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PAPER - 2 SUBJECT:MATHEMATICS

MAX. MARKS: 186 TIME: 3 HRS.

PAPER-2 : INSTRUCTIONS TO CANDIDATES

¢ Question paper-2 has three (03) parts : Physics, Chemistry and Mathematics.
e Each part has a total of eighteen (18) questions divided into three (03) sections (Section-1, Section-2 and Section-3).
¢ 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)
e This section contains EIGHT (08) questions.
e Each question has FOUR options ONE OR MORE THAN ONE of these four option(s) is(are) correct answer(s).
e For each question, choose the option(s) corresponding to (all) the correct answer(s).

* Answer 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 : -1 In all other cases.

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

e For 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.

o 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)
o This section contains TWO (02) List-Match sets.
e Each List-Match set has TWO (02) Multiple Choice Questions.
o Each List-Match set has two lists : List-l and List-II.
o List-l has Four entries (I),(I), (lll) and (IV) List-ll has Six entries (P),(Q), (R ), (S), (T) and (U).

* FOUR 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.

o Answer to each question 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 : —1 In all other cases.

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

e To 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.

¢ To 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.

e To 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)

e To 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.

e To 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.
e To mark a question ONLY for review (i.e. without answering it). Click on the Mark for Review & next button.

* To 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.

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

SECTION 1 (Maximum Marks : 32)

e This section contains EIGHT (08) questions.

e Each question has FOUR options ONE OR MORE THAN ONE of these four option(s) is(are) correct answer(s).
e For each question, choose the option(s) corresponding to (all) the correct answer(s).

o Answer 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 : -1 In all other cases.

G 1 @f¥wa 3ie: 32)
39 @ H S (08) UL |
IAP 93 & forg IR fApey Ry 71 8| 39 IR fAdpedl 4 9 o a1 U6 A A fAeey & 3(@E) |
TG e & forg, Ry gu fAeed # & 98 St (STRY) ¥ §afdd fRAeeu ([@eeat) &1 g |
TR Y B IR Bl Hedid ([ IS & JFAR B
qof 3 : +4 IR DHad (AR) T8 [Awen ([@awedi) o1 g1 T 2 |
SINCECED : +3 IR IR} fIpen ¥ € g daa I Raeai o g1 T 2 |

RSP 3H 42 IR A9 A1 A 9 1% fadben |El @ W dadl &l faeedl I g1 T § AR A
T gY APy | fdvey & |

SINEICE C 41 IR QA QY AP TPey FE § W] Pad U fAdbed Bl AT TAT B SR G
gl fasbed el fadey 8 |

I B : 0 IR et 0 ey &1 121 g1 T & (@RI U= SRIRG ©) |

FT 3P =1 3= aft aRRefl |

Ans.

Letf: R — R be given by f(x) = (x — 1)(x — 2)(x — 5). Define F(x) = If(t)dt, x > 0. Then which of the
0
llowing options is/are correct ?
x) has a local maximum at x = 2
X) has a local minimum at x = 1

) F(

) F(x)

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

fo
(1
(2
(3
(4) F(x) # 0, forall x € (0, 5)

A9 B f: R - R, f(x) = (x — 1)(x — 2)(x — 5) §RT f&ar T 8 | R & F(x)=jf(t)dt,x>0.
0

@ = A7 9 39 W @) e 98 3@E) ?

(1) F &1 U& g Szaad (local maximum) x =2 WR |

(2) F &1 t& g =14 (local minimum) x =1 R 2|

(3) F & 31 Wi Soaad 3R Th g fSw=1ad, (0, o) A B |

(4)=f x € (0,5) % forg F(x) =02 |

(1,2,4)
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Sol. f(x) = (x—1) (x-2) (x—5)

X
F(x) = _[f(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.
“F(x) =f(x) = (x =1) (x =2) (x = 5)
- + - +
I I I
1 2 5
= F(x) has two local minima points at x=1and x=5
F(x) has one local maxima point at x = 2

2. Three lines
Li:f=Ai,AeR
l>:f= k+pj,deRand
La:T=i+]+vk veR.
are given. For which point(s) Q on L2 can we find a point P on L1 and a point R on Ls so that P,Q and R

are collinear.

SIRERSEIY
Li:f=ri,LeR
lo:T= K+pj,peRaer
Ls:T=i+]+vk veR.

A R Lo fFe g ([ gsl) Q @ fog 89 L1t iR e fAg P, 3R Ls R U fIg R o< 9~
|qdhd & | @ifd P, Q 3R R A4 (collinear) & <Y ?
(1) k+ (2) ko+] (8) k (4) k=51
Ans. (1,4)
Sol. P(%,0,0)
:

Q(0, p, 1)
R(1,1,7)

PQ=kPR :—}L o
A-1 -1 -y

=pu= 1 = p cannot take value of 1 and 0
Y
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3. Let x € R and let

1
P=10 and R = PQP-'.
0

o O X

11 2 X
2 2|,Q=|0 4
0 3 X X
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 [0 4 0O|+8forallxeR
X X 5
o 0
(3) For x = 1 there exists a unit vector o +pj+vk for which are R|p |=|0
Y 0
1 1
(4) Forx=0ifR |a|=6 |a|thena+b=5
b b

A1 % x e R 3R AFIfH

1 1 1 2 X X
P=|0 2 2|,Q=(0 4 0| daR=PQP'qa 1 & & &9 &1 (V) APva |81 & &)-
0 0 3 X X 6
(1) T& T arafds G@a x 99 § s g PQ= QP
2 X X
() ¥ x e R fagdetR=det [0 4 0|+8
X X 5
o 0
(B)x =19 Y, TP g@1E AT o +pj+yk T9a 8, g fow R|B (=0
Y 0
1 1
(4)x=0a fow afXR |a|=6 |a|,da+b=5
b b

Ans. (2,4)
Sol. detR =det P x det Q x det (P)
= det R=det Q =4(12 — x?) =48 — 4x?

2 X X
Now 0 4 0] =4(10-x°) =40—4x?
X X 5
2 X X
= detR=det|0 4 0| +8VxeR
X X 5

Atx=1,detQ=48-4=44 =detR
Because det R = 0 so
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a 0
R|B| =10 = a=PB=y=0
Y 0
So oc7+[3]+yl2 is not a unit vector
11 1 2 00
P=/0 2 2{,Qx=0)=|0 4 0
0 03 0 0 6
R=PQP!
2 4 6 6 -3 0 12 6 4
=0812103—2=10248
0 0 18 6 0 0 2 0 0 36
2 1 2/3
R=({0 4 4/3
0 0 6

“4+a+ — =
—2a + ib =0
3
-8 + 8 =0 = b=3
3
a=2
PQ=QP = ai2 for both are same
= X+4+x=2+2x+0 = Xeob = No value exist
4. For non-negative integer n, let
Z k+ 1 k +2
sin T
n+2 n+2
f(n) = .
Zsin (k+1 ﬂ:)
=0 n+2
Assuming cos~'x takes values in [0, ] which of the following options is/are correct?
J3

4 ==

)

2) If a = tan (cos~" {(6)), then a® + 2a.— 1 =0
3) sin(7 cos™' 1(5)) =0
)

>
N
3
ml—s
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IS Uil (non-negative integers) n & forg Arem s
k+1 k+2
Zsm .
n+2 n+2
a (k+1 j
D §in?l " n
n+2

f(n) =

k=0
AT % cos~'x &1 AF[0, 7] ¥ &, 79 i # | &9 1 (A) $UF 9 & [€)—
V3
1
(1) f(4) = -
(2) af¢ o = tan (cos™ (6)), TF o2 + 20. — 1 =0
(3) sin(7 cos~ 1(5)) = 0
1
@ Jmito) - 5
Ans. (1,2,3)
3 K+1 k+2 3 2k +3
sin 7 |sin Z COS——— —CO0
= n+2 n+2 — + n+2
Sol. f(n) = X0 = k=0
N k+1 k+1
2:2sn2(jn 2:2sn ( j
— n+2
cos[n+3)nsin(n+1]
(n+1)cos T n+2 n+2
(n+2) .
sin
_ n+2
. (n+1
cosm sm(n 2)
(n+1)- =
n+2
(n+1)cos T icos p+3 n  (n+1)cos T licog T
_ (n+2) n+2) n+2 n+2 _cod _T
) (n+1)+1 ) n+2 n+2
(1) f(4) = cosg = g correct
2) o = tan(cos f(6)) = tan|cos (cosg)l = tang
n 2tan” 2,
tan— = 8 1= > >0f+20-1=0 (A) correct
1-tan® = 1-a
8
(3) sin(7cos™ {(5)) = sin(7cos™! (cos;)) = sinz = 0 correct
(A), (C), (D) correct
(4) limf(n) = cos (ﬁj =1 (B) Incorrect
nN—o0 =+

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 : sms RESO at 56677

Website : www.resonance.ac.in | E-mail : contact@resonance.ac.in | CIN : U80302RJ2007PLC024029
Toll Free : 1800 258 5555 73400 10333 ’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 # 5



mailto:contact@resonance.ac.in
http://www.resonance.ac.in/reso/results/jee-main-2014.aspx

Resonance® | JEE (ADVANCED) 2019 | DATE : 27-05-2019 | PAPER-2 | MATHEMATICS

Educating for better tomorrow

5. Letf: R — R be a function we say that f has
PROPERTY 1 if lim 1) ~(0)

h—0 \/m

PROPERTY 2 if Iim M exist and is finite.
h—0 h2

exist and is finite and

n which of the following options is/are correct?
(x) = x28 has property 1

(x) = sin x has property 2

(x) = x| has property 1

(x) = x|x| has property 2

A 5 f:R>RU® Hal & | 89 Hed & & fH

f(h) - (0)
W1%aﬁégﬂﬁmwﬁﬂa%3ﬁ?a€qﬁﬁaé,

1 22wk Jim (V1O o gt & oie aw akfi 2

h2
a9 /9 § 9 pH a1 (/) fAven 98 8 @)
X) = x28, 0T 1 B yaRid $xal @

The
(1) f
(2)f
(3) f
(4) f

1

(1) f(x)
(2) f(x) = sin x, T 2 I Y&RIT BT &
(3) f(x) = |x|, o1 1 BT USRI Hal ©
(4) f(x) = x|x|, 0T 2 BT USRI HaT &
Ans. (1,3)
2/3
Sol. (1) mh\/_o
(2) lim sinh- does not exist
h—0 h
[h|-0
o e
(4) f(X) = x|x|
= lim =N _ ;PN =0 yooq not exist
h—0 h? h—0 2
6. Forae R, |a] > 1, let
lim 14324000 +¥n = 54. Then possible value(s) a is/are —
& n’/3 1 + 1 S +¥
(na+1)? (na+2)? (na+n)?
1 f& ae R, |a|> 1% fag
||m 1+%/§+ ......... +% =54,a—5[a?‘5[($) Hmﬁﬁﬂﬁ%(%)—
o 73 1 1 1
+ +o...n +—F
((na+1)2 (na+2)? (na+n)2]
(1)8 (2)-9 (3)7 (4)-6
Ans. (1,2)
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j 1/3
r
2n)

Sol. lim = =

n—w A n? n? 1
— + o e 2
n| (na+1)? (na+2) (na+1)
1 1
Jx1/3dx [3 X‘”ﬂ 3
4 d
0 _ 0 _ 4 _
1 - 17 1 1 =54
o Lol
2 a a+
O(a+x) a+X]
1 1 3 1 1
—_——— = = —
a a+1 4x54 a(@a+1) 72
a=8ora=-9
7. Let
100 (1 0 0] [0 1 0]
Pi=I=|0 1 0, P2=[{0 0 1], Ps=|1 0 0],
0 0 {1 10 1 0] 10 0 1)
010 [0 0 1] [0 0 1]
Ps=|0 0 1], Ps=11 0 0], Pe=|0 1 0],
100 10 1 0] |11 0 0]
6 2 13
andX= Y PR |1 0 2|PJ
kU182 A

Where P« denotes the transpose of matrix Pk. Then which of the following options is/are correct ?
(1) Xis a symmetric matrix
(2) The sum of diagonal entries of X is 18.

1 1
(3) 11X |1|=a |1/, then o= 30
1 1

(4) X =30l is an invertible matrix

LIGIRGY
100 1 0 0] [0 1 0]
Pi=I=|0 1 0|, P2=[0 0 1|, Ps=[1 0 0,
0 0 1 0 1 0] 0 0 1]
010 0 0 1] 0 0 1]
Ps=[0 0 1], Ps=[1 0 0, Pe=[0 1 0,
100 0 1 0] 10 0]
. 2 13
IR X=DPR |10 2|PT
k=t |3 2 1
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Ans.

Sol.

Bl STRE (matrix) Pk @ 9Rad (transpose) @1 Pk & T2 &1 5| a9 /1 & 9 @i (@) Rees 98
g @)

(1) X T& |AfAd 3ME B |

(2) X ® fa®oit & eragal &1 AT 18 BN |

1 1
(3) AR X |1|=a |1, a=30
1 1
(4) X — 301 U SHHAC ATHE B |
(1,2,3)
Clearly P, =P/ =P}
P, =P; =P;’
Ps =Pg =P’
2 13
and AT=A where A=|1 0 2
3 2 1
Using formula (A + B)T = AT + BT
X7 = (PAPT +....+PAP || = PATRT 4. +RATRI = X — X is symmetric.
1
LetB= |1

’
XB = PAP/B+P,AP;B +....+ P;AP.B = P1AB + PAB+ ......+PcAB
6]
XB=(P1+P2+...+Pg) |3
6]

6x2+3x2+6x2 30]
=|6x2+3x2+6x2|=|30|=30B = a=30

6x2+3x2+6x2 30

1 1
since X|1| =30|1
1 1
1
= (X —30I)B = 0 has a non trivial solution B = |1
1
= X =301 =0

X = PAP +.....+PsAPS
trace (x) =t (P,APT ) + ... +t(PAPT) =(2+0+1)+ ... +2+0+1) =3x6=18
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8. Let
sinmx

f(x) = 5 X > 0.
X
Letx1 <X2e<X3....<Xn< ... be all points of local maximum of f
andyi <y2<ys< ... <Yn < eennn. be all the points of local minimum of f
Then which of the following options is/are correct ?
(1) [Xn—yn| > 1 for every n (2) x1 < y1
(3) Xn+1 — xn > 2 for every n (4) xn € (Zn, 2n+%j for every n
HTAT
i) = 20X x>0,
X

A fF {5 A R SRTS fIg xi< X2 < X3 oo < Xn < oo 8 AR D B RIF A A5
Y1<Y2<Y3< .o <Yn < e 2l 9 1 7 A o9 91[@) wea 98 & @)

(1) [xn—yn| > 1, 9% n & forg (2) x1 < y1
(3) Xn+1 —Xn>2 ,UAP n D forg (4)Xne(2n,2n+%j,§l?a—cﬁ na forg
Ans. (1,3,4)
2Xcos nx(nzx - tannxj
Sol. f'(x) = 7
X
/
L\
0 1 T Vi3 2 xi|52
2 2
T 1 + 1 — 1 + 1 _
1 1 1 1
For f'(X) Y1 X1 y2 X2
Min Max Min Max
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SECTION 2 (Maximum Marks : 18)
e This section contains SIX (06) questions. The answer to each question is a NUMERICAL VALUE.

e For 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.

o 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.

s 2 (3frwaH 3w 18)

e U TS H B: (06) U B | YD UTH BT SR Uh H&ATHd A1 (NUMERICAL VALUE) £ |

o TP U & IR B Hol AIHD AF Pl ASG (mouse) IR AF—TpIA (on-screen) adrd JARSD
FIUE (virtual numeric keypad) @ T | SR & forw fafed w9 wR of & | afe dardsd 749 # Q1 9
NfYP SIHT W 7, AT AEIHS AF Pl SIAAT B &l XA dd ehe/ISS 3P (truncate/round-off)
BN |

° TP YT B SR Bl B 1+ o1 & IFAR BT —
gof 3/ : +3 A TSI fhar a1 S=ATHS AF (Numerical value) &1 981 STR 2 |
IR Rd 0 g 9l uRRerfer # |

1.

Ans.

Sol.

Suppose i i
Dk > "Ck?
k=0 k=0
det =0
n n
D> "Ck D "C3
| k=0 k=0 )
n nC
holds for some positive integer n. Then z K equals.
—k+1
ATS
fodll g guiie n & fog
- ) :
Dk D "Gy k?
k=0 k=0 n n
det =0,Fﬁzﬂaﬂﬁm%—
n n = k+1
D> "Ck D "C3
| k=0 k=0 ]
(6.20)
n(n + 1) n-1 n-2
B n2"" +n(n-1)2 _0
n2"! 4"
n(n+1) n®> n*(n-1) 0
2 4 8

=0 or 4n+1)-2n-n(n-1)=0
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Ans.

Sol.

Ans.

Sol.

Ans.

nN+4-2n-n2+n=0

3n-n2+4=0 = n?-3n-4=0
(n—=4)(n+1)=0
n=4

_ 1 7n  Kn n (k+1)m)|. . n 3n
sec™! 2 sec| —+— |sec| —+ 5 in the interval 14 equals

10
RIS [—E, 3T ¥ cec [% sec[ﬁ+k—njsec[ﬁ+(k+1)nn BT A B—

12 2
(0.00)

10 1

1 §
= sin(g+knj 0 (1)"sin £ o (1)

J =sec'(1)=0

Let 4= 2i+]j—k and b=i+2j+k be two vectors. Consider a vector G = ad+Bb, o, p < R. If the

projection of ¢ on the vector (2+b)is 3+2, then the minimum value of (¢ —(axb)).¢ equal to
g d= 2i+j—k T b=i+2j—k a1 wfew A g¢ ¥ #11 U wfee ¢ 39 UBR 2 f% c=ad+pb, a,
B e R AR AT ¢ &1 ARY (A+b) W &y 342 2 &l (C—(axb)).c BT gdH HF BN
(18.00)
¢ =a(2i+]j—k) + B(i +2j+k)
= G = (20 +B)i + (o + 2B)j + (B — o)k
M=3\/§:> Yo +B) =18 = a+B=2
la+b]|
(G-axb).¢ = (0@+Pb—axb) . (0@+Ppb) = 6a2 + 6af + 6p2 = 6[02 + (2 — &) + (2 — a)?]
= 6(a?— 20 + 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

ufa @fdai A,B,C,D 1 E &1 g<iig ¥ A So11 Wil © | I Is Afdd &1 a9 1 (A1, e den
) H A TH AP S QAR g, @ S B fha adiel | dfer S 961 8 Sdfd I\—uN 99
afeaal & N R 1 @ et 8-

(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 hatsused 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
= 2 ways are possible
Hence total number of ways = 3 x 5 x 2 = 30 ways

5. The value of the integral
i 3+/cos0
j ____do
4 (/cos0 ++/sin6)
equals
n/2
s | ook - do BT AT B
o (sin® ++/cos0)
Ans. (0.50)

"% Jcos6 do 3 "% 3/sinb do

0 (\/sin9+\/cose){5 0 (\/cosevu/sine)5
" 3Jcos6do "2 Jsnede e do
= [ 5=3] s>  2=3[— .
¢ (V/sin® +cos0) o (cos0 ++/sino) 4 (V/sin® +cos0)
n/2

21 j sec?6do
3 { (Jtano +1)*
let tand = t2 = sec20dO = 2tdt

21 ¢ 2tdt 1 T
0

11 .
t+1°3  @+1*

2 1
3 J(+n* 3

-3 1
2t+1)2  (t+1)°

= Iz‘

0
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6. 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 <|B| < |A| equals _

T 9% S 59 UBKR & fb S ={1,2,3,4,5,6}. |X| [l weag X 7 r@¥al & 91 &1 Sl & | 9=
S & Iuead AT B 59 UPR T O & 6 S F1 IS AaId T4 RIS A 1 o Fhall © el
Ifs A iR B, S & Wl Wad "can 8, 99 1 <|B| < |A| @1 Hfa g™ (A, B) @1 Fw&1 8Rfi—

Ans. (422)

Sol. A and B are independent events
P(A)P(B)=P(ANB) = %x%:%:ab:&
|Al=a, [B|=b,|AnB|=c
(a,b,c)=(3,2,1) SO 6C15C23C1 = 180

=(4, 3, 2) o) 6C24C22C1 = 180

=(6,1, 1) SO 6C1=6

=(6, 2, 2) SO 6C2=15

=(6, 3, 3) SO 6C3 =20

=(6, 4, 4) S0 6C4=15

=(6, 5, 5) o) 6Cs=6
Total = 360 + 62 = 422

SECTION 3 (Maximum Marks : 12)
e This section contains TWO (02) List-Match sets.
e Each List-Match set has TWO (02) Multiple Choice Questions.
o Each List-Match set has two lists : List-l and List-Il.
e List-l has Four entries (1),(11), (Il) and (V) List-ll has Six entries (P),(Q), (R ), (S), (T) and (U).

* FOUR options are given in each Multiple Choice Question based on List-l and List-ll and ONLY ONE of these four options satisfies
the condition asked in the Multiple Choice Question.

e Answer to each question 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 : -1 In all other cases.

Ge 3 (frwaw 3w 12)
o U TE H q (02) YA—JAa (List-Match) H<H (sets) ? |
o TITG JA—FAAT WT (set) # & (02) UHG fAmew g2 (Multiple Choice Question) 2 |
o JAD YAI-YH AT H a1 YRl ® G-l SR -l
o T F AR whARe (1),(11), (1) 3R (IV) ¥ v G-I F & wffedt (P),Q),(R),(S),(T) 3R (U) £
o TP TR fddhed ued # - IR G-Il R meiRd IR fAdweui § 9 $ad U fdbed & vared
fawed v @) o B YT FRAT B |
o UIF YT & SR Bl RHA (A=AIST & ATAR ENT—
qui 3 +3 Al % AL fAbey & g1 T 8 |
I IF ;0 AR IS N ey T8 g1 T B (@1afq ue AR ) |
FOT 3 : -1 I |/ aRRerfat #
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MATCH TYPE

Let f(x) = sin(rcosx) and g(x) = cos(2n sinx) 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'(x) =0}

Z={x:9g(x) =0}, W={x:g'(x) =0}
List-I contains sets X,Y,Z and W List-1l contains some information regarding these set.

List- I List - IT
m X (P) o {g,%’“,%, 7n}
(1) Y (Q) an arithmetic progression
(11m) Z (R) NOT an arithmetic progression
) W @ ol &, L8 Uk
6 6 6

T 2%
(T)Q{g,?an}
n 3m
(U) Q{E,T}
ITHBE H & T THPN D IR W Yl T I AA ID U 31 SIK < |

A & f(x) = sin(rcosx) and g(x) = cos(2x sinx) &1 HaA (function) € ST x > 0. % gRwifa & | fFafaRea
ead (sets) Td Tl @I 9gd Y HH # forar 741 B, 39 UHR gR9Ifig ¥ |
X={x:f(x)=0}, Y ={x:f'(x) =0}
Z={x:9(x) =0}, W={x:9g'(x) =0}

A I(List-1) # 1X,Y, Z3R W F9=ad & | a1 I(List-1l) § 37 ¥9=aa & IR 4 §B FIN 2|

List - I List - IT
n X (P) 2 {g 3—;,4n, 77:}
(1) Y (Q) =R Sroft (an arithmetic progression)
am Z (R) AR #oft 981 ® NOT an arithmetic progression
) w (S) ol X Ix 18n
6 6 6

(T) Q{g %n}

n 3n
(U) - {E, T}
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Ans.

Ans.

Sol.

Which of the following is the only correct combination ?
=1 & 9§ o 1 e A Ghe 98§ ?

(1) IV—(Q), (T)

(2) M- (R), (U)

3 )lll—( ): (Q), (V)
(4) IV—(P), (R), (S)
4)

Which is the following is only CORRECT combination ?
et & & i e e 8-

(1) 1-(Q), (V)
(2)1-(P), (R)
(3) 1= (Q), (T)
(4) 11— (R), (S)
(3)

(1to 2)

f(x) =0 = sin (trcosx) =0
= M COSX =Nt = COSX =N

I —(
Il —(

=cosx=-1,0, 1 :>X={nn,(2n+1)g}={ng,nel}
f'(x) = 0 = cos(r cosx) (-r sinx) =0

I
= 7ncosx=(2n + 1) > or X =nn
1
= COSX=n + ) or X = Nn
1
:>cosx=ir§ or X = Nn

=YY= 2nni£,2nni&,nn,n el
3 3

=<, —@,—E, 0, E,&,n, ﬂ, ......... which is an arithmetic progression
3 3 33 3
g(x)=0 = cos (2 sinx) = 0 = 2 sinx = (2n + 1) g
= Sinx = ks 1 = J_rl,ig
4 4 4

—=Z7Z= nnisin’1l,nnisin’1§,n el
4 4

g'(x)=0 = —sin(2x sinx) (2r cosx) =0

= 27 SinX = Nt or x=(2n+1)%

. n 1

=sinx=—=0,t—,t1orx=(2n+1)
2 2

T
2
S W= {nt,@n+)E nnt 2 nel

2 6
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MATCH TYPE

Let the circle C1: x2 + y2 = 9 and C2: (x — 3)? + (y — 4)2 = 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 Cs and

(iii) Cs touches C1 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 & Cs be a tangent
to the parabola x? = 8ay

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

List-I List-Il
) 2h + k (P) 6
lengthof ZW
Il - 6
an lengthof XY @ ¥6
(1 _Area of AMZN (R) S
Area of AZMW 4
21
v S £
(V)  «a (S) 5
(™ 26
10
U L
(V) 3

wr e sifeg—

AT g C1ix2+y2 =971 g Co: (x = 3)2 + (Y — 4)2 = 16 fIg X T2 Y W yfcrees &)d 2 | AF1 U& g
Cs: (x —h)2 + (y — k)2 = r2 /1 gfta=ii &1 I &Rl o—

(i) Cs BT &%, C1 3R Co B Bl B W WA = |

(i) C1 T C2 ]I, Cs & 31X SURT 2 |

(iii) Ca, C1 1 fadg M2 Co &l farg N tR wqef &ell & |

IfE X AA Y ¥ ok arell 3@ Ca BI Z JeM W R Ufesq &Rl 8 AR Cr a1 Cs @1 SHAfTS wel Y@
TRIAT X2 = 8oy B W Wel @1 B |

-l g1l
(h 2h + k (P) 6
ZW BT =TS
0 Syt @
MZN &1 &% d 5
(N zZMW @1 SFmd ®
v © 2
) 26
10
) 3
3. Which of the following is the only correct combination?

1 # 9§ P e 98 8-
(1) () - (T)

(2) (- (S)
(3) (1) - (Q)
(4) (1) - (V)
Ans. (3)
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4, Which of the following is the only Incorrect combination?
=1 9§ 9§ B e Ted g
(1) (V) - (S)
2) () -(P)
(3) (1) - (R)
4) (V) - (U)
Ans. (1)
Sol. 3to4
W
N
(3,4
C
X

(1) 2r=MN=3+ v32+4% +4=12 = r=6

centre C of circle Cs liesony = %x

Let C (h,ihj
3
12

OC =MC -OM =?—3=3

2 +16h2 _3 - .. 422
9 3 5

ke 2po 12
5
oh+k=18,12 g
5 5

(1) Equation of line ZW
Ci=0Co
= 3x+4y=9
Distance of ZW from (0, 0)
191 _ 9

V32 + 42 5

2
Length of XY =2 |32 — 9 &
5 5

Distance of ZW from C

3><9+4><E—9
5 _ 6
\/32+42 5
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2
Length of ZW = 2 |62 5 %
52 5

lengthof ZW /6

lengthof XY
()  Areaof AMZN = - .NM [ Lzw | = 72J6
2 P 5
Area of AZMW = - . ZW (OM + OP) = - 246 (5, 9) _ 288/6
2 2 5 5 25
Areaof AMZN é
Areaof AZMW 4
—1 3
v Slop of tangentto C1atM = —— =— —
(V) p g 1 173 7
Equation of tangent y = mx — 3V1+m?
y=- gx -3 1+i
4 16
B T -
4 4 3

tangent to x2 = 4(2a)y is

X=m'y + 2a ()]

Compare (i) and (ii)

m'=—%and2—0f=—5:> oc=m
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