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MATHS
SECTION-1 (Maximum Marks : 12)

This section contains FOUR (04) questions.

Each question has FOUR options ONLY ONEofthese four options isthe correct answer.
Foreach question,choosethe comrect option correspondingtothe correct answer.
Answer toeach question will be evaluated accordingto the folbwing markingscheme :
FullM arks :+3 IfONLY the correct option ischosen.

Zero Marks :0  Ifnoneoftheoptionsis chosen (ie. the question isunanswered).

NegativeMarks :—1 Inall other cases.

Ans.

Ans.

Aline y=mx+ 1 interseds the drcle (x-3)* + (y+2)*=25at thepoints P and Q. Ifthe midp oint of theline

segment PQ has x—coordinate 5 then which oneof the followingoptions is correct ?

THEXE y=mx+ 1A (x-3)* + (y+2)* =25 &1 951 P 3R Q W yfi=g &l 8 PR v@r@vs (line

3
segment) PQ & H&I fa=g &1 x—{+182® (coordinate) 3 2 a9 fr=faRad 49 o9 91 Us fAereu w2 |

Question ID-337911147

(1)6 < m<8 (2)4< m<6 3)2< m<4 (4)-3<m<-1

3

Theareaof theregion {(xy): xy < 8,1<y <x*}is

g {(xy):xy <8,I<y <X} HIATFA & Question ID-337911148
14 14 7

(1) 16 log 2—6 (2) 8log, 2 -+ (3) 16log.2=-= (4) 8log.2—~

3

M = sin*0  —1-sin’0 1
Let l+cos’®  cos'e | “ITPM

where oo = o (0) and 3 = 3 (0) are real numbers and I is the 2x2 identity matrix. If
o is the minimum of the set {o(0): 6€[0,27)} and B is the minimum ofthe set {B(0): 0€0,27)}

thenthe value of a*+ 3
sin*0  —1-sin’0

M= = -1
ML L+cos29 cos* 0 } al+pM

el o= o (0) 3R B = B (0) aafds Ty & IR [ Udh 2x2 TTHS Mg &, I
TP {a(0): 0€[0,2m)} & Fr=1ad o 8 3R = {B(0): 0<[0,2n)} & F=aa p 2 |
Al o'+ B* BTAM & Question ID-337911146



Ans.

Ans.

_31 29 37 Ry
M 16 @ 16 3 16 16

1
Let Sbetheset of all complexnumbersz satisfying|z—2 +i > /5 ifthe complexnumberz is such that ‘ 7 1‘
0

| 4-2z, -7z,
isthe maximum of the set 721 Z€S( then the principal argument of , —7 10i18
0 0

A b S T et fPrs st z d1aEEd 8 il z-2 + 1 |2 (/5 BrAgee BRel © | afE Ue ity v z Ol

1 1
g forad m A= {Z_I-ZES} BT o ©, T

4-z,-7z,

2 -7, +2i 7 5 DI &

Question ID-337911145
n T n 3n
M 5 2) =5 )5 4) 7

2

SECTION-2 (Maximum Marks : 32)

This sectioncontains Eight(08) questions.

Each question has FOUR options for correct answer(s). ONE ORMORE THAN ONE of these four
option(s) is(are) correct option(s).

Foreach question, choose the correct option(s) toanswer thequestion.

Answer toeach question will beevaluated accordingto thefollowing marking scheme:

FullMarks :+4 Ifonly (all) thecorrect option(s) is (are) chosen.

Partial Marks :+3 Ifallthe fouroptions are correct but ONLY three options are chosen.

Partial M arks :+2 Ifthree ormore optionsare comect but ONLY two options are chosen, both of
which are cormrect options.

Partial M arks :+1 If two or more options are comrect but ONLY one optionis chosenanditisa
correct option.

ZeoMaks :0 Ifnone of the optionsis chosen (i€. the question isunanswered).

Negative M arks : —11n all othercases.

In a nonright angled triangle APQR let p,q,r denote the length of thesides oppositeto the angles at P,Q,R
resp ectively. Themedian fromR meets the side PQ at S, the perpendicular fromP meetstheside QR atE, and
RSand PE intersectat O, If p = /3 ,q= 1 andtheradius ofthecircumdrcle of the APQR equals 1, thenwhich

ofthe follbwingoptionsis/are correct
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T FHSTON ST APQR @ forg AT 36 p,q,r 52T BT P,Q,R & AT aTe] o113l &) earg af gerfah 8 IR
{1 T ATfeet ST PQ 9 S WR fAerdl & P 4 Wi T fffer+a 45 QR ¥ E WR A g 921 RSIR PE U&
SR B O W PIed 8 A p= /3,9 =1 IRAPQR % uRg ! o 1 & dd 719 1 din() fadbey w21

2(®) Question ID =337911152
1 1

(1) Length of OE= E/OE P AFETE = 3

(2) Length of RS = 27 / RS &) oreas = f

(3) Radius of incircle of APQR = ‘/23(2 3 )/APQR el o1 fareer = J;(z—ﬁ)

3 3
(4) Area of ASOE = £ / ASOE &1 &/t dl = *1/2_

Ans. 1,23
2 Define the collections {E, EE,....... jofellipses and {R, R R.......} of rectanges as follows

X2 y2
E=—+"=1;
9 4 7
R, :rectangles of largest area, withsides parallel to the axes, inscribedin E,
X2 2
E :ellipse > + b 1 of largest areainscribed in R ,n>1;

n n

R :rectangle of largest area, with sides parallelto the axes, inscribedinE ,n> 1
Then which ofthefollowingoptions is/are correct Question ID-337911153

. . . 5
(1) The distance of a focus from thecentre inE; is Ev)

1
(2) The kngthof latus rectum ofE; is 6

(3) The eccentricitiesof E , and E ; arenot equal

N
4) Z (areaof R, ) <24 foreach positive integer N
n=1

<reigal (ellipses) {E, E,E........} R3mIdi (rectangles) {R| R,R,.......} & HUEI BT 71 g & gR¥IAT %

R, : e (largest area) b1 SId fSRIeh! 4T 31&l (axes) b AR & ARSIl E, A 3fReid (inscribed) &

X2 y2
E, : aifticer &t aren g ; + > TSR |, n>1 HsReia?

n

R : &ec &7 &1 AT [STeh! YSTe 3iell & AR & SR T E , n > 1 H aicifReld € |
q9 =1 9§91 BT (W) fAran gl 8 (B)
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(1) E, & &= Tep 11 (focus) &1 g g 2l

1
(2) E, & %o (latus rectum) &1 od1g i 2l
(3) E, 3IRE,, ®1 Sch=and (eccentricities) THI &1 & |

(@) seF qonie N o ferg (R, DI000) <24 3
Ans. 2,4

3 Let L, and L, denote the lines T —i+ 7»(—{+23+ 212)7» eR r= M(Z{—jJr 21A<),M € Rrespectively. If L is

line which is perepndiclar to both L, and L, and cuts both of themthen which of the following options
describe (s) L,

A 5 L, 9l L, o e e @ £ =i+ A(—i+2j+ 2k )L e R @R =y (20— j+2k),p e Raufx
L, T @8 Sl L, SR L, S & o=de & 3R &1 Bl blec &, ad Fr=feifad fasedi § & o 91 ()L, 31

Fefid a=al (#%4) & (7) ? Question ID : 337911156
I IS A
()T 25(21+k)+t(21+2_]—k),‘[€R

) f=5(2i—j+212)+t(2i+2j—12),te R
3) f=5(4Ai+j+12)+t(2f+23—12),te R

(4) T = t(2f+2}—f<),teR

Ans. 1,23
4 Let o and 3 be the roots of x*—x—1=0 with a. > f.For allpositive integersn, define
a’ —p" . . .
a, = a—p ,n=1,b=1andb =a  +a  ,n>2Thenwhich ofthe followingoptions is/are correct
AATE X —x-1=0 & o AR P & TE1 7 | T &F1eHS QUi n & forg 711 o1 aRvfyd fasan ram 2
a]’l_Bl’l
a, = ,n>l,b =landb =a +a_ ,n>2
a_B 1 n n-1 n+1
q9 e 7 B9 1 () fawen 981 8 Question ID-337911149
(1)b, =a"+p" forall n>1/AAbn>1 & forg b= ar+ p"
(2)a, ta,ta, +.... +a =a  —I1 for all n>1/ 9% n >1 3 forg a ta,ta, +.... +a =a -1

o0 an _E
(3);10" 89

= b, 8
(4);10’1 89

Ans. 1,23
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5 Thereare threebags B , B,and B,.Thebag B, contains Sred and 5 greenballs, B, contains 3red and 5 green

33
balls and B, contains Sred and 3 green balls.Bags B , B, and B, have probabilities 10°10 an d* respectively

of beng chosen. Abagis selected at random and aballis chosenat random from the bag, Then which of the
followingoptions is/are correct Question ID-337911151

3

(1) Probability that the selected bagis B, andthe chosen ball is green equals T~ 10

5

(2) Probability thatthe selected bagis B, giventhat thechosenballis green equals 3

3
(3)Probability that thechosenball is green given that theselected bag is B, equak g

39
80
dF el B, B, 3IRB, & | B, 9ol ¥ 5 oflef 3R 5 841 8 B, #3 @llef 3R 5 g G 8 3R B, # 5 ollef 3R 384

3

3
e A B, B, 91 B, & 91 S &1 T HA: 10 Eand— 2 1 UP e arferes s foran oirar 8 ok e

e 39 ot § ¥ Afaesar g oIl § 9 f191 3§ 9 I 491 (W) faden 981 2

(4)Probability that thechosen ballis green equals 5~

(1) II8U Il & B, B o A1l A1 IS o B Bl Bl U1yl *%I

(2) T 8T 9l & B, a‘rﬁra%mao—cn — %maswa%ﬁsg—rﬁmﬁﬁagﬁ%l
(3) R ¥iE B B B B Ty 3/8%,@@6%%TH§SHQWB3 g |

(4) T TRA G B B B DI YT 2(9) 2 |

Ans. 3.4
6 Let £ R >R be gven by

x° +5x* +10x* +10x* +3x +1, x <0;

x? —x +1, 0<x<1

8
x4+ Tx——, 1<x<3
Ax) = 3

x—2)log (x—2 —X+E, x>3
(x~2)log, (x-2)-x+ !

Then which ofthefollowingoptions is/are correct Question ID-337911154
(1) fisincreasingon (—0,0)

(2) f'has alocal maximumat x=1

(3) f'is NOT differentiableat x = 1

(4) fisonto
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A1 f% £ R >R fFreyarA fea g |

X7 +5x* +10x +10x* +3x +1, x <0;
XZ—X+1, 0<x<1]
10— §x3—4x2+7x—§, 1<x<3
(x—2)loge(x—2)—x+1;), x >3
J9 1§ 1 a1 (W) Apea T B |
(1) f3iaRTe (—o0,0) HAFAAZ |
(2) f' B TH A Sedax=1 W2 |
(3) x = ] W[ JqHANT &I B |
(4) [ ' STreSED § |
Ans. 2,34
7 Let I'denoteacurve y=y (x) whichis inthefirst quadrantandlet the point(1,0)on it.Letthetangent to["at

apoint P intersect the y-axis at Y, IfPY  has length 1 for eachpoint P onI,then whichof the followingoptions

is/arecorrect

AAIfE T b ab y =y () 8 S 4o =gaier 4 2 R 411 b fdwg (1,0) 99 R Rera e | w1 fb T & g PR
Rereil T el X y - bl Y R g vl 8 19 T & QB g P & forg PY, @l ot 1 2 |d =t

A B AT (V) HATAS ©
1++/1-x?
Mxy'+ J1-x2 =0 (2)y=—loge[XJ+ 1-x2
1++41-x2
(3)3’:10&{)(]— 1-x? Dxy'—J1-x> =0
Ans. 1,3
8 Let
AT
01 a -1 1 -l
mM=|1 23 amd adjM = 8 6 2
3b 1 -5 3 -1

Wherea and bare realnumbers, whichofthe followingoptions is/are correct

STEl a @R b aRdfd® G & | =199 19 91 () fAdey 9818 (R)
(1) (adj M) +adj M~ =M

o 1 o 1

1M |P|=| 2| thena—p+y=3/arem |PB|=]2
vl [3 v] |3

ddoa—-pB+y=3

Question ID-337911155

Question ID-337911150
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3)a+b=3
(4) det(adjM?) =281
Ans. 1,23

SECTION-3 : (Maximum Marks: 18)

* This section contains SIX (06) questions. The answer to each question is a NUMERICALVALUE.
* Foreach question, enter thecorrect numerical value of theanswer usingthe mouse and the on-screen virtual
numeric keypadin theplacedesignatedto enter the answer. If thenumerical value has morethantwo

dedmal places, truncate/round-off thevalueto TWO decimal p laces.

* Answer toeach question will beevaluated accordingto thefollowing marking scheme:
FullM arks : +3 IfONLY the correct numerical value is entered.
Zero Maks 0 Inall other cases.
1 Let the point B be the reflection of the pointA(2, 3) with respect to the line 8x—6y —23=0.Let ", and T,

becircles of radii2 and 1 with centres A and Brespectively. Let T bea common tangent to the circles I", and
I, such that boththecircles are on the sameside of T. IfC is the point of intersection of T and the linepassing
through Aand B, thenthe length of thelinesegment AC ss.....

71 fob fdvg B v 8x — 6y —23 = 0 & Wil fawg A(2,3) drufdfad (reflection) & A1 {6 I, e I, oo
Broarg 2 &R 1 a7t g 2 | i b el A 3R B 8 #171 fb gai [, ok [, @1 U TR SHaf~rss wef
(common tangent) X@ T 8 &I g [5799a U &1 @R & | fQ C 5311 A iR B A S ared! Y@ T #1 ufaess

fig ® 9 varave (line segment) AC &1 &+TE 2 | Question ID-337911160
Ans. 10
2 Let o # 1beacuberoot ofunity. Then the minimum of the set {|jo. +bw+cw?[*:a,bc distinct no-zerointegers}
equals
AT P @ # 1 UdHd 1 Udb g9 & | 99 9= {|oL + bo+cw’f : a,b,c =1 s qunie g |}
B Taq _ER Question ID-337911157
Ans. 3
3 LetAP (a;d) denote theset of all theterns of an infinite arthmeitc progression with first terma and common

differenced >0.If AP(1;3) N AP (2;5)n AP (3;7)=AP(a;d) then a+d equals

A 5 AP (a;d)Ud d AR 01 & UQT Bl Fedd & [STIdH YIH UG a 91 Ara=R d >0 B |

IfE AP(1;3) NAP (2;5)N AP (3;7) =AP(a;d) 2dd a+ d TR1ER Question ID-337911158
Ans. 157
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4 Let S be the sample space of all 3x 3 matrices with entries from the set {0, 1}. Let the events E andE, be
givenby
E ={A €S:detA=0} and
= {A €S: Sumofentries of Ais 7}
Ifamatrixis chosen at random from S, then theconditional probability P(E |E,)equak
#11 fob S U1 3 % 3 31l bl wfieel wife & et gfafteat sz {0, 1} @ 8 7 fbeea] E, vd E, e
=
E = {A €S:detA=0} 3R
E,={AeS:Ad i 1 ga am 78 I}
Ife Vb AregE S W TG g1 Sl & a9 Auferdy yiiddar P(E [E,) sReax
Question ID-337911159

Ans. 0.5

/4
5 fl_i J- then271% equals

11/4 1+esmx 2 COSZX) qu

I _E n./[4 dX
s m 2, (14 )(2—cos 2x) TH 27T Question ID-337911161

Ans. 4
6. Three lines are givenby

f=M,LeR ,f=u({+j),ueR and f=U(i+:]:+lA(),UER

Letthe lines cuttheplane x+y + z=1 at the pointsA,B and C respectively. Ifthe area of the triagle ABC is
Athenthe valueof (6A)*equas

T NETY SHHST:

T=A,LeR, f=u(f+j),ueR ger f=u(f+j+f<),ueR

ERT S TR B |11 f ¥@Tg §Fae x+y +z= 1 31 %1 fawgeii A,B @21 C a1 F1edh & |3 s ABC &1
B A B A9 (6A)* BT A TRE Question ID-337911162

Ans. 0.75
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