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The least upper bound axiom states that every non-empty subset of R that is bounded above
has which of the following in R?
i ol EFE
(A) InfimuminR ~ (B) Maximum (C) SuprememinR_(D)” Minimum =43
/ element P element
£ A f: . ”
2. 6x%* —11x + 4 FUFEES & 8 %'/W-’)

(A) (Gx-1)(2x- i), (B) (2x-1)(3x-4) %C) (6x-1)(x-4) (D) (2x+1)(3x+4)
(a |

The factors of 6x2 — 11x + 4 are: D
(A) (3x-1)(2x- a) (B) -1)(3x - 4) O (6x-Dx-2) (D) (2x+1)(3x+4)

3 @mﬁaﬁwa‘wﬁﬁmm?:

(i) x9 ("O:fm.— Wt 4
(ii) y=2x+3‘oﬁTTTUF{T?ﬁ; é‘h\v\cm-,-q, (\&\‘-—j\r\-a‘v\- _!..,_1
(iii) ARy >10 &,y — 10 waf¥fia #, Ay + 5 AT A 1 x = 4 Ya(W)
& farq ameye g N B S
‘ w2
\‘(AA)/IG’/' (B) 1 . &0 u (D) 21
flowchart performs the following steps: 8 P
(i) readx; % 9 s N \
(ii) computey=2x+3; 93

(iii) ify > 10, output y - 10, else output y + 5. For input x = 4, the output is:
(A) 16 S ® 1 \_(}u\(u’ (D) 2
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4. 2 A o™ o § | < a3 Y wifiehar Fr @2 b
A) 14 B 1 (C) 13 g @) V2 T
5

Two coj e tossed. The probability of getting two heads is: & B h"
14 B) 1 §(C) 13 (D) 12

(]

5. 12+23+34+..+nn+1)HTATE: o3
(A) nz(n4+ 1)2 (B) n(n+ 1;(11 +2) 3 Q) n(n+ 1)(n:— 2)(n+3) D) n(n+ 1)6(2n +1)
The sum 1-2 + 2-3 + 3-4 + ... + n(n + 1) is: 'L:% N+ G Q)
(A) n%(+1)? (B) n(n+l © n(n +1)(n+ 2)(n+3) (D) n(n+1)(2n+1)

4 3 4 6




" lﬂ.l-\ﬂ"\‘f'l:f‘l_’“
F Cedu i=dy dy
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(A) PA+PB (B) PC-PD (C) PC+PD (D) AB-CD
If two chords AB and CD of a circle intersect at P, then PA - PB equals:

(A) PA+PB \_,em{-pn,—\ (C) PC+PD (D) AB-CD

7. aRwi+f+ k &t Rewsant §:

Loud

(&)  (V3,1V3,1/V3) ®)  (1/3,13,1/3)
© @11 (D) (¥3,V3,V3) =
The direction cosines of the vector i + j + k ariz
\M\fs, V3, 1/¥3) ®)  W3,13,13)
© @11 (D}\ (V3,V3,V3)
8. sRw B a - (b x &) Frefm wwar d: B
A) PymwrgEwa (B) wRuATEE (C) wwrRwgwa® (D) hi| I &
T A af@Ter
The scalar triple product @ - (b x &) represents: \ N Qb“)
(A) Areaoftriangle (B) gﬂ]ﬁ;ector (C) Volume of (D) Cross product
K \/ 52 arallelepiped magnitude
9. 2
anaq;@'[ ]ﬁwzaﬁim% :;% o
@ -5 ®) -4 @04 =R (s o
- 2., ) 2L
For the matrix [i :]’ the cofactor of the element _2 is: (\ W C §

@ -5 : (B) -4 ©) 4 ’ \(m/s-——
06 O 3 fﬂ




10. x amﬂx)mm(wm)%mﬁummwﬁmﬁa

B & S
(8)  [flath) - f@))/h,h -0 @®  [fa+h)+fa)l/h,h—0
(©  [Ra)sfla-h)],h—0 @) f(a)/h, h — 0
The derivative of f(x) at x = a using the forward difference definition is defined as the limit of:
(A)  [f(a+h) - f(a)l/h,h—0 [f(a+h) + f(a)]/h,h — 0
(© [fta)-fla-h),h—o0 7 (D) fa)/h,h—0
1. [ 1/(x - 1) dx SR E: | y | J \ _
| (A)  (1/2) In|(x+1)/(x-1)] + C (B) tanlx+C ey —
\/gf])/w&l/z) In|(x-1)/(x+1)| + C ((]';)) Injx? -1| +C ! \,,_\,__\ Rored]
1/(x? - 1) dx equals: g, =
(A)  (1/2) In|(x+1)/(x-1)| + C (g; tanlx + C
(C)  (1/2) In|(x-1)/(x+1)| + C & Ihlx*-1+C

12. 9k a, B,yﬂ'ﬁﬁmxs—ﬁx2+11x—6=oaﬂﬁ%’,?ﬁa+B+yﬁ'{'ﬁ?%:

i
ﬂ ; (A) -6 (B) -1 (C) 1 \W-
V If a, B, y are roots of x3 — 6x? + 11x — 6 = 0, then o + B + y equals:

(A) -6 (B) -1 _ (C) 1 (D) 6

13. UTSY A Ueh el 1 10 9 7 AT Q189 B It ST 1 15 W H wRaT g | ST hl T WY @ ST g 1 3 9
1S IT8Y A 9% T a1 SI1am @ | 99 Sy Y W = B =t foban wwa i _
A) 7.0% (B) _# S (©) 8owe (D) 659

Pipe A fills a tank in 10 hours and pipe B ﬁlls% in 15 hours. Both are opened together. After 3
hours, pipe A is closed. The remaining time £f pipe B to fill the tank is:

(A) 7.0 hours (B) 7.5hours (C) 8.0 hours (D) 6.5 hours
14. A (x—2), x> — 3x? + ax — 6 1 Y& TUITHS g, Tl a T AT T 2 £ = 1L n-6
(A) (B) 9 (C) 7 (D) 3w -1e= 9
If (x—2) is a factor of x3 — 3x? + ax — 6, then a equals: g% "
@) s (B 9 QW (© 7 @) 3

h=rg
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15. AT a, =1+1/2+1/3+... +1/n e

(A) wRagamsft (B) #ATEANRY (C) FftamRF (D) BN g RA
T ﬂ Tt afET

The sequence a, =1+1/2 +1/3 + ... + I/n s
(A) Boundedand . (B) NotCauchyand (C) Cauchyand (D) Cauchy but not

Cauchy divergent in R ,\/cotwetﬁé-lt in R convergent in R
o 4 £y




(A) 6L B) 54 &3 (C) 3z (D) oz o2

s =
The subgroup of (Z, +) generated by 6 and 9,;: =
(A) 6z (B) 54Z = (C) 3z (D) 9z
4§ ] \rj——‘i-i?
7+ Y=z 1 W YT TRATeRI U € L s
MH_ ®) V53 {0 +5x3 @) V3i- i @ .
13 V0P r v
The standard positive rationalising factor of ——= «F &1 RK %__‘Ik? R " ! /:n
AY- V5+v3 (B) V5- \/“ (C) Vs5x3 D) V3-v5("7 ™
8. Hﬁta B feuma sgug p(x) = x% — 5x+6%"1§1%,|§ﬁa2 B2 FTHM &: rx—\g = J;_ ﬂ__‘(___
A) 25 (B) 1 13 (C) 13 D) 17 F
If o, B are the roots of the quadratic polynomizq p(x) = x? — 5x + 6, then a? + B2 equals:
(A) 25 (B) u (C) 13 S ;,-J{L-.@));_{ u& . A
o = . | ™ \ “‘_::_____,
19. Wﬁwmsﬁﬁﬁﬁmaﬁmﬁﬂmaﬂﬁ%aﬂﬁ@rw% — _:Ef? S0
(A) 60 (B) 25 (C) 720 (D) 120 o
The number of ways of arranging 5 different books on a shelf is: I _,\(/-S'%"‘_
(A) 60 (B) 25 (C) 720 ——- \_})),-1:20-

T IS AR ¢:
AT 7R IR T SO JTe
(C) e 3R ar 1 iR AT
“ﬁsher’s Ideal Index Number is the:
Ul | /
(A)  Arithmetic mean of Laspeyres' and Pia’.f{che's Q2 —— 4= )
(B)  Sum of Laspeyres' and Paasche's @_\ |-

(B) wirediad a7 gt & anT
(D) mmwwwm
A-——-—-} [T

ITULOUG

o

n_ K467 Geometric mean of Laspeyres' and Paasche's TS = i~ oy —
(D) Harmonic mean of Laspeyres' and Paasche's
21. 100 BTHT Y T HET & 60 TV, 45 Rt quT 25 A ey v ¥ 1 A4 H B ot Frwr 7 wpR ARy
@ 30 ) 25 W © 15 @) 2045 L

In a class of 100 students, 60 study Mathemahqs 45 study Physics and 25 stucl)&bdth. Thas =y =~

number of students studying neither subject § gs, £=

@ 30 ®) 25 3 © 15 \_@rm
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22. sin20 + cos20 & °H &

\/(AJ/T ' (B) o (C) sin20 g (D) 2 i
238 —

The value of sin?6 + cos?8 is:
&) 1 @ o © s | o 2




23 uﬁ P(A)=0.4,P(B) = o 5 aen

\NB)= oz@rﬁpmua) ]

(Al; 11 e (Q) (B) e #(C) 05 (D) 0.9
"IfLP(A) 0.4,P(B)=0.5and P(An B) = 0.2, thf;n P(A U B) equals:
(A) 11 s¢ (Q) (B) 0.7 2 (C) o5 (D) 0.9
24. Ziﬁ(x%y:!»z_=6,x+2y+3z=14,x+4y+92=36,?ﬁzil'{'l'€ﬂ%: — ) 1 A
@ 25 @ B 52 1THB(©) 3 28 O 2 s
/__11{x+y+z 6x+2.y+3z 14, x + 4y + 9z = 36, then z equals: ' -
AN *'A)\' _\7/2 o e (B) 5/2 & (C)/g/' (D) 2
_}5.-§'GILF~=+3i-+—4j — k (A &) TEEOH (1, 2, -1) (4, 3, 1) 7o Freeniia e @ | e war e @
—@wee]  ® 7] 2 (C) 15] (D) uj
A force F = §:+4j E (in newtons) d15places’3parucle from (1, 2, -1) to (4, 3, 1). The work
donedsiune - g+ a_,,}‘r\__ S\? ~
b ,392 9] ‘ ® 77 "" (©) W
j}')‘/a@ﬁxh, 1Wx2+2x+1$fﬂaﬁﬂwqaﬁ$(HCF)% %—H (\RL-%) Dm—eﬁ)
e, GohEs) @) x+1 ©) x-1 ~ ———By—rT

T The’ I-I1ghest Common Factor (HCF) of polynomials x? — 1 and x? + 2x + 1 is:
A) (x-1)(x+1) \(B) i x=-1 (D) x*+1

-~
< . 27. o SR 25-35 B g &

)/ @) 35 (B) 30 “;% (€) 10 (D) 25 -
il The class mark of the class interval 25-35 is: =
(4) 35 (B) 30 (D) 25
28. forelt At e & ¢ e forgr e @ AR o Forer o v Wb TR
&) @ (B) uhEg © fam @) fo gy
A subset of a metric space is open if and only if its complement is: El.ﬁ
(A) Closed Q)W (C) Open" ‘ (D) Empty
29. sin 20 WER &:,
(A) 1-2sin%0 (B) sin?0-cos?6 :} (C) 2sinBcos® (D) 2sin®
sin 26 equals: o
(A) 1-2sin?0 (B) sin%6 - cos? 8 &3 W (D) 2sin® h
30. % SR A T B F07: 3 v, 7T v TR E G B F RF A FTITE: ”l?\
(A) lv4llvgl W (C) va—vp (D) va+Vs
If two cars, A and B, meweWith velocities v, and vp, respectively, then the velocity of A relauve
to B is:

(A) lval-lvgl (B) vg—1a (C) va—vg (D) vatug
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(A) =RuE A ®) Jwmhsa ¢ (C) fitsfiven®d (D) oI
7 TR 96 THAHT e

(.~,
Lami's theorem applies to a particle in ethb},ium under: s
‘\
(A) Four collinear forces (B) Two concurrent forces Bl

(C) Any number of parallel forces N(\D)/’l'l;.l:ee'::iﬁlfu;rde‘nt coplanar forces

32. T A W HHAR & MR ¥ 30 Hex R e foig ¥ 30 Hex St fiar F ofid &1 s5g7 Hor g \
i i

Hfr:
@) 600 ®B) 90° P N N s
The angle of elevation of the top of a 30 m high tower from a point on level ground situated

30 m away from its base is: EL
@A) 60° ®) 90 & (© 450 D) 30°

33. dy/dx = 2x &1 HTIH T &: %‘J éw) v e é "'-%-)-2'"‘5 o
(A) y=x*+C (B) y=2x*+C ™ (C) y*=2x+C ) y=x+C

yz}ﬂluﬁon of dy/dx = 2x is: ‘
y=x2+C (B) y=2x*+C (C) y*=2x+C (D) y=x+C

34. 9 W AN, IR £ T Ich<aT e ITo $ohd T Jad THIE0T g:

(A) r=e/? (B) r2=+%cosH c_; (C) r=f+ecosH (D) ¢/r=1+ e cos ]
The polar equation of a conic with focus at pale, semi-latus rectum £ and eccentricity e is:
(A) r=e/f (B) r2=+{%cos® & = (C) r=f+ecosh (D) W
35. &t 2, 4, 4, 4, 5, 5, 7,°9 1 HH e & ¢ ~ &J €.~ (m - )
@A) 15 (B) 2.0 © o D) 2.5
The standar: igfion of 2, 4, 4, 4, 5, 5, 7, 9 is: )3’\‘\-1-\*‘%-"1' Ytz
A15 - (B) 2.0 (C) 3.0 (D) 2.5 L\_ @ e
36. log,32 + logs327 HIAF | A a‘-\w 1.
J -
A 7 (B) 6 ‘ (C) 8 E‘% ® 9 y < -}-.,Qﬁ
The value of log;32 + logz27 is: N e £
it i
a) 7 (B) 6 c (C) 8 )
7. AR ER - R f(x) = 2x + 3 AR &, & f‘l(ﬁé'ﬂﬁ'{ e
(&) (x+3)2 B) B-x2 T (C) (x-3)2 (D) 2x-3

If : R — R is defined by f(x) = 2x + 3, then f~*(x) equals:
A) x+3)2 B) G-x/2 (C) (x-3)2— (D) 2x-3




38, TR M) =X+ 2T g(x) = 38, A (g (2) FAE: ;,\-»"‘“ 3 &)

@A) 10 (B) 6 (C) 1 (D) 2=
IF(0) =+ 2 and g(x) = 3, then (g (2 53 N
A) 10 (B) 6 ‘,o (C 14 (D) 12
39. ARA={1,2,3,4,5) 7B = (3, 4,5, 6, 7}%,?5’%%3) (AN B) TR &: e
@4 {B.458  ® {12 © 1,234,567 D) {12
IfA= {13 2, 34, 5} and B = {3, 4, 5 61 7}) then (A Y B) 3 (A n H) equals_:
A) {3,4,5} B) {12} © {234,567 (D) ({1,2,6,7}
40. TTER 73T % TR (cos 6 + i sin 6)" T A 2: L
g I 7M 4,3 \r_) )
(A)  cos(n8) +isin(n6) (B) cos" 8 +1isin" 0 o chal
iC) .cos 0+ isin(r.ne) (D; n(cos 6 +1sin 6) 2 e a, j,g
ccording to De Moivre's theorem, (cos 8 + i @_{1}1 8)" is equal to:
cos(nd) + i sin(nb) (]fg: cos" 0 +isin" @
-(C)  cos 8 +1isin(n@) (lﬁ_; n(cos 6 +1isin 8)
41. (d%y/dx?)® + (dy/dx)? +y = 0 <ht e o1 oI Har: §:
(A) 2qur3 (B) 1943 (C) 3dur2 (D) 2dur1

The order and de of (d")r/dxzk)3 + (dy/dx)? +y = 0 are respectively:
(A) 3 (B) 1and3 (C) 3and2 (D) 2and1

qaﬁ%mum 600%%«,@9@%%@% swﬁaﬁmmﬁaﬂwm%aﬁmﬁr
Ll XA %e’a 200
A) %10, 200 (B) 9,800 (;’§ (C ;000

.

A banker discounts a bill of 310,600, due 9 mont,hs hence, at 8% per annum simple interest.
The present worth (true present value) of the bill is:

(A) 10,200 (B) 9,800 ?,3 (C) 0,400 (D) 10,000

43. Wmﬁ[a,b]mmwwmv%% \uoﬂ?ﬁ}‘fﬁi‘
(A) =R I H | BIS Tl (B) %aw =gAaH "’/mﬁm
(C) freham aur =gaw (D) Faw fewaw 19 e
A function continuous on a closed interval [a, b] attains which of the following?

(A) None of the remaining three (Bjji Minimum but not maximum
(C /Bo‘tﬁ'ﬁlammum and minimum (D)"‘ Maximum but not minimum

44 ﬁma“22y1j+ﬁmb—:—21+sﬁmmg Mammg Loy T2 T -9
(A) (B) -1/2 ) 12 (D) -5/n 4= 4 f o
If the vectors d = 2{ + Aj + k and b = i — 2j + 3k are perpendicular, then A equals:” A
(A) 5/2 B -12 (C) 12 . (D) -5/2

\ 4



45. T fiig T v e ST x-te W R T S1et WA &t A FHIE 8

[o")
o=
Ys %
;| S
x=-a o3
’ &
: ~

': E%E

i o s " Chad

i (@,0)
(€]
o
a3
(A) x2=4ay - (B) y*=4ax K© %24 =23 (D) x*/a+y*b2=1

L=}
()]

The standard equation of a parabola with vertéx'at origin and focus on positive x-axis is:

y.h
0
= . - Ob
i o] s _ "
: & S
H o
) (@)]
: ~l
(A) x2=4ay (B) y*=4ax~"  (C) x*+y?=a? (D) x*/a?+y?/b?=1

\/f

46. STR] g (X2, y2) ¥ ¥6a S = 0 W TR 35 o o T ¢
(A) S+S;=0 (B) S=T O)C) SS:=T> E# (D) T=0
o

o)
The equation of the pair of tangents from an egtmal point (X3, y1) to a conic S = 0 is:

(A) S+S8:,=0 (B) S=T (C) SS;=T2 (D) T=0

06 0 9 }
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(A) 4494 (B) 49 (C) 22%r (D) 154 |+
Find the area of a circle with radius 7 em. (Usein = 22/7). K™
5
£
]
Z
3
(A) 44 cm? (B) 49 cm? (C) 22cm? (D) 154 cm?
3. . & | -
48. d’y/dx* = g (1) FT T & §?¥: -ﬁé').f q & G
(A) y=g/&2+C (B): y=sin(gx)+C g 8
32! 2 3" ~\ ‘J}"—" \' \..
(© y=gx+C (D) y=g/2+Cix+Cy j =
The solution of d%y/dx? = g (constant) is: N
(A) y=g/x*+C (B) y=sin(gx)+C
(C) y=gx+C (D) 2+Cix+C,;

49. ARk d = 2i+j - kawrh = 1 —2j + k &, Aofkwr 2d - 35 Fdm Q?*v’iﬂ‘:)‘“@?f‘j‘w
(A) 7i+8 -5t (B) 1+4-3k (C) S5i+8-5k (D) i+8] -5k

IfG = 2i+J - kand b = £ — 2/ +, then the végtor 2d — 35 equals: \%’/,—w

(A) 7i+8j-5k (B) i+4f -3k E (C) 5i+8/-5k (D) i+8fj-5k
50. SRS el T AT u A F0T 0 W WA wiver it St W 2

(A) u’sin28/g (B) u’sinf/g (C) u?/(2g) (D) u’cos®/g

The range of a projectilefired with velocity u at angle 8 on horizontal ground is:

(B) u’sin6/g (C) u?/(2g) (D) u?cos@/g

06 0 10 &




51uﬁ%€hﬁ'§améma mswﬁA%WWaﬁt a’rEﬂﬁA%wwﬁwn

T B

o)

bem B e G © @) _A
o) A £ (4A) (s—a)
-
In a triangle with area A, semi-perimeter s,gld side a opposite vertex A, the exradius r;
opposite vertex A is: =
a) A (B) (s-2) (C) abe (D) _A
E A \/(4?)  (s-a)
22—
52. wHieoT % Y 2x + 3y = 7AW 4x + 6y = 14 F Tl P GETR: @ T A

(A) Twrafdugas (B) #:wwlz  (C) d=Aw@e - (D) e d
The system of equations 2x + 3y = 7 and 4xf:-f,6y= 14 has: - :

(A) A unique (B) No solution % (C) Exactly two (D) Infinitely many
solution c;r) solutions \/solunons
53. wawﬁaa%ﬂ%mzouﬁmﬁﬂmﬂ%q TORTERT o U 3 T ST 3R 5 2
(A) 1010 (B) 1040 (C) 1020 (D) 1030
The sum of t 20 terms of an A.P. whose first term is 3 and common difference is 5, is:
. (A 10 (B) 1040 (C) 1020 (D) 1030
54. t{a;aﬁalaﬁAm‘iﬂtr(s%uﬂﬁ)m%ﬂ&:m a+143¢ 1 -y'\g XS =
(A) A=AT (B) AZ=1 g (C) A=A (D) Az O-ﬁ j"
A square matrix A is called idempotent if: &3
o

(A) A=AT (B) A?=1I Q\M (D) A2=0
2N

%5. afda, — 2 T b, — 3, A a, + b, ﬁmmwﬁﬁaﬁa@m% l“{_[w.'l_{‘;gu*}

A 6 (B) 1 = ® -1 6+2-

If a, — 2 and b, — 3, then a, + b, converges to: 195 19

@wwe  ®1 -  (©:5 (D)"I\»-\T

56. y = X2, x-3T8 TUT TS x = 0, x = 2 GRI YRaTg, At &:

A) 83 (B) 2 o © 4 (D) 4/3 E%
The area uﬁ;(ﬁ)-y}I:xz,x-astandthel@esx:o,x=2is; U N
% ( 8/3 (B) 2 % C) 4 (D) 4/3 qgr hie
57. 2orﬁ/ﬁﬁ%%awﬁwfamsoomnwala§zﬁnﬁami%: o
(A) 100000] (B) 100] (©) 10] (D) 200] [_v_}_ J
The kinetic energy of a body of mass 500 g moving at 20 m/s is:

(A) 100000] \(3)/100,] 2 (C) 10] (D) 200] f




P, 2P et 3P wReTT 1 wgeail AB, BC, CA % m—re=r
I RO st afiEToT §: -
a) o (B) P (C) 2P S @ pPv3

W
Three forces of magnitudes P, 2P, and 3P act along the sides AB, B8 CA (in order) of an
equilateral triangle ABC. The magnitude of their resultant is: o

(A) o (B) P (C) 2P [T PV3

59. sin(A + B) - sin(A — B) SR &:
(A) 2sinAsinB (B) 2cosAsinB (C) 2sin A cos
in(A + B) - sin(A - B) equals:

(A) ZsinAsinB% (lB\) ZW

(D) 2cosAcosB

2\sin A cos B (D) /2cos A cos B
60. R ¥ U% W= S, R § G shaella & af: S
(A) Swortad (B) SH¥RIRE (C) S=R & (D) S¥Ea?
A set Sin R is called dense in R if: %
(A) Siscountable (B) ClosureofSisR (C) S=R ~ (D) ) Siselosed
61. AABC ¥ Sisar e & 19K cos A &1 HIT &: e
(A) (@%*+c?-b?) (B) (b*-c?+a?) (C) (b*+c*-2a?) (D) (a®+b%-c?)

(2ac) (2bc) \}bq/ (2ab)
In AABC, according to the cosine rule, cos A equals: ' 7

g

A) @ +c2-bv?) (B) ®-ct+a?)  (C) (b*+c?—a’ (D) (a2 +b2-c?)
(2ac) (2be) (2be) & (2ab)
o))
62. mw%wmmﬁﬁmaﬁmm% S Nty
. ~ ‘
(A) s e ®) Fufm (C) drmr (D) s o
The graphical representation suitable for representing the cumulative frequency distribution is:
(A) Bar chart (B) Pig chart (C) \ﬁgive (DLI;ES—t-me
P P— Y I e
(A) y=Ce (B) Y=e‘“+}z C) y=x+cC (D) y=lnx+C
The solutiop6f dy/dx =y is: e
x =X L
fﬂ < Ce (B) y=e*+C (C) y=x+C % (D) y=Inx+C
64. forelt Tl Tt (¥, o) H gl oM d, d(x,y) = 0 1 Aokt 3i Sreret ot Tq@ 2 o
A) x=y (B) x=y ©) xyf=g¥] ) dwwd
In a metric space (X, d), the metric d satisfies d(x,y) = 0 if and only if:
(A) x=y @% (B) x= Y,/ (C) x,yare (D) dis continuous
OF bounded




@ @9 ®) (0,0) © WD) g @ (L-D
The curve y = x® has a point of inflection at: %
@ 8 (®) (o,)//(c:) L) Y O (1-D
66. R ¥ srede ERY Ihe ST §
(A) dfEg (B) 3R (C) +fiwaemfisg (D) UskE
Every convergent sequence in R is:
(A) Bounde (B) Constant (C) Cauchyand (D) Monotonic
unbounded
— = VA
67. r 23 a,,;—D Qg of & = W hRGU
RO (0 4 5 'GFITI'H%. e /%w w =5 3
0 0 6 )& )‘”CQ\C |
@) (B) (C) 120 DL M 6
12 3 o
The value of the determinant |0 4 5| is: L L‘qu ""‘—b
0 0 6
a) 122 (B) 24 (C©) 120 (D) 6
68. 3iTaer o F ITEN elf H A &:
(A) sinB+icos® (B) cos6+isin® (C) 1+i6 - 8 (D) cosB-isin®
According to Euler's formula, e?® is e - %
(A) sin®+icos® W (C) 1+i6 g (D) cos®-isin@:
) w o
69- sin 9=% T T B & =& de
(a) o_2nm+3 (B) g IntT © (D)
T 6

The general solution of sin 6 =—:1’: is:

(A) o_20n+3 (B) g_nmtm (C) 9=nn+ (-1~ (D) 4_nm ;
T 6 (.g 6
70. 1B + 23 + 33 + ... + n® HT AT R &: o
o
(A) n%(n+)) (B) n(m+D(2n+l) (C) n(n+l) % (D) [n(n +D7?
2 6 2 g}iﬁl 9 ]
Ea

The sum of 13 + 23 + 3% + ... + n3 equals:

(B) ?@Q (C) n@+1)
6

\/{ 't”
—nj-—“ .

. B

(D)



Yndd

T
65. ah y = X3 T ARy TREd foig @ ™
@ 2,8 (B) (0,0) @€ @y g D) (-1,-1)
The curve y = x3 has a point of inflection at:
@) (2,8 (B) (Mc) (1,1) (D) (11

66. R ¥ W SET STIRA ST

290 909%%

A) uREg (B) 3R (C) wrftvgsmufeg (D) U=y
Every convergent sequence in R is:
(A) Bounde (B) Constant (C) Cauchyand (D) Monotonic
unbounded A
\\--_.-’ . — ",’ ..--{f.
RO [0 4 5| wrame: G \/% e b e
I
A 12 (B) (C) 120 g (D) 6
i 2 3 =
The value of the determinant [0 4 5| is: L _gtad -
0 0 6
A » (B) 24 (C) 120 (D) 6
68. 3NTaeR G F AR e'f o1 7 & |
(A) sin®+icos® (B) cos@+isin® (C) 1+i6 8 (D) cosB-isin®
According to Euler's formula, ¢ is e gt § :
(A) sin®+icos® W (C) 1+i6 8 (D) cosB-isin®
" L=
69- 5in e=%$rm=rga%: PP g
(A) o_20m+3 (B) g_nmtnm ©) goppe(pp® (D) g_on
" ’ \/}T -
The general solution of sin G=—;? is:
A) 0= z_m.:t_ﬁ (B) 9= EEF (C) O=nn+ (_I)ncg (D) 0= n_GT'-' i
€y
(@)
70. 13 + 23 + 33 + ... + n® T AT SR & @
(A) n%(n+]) (B) n@+h@2n+) (C) n@+) & (D) [nm+p]?
2 6 2 s 2 ]
c Nt
The sum of B + 23 + 33 + ... + n® equals: k3
4
(B) nfpiD)(2n+l) (C) n(n+l) (D) 2
6
s B e
AE &G e .
2y, w



4 ,ooqfuaﬁ’rz 20% 9T 10% ﬁ*@'c'lo%GST ST ST ¢ | 3 Fer AR 2

, (A) 33,520 (B) 33,080 w © B (D) 3,200
@ article with a marked price of 34,000 is som uccessive discounts of 20% and 10%,
following which GST of 10% is added. The ﬁI@ amount payable is:
A) 520 (B) 3,080 % (C) 23,168 D) 6,200
72. (1+i)63'7[ﬂ'ﬁ'%: ('\—\)’] 9 '. Oyeaod "'_:‘{‘-1
4) -8 B) 8 =& \(C/)y
The value of (1 +i)8 is:
(A) -8 (B) 8i o (C) -8i
704, %
= (logx) = §
EI3E - "
@ e B e SO x  ameys
d -2
a(logﬁt) = L0
. .a-}_--y——c;‘ AR
A) e (B) (C) x z?_s»zf (D) Inx-x
X y €
- o
74. v(\z, 3) QT (4, 7) A T e @1 BT A & Q
LY -'}l i
@'t " @ 3 B ® 2
The slope of the line passing through (2, 3) at@ (4,7) is: \//"w i am,
¥ - ,_EA) 1 ®) 3 (©) 4 (D) 2
/5 ax? + 2hxy + by? = 0 7t foig & TR el < At wwer varet St fFrefiq s e afk:
(A) h?-ab=1 (B) h2+ab=0 (C) h?-ab>0 (D) h?-ab<0

-

The equation ax? + 2hxy + by? = 0 represents a pair of real straight lines through the origin if:
\Mab=l (B()WEJ (C) hW-ab>0 (D) h*-ab<o
76. THGAT SR Geet i Toed g, e & & 2 S @\\‘T_’)

(A) WREEW (B) FITHW 2 (C) wEHRW (D) sFgEW

The centre of gravity of a uniform triangular la,mma lies at the:

90¢

(A) Circumcentre (B) Centroid—" (C) Orthocentre (D) Incentre

06 0 14 ‘ @



77. T& G £, X = a W Jad Sgaral ¢ afe- g
(A) f,a W IEHTHE & YB) fla) fremmR
(C) lim f(x) = e gD) lim f(x) =f(a) ElyE
X—a 3 x—a %ﬁi
A fun oﬁ'f(l; continuous at x = a if- =
\/(K)}lf is differentiable at a (B) f(a)exists
(C) lim f(x) exists (D) limf(x)=f(a)
X—a X—a
78. cosh?x — sinh?x &1 A &:
(A) 1 B o (C) cosh2x (D) -1
The value sh?x — sinh?x is: E‘-_
(A1 ®) o 1 (C) cosh2x (D) -1
79, S ) = 2 - 322 + 5Waﬁ=‘lﬂﬁqxt§§mm%>
Aa) 1 (B) o ~ (C) 3 @ 2_ . .
The function f(x) = x® - 3x2 + 5 attains Mmaximum at x =: ]
a) 1 - (B) © 3 (D) 2
80. AR z = (2 +i)/(1 - 2i), A |z| FHFA:
(&) W5 (B 5 © s (D) 1 i
: . . 3] B
If z = (2 +1)/(1 - 2i), then |z| equals: %: =
@ s ® 5 | 5 : (C) V5 \}D)/l
81 mmmﬁ'gmﬁrmaa W@ﬂmﬁsﬁﬁwswﬁlmmﬁmmﬁﬁm
< L
63h (o = 9 o o
-1 V\ — bW W29, ne "L
2nlw-) e
B st [ k L\ A & Ve
C - & G L s Lo ﬂd:_ i
(A) 143 (B) 123 (C) 163 @) & T
In a right-angled triangle, the lengths of thig. perpendicular sides are 6 cm and 8 cm. The length
of the hypotenuse is: o} .
Ca 43
(-’ RS )
4 — G —
\ETU- I Jz
?cm - o’ e 0 i s
" me o0 |
B 8cm C
(A) 14cm (B) 12em (C) 16cm (D) 10cm
06 0 15 ﬁ
\ J )



o & c
Pkt ok
» = B
[
&
(A) o0° (B) 90° (C) 45° (D) 60°

The angle between a tangent to a circle and the radius at the point of contact is:

£89090E90¢

(A) o0° 3 /a;)/géo (C) 45° (D) 60°

83. a1 F 1 & ervarard ol &, St &t F & 919 WSk 0 79T (90° — 8) hior sreht €, Frdfivar fawar st 214

‘EIEEF%": '
(A) Fcos@durFsin@ (B) SFseco@uTFcsco
(C) Ftan@awrF cot® (D) ¥ sin@TATF cos @

)
A force F is resolved into two components along %‘pendicular directions making angles 8 and
(90° - 8) respectively with the force F. The compgii}ents are:

(A cos B and F sin 0 (B) FsecbandFcscH
(C) Ftan®andFcoto (D) FsinBandFcos®
84. sin 60° + cos 30° & HH &; D A
mE I, e
@) 2 (B) 3 © 3 (D) 1
/ 2
Th i is: - Bag
e value of sin 60° + cos 30° is 0 lii’%
*) 2 B 5 @ [ D) 1
| E
D
85. G (Zs, +4) & 37t 2 i Hife 71 22 o
A) 3 (B) 2 (C) 4 (D) 6

The order of the element 2 in the group (Z, +) is:

7 @ 3 (B) 2 © 4 y




86. Wﬁammwwqaaﬁﬁ?mm%ﬂﬁ

(A) a+b=0 () a=bh=0__  (C) h#0 (D) ab-h?>0
sénten circle if g2
(A) a+b=0 ®) a=b 1 (© h#0o (D) ab-h*>0

The general second-degree equation repreé'sj:‘

87. Wy =mx +c, A x> + y? —azﬁwwfm?ﬂ%!ﬁ
&) @=a21-m?) (B) c=a/m ({;ﬂcja«ﬁf) D) c=am

The line y = mx + c is tangent to the circle x2 + y2 =

(A) =2?(1-m?) (B) c=a/m (C) c*=a’1+m?) (D) c=am
88. yuifshl & Tg= Z W uftwiia €& R, el aRbafaaﬁ(aﬁauﬁubwiﬁ, grm:
(A) =, AT auT SeETE (B) GafHa & Fshraen g Wiged T8t

(C) agey 9 wafad fheg S el (D) W  GehTHS foheg SHIA Tt

On the set Z of integers, the relation R deﬁm:d by aRb ifand only ifa + biseven,is: (.
. S
\}tﬁ:‘ﬂemve, symmetric and transitive “] - L/- 19 43
. e
(B) Symmetric and transitive but not reflexive Q (T ) R L -

(C) Reflexive and symmetric but not transitive kg
(D) Reflexive and transitive but not symmetric Q 135%,72) Q™

89. T g G =1 31fer STHH=E H, G 13T E am Rk g F A Fa-f i @it a,b € H FRgaar
(A) ableH (B) abeH ,'gjj (C) a+beH (D) a-beH

A non-empty subset H of a group G isa subgroup of G if and only if which of the following

conditions hol r-all d beH? {_};
[
(A) leH (B) abeH > (C) a+beH (D) a-beH

90. 5 f 3T AT 20 © | A weleh Sreyor & 4 it g A S, A 4 wrem /4w e Moy -

25 . ¢ (B) 22 ‘ (C) 20 (D) 24

The mean of 5 observations is 20. If each observation is incregsed by 4, the new mean is:
) 25 (B) 22 \)}(v (D) 24

91 Sl & et fRam & o, ﬁu@qﬁ@ammmﬁwﬁwﬁmmwﬁmﬂ
Forefira g, Y o oft St @ a gﬁ
G}

(A) THFfREnH (B) qaa;u‘{%aﬁtaﬁ (C) wwdamad (D) wE=R

The triangle law of forces states that if three forces in equilibrium are represented in magnitude
and direction by the sides of a triangle, the_§1§1es are taken:

(A) Inthesame (B) Perpendicular (C) Inthe same (D) Parallel
direction to each other order, .
17
06 0 i



(A) 2u/g
A body is projected vertically upw

(A) 2u/g

- S Y

u’/g

I A
with 'f%locity u. The maxiﬂrﬁm height reached is:

5 \_,)’\@ £

.d=ti+4+jaqMb= j+kaﬁ%am@qﬁ%%
(A) (-j-kN3
Aunitvectorperpendicularto bothd =i+jand b =+ kis:
(i+]-k)V3

(B) (i+j-k)/V3

(C) (+j+k)V3

D) (G—FTRN3

/

(i+f+ k)3

" sin”! (%] T I&T °F ¢

A,

The principal value of sin™ [

Bk

wla

*
3

. R F Fram Q T e Ax = b &1 3Ifgdd g g afe:

(A) b=0 (B) Awnfag

(A) b=o0

(C) det(A)=#0
By Cramer's rule, the system Ax=b hasa umque solution provided:
(B) Ais symmetlﬁ:g’

(C) det(A/)f_Q,_

"
(C) -1

. f(x)=|x| % forq x=0 W AH-vefty AT T }? g
(B) framATd
For f(x)=|x|, the left-hand limit at x=0 is:

(B) Does not exist \(C) / (D) o

An unbounded subsequence
A unique limit

. oo forere Wi 3 orga R 3 Teeh TR, ST Y & & 3R e

g, 3U-3TTHA
ifgeta |

Tk ATHERT I9-316H
The Bolzano-Weierstrass theorem states thil‘taevery bounded sequence in R has:

No accumulation point
:@) A convergent subsequence

. MKS worrett & ufad &1 e &

(4) =g
In the MKS system, the unit of power is:

(A) Newton

(B) Watt W‘//

(C) emwufF

(C) Horsepower

NP LT

(D) det(A)=0

(D) det(A)=0

(D) svni/dEs

(D) Erg/second



99. fFfafaa if@r-uaa'q o @2 <
(A) N 9E-a=E P(N) 2 (B) wRATTHHEIGTIQ X Q
(C) owmiFrTher~agEiimagTa & (D) aratyes Geasl wi g siawe (0, 1)
Which of the following sets is countable? E?l Y
(A)  The power set P(N) of the natural numbers ,%? D e 7 f-'«??'
The set Q x Q of ordered pairs of ratiorals 2 L 7w —x.
(C)  The set of all infinite sequences of 0s and 1s ;
(D) The open interval (0, 1) of real numberX ';—"-'-— = ¥
100. 3R £: R — R, f(x) = (3x - 2)/5 A uRona &, @ £1(4) FT A &: t? -]
a) 22/3 (B) 7 %(C)' 2 Yy 5' = &g
Iff: R — Ris given by f(x) = (3x - 2)/5, then 13) is: | .
)) /22/3 (B) 7 %C) 2 (D) 5/-% | o
101 aRka= [2 THame=[1 ]% A U ABIS et SR T e R T i B
@ 15 ® © -15 D) 5
If A= [2 y ] and B = [ ], then the entry in row 2, column 1 of the product AB equals:
A) 15 (B9 (€ -15 (D) 5
102. Iu'xzdx T E: G ' C w? J
Gh Q
(a) 1/6 (B) 2/3 &o) v3 (D) 12
o .
sl x2dx equals: ol ?
° =
A) 1/6 (B) 2/3 (C) v3 (D) 1/2
@sz/az +y?/b? = 1R &g (a cos 6, b sin 0) W if¥era F1 Gt §:
) (xcos8)/a+(ysin@)/b=1 (B) axsec®-bycscH=a%-b? EI4E
(C) axcos®+bysin®=a?-b2 (D) axsec® +bycscB=a’+b? [

The equation of the normal to the ellipse x?/a® -E'gz/b2 =1at the point (a cos 8, b sin 9) is:
(A) (xcosB)/a+(ysinB)/b=1 \{ (B)(;"”:‘;-,‘_3 ax sec 6 - by csc 6 = a% — b?

(C) axcosB+bysin@=a?-b*¢ (D)‘E:?E a‘x’sgt::’g_ﬂ-..bycscB=a2+b2

104. 7/8 T SUHA TER &: \"f‘;\‘T U \0 ( QO F ddo
(A) swiwemd  (B) swim (©) i . (D) e s
The decimal expansion of 7/8 is: ™~ g { =
(A) Non-terminating recurring (B) Im%ional ’C;?L

6 .
(C) Terminating yﬂﬁﬁaﬁng nofi-r€curring




105.ma§uwhmAx=Bmaﬁ?hugaxﬁmﬁwgﬁz
(A) BYAR (B) A=B (C) Aﬁﬁa(ﬁwﬁ (D) A fRfEs (Ft-fopn @

For the matrix equation AX = B, the solution X etxlsts uniquely when: a,m
(A) Biszero (B) A=B (C) ‘A issingular (D) A jsfon-singular &
106. 3 st TreT 2 & AR 3% WA B R F A O i E:
(A) =R (B) wHTIAT (C) ==X (D) =
Two triangles are similar if their corresponding angles are equal and corresponding sides are:
A) Parallel B) Proportional P dicul
(A) e (B) Proportion: \ (C))qaal (D) Perpendicular
107. Foreft =T GRT S, TR ST T 10T, e 3 P IR S IO 6T T BT 22
(A) <«g=™ (B) w=a™ €) =™ (p) g F AT W
The angle subtended by an arc at the centre is double the angle subtended at any point on the:
(A) Minot arc (B) Major arc _((_3) Diameter (D) Remaining part
o of the circle
108. 1 a a o Vo
grff= (1 b b = m% A & ‘ : ;- c}l )
Nows L& 1 &) -\K!')—HK\‘}

.—'-"'"";ww-(‘A) a2+b?+ct-ab WHC (C) abc(a+b+c) (D) (a+b)(b+c)(c
-bc-ca - +3a)
\taain oo pawl 0 ST (@D

The value of the determmant 1 b b’ equals:: : ¢ ( (f 9
1 A ‘._i
c ¢ £ ‘K “ 2{ q

(A) a®+b*+c2-ab (B) (a-b)(b-c)(c (€) abc(a+b+¢) (D) (a+b)(b+c)(c
-bc-ca -a) +a)

109. fardt a1regg W mufie Gfe afeear, e smegg @ q&-Tum & wge it &2
(A) wfee aregg (B) W 3Tg (C) virufie g (D) 3R

An elementary row operation on a matrix is equivalent to pre-multiplication by which matrix?

(A) Inverse matrix (B) Identity mau;l\x/]-: entary (D) Zero matrix
g matrix

110. 3qRsa g <X Y TOMT £ TR Y el B C*;:

(A) (g x100)/Far T4 (B) - 1;(‘1?“l><1000)/@‘“"‘T -
(C) 7g/wem-ad SEen (D) (g x 1000) / Wea-a I g,«?ﬁ

The crude death rate is computed as:
(A) (Deaths x 100) / Total births \th % 1000) / Total births
i i (Deaths x 1000) / Mid-year population

(C) Deaths / Mid-year population (D)




L Sy =x3 - JxWEgx =2 mud @ H g : L e
@ o9 ®) 6 S © s ®) 12
The sloWentto the curve y = £ 3x at the point x = 2 is: g{%
2
A B) 6 =
s ( )‘/9 (B) < (C) 15 !‘ PR (D),.; :
m%e dx SER : V\J g - \ .,h I e
(A) e(x-1+C (B) ex+1)+C (C) x*e/2+C (D) xe+C
[xerdx s ‘r-l‘b",[(“ T
\ ex(x-1)+C (B) e(x+1)+C (C) x%e¥2+C (D) xe+C
113. X = a W 9g T, STl a1 yeaeita W e &t fhg wwm= = 2, w1 sgamarg? o

(A) fFeEndigsmea (B) aﬁaﬁmﬁﬁl (C) SO JHETH (D) 3« W
A discontinuity at X =.a where both one-su'égd limits exist but are unequal is called:

(B) y Essenti = (C) Jump (D) Infinite ’
1scontinuit{:5)r?j discontinuity discontinalrxvi\ty ézf Dl

114. T fiig T et YT Ao ST 3 S T HIT e e g N fia) 7
(A) THREEHST (B) @A EsHa (C) Fgwa=worad (D) =™ GR iaia
HI0T & Eauikcy FOFH
The angle between a tangent and a chord at the point of contact equals the angle:
A) Angle in the alternate segment ,\;:‘_(%/){ngle in the same segment e ::\,cx:"—\; _..\ N
(C) Angle at the centre ¥ D) )(Angle subtended by the dlan}eter Yo r et

115. WEed y? = 4ax W fag (at?, 2at)ﬂTW¥fW§}WﬁW% Vg ¢\F * 3“ =13

(A) ty=x-at? (B) y=t:!{+:;1/l:m_“l (C) ty=x D) y= t:fc+at2
The equation of the tangent to the parabola y? = the point (at?, 2at) is: 'ﬁ:‘;‘!}‘"

(A) ty=x-at® (B) y=tx+a/t (C) ty=x+at? (D) y=tx+at?-
116. 8,000 Y TR Tehafy =Tt W 3 T # aTfieh Thafe % UK 29,261 B S ¢ | wfer af =arer hr ax &:

(A) 7.5% (B _se (©) 4% (D) 6%

A sum of 8,000 amourits to 9,261 in 3 ygags at compound mterest compounde d annually, The

rate of interest per annum is: = EAN S f"‘" 1“

@) 7.5% ® 5% O (©) 4% "0 &% iy
117.Eri%a:b=3:4Wb:c=8:9,a'7a:cw%:§:_3) oA

A) 2:3 (B) 3:8 © 89 _ (D 2:9 L

ic = 8:9, then a: c equals: 0] /.de E
(D) 2:9G8 Y.\




(A) (asin®,bcos®) (B) (acos®,bsin8) (C) (asec6,btan8) (D) (at? 2at)

119. THAET Sl 6 T £ e & qem & g srmavas o &

(A) sSiwAT=0 (B) SmuiaEdN=0 g%
(C) fisfrmAd (D) =il 3R Ul &1 AT T = 0
For a rigid body in equilibrium under coplanar forces, the necessary conditions are:
(A)  Sum of forces = 0 (B) Sumﬁf moments = 0
(C) Bodyisatrest D f f d f ts=0
y is at res s ( )/Bochzixmo orces and sum of momen
120. 2 ’ -
T
x—22 X—2
A 4 (B) 2 (C) o (D) e =&
- x2 -4
4 l'
‘ X2 x2Sl
: . 4 (B) 2 {C) o (D) Does not exist
121. fRreft fig X 5 ST e 12 FT RO ATt QY RS i 1200 1 N7 § 1 39 QRO @t aRwTor 7
b | 2

OFa

(&) V229 zré (B) BFFE (C) 17%E W

Two vectors of magnitudes 5 units and 12 units agt at a point with an angle of 120° between
them. The magmtude of their resultant is: 5

[N f ‘L - \
n-'.' {{ e 1) 2 /"‘L\[ J Y™ /
P (':/ C,_ (VN G (9amn- 3

(A) 229 uni (B) 13 units _,...-2— (C) 17 units (D) V109 units

NG N 22 &

B RC1E

.'u{.




LLLe NG M7 11y D) T THITIIOMINYL IV Ay Y WL A e @ Q!““ UL 094 VO @

O3
@ G+hy+k B Gxk) 9 (© (X/h\zy/k) (D) (x-h,y-k)
oSl
Under translatiog.efaxes by (h, k), (x, y) is t&placed by: / E3E
A) _&7h,y+k)  (B) (w@ © Gy r—
123. i . oo, TS 3AFHH a, = (302 + 2n - 1)/(n? + 5) i FMFTF? (3 s ,‘,‘ \‘? _
@) Ao ® 15 © 3 D) 2 (: .

(A) Doesnotexist (B) 1/5

(3
PP e p— e u———— = k3 =
(A) <o wwfaa g (; T et ofR e frww gafia ey
(C) & wwfia aegg (D) e ok Yt TR
Every square matrix A can be uniquely expressed as the sum of:
(A) Two skew-symmetric matrices (B) metric and a skew-symmetric matrix
(C) Two symmetric matrices @ An identity and a zero matrix

Pt
125. ax? + 2hxy + by? = Ommm-w%ﬁﬁﬂﬁwa?ﬁmm o

--.]
2./(h% —ab) (% +ab) ©

(a+b) (a—b)

(D)

(®) b (a+b)

3 o) —
a—b) &,"gﬁ Z\f(hz —ab)

The angle between the pair of lines represented by ax? + 2hxy + by? = 0 is given by tan 6 = ?

A)

® e sa)| o © | b l D) | @+b)

@-b | 5D 2,/(h? - ab)
&
a
Q)
(@)
-"H’

z i



