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Questions & Solutions

PAPER ©2 SUBJECT:MATHEMATICS

MAX. MARKS: 186 TIME: 3 HRS.

PAPER-2 : INSTRUCTIONS TO CANDIDATES

xQuestion paper-2 has three (03) parts : Physics, Chemistry and Mathe matics.
xEach part has a total of eighteen (18) questions divided into three (03) sections (Section-1, Section-2 and Section-  3).
x Total number of questions in Question Paper-2 are : Fifty Four (54) and Maximum Marks are One Hundred Eighty Six (186).

Type of Questions and Marking Schemes

SECTION 1 (Maximum Marks : 32)
xThis section contains EIGHT (08) questions.
xEach question has FOUR options ONE OR MORE THAN ONE of these four option(s) is(are) correct answer(s).
x For each question, choose the option(s) corresponding to (all) the correct answer(s).

xAnswer to each question will be evaluated according to the following marking scheme.

Full Marks +4 If only (all) the correct option(s) is (are) chosen.

Partial Marks : +3 If all the four options are correct but ONLY three options are chosen.

Partial Marks : +2 If three or more options are correct but ONLY two options are chosen and both of which are correct.
Partial Marks : +1 If two or more options are correct but ONLY one option is chosen and it is a correct option.

Zero Marks : 0 If none of the options is chosen (i.e. the question is unanswered).

Negative Marks : dl In all other cases.

SECTION 2 (Maximum Marks : 18)
X This section contains SIX (06) questions. The answer to each question is a NUMERICAL VALUE .

xFor each question, enter the correct numerical value of the answer using the mouse and the on-screen virtual numeric keypad in the
place designated to enter the answer. If the numerical value has more than two decimal places, truncate/round-off the value to TWO

decimal places.
x Answer to each question will be evaluated according to the following marking scheme :
Full Marks +3 If ONLY the correct numerical value is entered.

Zero Marks 0 In all other cases.
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SECTION 3 (Maximum Marks : 12)
X This section contains TWO (02) List-Match sets.
xEach List-Match set has TWO (02) Multiple Choice Questions.
xEach List-Match set has two lists : List-l and List- II.
xList-1 has Four entries (1),(ll), (111) and (V) List- Il has Six entries (P),(Q), (R), (S), (T) and (U).

xFOUR options are given in each Multiple Choice Question based on List-l and List- Il and ONLY ONE of these four options satisfies

the condition asked in the Multiple Choice Question.

xAnswer to each gquestion will be evaluated according to the following marking scheme :

Full Marks +3 If ONLY the option corresponding to the correct combination is chosen.
Zero Marks : 0 If none of the options is chosen (i.e. the question is unanswered).
Negative Marks : dl In all other cases.

Answering Questions :
xTo select the option(s), use the mouse to click on the corresponding button(s) of the option(s).

xTo deselect the chosen option(s) for the questions of SECTION-1 click on the button(s) of the chosen option(s) again or click on the

Clear Response button to clear all the chosen options.

xTo deselect the chosen option for the questions of SECTION-3, click on the button of the chosen option again or click on the Clear
Response button to clear the chosen option.

xTo change the option(s) of a previously answered question of SECTION-1 and SECTION-3 first deselect as given above and then

select the new option(s)

xTo answer questions of SECTION-2 use the mouse to click on numbers (and/or symbols) on the on-screen virtual numeric keypad to

enter the numerical value in the space provided for answer.

xTo change the answer of a question of SECTION-2 first click on the Clear Response button to clear the correct answer and then

enter the new numerical value.
xTo mark a question ONLY for review (i.e. without answering it). Click on the Mark for Review & next button.

xTo mark is question for review (after answering it), click on Mark for Review & Next button - the answered question which is also

marked for review will be evaluated.

xTo save the answer click on the Save & Next button, the answered question will be evaluated.
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PART-I1l : MATHEMATICS

SECTION 1 (Maximum Marks : 32)
xThis section contains EIGHT (08) questions.
xEach question has FOUR options ONE OR MORE THAN ONE of these four option(s) is(are) correct answer(s).
x For each question, choose the option(s) corresponding to (all) the correct answer(s).
xAnswer to each question will be evaluated according to the following marking scheme.

Full Marks +4 If only (all) the correct option(s) is (are) chosen.

Partial Marks : +3 If all the four options are correct but ONLY three options are chosen.

Partial Marks : +2 If three or more options are correct but ONLY two options are chosen and both of which are correct.
Partial Marks : +1 If two or more options are correct but ONLY one option is chosen and it is a correct option.

Zero Marks : 0 If none of the options is chosen (i.e. the question is unanswered).

Negative Marks : d In all other cases.

[kaM Yaffidre vad/B2Y2
X bl [kaM eslB (08) iz'u gSA
X izR;sd iz'u ds fy, pkj fodYi fn, x, gSaA bu pkj fodYiksh;dgadld s vid fodYi Igh gS¥sgSalLA
X izR;sd iz'u ds fy,] fn, gg, fodYiksa esa Is Ilgh mUkj ¥zmUkjksa¥z Is laciker faélyAvsfodYiksa
X izR;sd iz'u ds mUkj dk ewY;kadu fuEu ;kstuk ds vuqlkj gksxk %

iw.kZ vad %4 ;fn dsoy Yalkjs¥z Igh fodYi Y4fodYiksalz dks pquk x;k gSA
vkaf'kd vad %3 ;fn pkjksa fodYi Igh gSa ijUrg dsoy rhu fodYiksa dks pquk x;k gSA

\
1/

vkafkd vad %2 ;fn rhu ;k rhu Is vf/kd fodYi Igh gS ijUrqg dsoy nks fodYiksa dks pqukukk gS vkS

pqus gq, fodYi Igh fodYi gSaA
vkaf'kd vad %1 ;fn nks ;k nks Is vf/kd fodYi Igh gSa ijurq dsoy ,d fodYi dks pquk x;k g$
ggvk fodYi Igh fodYi gSA .
'kwU; vad &4fn fdih Hkh fodYi dks ugha pquk x;k gS YavFkkZr~ iz'u vuqUkfjr gS¥2A
_.kvad % vU; IHkh ififLFkfr;ksa esaA

b VKS] po

Ans.

X

Letf: R o R be given by f(x) = (x #1)(x 82)(x 85). Define F(x) = 3(t)dt, x ! 0. Then which of the
0

following options is/are correct ?

(1) F(x) has a local maximum at x = 2

(2) F(x) has a local minimum at x =1

(3) F(x) has two local maxima and one local minimum in (0, f)

(4) F(x) zO, forall x « (0, 5)

ekuk fd: R o R, f(x) = (x a1)(x @2)(x =5) }Kjk fn;k x;k gSA ifjHkkf"kF@jsa 3(t)dt, x ! 0.
0

rc fuEu esa Is dkSu Ik Yals¥2 fodYi lgh gS¥sgSaYs

(1) F dk,d LFkkuh; mPpt@cal maximum) x =2 ij gSA

(2) F dk,d LFkkuh; fuEur@®cal minimum) x = 1 ij gSA

(3) F ds nks LFkkuh; mPpre vkSj ,d LFkkulg, foseSaA

@) IHKklx (0, 5)ds fy, F(x) z0 gSA

(1,2,4)
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Sol. f(x) = (x ) (x v2) (x ©b)

X
F(x) = 3(t)dt as F(1) is negative and F(2) is also negative so F(x) cannot be zero for x « (0, 5). So
0
option (A) is correct.
? Fdx) =f(x) = (x &) (x 22) (x ab)
o + o +
I I I
1 2 5
Y F(x) has two local minima pointsatx =1 and x =5
F(x) has one local maxima point at x = 2

2. Three lines
o
L:r= @, 0 R
Lo: r= kﬁ+|,lj},u * Rand
Ls: r= i'&jA @,&Q-R.

are given. For which point(s) Q on Lz can we find a point P on L1 and a point R on Lz so that P,Q and R
are collinear.

rhu js[kk,a

Li: r= d O R

Lo: r= kz+uj), i+ R riFkk

L:r=iAA ddoer.
nh x;ha gSAls fdl fcUnq Yfdu fcUQoukdy; ge L. ij ,d fcUnm, vkSisij ,d fcUnR izkir dj
Idrs gSaA rkidQ VKSR ljs[k (collinear) gks tk?j

@) W 2y @ b § (3) ¥ @ & 2y

Ans. (1,4

Sol.  P(QO,0)
Q(, R1)

R(1,1, )

PQ kPR y 2 P 1

o1 1 J

1
01

Y 1+ =P % Y Pcannot take value of 1 and 0
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3. Let x * R and let
g4 1 19 P X xo
P=9 22,Q=9 4 0’andR=PQP*.
9 0 3y % X 63

Then which of the following is/are correct

(1) there exists a real number x such that PQ= QP

2 X x°
(2)detR=det § 4 0 +8forallx «R
X X 5%
apo Po
(3) For x = 1 there exists a unit vector DA B ¥ for which are R E B2
9y, 93
30 3o
(4)Forx=0ifR @2.=6 @ thena+b=5
¥y 8y
ekukd x « R vkSj ekukfd
4 1 1° 2 X Xx°
P=9 2 2),Q=0 4 0)rFkk=pPQP*rks fuEu esa Is dk&itlkodYi Igh gSa#egS
9 0 3z % x 63
(1) ,d ,slh okLrfod la[;kx IEHKo gS ftlds fypQ= QP
2 X Xx°
2) IHkIx «+ Rds fy,detR=det § 4 0)+8
% x 5%
aDO @O
(3)x=1ds fy,] ,d bdkbZ Ifnk A £ ¥ IEHko gS] filds fg E> §°
9y, 93
ae 6l
@) x=0dsfy,;fnR §=6 @) rka+b=5
¥y 8y

Ans. (2,4)
Sol. det R =det P x det Q x det (P %)
Y det R = det Q = 4(12 ©x2) = 48 u4x?

2 X X
Now 0 4 0 =4(10 ©ox?) =40 wv4x?
X X 5
& X X-
Y detR=det 0 4 0°+8 xR
é X 51

Atx=1,detQ =48 n4=44=detR
Because det R z0 so
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Educating for better tomorrow

aDO @0
[ » ¥ — = 1—
R <§E>:_ @» Y D= E= J=0

9y 93
So DA f_é‘ .Ik}is not a unit vector

g 1 19 2 0 0°
— % _ _ »

P=9 2 2,Qx=0=9 4 0,

9 0 3 9 0 63
R=PQP%

9460156 3 0o lé126 4 0
_ > » _ < >
_@812):E© 3 2):_5 <p 24 8):

9 0 183 € 0 23 9 0 361

2 1 2/30°
_ »

R=0 4 4/3]
9 0 63
8 - a4 1 2/3° 8-
(Ro6l) a,= O 2 4/3] a;
&:r « 0 0 ¢ §:1
m+a+@:0
3
Pa+ —b=0
8+8=0 ¥ b=3
3
a=2
PQ=0QP Y ax for both are same
Y X+4+x=2+2x+0 Y X o | Y No value exist
4, For non-negative integer n, let
n
'sing ;Sésing isi
f(n) = k2 =
lgn2¥ 1g
kIO @ 2 1
Assuming cos %x takes values in [0, $ which of the following options is/are correct?
J3
(1)f(4):7

(2) If D=tan (cos® f(6)), then B+2Dxal =0
(3) sin(7 cos* f(5)) =0

. 1
@ imi)= 3
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v_.kkRed iw.kknoksagative integers) n ds fy, ekukd

I sin Ssin S
21 21
f(n) =*0—
I gn2¥ 1g
<l @ 2 1
ekukd cos“x dk ekuo, $ea gS] rc fuEu esa Is dkShidickiu IR; gS YagSaYz&
(1) f(4) = %
(2) ;fn D=tan (cos*f(6)), IC B +2Dul =0
(3) sin(7 cos* f(5)) =0
. 1
4) limf(n)= =
@) limf(n) 5
Ans.  (1,2,3)
n n
I sm§<—2 S;smg% S; : %osn—s2 cos ZX 2313
1
Sol.  fm)= ko @ e © & o
| pgn2 ¥ 1 ;S | pgn2 ¥ 1 S
kIO @ 2 kIO @
cos & 2i85in§n ;18
(n Dcos @ @
" 2 sn_ S
- n 2
cos Ssinz;—; ;S
(n 1 . S
sin——
n 2
(n Dcos cosgﬂ—3 S (n 1)cos§—S cosg—s'
_ (n 2) @ 21 _ @ 21 @21COS§S
n 1 1 n 2 @ 21
(1) 1‘(4):cos—S ﬁ correct
6 2
S S
(2 D= tan(cos  f(6)) = tan|cos % (cosg)l = tang
s 2tan—S °D
tan— = 88\?1: Y B+2Dwel1=0 (A) correct
4 4 tanzg 1

3) sin(7cos® f(5)) = sin(7cos * (cos 78)) =sin S= 0 correct

(A), (C), (D) correct

(4) lim f(n) = cos 85 4 (B) Incorrect
no f @ 21
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5.

Ans.

Sol.

Ans.

Letf: R o R be a function we say that f has

PROPERTY 1if lim fh)_f0)

exist and is finite and
hoO /| hi

PROPERTY 2 if rI1in3 w exist and is finite.
(o]

Then which of the following options is/are correct?
(1) f(x) = x2? has property 1

(2) f(x) = sin x has property 2

(3) f(x) = |x| has property 1

(4) f(x) = x|x| has property 2

ekuk fd: R o R,d Qyu gSA ge dgrs gSeefeh

i f(h) £(0) . -
xck1 gS ;fnlim ——= dk vfLrRo gS vkSj og ifjfer gS
g i Thl g j og ififer gS]

xk2 gS ;fnrling w dk vfLrRo gS vkSj og ifjffer gSA

rc fuEu esa Is dkSu Ik Y4ls¥2 fodYi Igh gS Y.gSaY2&
(1) f(x) = x23, Xq.K dks iznf'kZr djrk gS
(2) f(x) = sin x, Xg.R dks iznf'kZr djrk gS
(3) f(x) = x|, Xq.k dks iznf'kZr djrk gS
(4) f(x) = x|x], Xq.R dks iznf'kZr djrk gS

1,3)
2/3
1) Iimh 0 =0
hoo Jlh|
(2) IimSmh 0 does not exist
ho0o h
(3) IimIhI 0 =0
hoo J|h|
(4) f(X) = x|x|
Y lim fth) 1) _ IimhIhI 0 does not exist
hoO h? hoO 2

Fora « R, |a| > 1, let

lim
no f n7/3.:.§ 1 1 1
da 1> (na 2)° (ha n)? 1

= 54. Then possible value(s) ais/are o

ekuk fch « R, |a| > 1 ds fy,

Iirr; 5 L2 i =54, rc a dk ¥%dsY2 laHkkfor eku gS YgSaY2&
ot 73 1 1 1 -

" éna D2 (na 22 (na n)? 1
g)g (2) © ©N (4) ®
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1/3

1718
n 1 i
Sol. i 1 @ =
nof£§ n2 n2 1
ngna 1° (na 2> (na 12 i
! &
3Y3dx B a3 3
0 _ % % a4
- = = =54
dx a 1 ¢ 1 1
3 2 « > a a 1
O(a x) - a XI@
g1 1 3 1 1
a al 44 a@a 1) 72
a=8ora= n9
7. Let
a 0 Q° a 0 0° P 1 0°
Pr=,=9 10, P=9 0 1) Ps=J 0 0,
Q 0 1 9 1 03 € 0 1z
P 1 0° P 0 1° D 0 1°
Pa= § 0 17, Ps= 4 0 0, Ps= 9 1 0,
4 0 0% 9 1 02 4 0 0%

5 2 1 30
>
andX= 1P 1 0 2P
k'1 8 2 1z
Where P« denotes the transpose of matrix Px. Then which of the following options is/are correct ?

(1) X is a symmetric matrix
(2) The sum of diagonal entries of X is 18.

30 30
3) 11X §2= D §’ then D=30
4y | 43
(4) X =230 ,is an invertible matrix
ekukd
4 0 0° 4 0 0° P 1 0°
Pr=,=9 10, P=0o0 1), Ps= 4 0 0,
§ 0 13 9 1 03 § 0 13
P 1 0° P 0 1° P 0 1°
Pa= 9§ 0 17, Ps= 4 0 0, Pe= 9 1 0,
4 0 03 9 1 03 4 0 03
. 2 1 30
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tgkj VkO;@vatrix) P« ds ifjorZ(transpose) dks«™ Is n'kkZ;k x;k gSA rc fuEu esa Is dkSulk ¥ls¥% fodYi Igl
gS YagSavz&
(1) X ,d lefer vkO;wg gSA
(2) X ds fod.kksZ ds vo;oksatslkykissk A
g0 4o
@) ;inx §7=D ¥ rkd=30
& 4y
(4) X a30,,d O;gR@e.kh; vkO;wg gksxkA

Ans.  (1,2,3)
Sol. Clearly P, P/ P,*?

I:)2 P;— F)2 '

P6 Pg P61
2 1 3°
and AT=A, whereA= § 0 2
8 2 1z
Using formula (A + B)T = AT + BT
XT= PAP ... PAPT ' = PATR] ... P,ATPY = X Y X is symmetric.
10
LetB= §
4y
XB = PAP/B P,AP,B ... PsAPJB =P1$% 33%$%
%0
XB=(P1+P2 2 3) 3.
LR
BUu2 3u2 6u2° B/O°
=fw 3w 6w, B0, 30B Y D=30
€W 3w 6wy, 80,
g0 g0
sinceX §7=30 §
4y 4y

N¢
INS
8

q_o
Y (X 130 )B =0 has a non trivial solution B = §”
K%
% IX 830 ]=0
X=PAP[ ... PsAP,
trace (X) =t (PAP]) 2%  WMPAP] i o)
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8. Let

i =30 x>0
X
Letx1 <X2<X3...<Xn<... be all points of local maximum of f
andy1 <y2<ys<... <Yn<...... be all the points of local minimum of f
Then which of the following options is/are correct ?
(1) [Xn &Byn| > 1 for every n 2)x1<y1
(3) Xn+1 BXn > 2 for every n (4) Xn * %n, 2n % éfor everyn
©
ekuk
=30 x>0,
X

ekuk fd ds IHkh LFkkuh; mfPpBfaJags .... <xn < ..... gS vkSis IHkh LFkkuh; U;wure fcUnq
Y1<Yy2<y3<... <Yn <o gSaA rc fuEu esa Is dkSu Ik¥alsYz fodYi Igh gS YagSa'2&

(1) [xn myn| > 1, izR;sd ds fy, (2) x1<y1
(3) Xn o1 Bxn > 2, iZR:sd ds fy, @) x + >n,2n % . izR;sd ds fy,
©
Ans.  (1,3,4)
2xcos %22 tan 1
Sol.  f(x)=
X4
/]
[
d 1 T Vi3 2 X512
2 2
a f + . a i + . o]
T 1 1 1
For f'(x) y1 X1 y2 X2
Min Max Min Max

Resonance Eduventures Limited
REGISTERED & CORPORATE OFFICE : CG Tower, A-46 & 52, IPIA, Near City Mall, Jhalawar Road, Kota (Raj.) - 324005
Ph.No. : 0744-2777777, 0744-2777700 | Toll Free : 1800 258 5555 | FAX No. : +91-022-39167222 | To Know more: smsRESO a 56677

Website :www.resonance.ac.|ie-mail : contact@resonance.ec.in | CIN : U80302RJ2007PL C024029
Toll Free : 1800 258 5555 ’racehnnk.cam/ResnnanceEdu utwmter.com/ResunanneEdu www youtube.com/resowatch Eb\og.resnnance.ac.in

This solution was download from Resonance JEE (ADVANCED) 2019 Solution portal PAGE # 9




Resonance” | JEE (ADVANCED) 2019 | DATE : 27- 05-201 9 | PAPER-2 | MATHEMATICS

SECTION 2 (Maximum Marks : 18)
xThis section contains SIX (06) questions. The answer to each question is a NUMERICAL VALUE .

xFor each question, enter the correct numerical value of the answer using the mouse and the on-screen virtual numeric keypad in the
place designated to enter the answer. If the numerical value has more than two decimal places, truncate/round-off the value to
TWO decimal places.

x Answer to each question will be evaluated according to the following marking scheme :
Full Marks +3 If ONLY the correct numerical value is entered.
Zero Marks : 0 In all other cases.

[kaM Yafldre vadasyz
x bl [kaM eN&6) iz'u gSA izR;sd iz'u dk mUKj ,d la[;kRe@lekERICAL VALUE) gSaA
x izR;sd iz'u ds mUkj ds Igh la[;kRed elgu dkenelguiwkS] vkWu&l@fdbtieen) opZqvy U;qe
dhisMuvirtual numeric keypad) ds ¢;ksx Is mUKj ds fy, fpfUgr LFkku ij ntZ djsaA ;fn la[;kRed ek
. J# O&ZJI# 1'0 ##-0 X@eyd tdOrks Wk Vaasiiodd VIW @ tirCate/round-off)
djsaA
X izR;sd iz'u ds mUKj dk ewY;kadu fuEu ;kstuk ds vuglkj gksxk %&
iw.kZ vaid3 ;fn ntZ fd;k x;k la[;kRed ekuNumerical value) gh Igh mUkj gSA

'kwU; vad @ U; IHkh ififLFkfr;ksa esaA

1.

Ans.

Sol.

Suppose
a n n (o]
« Tk I "C k% »
« kIO klo »
det « » 0
((n n »
«| n | n k »
«| C.k I C.3 .
% 0 k 0 Y
n nC
holds for some positive integer n. Then : k—"lequals.
ko
ekukfd
fdlh /kukRed iw.kkesl fy,
a n n o
« Tk I "Cy k2 »
« kIO kIO » n nC
det « » 0,rks! =k dk eku gS&
«n n » Jok 1
«| nc, k | nc 3k »
«J k I k2 »
% 0 k 0 Y
(6.20)
nn 1
M D pns nn 12" 2
2 0
n2"* 4"
nn 1) n* n*n 2 0
2 4 8

n=0 or 4in+1) a2n an(n 1)=0
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Ans.

Sol.

Ans.

Sol.

Ans.

An+4 o2n an2+n=0
3n an2+4=0 Y n2 a3n 84 =0
(n 84)(n+1)=0

n=4
4 4 4 5 5
I G 1 Ca 27 131 g5
AT 115 5
The value of
10 . E a (o
sect §£ I soc 5 KS' 5 K DS 5 the interval «n—S,s—S,equals
&b 2 21 @2 2 1, €4 4%
_ o 10 . .
vUrjky «n—s,s—s,e&&c”l L1 e IS kS S (K DSy eku gS&
€32 a2 21 @2 2 4
(0.00)
10 a
Evaluate sec® 2— I soc TS k—S;secg—S (k 1)—S;>:
a1, 2 121 @2 21,
a 10 o
Given exp = sec Lot lgee I5 K3 Lo T S\KSY
<40 @z 121 @2 214
a o a o
« 10 % « 10 5 8 10 .
- sec le 2 : _ 2 -seclel : ;Sx: sec 1. : ———.=sec®(1)=0
<4 lygn¥S kS > <<2ko(1)klsinf>1 ©kol( D" "1
« i); « 6 %

-

N

o« (1 & ¢t
Let a= ZiA ]A k'2 and b iA 2}5\ k'é be two vectors. Consider a vector ¢ [ B, D E« R. If the

projection of ¢ on the vector (aa bo)Lis 3\/5, then the minimum value of (c& (a&u;:it).c<S equal to
fn a= 22 Akl A 27 K nks Ik ;s gg, gS ekuk ,d Ikl izdkj gS fd¢* & ®, O
E.R.;fnlfn'k ¢ dk Ifn'k (a& b?ij iz{ksi3/2 gS rKs& (a&mcia.cédk U;wure eku gksxk&
(18.00)

& mh A+ A 24 1

v & epghA 28R (E D¢

& & &

Cl—'g—bél’—)z&/i Y o(D+rB=18 Y D+ E=2

a

C aw).c=(n B a).( B) =6B+6DE6E=6[0+ 02 aD+(2 oD
=6( 3 ©2 D+ 4) =min value 18

Five persons A,B,C,D and E are seated in a circular arrangement. If each of them is given a hat of one

of the three colours red, blue and green, then the numbers of ways of distributing the hats such that the

person seated in adjacent seats get different coloured hats is

ikip O;fDr;kgaC,D rFkk dks o Ukh; @e es cSBk;k tkrk gSA ;fn izR;sd O;fDr dks rhu jaxks Yayky] ul
gjk¥2 esa Is ,d jax dh Vksih nh tkrh gS] rks Vksfi;ksa dks fdrus djtkdSa d$dcikj€ikticEBs

O;fDr;ksa ds ikl fHkUu&fHkUu jax dh Vksfi;kj gks&

(30.00)
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Sol. Maximum number of hats used of same colour are 2. They can not be 3 otherwise atleast 2 hats of
same colour are consecutive.
Now, Let hats used are R, R, G, G, B
(Which can be selected in 3 ways. It can be RGGBB or RRGBB also)
Now, numbers of ways of distributing blue hat (single one) in 5 person equal to 5
Let blue hat goes to person A.

A B

D
Now either position B & D are filled by green hats and C & E are filled by Reds hats
Or B & D are filled by Red hats and C & E are filled by Green hats
Y 2 ways are possible
Hence total number of ways = 3 x 5 x 2 = 30 ways

5. The value of the integral
gi 3Jcos T dT
0 (Jcos T +sin 7)°
equals
92
lekdyu 3——¥T _4rdk eku gS&
, (snT JeosT
Ans.  (0.50)
<ol |- g NeosTdT %% 3JSnTdT
o +sSinT +/cos T5 o VcosT +/sin T5
Y % 3Jcos T :;’i JSnTdT 2I:3gi dT
, (snT Jcos 7)° , (JeosT Vsin 7)° , (snT Jeos1*
2, 9 sc? ar

3 , (WtanT 1*
lettan T=t2 Y sec? ™ T= 2tdt
2. ot . fa g 1 °

Y S35 ¥V 2 B—— gt
3,0t 3 4 P ot Dy,
f
v s 1| 3,1
2t ) (¢ 3|, 2 2
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Educating for better tomorrow

Ans.

Sol.

Let |X| denote the number of elements in a set X. Let S ={1,2,3,4,5,6} be a sample space, where each
element is equally likely to occur. If A and B are independent events associated with S, then the
number of ordered pairs (A,B) such that 1 d|B| < |A| equals

,d legPp; s bl izdkj gS fds = {1,2,3,4,5,6}. [X| fdlh leqPp; X es vo;oksa dh I[;k dks n'kkZrk gSA legPp;

S ds milegPpa rFkB bl izdkj pqus tkrs gSsfdk izR;sd vo;o leku izkf;drk Is pquk tk Idrk gS rFkk
:fn A VkSB, s ds IkFk Lora=k ?kVuk,sad§kr| rks dfer ;gXe, B) dh la[;k gksxh&
(422)

A and B are independent events

P(A)P(B)=P(A “B) Y %u% % ¥ ab = 6¢
|Al=a,|B|=b,|]A " B|=c
(@, b,c)=(3, 2,1) o) 6C15C23C1 =180
=(4, 3, 2) o) 6C24C22C1 =180
=(6, 1, 1) o} 6C1=6
=(6, 2, 2) SO 6C2=15
=(6, 3, 3) o} 6C3= 20
=(6, 4, 4) o} 6C4=15
=(6, 5, 5) o} 6Cs=6

Total = 360 + 62 = 422

X This section contains TWO (02) List-Match sets.

xEach List-Match set has TWO (02) Multiple Choice Questions.

xEach List-Match set has two lists : List-l and List- II.

xList-l has Four entries (1),(ll), (111) and (IV) List- Il has Six entries (P),(Q), (R ), (S), (T) and (U).

xFOUR options are given in each Multiple Choice Question based on List-l and List- Il and ONLY ONE of these four options satisfies

xAnswer to each question will be evaluated according to the following marking scheme :

SECTION 3 (Maximum Marks : 12)

the condition asked in the Multiple Choice Question.

Full Marks +3 If ONLY the option corresponding to the correct combination is chosen.
Zero Marks : 0 If none of the options is chosen (i.e. the question is unanswered).
Negative Marks : dl In all other cases.

[kaM Yaffidre vad/a 2y
x bl [kaM enkg?2) Iwph&lgesyist-Match) ISV~ksets) gSA
X izR;sd Iwph&lgesysts\vesas(02) ,dkf/kd fodYi ¢'u (Multiple Choice Question) gSA
X izR;sd lwph&lgesyu ISV esa nks liwghinki Syt
x lwphesa pkj cfof"\dki1), (1) vkSjv) gS ,dephil edd%fof"V;Kp).(Q),(R),(S),(T) VkSjU) gSA
X izR;sd ,dkf/kd fodYi ¢'u esallwkBj Iwqphj vk/kkfjr pkj fodYiksa esa Is dsoy ,d fodYi gh ,dkf/kr
fodYi ¢'u dh 'krZ dks iwjk djrk gSA
X izR;sd iz'u ds mUKj dk ewY;kadu fuEu;kstuk ds vuqlkj gksxk%&
iw.kZ vaidr-3 ;fn fIQZ Igh fodYi gh pquk x;k gSaA .
'kwU; vad ®fn dksbZ Hkh fodYi ugha pquk x;k gS YavFkkZr~ iz'u vuqUkfjr gS¥2A
_.k vad % vU; IHkh ififLFkfr;ksa esa
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MATCH TYPE

Let f(x) = sin( £osx) and g(x) = cos(2 Ssinx) be two functions defined for x > 0. Define the following sets
whose elements are written in increasing order

X={x:f(x) =0}, Y ={x:f &) =0}

Z={x:g(x) =0}, W={x:g&) =0}
List-1 contains sets X,Y,Z and W List-ll contains some information regarding these set.

List - | List - Il
-S3S Y]
X P 1_14 783/
) ) % 2 < ¢
(,) Y (Q) an arithmetic progression
() Z (R) NOT an arithmetic progression
-S7S13S8Y
’\/ W S e
(V) ®) <% 56 3
-S2S Y
T ,—, S8
Mg
-S3S8Y
U 1_3/
() « 5

o,

vUuBNsn sshxbZ tkidikhd s vl ij | wipskdknpr feyku dj ds 2'ud kmknaA

ekuk fdi(x) = sin( £osx) and g(x) = cos(2 Ssinx) nks Qydunction) gSa tks 0. esa iffHkkf'kr gSaA fuezfyflkr
legPPksets) ftuds rRoksa dks c<+rs gq, De esa fy[kk x;k gS] bl izdkj ifjHkkf'kr gSaA
X={x:f(x) =0}, Y ={x: f ) =0}
Z={x19(x) =0}, W={x:9g) =0}

Iwphé&List-) esex, v, z vkSyv leqPPk; gSaA(lwph) esa bu leqPp;ksa ds ckjs esa dgN lwpuk,a gSA

List - 1 List - Il
-S3S
@) X P) « 63 487 Sz
(,) Y (Q) lekUrj Js.kin arithmetic progression)
(,.) Z (R) lekUrj Js.kh ugheagSan arithmetic progression
V) W S « @é_s%s%sc
0 g
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1. Which of the following is the only correct combination ?

fuEwesa Is dkSu Ik ,d ek=k la;kstu tgh gSa
(1) IV =(Q), (T)
() Il a(R), (U)
(3) 1 =(P), (Q), (V)
(4) IV a(P), (R), (S)
Ans. (4)

2. Which is the following is only CORRECT combination ?

fuEu esa Is dkSulk feyku Igh gS&
(1)1 =(Q), (V)
(2)1 =(P), (R)
(3) I =2(Q), (T)
@1 =(R), (S)
Ans. (3)
Sol. (1to 2)
f(x) =0 Y sin ( Scosx) =0
Y Sosx=nS Y cosx=n

Y cosx=d,0,1
f'(x) =0 Y cos( Scosx) ( aSsinx) = 0

\4 SZ:osx:(2n+1)§S orx=nS

Vcosx:n+% orx=nS

Ycosx:i% orx=nS

Y X={nS(2n+1) ES}:{nES,n-,}

VY= @nSr—2nsr2Snsn +14
3 3 ;
= 1
= ®-- UZ—S °—S 0, — 225 54—8 ......... 3f which is an arithmetic progression
3 3 '3 3 :
g(x) =0 ¥ cos (2Ssinx) =0 V¥ 2 Ssinx = (2n + 1) ES
Y sinx = 21 1 rE
4’ 4

.. - 1
Y Z= @Srsn 11 srsn 130 o3

4 4 ¢
gx)=0 Y wsin(2 Ssinx) (2 Scosx) =0

Y 2 Ssinx = n Sor x:(2n+1)—

Y sinx= = =0, 1orx-(2n+1)

NS
|\>||—\

oo - S Yy
YW= ®$2n 1)—,n Sr—n-«l3
2 6 ¢
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MATCH TYPE

Let the circle C1: X2 + y?> = 9 and C2: (x =3)? + (y ©4)? = 16 intersect at the points X and Y. Suppose
that another circle Cs: (x =h)? + (y ©k)? = r? satisfies the following conditions.

(i) centre of Cs is collinear with the centres of C1 & Co,

(i) C1 & C2 both lie inside Csz and

(ii) Ca touches Ci at M and Cz at N

Let the line through X and Y intersect Cz at Z and W and let a common tangent of C1 & Csz be a tangent
to the parabola x2 =8 Iy

There are some expressions given in the list-1, whose values are given in list-1l below :

List-1 List-11
() 2h + k (P) 6
lengthof ZW
n lengthof XY @ V6
(i Area of 'MZN R) 5
Area of 'ZMW 4
21
(V) D (S) =
(T 2J6
O
LrEHfeylu dHt , &

ekuk 0'Clkx2 + y2 = 9 rFkk oWk (x ©3)2 + (y =4)2 = 16 fcUnqrFkk ij izfrPNsn djrs gSA ekuk ,d 0"Uk
Cs: (x sh)2+ (y ak)2=r2 fuEu izfrcU/kksa dks IUrq"V djrk gS&

(i) Cs dk dsUr@z]vkSg. ds dsUnzksa ds |kFk lajs[k gSA

(i) C1 rFkK2 nksuksdl vUnj mifLFkr gSA

(i) Cs, C1 dks fcUmgFkic. dks fcUng Li'kZ djrk gSA

;fn X rFkk Is xqtjus okyh jsfiddks rEkkv ij izfrPNsn djrh gS vkSiFkics dh mHk;fu"B Li'kZ js[kk
ijoy; x2=80 dh Hkh Li'kZ js[kk gSA

Iwpin Iwphn
() 2h +k (P) 6
zw dhyEck
W VdhyEck @ e
MZN dk {ks=Kk( 5
am - zmw dk {ks=k( R 2
21
(V) D (S) 5
M  2v6
10
(V) 3
3. Which of the following is the only correct combination?
fuEu esa Is dkSulk feyku Igh gS&
(1) () - (T)
2) () -(S)
(3) (I -(Q)
4 M-V
Ans.  (3)
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4. Which of the following is the only Incorrect combination?
fuEu esa Is dkSulk feyku xyr gS&
(1) (V) - (S)
2 -(P)
(3) (1) - (R)
(4) (V) - (V)
Ans. (1)
Sol. 3to4
w
N
(3,4
C.
X

() 2r=MN=3+ 3% 4% +4=12 \4 r=6
centre C of circle Csliesony = %x
LetC %,fh'
©3 1

OC=MC =aOM :% a3=3

? /h2 1612 _ 5 \4 I g h= 2
9 3 5
k = ih:g
3 5
? 2h+k:§+%:6

(,) Equation of line ZW
Ci=C2
Y 3x+4y=9
Distance of ZW from (0, 0)
| 9] 9

l32 42 g

2
Length of XY =2 (32 2. _ 2
61 S)

Distance of ZW from C
30 412
V32 42
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2
Length of ZW = 2 1/62 & %
52 5

lengthof ZW - /5

?
lengthof XY
(,.), Areaof 'MZN = 1 . NM §L_ZW - 1246
2 @ it 5
Areaof 'ZMW = = . zw (OM+0pP)= = 246 & 9-_ 2886
2 2 5 '© 5i 25
5 Areaof "MZN _ 5
' Areaof 'ZMW 4
(V) Slop of tangentto Ciat M = &/ 03
1 1 = — = —
4/3 4
? Equation of tangent y = mx 231 m?
y= ngx a3 1 S
4 16
y:—3X o2 Y X = el a5 ¥ L
4 4 3
tangent to x2 = 4(2 Dy is
2D 5
X=mg+ — Z LL
m C
Compare (i) and (ii)
mczuiand@:OSY Dzm
3 mcC 3
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