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Time : 3 Hours Marks : 160
Instruction ; '
I.  Each question carries one mark.
D8 (D85 &8 by Lok,
A
2. Choose corrcet answer to the following questions and darken, with HB pencil, the

verresponding digit 1, 2, 3 or 4 in the circle pertaining ta the question number concerned in
the OMR Answer Sheet, separately supplied to you. .

BHS Bil® (58 (S DO Lok KNS oI rDod woE 1,2,3 H54
Aot 2030 OMR Srgrd Higmd®  |DhHE SonodoiR Poggio D

HB 2088 Sur Sobd@is,
MATHEMATICS
L Iff:R— C is defined by Rx) = 2 for x € R then, [ is {(where C denotes the set of all
_complex numbers)
{1} onc-one {Z) onto
(3} one-one and onte W"' neither one-one nor onta
FiR—>CQ D8 xeR S fx)~ 62 m DYDY wiipido [ (2 d C Jody ROl
SnOipob) |
(1) oo () BoliRe
(3)  odkso, Bufiido C A wisso s, bopio s

2. Iff:R>Randg R — Raredefined by fix) = | x |and g () = {x ~ 3] for 5 e R, then
8 g :
{g(ﬂx}l:—gfx€§}=
TTROR g RORoOD P8 xcREf(x)=|x]| g(x]-—[x—ii]n‘:&d‘g-ﬂﬁ, SR

{g{l{x)}:—%ixﬂg}= )
(1) {01} : (2) {1,2} '

G (3,2} @ 2.3}
Rough Work

1P
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3. Iff:[-6, 6] > Ris defined by f{x) —x* -3 lor x € R, then
(fofol) (=1) + (fofof) (0) + (fofof) (1) =

£:[-6,6) >R 2 @8 x e REfx) =23 m DEGDY oy
(fofaf) (1) 4 (fofof) (0) + (fofof) (1) -

f(42) @ £3yD
3) 22 @ &2
' .. ) b ¥ i b W
4. Giventhata, be i0,1,2, ..., 9] witha + b+ 0 and that alyg) ~ ﬁ+m = 1000,
Theni—$=r'
. h a b W
a,bei0 1,2 ..,9 atbzled [ﬂ+ﬁ] = (ﬁ+ﬁ] = 1000 =3 a-:rﬂgc‘im
oty L L | |
@@;}1&&.} PR
l
M 1 @ 3
1 |
d!}/ 3 @ 3
IRV T . T
) lfx—z(ﬁ+{) thmx— 21
s -1
.I—-z(\ﬁ"'\[TJ HQ&JE}‘ s 2
Iy ! {2) 2
3 @ 4.
Rough YWork
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6. Faranyintegernz [, the sum 2. k (k2 is equal to
Lo

D@‘g‘uéonzlga‘ > k (k +2) & SdrSaoita
k=1

?{n+1]{nF2} aln+1)(2n+1)

(1) . {2) c
w/n(n+l)(2n+‘?] nm+ 12pn+9
6 “ 6

7. 9 balls are to be placed in 9 boxes; and 5 of the balis cannot fit into 3 small boxes. The
number of ways of arranging one ball in cach of the boxes is

0 zoded 9 3:&3&35 B woE'D 5 wodien 3 WSy 2B DYEPIE ExSi,

B85 PRS’ afuod GoBr eddse Ropg

(1) 18720 (2) 18270
17280 (4) 12780 -

8. If "P_=30240 and "C, = 252 then the ordered pair (n, ) =

B, = 30240, °C, = 252 wond, (5 afurfo (n, 1) -

ny e @ (10,3)
3y (9,4 @ (6,7

15 7
9. H(l+x+x2+3 =3 axthen D o, -
k=0 k=0

i3 ' 7
{1 +x+x? +J|:3}s ;k;u akxk:@wa, :,E:ﬂ Ay, =

(1) 128 (2) 236
512 : : (4) 1024
Rough Work
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3 57 579

18. lf“ﬁm"‘y:}z".ﬁ-*...,thunu3+4u;

5 57 578 .
u_éﬁ+3!3z+ﬁ+.-. @Wﬁ,ﬁﬂa:fé}u1+4&=
1y 2 or
3y 2 ' 4) 27

11 II'M A+ + C he -

R P A S e 1P nA-B=
SAx+l B € :
-12+2X+1_A+x+l+(x+|_]2 HDJJ@,@E’);)J&JA_B_
(1) 4¢ L 4CH]
- 1 : n |

12, 2 Wl Zz =
k=1 =1
(1} = ['2} EI-'Z"'L.
(3) e Mﬁl—c
UL B U '

13 T3*as'37taet T
(1) 2log2 -2 \Q{E—E‘lngﬁi.

Rough Work

4P
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Let o and 3 be the roots of the quadratic equation ax? + by + ¢ = 0. Observe the lists given.
below : :

a, P en 5 RWEGo ax? +bx+e =10 & Sarer e od. |Bcd mderei Nnodod

List-l (erds8 -I) List-TT (e —II)
() o=p-» (A) (8P +(a%)!? +p=0
(i) a=2p= (BY 2b®=0ac
() c=3f= {C) b*—6ac
{iv] a=pi= (D) 3h?=16ac
(B) b =dac
(F) (aEE)I.G +{a2e} 3 =1

The correet match of List-1 from List-11 is
D 18 ar DS 1T Hod) HOGHD £
(i) iy (i) (iv)

() E
(2) E

o

T omm
UEFQ
> om

15,

Ifa+B——2and a4 B =— 56, then the quadratic equation whose routs are o and f is
at+f=~2, a0+ =—56 wond, w,f od Sorerenm Ko % HavEYemo

() x*+2r=16=0 (2) ¥+ 2x—I15=0¢
(3) x+2-12=0 AT 2+ -8 =0

16,

The cubic equation whose roots are thrice to each of the roots ol x® | 2x2—4x + | =D s

2+ 2~ dx 4 1 = 0 Glog) (HB2rerdS ArdiTeidy et §9% frd BivEdao

{1} ¥ —6x2+36x+27=0 () M +e?+36a+27=0
(3) x%- 6x2 - 36x+27=0 7 3+ 6 — 36x+27=0

Rough Werk

S o
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17, The sum of the fourth powers of the roots of the eguation x* +x + 1 -0 s

HipEEe0 27 +x F1 — 0 Aarore Frgh Srew Bode
1y -2 @ -1

3y | 2

_(1 —2) . 1 1t +[ 3 6]
18. IfA-L 4 g and fit) =12 — 3t + 7, then f{A) 12 _9 )

Az(i _-ij,f{t}:[2—31+?ﬂma,ﬂfﬁyﬁlﬂh]I(_ f.g _{;]I
& (14) @ (50)

T =3 -3
19, ‘The inverse ol the matrix| - | 10 |is

-1 0 1
7 -3 3
am@g -1 10 Do
-1 0 1
"1 0§ 1] 13 17
(ly |3 43 2) |4 3 8
L3 3 9] 34 1]
11 1 1 3 3]
{3 33 4 | 4 3
| 3 4 3 | _ 1 3 4]
Rough Work
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a—-b-¢ 2a 2a
0. 2b h-¢—a 2k =
e c c-i-b
(1) 0 (2) a+h+e
(3} (a+btey WG rb+ey

o ) _ ‘
21, The points in the set {z € C:Arg(z ﬁi}_%} lie on the curve which is a (whers

{ denotes the sot of all complex numbers)

\.(al')'/ circle (2) pair of lines

{3) ., parahola {4} hyperbola

5008 {zec :Arg[f_‘ji)—-g SR Dotipod D5 Nfo (a8 C Dol
50am BB e Oos) |

W 380 | @ B oo
{3) [odecho {4y edbdurbocho

i
22, I'wisacomplex cube root of unity, then sin { (0% + ol g _g |> =

|-

+ 13

a DESH Bo5Y Wb Dretn wond, ey sin { (0" + o) -

- " @ 3
3) 1 w L

Rough Waork
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33, I m,, m,, m; and m, respectively denote the moduli of the complex numbers 1 + 40, 3 +1,

| iand ? - 3i, then the vorrect ona, among the fallowing is

m,, m,, My, M, &0 S ngg éoq:grm 1 +4i,3+4, 1-i,2-d® oo K:J“-Bé

Bodarnd® S00L
(1) my<my<my<m, (2) my<my<m,<m
{Hj’/m3.ﬁmz<m4{ml (4) my<m <my<m,
Cophona
24, ~J2 - cosec 20° -sec 20° - Tm Covrech P
(y 2 . (2) 2 sin 20° - cosec 40°
{3y 4 {4) 4 sin 20" - cosec 40°

25, Il’ﬁ—SS“,E=lS”und{J—'4U°,thentanA-tanB+tanB-tanC+tanC-tanA=

A —35°, B=15°C=40° fouEd, tan A-tanB+tan B tan C+tan C-tan A =

1y 0 1

(3) 2 4) 3

. N .
26, Iftan D+ tan [0 { %) + tan (EI + —;T'] =3, then which of the following 1s equal to | ?

tan 8 + tan (H + g] Htan (H + ZT“] =3 wond, 300 RS 08 1 & JrREeh

(1) tan28 2 tan 30
(3) tan’d {4y tan’d

Rough Werk

8P
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7. Wa+P+y=26,thencos &t cos (B - ) + cos (B —f) tcos (B —vy) -

a+f y=20 e, cos B+ cos (A — o} + cos (H—B)+cns[ﬁ—ﬂ—;

.o :
(1) 45:1:15—(:03%-5111% -\J?)/M:m r:a.::-s2 cm%
{3} 4sir_1 ﬂmg Smjzri (4) 4 sino-sinfi-siny
;

28. {xeR:cos2xi2cosx—2}=

() JlanrF-%:nEZ} \m’{nm%:nez}

1 .
3) {lm+§:nEZf (4) {Enn %:naz}-

3 a4 )
29, _Ifsm [ .)+‘;m [IJ=§lhenxﬂ

sinl'1(3]+sm '(4J=12—I wONd, x —

1y 3 2T s

3 7 4y 11
X
11 tanhz
2
30 -
1 —'tanh—z"
(1) e e
{3y 2¢* ‘ (4) 27
Rough Work
9F
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1

a1 B 3 _ _
. Inﬁ‘qﬂ{“'lfb+c'!'c+a_a+b+c then C-

. ] 3 _
aABC@‘b+¢+C+a=“b+cuwé,@a’gxsaf:—
{1y 90° \_(2‘1/6{:-“
(3) 45° (4 30°

32. Observe the following statements |

B
{1 inﬂAEC,bcﬂszg+ccns_2§=s
A b+
(1} inA'ABC, cut;:—-h == B=90°

Which of the following is correct ¥
(1) Roth I and II arc true. ' ;;2')/1 is true, 11 is false.
{3) 1is false, ITis true. {4) Bothland 1T are false.

2ok Lﬁéfﬁa‘m fgrorialatntate I

C B
(1} AABC Sfboosl = +cens? 5 =5

2 2
(1) aABCé“cut?éb;cﬂHrgw
(Bod mrRd" S0 26 ?
(13 L1 en Sotk Duo \ylj/ I Jzo, [T 857p
(3) T&dy, 1l O {43 T, 1 en Doy éé;}:
Rough Work
e
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33, Ina‘triangie, ifr, < 2r, = 3r, . then % + E + E -
a8 b ¢
o8 [@heod’ ¢, =, = 3r; wond, @B b'cta”
73 153
M & @ =

[R—

176 191
3 6o ur” 60

34, From the top of a hill h metres high the angles of depressions of the top and the botlom of a
pillar arc o and B respectively. The height (in metres) of (he piliar is
1_‘1 baé::rg n:l'__éa‘n’:l eE Bod WOOD 2K ;n':omaéj FPLo, ardion ﬂbl Semen Soodm o, if
© DoAY o {ﬁ:&g@'&]

h{tan B - tan a) h {izn o — tan f)

tan 2) tan e
3) h ﬂantf;ﬁtan ) @ h {tant5n+ c:an o)

- — R
35. The position vectors of P and ) are respectively a and b. IfR is 2 point on PQ) such that

—> —> ) .
PR =5 PQ, then the position vector of R is

- o —r
P.Qo g 2bies 365 2, b PQ 3 DoSy R, PR =5 PQ udbpiod R 3 007

&) sb_43 () Sb+4a
(3) 4b-3a (4) 4b15a

36. [fthe points with position veclors 607 + 3,401 — &) and ai — 52 J are coliinear, then a =

601+ 37,401 —&],ai—527 e i Difenrr e Dodhipen STPurwnd, Oy a=

Y —40 C @ =20
(3) 20 {4} 40
Rough Work
np
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37. If the position vectors of A, B and G arc respectively 2i - T+k,1 "3j-skand 31 4j-4k
then cos® A =

AR Ceor
i

(1) 0

35
4)

o

v

AAgen BT 21 -] +1.1-3] -5k, 31 - 4] — 4k wond, vy cos? A~

6
@ 7

S

1

38, "[fi-i+j+k,b=1-jJ+k,c=i+]j-k and d=T1- ] -k, then vbscrve the following

(A) a-d
(B) 3

(C) bh-d
{(Dy 2i-2k
(E) 2]+ 2k
(Fy 4

T'he correct malch of List-1 to List-1T :

wfd-1 8 erdd I 20w DOOLS wd:
() (i) (i () '

(n ¢ A B F

' c A F E

Y A € B F

4 A € F D
Rough Work

12F
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Leta beaunitvector,b =2 +j - k and €= 1+ 3k. The maximum value of [G 55 | i
aolmdT S8, b — 21+ -k, £= I +3kstod. SEAREY [EEE[H&E@} RDewd

1 -1 ) 10+4f6
3 Io-+6 @y 5

40.

41,

1
If A and B are independent events of a randem ¢xperiment such that P (A ~ B) = 5 and
- = 1
MA~B )=§, then P(A) =

(Here T is the complement of the avent E)
.8 cErdytn¥ RErieS” A, B e Do Sedo|d foaben, wd

P(A:‘*.B}=%,P(ﬁﬁl§}=% ucﬁ:g@aoaﬁ P(A)=
(8%, oo E Hr¥o F)

M 3 Yok
1 2
\6{5 @ 3

Let § be the sample space of the random cxperiment of thrawing simultaneously two
unbiased dice with six faces (numbered 1 to 6) and let E, ={(a.byeS:ab=k]} fork>1.

1 208 6 Jopgod LrDolS e dwirwhio SoM JaPNEE arDEe 230 &god
QWi (Bairi oS udde § wltod ; BBK21BE = {(@bjeS ab=k}
effod.

Ifp, =P(E,) for k > 1 then the correct, among the following, is

\;? & p, = P(E) wowd, |30 5°0&* HBa1iSH

Py = Pyg <Py < Pg (2) Py “Pg<Pz<Dp4
(3) PPy <Py <P (4) Pig <P =Ps <Dy
Rough Work
13pP
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For k=1,2 3 the box B, contains k ted balls and (k + 1y white halls. Lt
BB} —%, PB.} —%and P(B,) —'%. A box is selected at random and a ball is drawn from it
If & ted hall is drawn, then the probability that it has core from box B, 18

k=12 38 38 B, & k Jfwodw, (k 1 1} &g DO SDHON.
!-"[El}=%, P{HQ}H%,P{H?_}'—% wEed. obrdyiyson wSRG SR, 8 b5t
w5 wodd S, eb Jinod PYetors vuosnd B, 2o éﬂgéﬁﬁi}% RogTg s

KN 14
{1y Iz . 39
L 12
3 13 @ 13

I'he distribution of a randum variable X is given below :

28 oi?“d;%é Seod X dzredo (Bol diorm Gol

X=x 2 -1 | 0 1 2 3
| L 1 2
.p(xﬂ) w0 k]S % | 35 k

The value of K i

@ irpdh k MISEES

Ven ) 5

T (2) 10
3 7

3 Tg S T

44,

If < is 3 Poisson variate such that P(X = 1) = P{X = 2), then P(X — 4} ~

X 2.8 ey ® oo wpde P(X ~ I =PX - 2) evomd, P(X —4) -

1 1
Ly @ 3a

2 i
\ﬂﬂ/ﬁ @ =

Rough Work

147P
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45. If the sum of the distances of a point P from two perpendicular lines in & plene is 1, then the
locus of Pisa

AT thombus (2) cirele

3)  straight line (4}  pair of swraight lines

28 Shdewo S0 Tod now dpu wod 28 Doy I drove Swdo | wond P Dot
HIGTER

\g/ Shisdstyyeo 2) $yio
(3} B8% By @ D afrfo

46. The twansformed equation of 3x? + 3y% 1 2xy — 2 when (he coordinate axes are rotated
through an angle of 45% is

QrSTgrely 45° Fuod® |Phno T, H88mo 32 + 3y? & 2y - 2 Gy HOHYD

SupEdmo
() 2+242=1 el atayiel
(3) xi+y?=1 (4) x213yr=1

47. '/, m, n are in arithmetic progression, then the straight iime & + my + n = § will pass
Ihrough the point '

Lm, neo wolREGS” doll $8¢8n k+my+n=0 eyt T Dot

M (1,2 @0

@ 1,2 : 4) (1)

Rough Work

5P
















































































































































