 1
A | —% [ C 3 -1 1y
- Zo B \ 2
&)
] :
J L D gt !
B. 2 o 0
1 ‘
LL%‘
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The angle. of elevation from the top of a building of height 15 meters tO the
top of building A is 30°. If the distance between the two buildings is 60 -4
meters, what is the height of building A? e

A.  20V3 meters C.  60J3 meters ‘
B. (203 +15) meters D. (6043 +15) meters '
Whichl?ne of the following is the coefficient of x’y® in the expansion of
(x+y)'"? W Y "
11 Cy )(r i 11
& = S 2
B 11 T4 5/{ D LH
ST ) Coe 3
k'

Let f and g be two continuous functions on closed interva
a real number between a and b. Which one of the

constant and cbe
following is | ge about the functions f and g? _ 4o r
@201
- =

A. Ff(;@)-dx = —Tf(x)dx v
i b

B. Ff(x)dx=F'f(x)dx—Tf(x)dx X
: C \ a

C. . | (KE)(x)dx =k [ (H)(x)dx
a a

b b b
D. [(f+e)x)dx= [feodx+ [gax
a a a

THE END
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