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Time * 3 Haurs Marks : 160
Instruction : :

b

Fach question carrics vne mark.
@28 | Dy 2.8 Srdy Sok.

Chouse correcl answer to the fol lnmnF questions and darken, with HB pencil, the
corresponding digit 1, 2, 3 or 4 in the ctrele pertaining to the queqtmn number concerned in
the OMR Answer Sheet, separately supplied to you,

B A n® (D8 [HHS DOED ShreSnh JDEN o0 Hrdod vo8 1,2,3 T84
Do RJ™ OMR ,:JE»’DJ“QP}’J HSTwS® & Domodolid Homgrw DL
B NS Som Dobiad.

MATHEMATICS

I.  Let S be the sample spacc of the mndum experiment of throwing simultaneously two
unhiased dice with six faces {numbcred 1 10 6} and let E ={(ab)eS:ab-k}fork=1
| &08 6 Popged Hrdodd v up-wiio Sodb D% Db 2330 00D
017“653{)?;)% |SG3riad o vddn S whtod ; {3}@ k=18E ={(a,bleS:ab=k}
e od. - .
Ip, = PE.} lurk = 1 then the correct, among the following, is
k21 &p, =PF,) vwd, 3o A" SOGHR0
(1) Py <Pap<Py=Py (2) Pyg = Pg ™ Py = Py
() Pl"iP”‘:Pa,‘:Pﬁ _ (4) Pag =Py =Py = Dy

2, For k=1,2 3 the box By, contains k r1ed balls and (k + 1) whitc balls. Let
P(B,)~ E’ P(R,) = and F(B,) - l - A box s selecled at random and a ball is drawn from it.
If a red ball is -:Irawn, then the pmbdbilit}' that it has come from box B, i8
k=1, 2,3 8 D8 B, & k Jowoshen, (k + 1) 8y 2OHED G,
P(B, =l, P({B, ]— , P(B, )—— wEstod. aﬁhiﬁgﬁaéom LENT S E, EITAN
2% 22080 L. 6B WS008 o8 wuoduy B, ol SRS ahg Dogrhed

35 I4 10 12

(I 35 2 33 G Y 4 13

Rough Work
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3.  The distribution of a random variable X is given below
2 aﬁ“ég%é Booed X dgredo |Bob dgont Gob
x=x [ —27-1] 0 1 2 3
3
PX=0 | | % | s | % |55 | %
The value of' K is
By k R
T 5
(0 T ST
3 7
) 10 @ 10
4, 1fX is a Poisson variate such that P(X — 1) — P(X = 2), then P(X =4} =
Xo8 s Sooed wipder PX — 1) = P(X=12) wowd, P(X=4)-
! 1 |
0 33 @ 33
.2 1
M 33 @ 3
5, If the sum of the distances of a point P from two perpendicular lines in a plane is |, then the
locusotf Pis a
{1} rhombus (2) circle
{3} strught line {4) pair of straight lines
ad Sodoo &9 Both vor SR Dod w8 Doty P drorw Rwdo | wond P Dol
Do 28
(1) Ef:a‘:ov.‘fnéodnaeao ' 2y &H8o
(3} 25 Ty (4y Ty aoifyo
Rough Work
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6.  The transformed equation of 3x2 + 3y + 2xy = 2 when the coordinatc axcs are rotated
through an angle of 45° 1s
ddrdsgrol 45° Brod (givmo H3, D%Smo 32 + 3y + Ziy = 2 G HOHGS
. hinEdme '
(1) 2+2=1 | (2) +yi=1
() Aeyl-l @) x+3y=
7. Il m, n are in arithmetic progression, then the straight line fx + my + n = § will pass
through the point
I, m, n e wok[HAS" & o8 HE4Ty fx + my + n =0 JoHypEdr FSh Do),
{1} -1,2) (@) (1.-2)
@ 1,2 4) @b
8,  The value of k such that the lines 2x - 3y +k - 0,3x -4y - 13=0and Bx— Ily-33 =D are
coneurTent, is '
DEETpen Ix— 3y +k=0,3x-dy - 13=0, 8xr— 1y - 33 =) ey raé:ﬁ_?vcﬁsggn k Send
{1y 20 2) -7
(3) 7 4y -20
9,  The value of A such that
ax? — 10xy + 12y% + 5x — 16y — 3 = 0 represents a pair of straight lines, is
dx? — 10wy + 12y + 55— 16y -3 =0 &% By 03'.7:{1“@’@;"'@“{3:;3@: b Do
Iy 1 2) -1
() 2 (4r 2
Rough Work
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10. A pair of perpendicular straight lines pagses through the origin and also through the point of
intersection of the curve x2 + y2 — 4 withx | y =a. The set containing the value ot *a’ is

2% woutdah Teuluifo drododuy agomis, Hgo & + yi=da+y=a & AV
po&H Doty oreorir e $ol. "’ dunidn B0 D

(1} 22 2y -3 3%
(3 {44 4 {-5.5

1. In A ABC the mid-points of the sides AB, BC and CA are respectively {{, 0, 0}, (0, m, i and

o ABY+BO2+ (A
{3, 0, n). Then I R

A ABC &° AR, BC, CA © g Dodien S (4 0, 0), (0, m, 0), (0, 0, n) eand,
AB? F BC2+CA?

B+m?+n?
ay 2 - @ 4
(3) 8 4 16

#

-l'-‘Lln—l-

12, The angle between the lines whose direction cosines are

i5

(1Y = (2) %

T b

¢ 3 iy
Rough Work
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13. It the lines 2x = 3y = 5 and 3x =~ 4y = 7 are two dismeters of a cirele of radivs 7, then the
equation of the circle is
Tgrgo 7 SO o Hyeeds S8Y Smev Zr — 3y = §, 3x ~ 4y — 7 @ Do Tgrocnd
vy Sabgdmo
() 22+ i+ —dy—47=0 (2) x*+yt—49
(3} AHy-W+2y-47=0 @) Z+yr=17
14. The inverse of the point {1, 2) with respect to the circle 12 + y2 —dx — 6y +9 =0, is
ygoxt 1yt - dr -6y 4 9 =0 ety Doty (1, 2) B DS Doy
= .
%) [15] (2) @1
3 .1 _ 4) (1,0
15. If 9 is the angle hetween the tangents from ( [, 0) to the circle x? + y* - 5x + dy —2=0,
-then 8 = '
- 1,0 %cd &ydox2+y? Sx+dy 2=08AMS é;)d@ﬁmm a’mtﬁgﬁsmu 0 suwd,
wypid) 0- .
7
{1} 2tan”! [%] 2) tan! [1]
{3y 2eot™! [%j ' 4 cot! [%j
Rough Werk
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W6 If2x + 3y 1 12 =0and x — y + 44 — 0 are conjugatc with respect 10 the parabola y* = 8x,
then A —
Dovsocbo ¥y - By &Jgﬂg 2+ 3y 12=0,x-y+ 4~ 0ex :&udﬁjﬁé Do o,
WG A=
(1) 2 -2y =2
(3) 3 4y -3
17.  For an elhipse with eccentneity 5 the centre is at the origin. [f one directrix is x — 4, then the
cquation of the ellipse 1s
8 oiie % 564 o8 &¢ g Boldo droflody. w8 obidle x — 4 wond O H)d
NenEdng
(1) 3x2-dy?—| (2) 3xi+dy?-— 12
(3) dxt 3yt (4) dxl13i=12
18. The distance between the luci of the hyperbola x2 - 392 dx 6y — 11=01s
8 JTROOHO ¥ - 3y* - dr — Gy — |1 — 0 Srghbe 2ugly Gdo
(1y 4 2y 6
(3 8 4) 10
19. Theradis of the circle with the polar equation r? — e {\E cosB+sn@)+ 15—01s
12— 8r {\f3 cos 8 +sin 8) - 15 = 02 gud SEBmon He By sgdgo
(n ® (2) 7
(3} 6 4y 5
Rough Work |
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20 lim !l—t‘:‘!Sin.xz

e
{3y -1 (2) 0
@y | @) 2

21, Ii'f:ﬁ—}ﬁisdéﬁnﬁdbyf{x}f[x 31+ | x—4| forx € R then Iirr;_f{x)—
i

f'R—-RIDE xeR & fx)=[x—3]+ |x—4|ns gD, wdyd lim_f(z) -

X3
1y -2 ) -1
3y 0 ' 4y 1

22. Iff:R — R is defined by

COs 3xr —cos &
. — = forx=z0
I{x}y = X°
. i for x=10
and if 115 continuous at x = 0, then A =

eos Iy —cos x

) ix=0 g]‘
A (x—0 &

i R-—=>Rwfix)=

DUy, x =05 [ odiysyfvond, A=

EORE. 2 -4
(3) -6 . W -8
Rough Work
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23, Iffi2)y=4and £'(2) = 1, then

fi2)=4,1(2)~ | woxnd

lim x f(2) 2 )

X2 =2 B
(1y -2 ' 2y !
{3 2 ' 4) 3

E 2008 DD

a8y | d
24. If'x'—a{cnsﬂ+lngtan[§” and}r—asinﬂmcn‘d"i=

i 1
.ar—a“lmsﬂ I Iuglan(g)}, y—asin[]@wé %f -

2

{1y cot® {2) tn9
i3y sind {4y cos0

2

25. Ify = sin(logx) then x% j—x%+xgx =

2
y — sin (log x) ewd %ﬁ+x% =
(1) sin{logx} (2) cosileg.x)
) ¥ | @

26. The equation to the normal to the curve yt—ax? at (a, a) is

(2. 2) ¢ $Z0 vyt - ax’ 2t vhoow HadEdmo

(11 x+2y=1a 2y dx-4dyt+ta-1U
(3) dx+3y=Ta {4) 4r—-3y—{}
Rouph Waork
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27. The angle between the curves y> =4x + 4 and y2 = 36 (9 - x) is

Rsrenyi—dy+ 4, =369 -1 o e E a0

(I 30" (2} 45°
(3) 60° 1 4) 90

28. If m and M respectively denote the minimum and maximum of fx) = (x - 1) + 3 far
x & {— 3, 1] then the ordered pair (m, M) —

xe[ 3,118 fley—(x-1¥138 B2, AoR Desden HWH m, M ey wowd, epayhs
Léé:oiuﬁgu (m, M) =

M (3,19 @ 319
@) 19.3) @ 193

9. The length of the subtangent at (2, 2) ta the curve x° = 2y* is

o x*=2y* 3 (2,2) 8¢ oG Bw ErE)

5 8
W 3 @ 5
2 3
3 3 W ¥
| x4yt Rady? tlz s
—_ -1 - -
3k Ifz-sce [ ! the.]lxax+yﬁy
44 1
el (Y Rx 3”2] g gz fz _
Z — 8C¢ ( e ww&,wa&:ﬁ:xax+yay
(1} cotz (2} 2colg
{3} 2tanz (4) 2Zsecz
Rough Work
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31. lfJ- ( st .r] dx = f{x) + constanl, then f{x} =

= Cls X

J‘ ( :::-r:;] dx = fx} + ;35:391135 wond, sidypd fx)=

c‘cnt( ] | 2) o mt(%
]_ @ e |

b =

(3) —eruul(

3 IfIn=f xt - dx forn=> 1, then C'I'n+n'[n—l_

nz 18 ln—J‘ x"-e“dxum:?:;{‘.-ln+ﬁ-ln_l—

(1) xte™ 2y
(3) o () x" g™

33 Ilfj & (1 +x) sec” (x ) dx = f{x) + constant, then f(x) =

'r & (1 +x)- sec? (reM dx = fix} + 38 Sopg wawd, f(x)=

(1) cos(xc?) {2) sin{xe5)
3y 2tan {x) (4) tan{xe)
Rough Work
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I
34. '[ x¥2Afl xde—
0
i
(1 5 @ 3
T T
Gy 13 1
n2
35, J‘ sin|x| dv =
—mi2
(I 0 2) 1
3 2 4) =
36. The area (in square units) of the region bounded by the curves 2x = y:—1landx=0is
Hsres 2r -y~ 1, 1 = 0 oF $0ug ($3% Brugo (SHY ordyes’)
1 2
a3 @ 3
(3) 1 @) 2
37, The selution of the Jillerential equation
dy xy+y .
" dy _xy+y
wdend Dobdmo A= vy x 3 i
{1 x+y—lop (%J
(2) x+y-—log(Cxy)
(@) x—y=log [gj
¥
@ y-x=log( )
¥
Hourh Work
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38. The solution of the differential equation

dy x 2y+1
drT -4y °

v+
wEes HEESmo QL‘—L;— & oS

dy = 2x-4
(1) (x-2yY+2x=C 2) (x=2yP+x=C
(3) (x=2y)+2*=C 4 (x-2y)txI=C

3%,  ‘T'he solution of the differential equation

%xx—ytanxrexsecx IS
BHEOS HnETe0 '% -y tan x — cf seex & At
() y=e*cosx i C (2 yeosx=e'+C
(3) y—esinx+C . (4) ysmyx—¢c+C

40. The solution of the ditferential cquation

wtdy— (6 + vy de=01s

wd¥ed Hubddao xyldy - (¥ +y)de— 08 I8

(h y'=3"1C ) yr=3d Ing (C)
3y y=3x"1log(Cx (4) vy} + 353 —log (Cx)
Rough Work

1P
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If £: R — C is defined by f{x) — &2 for x & R then, fis (whure € denotes the set of ail
complex numbers)

{1) onc-one (2}  onto
{3} one-one and onto (4) neilher one-one nor onto

f:R—CoH&xeRS fx)=e™ o Ddgiicy vyt (=58 C ﬁagé Rogrglaréd
e Lienod)

() ué‘séo (2} Popiae
(3) uﬁﬁs:‘%c, Mo KR (4) wﬁséu 55, Po|iiRo 57

42, M|l .:R— Rand g :R — R are defined by fix) — | x| and g (x} = [x — 3] for x € R, then
8 8 '
{g(ﬂ.ﬂ} - E{xﬂg} -
TTROGR g RDRoD BB rcREfY)— x|, gX)=[x-3] Ejiﬁ‘g{)ig, SRSV
' 3 81
: {g(f(x]): E‘:I{Ef -
1 0.1 @) {12}
& {3.-2y (4 {2, 3}
43, Iff:{- 6, 6] > Ris defincd by ({x) = x2— 3 forx & R, then
(folol} (1) + (fofof) (0) + (fofof) (1) —
fi[6,6)] >R D3 xeR 35 fix) —% =3 ﬁﬁsﬁ_ﬁ)ﬂ @ﬁ;}uﬁ}
{fofof) (1) + (lufo) {0} v (fofol) {1} =
() fd~f2) SR ¢) IR TE RV/)
(3) £(22) ) a2
Hough 'ﬂ;’ork
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44, {(riven thata, b L'—. 10,1,2,...,9) witha + b 0 and that (a+

E 2008 D

b a by

—) = 1000 ©d aw)th

[
Thenx —y "
b} a bW
El_,h@ {ﬂ, I,Z,...,Q} a+hfﬂu§], ﬂ‘l‘ﬁ = ﬁ-i_l[]ﬂ
v 1 1 _
SDyE - =
[
1 @ 3
| 1
t3) % J # y
45, Ifx %(\ﬁ I ?1 lhcnx* x_il -
1 l P el
I__E(\ﬁ | E] wond x="yxd—1
{1] 1 {2} 2

{3y 3 4) 4

1
46. [Forany inleger o = 1, the sum > k{k ! 2}iscqual to
k=1

1
Dirgrodonz13ar 2 kik+2) 8 S%eNERe
ke

(1) n{n+lg{n+2] ) n[n—+]]6[2n+l]
3 ni{n+ 1};5,(2“ - 7) [4)' n{n+ I}ﬁ.(En + 93
Rough Work
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U palls arc to he placed in 9 boxes; and 5 of the halls cannot fit into 3 small boxes. The
number of ways ol arranging one ball in each of the boxus is

9 wodhod 9 wfE’ beed | woe § wodien 3 Ddy BPG" YIS RS,
2% 8 DS p8wod sodom wdbie dong

(y 18720 (23 15270
(3 17280 (4) 12780

48.

It I]'I"r = 3(3240 and nCI — 252 then Lhe ordered pair (n, 1} =

TP =30240, A, - 252 mand, |E oo (n.7) -

(1 (12,6) {2y (18, 5}
(3} 5,4 ' 4y (16, 7)

4%,

15 !
(L +x+a2 45 = 2 a akthen D, a, =
k=0 k=1

E 7
(Ltx+d+xV = L a Xeond, X ay -
k-0 k=0
{ty 128 (Y 256

(3 512 (4) 1024

Rough Work
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50, Iffi_'m3+3!31+4!33"‘...,then(1214u=
3 579
“'_2!53*'35;3”4!33*"- waud, ey o +du=
() 21 @ m
I 4) 27
Xzt B )

51. If?‘_l_—b:_l_'_l=ﬂ+x+l+{x}1}z then A-B =
.132+_I+1 B O J
x3+1r+1"*“*+x+|+(x+1}1”C’ﬂ*”“’;‘:ﬁ’ﬂ--ﬂ—
(1) 4C @ 4C+1
(3 3C | 4 2cC
S k n-1

52, 2. ) > 2 —
k=1 el
(1) e (2)-52+e
G & @) e-c
1 1 1t 1

B35t ae T
(1) 2log2 2 (2) 2-2log2
(3) 2logsd @) logd

Rnu.ghWnrk

16 F










































































































































