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DIRECTIONS: For each of the following problems, choose the best answer
from the given alternatives and carefully blacken the letter of your best choice
on the separate answer sheet provided.

[.  Which one of the following is the set of critical numbers of

f(x)= %.1’8/3 =G

(A){=2. 2} (B){~1. 1} (C) {-1,0, 1} “(D){-2,0, 2}
§7T N L. 5 -

- 1
\]\}'1_ _'__ - 'J; :l: - ! l‘l g
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2. What is the greatest lower bound of the sequence {( I L} ?
=0

- n+l
-y -
1 (A) —| (B) 0 ©) -12 1 (D) 12
e -
2 X- __i. Which one of the following is true about the pair of lines:3x + 9y-24=0
4 and 4x+12y+32=07 v - ', 3 Y= =3,
(A) Perpendicular lines 3 3 ‘1:‘&(:) parallel and distinc; lines
(B) mtcler;*ect:t;ng lme§ \ _ (D) representing the same lines
S Rl R S ,))
4. Wthh one of the following is equalto f(x)= \/(x+4) for every ;C;m 2 2‘{
(A)g(X) x+4 | VJ"" ,,,_i e }Q_) g(x)—[x+4|_ ‘f] 2
B = r '.,--' - /‘-" Y
( )g.(x)- xf-2 _'x 7 (D) g(x)=|q+4 §'\ 'Lb
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5. The center of a circle on the line y = 2x and the linex = 1is tangent to the circle at
(1,6). How long is the radius of the circle? ' D

(A) 5 (B) 4 .
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6. Whatlsthevalueofl 3" +2 ? { i
o 6" L |1 3
(A1 0 (B0 L (C)w (D)ﬁE

G

7. If F(x)= Ie"dt » then what is the value of F'(x) ?
0
-x+ 1

(©) (D) —e~*

(B) —e " —1
s +1

"(A) e"
Pq = ) &
r __51: i I l‘:-
38 I :5?_:?,’- is False and P = f? is True, then which of the following is True?
(A) PV('_'qAr) (C) ﬂp: qu)
_'T'
100
y «+., then Zan=

“'(Q\zo,ooo (D) 22.000

( )2 1\? SN Sk |
8 + h 8 (.—] A on A 1
10 What is the value of L:m 2 ? o = ('A - ‘) - {
A A= a -+ v,
94 Lkw11ﬁ\*hw an. M
—=Jd4 “in

A
—— (A)O
(D) The limit does not exist
alf\v ey rCQ—L-LW_ ?‘:1.3

; (B) 4
11. If there are two children in a family, what is the probability that there i is.at \n__ ¢ 0!
N least one girl in the famn]y‘? K -
%’f_’_‘_} a1 ®B) ,‘ © 3 ?&{3 368-3 4 {n_',
S RS A NP D
atics for Natural Sci 011/2019 D B LS TiRy— : :
bl T TERIAAUIFAI 25000 |

O.L), et

\

9. If =2, a=6, a;=10, a=14

(A) 20,020 (B) 20,200
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| -? | ‘2 -x 3 2 _
12. 1f|3 2 «=|2 2" 3] then whatis the value of x 7
2 41 |1 -1 =2 )
L i 2 2 | 2
A)- B)- = e o 5
("\J?5 (B) : (C)3 (D) 3

13. Let f(x)=2e" —ksinx+1. If the equation of the tangcnt line to the graph of f at
(0.3) is v =5x+3, then what is the valueof k7 0 £ S (ol X

(A) 3 “(B) -3 (C) -5 (D) 2
k “2 ‘& '::_,‘: :f: oz 4-7%

14. Evenday a person saves 5 cents more than the amount he saved on the previous
day. His target is to save the total amount of 3225 cents by the end of 30 days.
How much must be the starting saving to meet the target?

.{A) 35 cents (B) 25 cents (C) 50 cents (D) 60 cents
3+4i, g5 A
15. Which one of the following is the multiplicative inverse of e =t )
-5 L ! f\
8 @l, ¥as= | 8 31 | _
0 A he e T C -————i "-...‘ 3 (:" 9 oAy
_._.__‘_,..‘_;1( 55 25" o o s (')1__‘ TRETURRE RS = A4 (35-) ¢
i = T S Mt . Ty £
i 8 e 4 g8 3l dme o L) —_
- e o : D) —+— =i g S
'8 3 (B) 25+25 \ET-’ = E. ts 7 }! ( )25+25 rﬁ t
- 7.“2; q"-""f) ..j . o ? f;{,‘(:’
ﬁ.—n" - v+-S () x-2y+z=1 i ——
16. Con51dcr the following system of equations: { —x+y+z=3 '° »rl—H 60~2 0
- 3x-S5y+z=k
+_?;, How much must be the value of k so that the system has a solution? ! '+ 23‘ 4
l'-‘)_r" f -
e, @7 ®1 Hr ©o M -1 ~§ 4310
’ g _,_:)..E- ~‘34_3[ L
/X *17. Whatis the value of I—x— ? 1:7::_';
i 3 ’;'S: | o &
1Q In2 ; g In
- -2 L (B) s yoh2 = - pyla2yl
22 2 2 PR TN T B
ar 4 Nio) 2272 \9F 5 i3 :
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18. Among 2000 students who took a 1eg10nal exz]lm the percentile of certain student's
score is 90. Which of the following is correct about the student's score?
.“'< (A) The student have answered 90% of the questions correctly. "> Y
“\{B) The student's score is greater than or equal to that of 1800 students.
~ (C) The student's score is the same as the topl0% of the scores.

(D) The score of the student is as good as that of 90% of the students.
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19. If Aisa 3x3 matrix and det(A) =5, then how much is dct(2ATA) ?

f ] A
* .- A) 200 B) 100 , C) 50 D) 20
D W S ®wo . ©%0 O
20. What is the simplified f BN | | | e pa" a‘\on
is the simplitied form of ———— ¢
) 1 g @mamcp
1 : ke, PEEE 1’ _ 3 _ If’r 3 _ 3
e\ (A :'J b : (B) @b’ ‘ | (C)a h (D)a b
LD b~ —a -a . = ab a-b
2l 21, \If the circle passing through the point (-1.0) touches the y —axis at (0,2), then
557 bl what is the equation of the circle? i 2 ok V4 =470
A 33 (A) x*+y? +5r+4) +4=0 400 e (C)x +y2-5x—4y+4=0 :T ! .
N p
S (B) X +y —5r+4y+4 0 - s ‘(«le +y? +5x—4y+4=0 ‘.-»/ i
)i "'sh-.w .1, T o : I
LTV T z°+1 1 42 v
! -2 22 Letzbea complex number and w= 3+4z If i IW{Z ——w then What g
2 - N Ny oy
1 = is the value of 27 404 ) ‘-"-5‘1
) (A) —4-2i (B) 4-2i (€) —1+i -1-i U, )\ |/
i z L T
(} 53. What is the value of the left-hand side limit, hkm -—\/4x +9x2 9 l_
t x>0 x2 o £ |
'\,}, (A) -3 © 2 (D) DOCS not CXlst

<R .-w%f‘) xS\

\(z_ﬂ +o. 3.r+,1'1._zq+l-f4 i el {‘Q‘ 3
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24. What is the value of Lim > i ) L\( 2) (5‘ + aX +4“\ A-F‘-{-l-w
x= 2 x° -
| Xo2) (x49) R43
‘:W(B) 3 ' (D) The limit does not exist. .- el ’S
o v

25. If f(x)=ax’ +2+5 has local minimum at (2,-3), what are the values of a and 57
X :

2.0 L : 1 F 3«)
(A)a:—l,b=]2 ?’"L'r\-}"_b '!‘((C)az—, b=1 3 A "( "3
5 4 E 4 O
X
@ a=-1, b=-12 ©)a=—, b=-12 2,
Himme— = - o F X ) a=-—, ==
V=72 Pz faa g4 3axt b _ o
._—‘ e Ty a IV
o | £ -
26. What is the value of I————ch‘? A r T W
x“+e e LA -—--'I-D —
] o 4+ .\’ l [ x+l i
(A) —ln(x +e* )+C ; (C) —In((,\'+]) +e€ )+C A | ; \\
o ] ) Sl ‘)
b NG : 1 Y o \ -
(B) lIn(.v:"+e')+c- . (D) *ln(-\‘” v )re ‘J"g e
‘E. L LT PI— | & i [ '.J
27. What is the area of the region bounded by the lines x =0,x =2, and y =!I and the -
curve _)’ —f 9 _ '
+, 4 5 (‘2 | y i _ J_ __8_4_ 2
(A).i—z"g B33 ©3-3 Dr=7*3
' 28. If the region enclosed by the graphs of f(x)=x and f(x)=x" from x=0to x=1
v rotates about the x —axis , what is the volume of Lhe solid of revolution? L /'
14N A -
s 2 ‘ “,' Q_,
1 - (A) -—_;- cubic units | J (C) = cubic units 1 4)%

‘}D) =L cublc units /a iﬂ
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‘29. Which one of the following is a vahd argument? ~ - o
E: ™ >< (A) IfTdon’t change my oil regularly, my engine will die. My engine, died, Thus,
I didn’t change my oil regularly.
AW - ‘&B) If I am literate, then I can read and write. I can read but I can t wrlte Thus I
Y

am not literate.

.'C tJ >< (C) If you do every problem in the book, then you will learn the Sl.lb_]CCt You
learned the subject. Thus, you did every problem in the book.

\4 (D) If it rains or snows, then my 1 roof leaks. My roof is leaking. Thus, 1t is rammg
t:! and SﬂOWlng ! \ I L i ] | \‘_ -~ ) .‘.L Ii r- ; -
_\(‘113,_; =~ Gl AW — a N / "“,-\“ "" i /\S
A ) -
/- "_‘ 30. The earth’s orbit has a semi-major axis a ~ 149.6 Gm (gigameters) and an '

R 2 eccentricity of e ~ 0.017. What is the approximate value of the semi-minor axis?

(A)152.14 Gm (B) 145.32 Gm (C)149.06 Gm (D) 149.58 Gm

31. The marks of 50 students is given below:

s Marks 0-10 | 1020 | 20-30 | 30-40 | 40-50
\'. ! No. of students 5 8 f, 10 2

If the median of the data is 26, what are the values of f, and f,?
(A fi=7./£,=20 By . .,'[(C)fl=15,f2=|2
(B) f,=12.f, =15 D) f=20,5,=7
h 0 “-p[2¥-

e

32. Suppose 2,500 items are produced by a machme and 2 % of the product are
randomly selected and tested. If 5 of the tested items have a defect, then what is
the probability that an item produced by the rpachine has NO defect? ‘
(A) 080 (B) 0.85 (C) 090 (D) 0.95 j

: b= 20

-1
2x X g is the value of x? ' : ¢
33, Ifz[_s ‘3] =L_5 _4],thenwhatls _tev g — 4 Ay
‘ BIR '= 11D

N 1/ ]
(A) -2 B2 ©3 N (D) - 1——

v, @ alar)

/ ]'"'O b(‘;}c':’:ﬁ:‘hv
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34. If the second and fifth terms of a geometric progression are - 3 and — 16

teSpeetwely, what is the sum of the ﬁrst enght terms of the sequence?

255 L 128 “ii 256
e : C) — . (D) ==
/(A) 128 ‘ ( ) 256 Al ) 255
o Lo H
! 32 3 L
o 35. Whatis s the limit of the sequence l, TR 32 TAEReY yoor? h ( },|
. S . | By ot .“ . ) 3 .
5 (A)0 (B) 1 Q3 WEN -,".*. .
. 36. At what value of x does the funcuon 2 (x) =22 _ x*attains its maximum
W Selorms st g S o . Ol A
’ value? £ am g B N e e
gy - (A) -1 B0 o1 (D) 3 o
L W ; L \ g oy }:I
) 37. What is the solution of J4x (¢n x+--'5)dx ? ; Yo e o
3 — X f
o _' (A) 4x2(tnx+1)-2x>+c (€) >(2nx+1)+48nx+c T
_ (B) x2(4€nx )+2nx+c "(-D) 22nx-D+4nx+c =
“C ‘i o - P -.-aj 2 -"'. o \' :' o ' e
38 If f(x)=ax- b and f~ (x+1)— 2x+2 for each xe‘R then what must be
_ | ' the valuesof @ andb? /' 1\ B .J . g
e \] - Wwa=z =2 U ©a=1, b=l OV AA-by 2l
i B (B) a=2, b= 2 S VI S 1> a=2, b=3
= b} B LN e .
\ oL L\~ ’f: '
q: ‘ Cf_ 39. Whichone of the following is true about the graph of f(x)= ﬁ%+3?
o v X(A) The graph has ahole at x=2. e s..’ by
s Y (B) The vertical asymptotes of the graph are x = -2 and x=2. ™ SR R 2
' A horizontal asymptote of the "
l | ymptote o graphis y=4. ()(4_1_) (.,(4_.5\)
a x (D) The graph has y - intercept at (0,~2) N \‘J___ -
F:'; (N +"}_){'\f__l) A
)
< - j
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70%
40. Fatuma can solve > 90% of the problems given in a book and Mesfin can solve o.

blem, selec:e?c?‘
What is the probablllty that at least one of them will solve the pro
random from the book?

(A)0.77 (B) 0.87 ) 097 (D) 0.67
T g/ 0.2 5 g
41. What is th lar f 2 . : ™.
at 1s the polar form of T o .
o g :
(A) ﬂ(cos—72£+ fsin%) 11.:_ ;_m,:l "lltj-_.(C)Z(c083+ :smE)
M 1

[ '- !,__’,' S " "
(B_) \E(cosg ® fSiﬂg} ERA R S (D)?.(COSZ + i sz)

: T N,
& (2 4 S 1 . '
42.  What is the sum of the infinite series ZS ( — —) ? s -
¢
(A) 15 ) 2 (©)5 tiy &5

43. If f(x) =1n( “"""), then what is the value of £'(0)?

E In2
(A) In2 (B) —2In2 (C)L (D) 1
) . . L
44. If Iz(xj =\/1+\/; ,» then which of the following is equal to Y e r_f_tc
1 DL € —= e
) 21+ ™, 21+

v ) (N2 {sne ) \ w’
> i 3 p - .\,
T e edo) "
N\ T/ / .
/ -
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45. A man wants to fence two identical rectangular enclosures in a field alongside a
straight river as shown in the following figure.‘_ Y= 192 ~24
e 3baz 192, e gy.a,
K - T s (A "3 L

What is the maximum area of each enclosure that he can make with 192 meter
fencing material if the side along the river does not need a fence?

(A) 1530 m? (B) 1564 m> (C) 1664 m> (D) 1536 m?
46. For real numbers x and y, which one of the following is NOT true?

(A) (VR)(VY) (y*+ x*2=1) ¢ (€)@Y) (y2x* + 1)

(B) (Vx)(3y) (y 2 x>+ 1), (D) 3x)3y) (y 2 x* + D)7~

/ | Y & 1y
47. If f(x)=x"=2x+1,then which one of the followinz is NOT true?

v (N f(e)=0 for some ¢ e[-2.0],

vl i d -

(B) f(0) :% for some ¢ e|0.1].

r . £
.. \ (C) f(e) =% for some ¢ e|-1.0]. i oL
~ ST A -9
(D) f(c) =3 for some ¢ e]1.2]. - -
4 -11L) .
48. A water tank is a rectangular parallelepiped with base length 3 m, width 2 m and
hgiﬂgi)_ti.’__.ﬁ.’?ﬁu]l. If water is flowing into the tank at the rate of 0.12 m3/sec, then
- Al how fast does the level of water rise up in the tank?
! :— bl ./\ : Vg ™ - .-4_-. -
E . (‘AQ\ 0.02 m/sec A T (C) 0.04 m/sec =1
V-6l B 003nusec | S (D) 006 misec = LV .. 3
e e Y 3 1 ] T .
— . : o ) ’ ‘ ' { GJ‘/\
49. If £ is the greatest integer function and g is the absolute value function, then what
is the value of (feog)2)+(go FY-4)7 f N A
Vi (f s&é(g fX-4) 50 |
T (A) 1 \%3 © -1 D)2 NLF
“f)’_f' ) ":‘1’ ."_."]'b- = ‘;’ ; :;“( . . ”"_ 3 % wf - “ 'z
A g . AT R o
L . > g - JE oc
}—2. - = g i ! A t[
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— _=! valueof a? a : - Gl )
3 (A)0 @ ©2 't -3 -
' i on w R ] e B e B TS |
. |
\ : CD with base vertices A=(0,3) and B=(4,0) and the Sihss

L -""‘--.,_‘\ % . ] ’ ) ( .,) \/ ' ~ ;:4, Sl
by X0 mme = o S Dl el
g A VLR { “ “1 v, B
. 3 (1 y . o i s -,.f
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X . i ; 3 - - " “a five-vear-old
30. There are three children in a room with, ages four, five, and six. If a five-yea

; _ e 2 -
child enters the room. then which of the following statement 1s COI rect 7 .| ,t) {:,
“w\mean age will stay the same but the standard deviation will decrease. —
(B) mean age will stay the same but the standard deviation will increase. -
(C) mean age and standard deviation will increase.
(D) mean age and standard deviation will stay the same. '
4 L -’ ko g ’
- 1 : | oy
51. If f(x)=—.then whatis the value of f'"(x)? e
X ,
s N —I " ' o (_l)nn! 3
[_A.]-f”' (x) = ( )ﬂ n (C) j( I(—r): — /’.‘ s .
-1 (n+1)! s (=D"n! BT —
(B)‘f""{.x")=m[ ; i : (D) f()=—05 Y
X ‘ X - _
i
52 What is the value of cot 270° + 2 cos 90° + 4 sec” 180° ? ’T 1
(A) -2 (B) 8 (C) 4 (D)7 4 :

i ; .‘ f

2 is prime that can be proved or disproved by which one of the

53.) WneN, 3" -2
\ following mathematical proofs?
(A) Direct proof

(B) Proof by exhaustion

(C) Disprove by counter example
(D) Proof by contradiction

b - -
— ]
-

54 If the point («.0,3) is on the sphere centered at (1,2,3:)* W.ith r

adiu
1

s 2, what is the
1 » ’ f - \

55. Consider a rectangle AB -
vertices, C and D, in the first-quadrant of the coordinate plane. If its height BC is

h of its base, then which of the following indicates the coordinates

Y

2 ING

half of the lengt
of vertex C?

(A) (4,5/2) (€432, =2)

1172
M- FJ '2)

\
n
-

(B) (6,3/2)

,

——
e

/

e

"
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56. Which one of the following is a valid assertion that can be proved by the principle .
of mathematical induction? F 3~ : N
',\(A) 3n+25<3" for every integer 123 b 277 S
’”(B) 2" >n+20 forevery integer "2 4,
- (C) " <2" for every integer 721, el Je ! by ¥
- %(D) n’—n 1s divisible by 6, for every integer 721,
\ "‘Q I < ) L '
1 > 57. ShipAandB depart from the same point at the same time on the course N60°E and ]
'} * N40°E, respectively. If the speed of ship A is 20 km per hour and the speed of "

ship B is 30 km per hour, what is the distance between the two ships just after 30
minutes of their departure?

[You may take: ¢o0s(40°)=0.77, cos(20°) =094, sin(20°)=0.34]

(A) Y40 km (B) V43 km (C)V/50 km (D)V/53 km
| 58. What is the image of the circle x* + y* —4x-6y+11=0, when the origin is shifted = ""J-'l.-%
~ to the point (1,1) after translation of axes? . -’ ff ,
T(A) x4y —6x-8y+23=0 (©) +y +6x+8y-23=20 ol
(B) x* + " ~4x—6y+3=0 (D) x* +y —4x-2y+3=0 D A

2 |
)

59. When the plane is rotated 45" about the pomt (1,-2), then what would be the image

of the point (2,4’ 4)" ) \
") (1_5_‘[ 24 TI] 05 e © (5‘/_ ’f) B
\ 4, : 2 2 _
\ R . 1 =
! - I~ - st — .
2, I Y 2 P
!\ (B) [1_—{,-2+ : | o - (D) 72 7
s = EI:- , -
C*’ MLy by Lo I LR -
X4 1]1 LSNP A Lo i . b - .
— Y Ju _2, %-" Ty . e Cp\\- r"
A s J ey v/ r ,;,“1 It /?_.-i_..... >
’ (. '::J A - r I+
e Caoc - d._./ | ) { .(') })F
N2 B N VA e Ty
-\f‘ﬁf ) R \ T B
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60- lf =" ;- -+ _? ng
| U=2j-k and v= -8 +3, {hen what is the unit vector in the
rectionof Su+v? !t ), 2 2.
B e kb
(A +2j-24 N 17 .2 7 2
C si+2j-% .
Q 3i+37-3k Ty .o 4
N e B e A Jév 1.
B) 2;+1;-2% 17,2 5.2 .
3 (D) f o % +—'k T
3773 3013713 Yo
'I',}LV}

61. The diagram below is a representation of a 25 m vertical observation tower TB and ., “f
two cars K and L on a road. The angle of depression from T to car L is 30°. The -7 f.
angle of elevation from car K to the top of the tower is 60°. B, K and L lie in a -
straight line and lie on the same horizontal plane as the base of the tower. :

What is the distance between the two cars? - AR . a)
5043 8 : 4
( A) .5_0£m (B) 50v3m ©) 5 m (D) 50 + V3 m 3
62. Let L be theline given by the vector equation (x,y)=(l, D) +1(/3, 3,1), reR. What
is the equation of the image of L after being rotated 15° about (1,1) and then
translated b)/// vector u = (-1, l)i’ il VL - Ve I N
\ﬁ\ AN © VExy-1 3 =AY
: o Wil ot :f" N %t[)) -X+ J_ )’ 1 ‘y' ,,i. —
e SR A
z’-l i I= 1+ & 3 i‘
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63. If the angle between the vectors A= (2~1,1) and B =(1,l,a) is —3— then what is the

| N T < ’ i
\'.ﬂue Of a? 4"{-' i ) )!..'J‘ d ,‘\‘ ’w.’ .4.!_ LY. L

L IN # |
(A (B) -1 (C)2 (D) -2
g 2. A N
64.  What is the solution set of sin? x —sin 1cos =0 over [0,27]? N Nl g, -
T _5r i -
.2”} ) (C) {O,_,Hv'ﬂ—rzz} ok & A 3
™ 4 - 4 4 VLr R VN mm g
< o J P
} o Y 5 n Sz
} \ I .)T. ‘.-T} B (D) {0,_“7{,—} » g
1 ~ e 4 4 vt = )
63, Which of the following is a correct assertion that can be proved by the principle of
mathematical induction? ~
~ | - . L af ]
() <1. for each real number n>1. - -
n=1 ' s
——2- (B ' <4 foreach positive integer m. I ~.
f' ~a = % a -._' '_n
& «Cr 2" =1 is prime for each prime integer p. T I R
- Y . ' g’ i o e 3
S 5., Dy k!'22", foreachinteger k=4, : ~ = L
A . . » ] )
/ -‘f ' N 1 » -
y A / ~ ! 4 ; - , . ! o —
Sax{ § - o . — Y -.

T THEEND - ‘
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