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PART : MATHEMATICS

1. Let A = [ai], B=[bi] are two 3 x 3 matrices such that b; O’ ?a; & |B| = 81. Find |A| if O= 3,
ekula = [ai], B=[bi], 3 x 3 @e dh nks vkO;wg bl izdkj S fd’ *a; rFkkB|=81.;fn 0=3gSrc
|A|ldk eku gS&
1 1 1
@3 )3 &) = ) ==
Ans. (1)

by by byl 3%y 3a, 3%a, q
Sol.  |B|=lby by, by|=[3'a, 3%a, 3%ay,| ¥ 81=333.32|A] Y3 =3°|A Y |Al= 5
by by by| [BPay 3%ay, 3'ay

2. From any point P on the line x = 2y perpendicular is drawn on y = X. Let foot of perpendicular is Q. Find
the locus of mid point of PQ.
js[klk = 2y ij fLFkr fdih fcUrls js[Kk = x ij yEc [khapk tkrk gSA ekgikcikn gS req ds e/;fcUng
dk fcUnqiFk Kkr djks&

(1) 2x = 3y (2) 5x =7y (3) 3x =2y (4) 7x = 5y
Ans.  (2)
Sol.
yrX
QLEB
(h,k X = 2y
P2DD
. k D
slope of PQ dh izo.krk - 1
Y k +D= th+2D
. h k
Y D-— ... 1
3 1)
Also rFkkRh =2 D+ E
2k= D+ E
Y 2h = D+ 2k

¥ D=2h +2k ...(2)
from (1) VKS& (2) Is

h k
— 2(h Kk
3 K

so locus is VI% fcUngikley =x +y Y 5x=7y
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3. Pair of tangents are drawn from origin to the circle x? + y? +8x +4y + 16 = 0 then square of length of

chord of contact is
ewyfcUng Is@®¥JK +8x +4y + 16 = 0 ij Li'kZ js[kk,sa [khph tkrh gS rc Li'kZthok dh y&ZcgB& dk o

64 24 8 8
1) = 2) = (3) = 4) 3
Ans. (1)
Sol. L=.s, 16 4
R V16 4 16 2

Length of Chord of contact Li'kZthok dh yEckhﬁLR 2uuz 16
Ji2 RZ V16 4 V20

square of length of chord of contact Li'’kZthok dh yEckbZ dk%AXZ

4, Contrapositive of if A s BandB « CthenC « D
(1)C aDor A @Bor B aC (2)CeDandA aBorB @GC
(3YC «DorA @dBandB cC (4)C «Dor A @dBorB aC
;fn A+ BVKSB « Crc C « D dk izfrifjofrZr gS&
(1)c ab kA aB;kB @acC (2C +D VkS\ @B;kB a@cC
(3)C +D;kA @B VkSB a@cC @cCce+DkA aBkB acC
Ans.  (4)

Sol. LetP=A+«B,Q=B+*C,R=C=*+A
Contrapositive of (P $Q)o Ris~R o ~ (P 3$Q)
R>(=P>~Q)

Sol. ekukP=A+B,Q=B+*C,R=C=+A

(P 3Q)o R dkizfrifjofrZr~R o ~ (P 5Q)
R>(=P>~Q)

5. Let y(x) is solution of differential equation (y?> +x) g—i =1 and y(0) = 1, then find the value of x where
curve cuts the x-axis
ekuk(x), vody lehdj.k (y?> +x) g—i =1dk gy gS rFio) = 1, rc x dk eku gksxk] tgkaavfiZdks
izfrPNsn djrk gS&

(1) 2 e (2) 2 +e 32 4 e
Ans. (1)
Sol.  sol. 9 y?
dy

3dy
ILF.=e =e
x.e'= F%eVdy

=y2eY + 3ye’dy

Resonance:Eduventures: Ltd!

Reg. Officé& Corp. Office CG Tower, A-46 & 52, IPIA, Near City Mall, Jhalawar RoadRi&p)a-324005
Ph. No.#91-744-2777777, 27777p&AX No. +91-022-39167222
To Know more sSmsRES@t56677 | Website www.resonance.ac.inE-mail contact@resonance.acjrCIN :U80302RJ2007PLC024029

Toll Free : 1800 258 5555 7340010333 nfauehunk.com;’ResonanceEdu Dtwitter.cum/ResananceEdu www‘yuutube‘com/resnwatch Bblog.resunance,ac‘in
This solutionwwasidownload-from Resonance JEE (M202P ‘Solution-portal PAGE # 2



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

®
Resonance” | g waIN- 2020 | DATE : 07- 01-2020 (SHIFT-2) | PAPER-2 | MEMORY BASED | MATHEMATICS

Y y?ey +2(y.e¥ #Y)+c
x.e¥ = y%eY RyeY+2e¥+C
x=y> Ry+2+c.e¥

x=0, y=1
0=142+2+ %
e
c= 1
y=0, x=0+0+2+ (%) (e?
X=2 %
. 5 § .
6. Let T and & (where T < B)are two solutions of 2cot? T+——+4=0, T {0,29then B0s’3 dTis
sin T -
equal to

P
ekuk® vkSjE (tgkaT < ) lehdj.k 2cot2T¢$T+ 4=0, T {0,25ds nks gy gS rgos?3 aTdk

T
eku gS&
S 2S S S 1
1) = 2) &= 3) = 4) > =
()3 ) 3 ()9 ()3 5
Ans. (1)
Sol. 2cot’ T i 4 0
sin T
2cos’ T 5
siP T sinT
2cos? T 5sin T 4sin®> T 0, sin Tz0
2sin> T 5sinT 2 0
(2sin T I)(sinT 2) O
sin T E
2
r S5
6’6
596 596
? Bos?3TdT 31%36%1
g6 g6
1a_sin6T®°° 135 s 1 °© 14S S
_«T > _«___(0 O)* A~ A5
25 6 Yy 2% 6 6 ! 2°6 3
7. /HW XS WHUBYV 6 PR WKHQ P
ekuk «««inrd =S.;fn S=(102)mrc m=
(1) 20 (2) 25 (3) 10 )5
Ans. (1)
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Sol. S= 3+4+8f9+l3+14+18+19 « « «.40 termsin rd

S=7+17+27+37+47 +......... 20 terms in rd

Su ? 2 u7 (19)10 =10[14 + 190] = 10[2040] = (102) (20)

Ym =20
8. If *c,, uk® 3 *C, 6,then number of ordered pairs (r, k) are Hwhere k «I).
fn *c , uk? 3 3c, 6, rkdfer ;qXeksa dh laf;k gStgkik «1).
(1)6 (2)2 (3)3 4)4
Ans.  (4)
so. 30 3Bz g 35
r 1 C, C,
kag="1 yre=3+"1
6 6
r can be 5, 35
for r=5 k==+2
r=35 k=%3
Hence number of order pair = 4
Hindi. =0 322 3 3
r 1 C, C,
k2 B=rTl Vie=3+ 1
r 5,35 gks ldrk gSA
r=5dsfy, k=%2
r=35 dsfyk=4+3
vr% Ofer ;qXeksa dr=la[;k
2
9. Let 4 D *™dx =5then D=
#
2
ekuk fd D 2 *™dx =5 rkd=
#
, , W3 W4
(1) 'h2 2) 'hv/2 (3 h, (4) h
Ans. (1)

-0 2 1

Sol. 4D@3 eZ%dx 3e D‘dxsﬁS
1 0 2
Loapx ) o[

Y 4 De—— —| %5

2@ D 1, Do(J
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) ° D. 2D Y .
Y 4Dt ‘; S Dl,/45 Y 4(2 +e®P+e2)=5 Pute*P=t
© 1 © iC.;
Y 42+ 4t £3=0 Y (@2t+3)(2t £1)=0
Y eP= 1 Y D=In2
2
. . : : " . . % f(x) - .
10. Let f(x) is a five degree polynomial which has critical points x = £1 and Img ——= _ 4then which one
x00© X
is incorrect.

(1) f(x) has minima atx =1 & maxima atx = #
(2)f(1) #f(H)=4

(3) f(x) is maxima at x = 1 and minima at x = #
(4) f(x) is odd

ekuk f) ,d 5 2kkr dk cgain g$ filds GkafrdselngS rFhin % 9" 4rks fuEu esa ls dksulk
X0 X

Xyr gSA
(1) fx) dk x=11ij fuEufu"B rFkk= # ij mfPPk"B gSA
(2) f(1) #f(H) =4
(3) f(x) dkx = 1 mfPp"B rbkk # ij fuEUf'B gSA
(4) f(x) fo"ke ?kkr gSA

Ans. (1)

Sol.  f(x) = ax® +bx* + cx3
im3 & b oy sic=4 Ve=2
x00 g x3 1
f'(x) = 5ax* + 4bx® + 6x2
=x2 5ax* 4bx 6

f(1)=0 Y 5a+4b+6=0

f(#A)=0 Y 5a +4b+6=0
b=0

6

a= £—

5

— 6 5 3
f(x) = —x 2X

f'(x) = HBx* + 6x3

= 6x% (&° +1)

= 6x2 (x+1) (x #)

# + 1+
1% 1

Minimal at x = #
Maximaatx =1

x = 4 ij fuEufu"B
x =11 mfPp"B
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&5 T & & &
11. Ifabcareunltvectorssuchthata b c OandOcab bc caandd-alb bw cuww
then(Od):
S A A
;fn abcbdkaIfnkbllzdkjgdSa b ¢ OrFkio= ab b.c. cakaqi-aLb buw cu
FC(Od):
& & & & & &
Q) —3a Lb (2) §E,3a uc 3) 8 E,Sa uc 4) 8 E,Sa ub
@ i © 2 i © 2 i
Ans.  (4)
& & &,
Sol. la b c|=
& &g &
3+2 (@b bc ca) O
& &K & 3
(ab bc ca) = —
2
Vo2
2
oL K oL & ™ & o @&
d aw bu a b a b uw
& X & X & ©
=alb aw auw
[ & ™
d =3 (a W)
12. Coefficient of x”in (L + x)1° + x(1 + x)° + x?(1 + X)® ««« [ is-
(L+x)0+x(1+x)°+x(L+x)® ««« [ esddk xg.kkad gS&
(1) 330 (2) 210 (3) 420 (4) 260
Ans. (1)
a 11 o
1 x9a §x - »
g @ x1 y
Sol.
§ x
© 1 xi

@ X)loa. X)11 el

@ xt T
T x)
= (1+x)1 x4
Coefficient of X" is 1*C7 = 1C4 = 330
x” dk xq.kk&gh = 11Cs = 330

13. Let Dand Eare the roots of x> +x +1 = 0 such that Pk = D+ E, k t 1 then which one is incorrect?
ekuk fdorFklelehdj.k x? +x +1=0ds ewy bl izdkj gSHd= D+ & k t1rks fuEu esa Is dkSulk xyr
g9S&
(1) Ps=P2x P3 (2) Pr+ P2+ P3+ Ps+ Ps=26
(3) P3=Ps P4 4)Ps=11
Ans. (1)
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Sol. D=5D+3
P=5E+3

Ps=5(D+ B+6

=5(1)+6

Ps=1land rFkkPs= B+ E= D+ 1+ E+1
P.=3andrFkR:;= B+ B=2D+1+2E+1=2(1)+2=4
PoxPs=12andrFkRs =11 Y Ps zP2 x P3

14, Let f(x) = x® #x2 + 8x + 11, if LMVT is applicable on f(x) in [0, 1], value of c is :
ekuk fdix) = x® #x?+ 8x + 11, f(x) ds fy, LMVT vUrjky [0, 1] ds fy, ykxw gksrh g&A

w4 @45 @4 @4
3 3 3 3

Ans. (1)
Sol. f(x) is a polynomial function

? it is continuous and differentiable in [0, 1]

Here f(0) = 11,f(1)=1 +4+8 +11 =16

f'(x)=3x? £t8x + 8

? f'(c)= M f(0) 16 11 _ 3c? +8c+ 8

10 1
\4 3c? +8c+3=0
c=8 27 & 7
6 3
2  c=2 3ﬁ . 0, 1)

Hindi. f(x) ,d cgqginh; Qyu gSA
? ;g vUriky [0, 1] esa Irr rFkk vUrjk@, 1) esa vodyuh; gSA
;gkg0)=11,f(1)=1 +4+ 8+ 11=16
f'(x)=3x? +8x + 8

_f@ fo) 16 11

? f'(c) =3c? +8c+ 8
10 1
\4 3c? +8c+3=0
c-8 N N
6 3
2 =2V Lo

3
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15. The area bounded by 4x2? dy dsx 12is-
ax? dy dsx 12 }Kjk f?kjk gqvk {ks=kQy gS&
127 128 124 125
D5 @35 © 35 @5
Ans.  (2)

Sol.
1
H
4x2 =y
y=8x+ 12
4x% = 8x + 12
x? #x ¥3=0
X2 £2x +3 =0]
X2 £3x+x +3=0
x+1x x3)=0
x=H#
3
A= Bx 12 #4x?)dx
#
8x? ax®[ 4 4
A=SX 11ox 22X = (49)+36 £36) £+ 3 112 F=36+8 £—
2 3 N © 31 3
Cgq A 1324 128
3 g 3
16. There are 5 machines. Probability of a machine being faulted is % . Probability of atmost two machines
9 3
is faulted, is é i k then value of k is
5 e'khu bl izdkj gS fd fdlh ,d e'khu ds [kjkc gksus dh iz—%fgﬁﬂ(;fn vflkdre nks e'khuksa ds [kjkc gksu
8 3
dh izkf;drkéi k gS] rkslk eku gksxkA
17 17 17
1) — 2) 4 3) — 4) —
1) > (2) 3) 5 (4) 2
Ans.  (3)
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Sol. Required probability = when no. machine has fault + when only one machine has fault + when only two
machines have fault.

VHKh"V izkf;dric dksbZ Hkh e'khu [kjkc+ighdsg$ ,d e'khu [kjkc g&tc dsoy nks e'khu [kjkc gS

5 4 2 3
8- 8- g 8.
=5C, = +5C; L= 45c, > =
@1 CRECE gl @!
243 405 270 _ 918 _ 459 _ 27 7
1024 1024 1024 1024 512

64 u8
3 3
: - 17
= §E uk = §E U—
@1 @1 8
2k=1
8
2 2
17. 3x + 4y = 1242 is the tangent to the ellipse X_2 y? 1 then the distance between focii of ellipse is-
a

fn 3x + 4y = 1247, nh?ksz:L‘Jlxgi 1 dh LikZ js[kk gS rks nh?kZo' Uk dh ukfHih&a ds e/; nwjh gks
a

(1) 25 ) 243 @3) 247 (4) 4
Ans.  (3)

Sol.  3x+4y=12+2
¥ 4y = £3x+12 V2

Yy= i%x+3\/§

condition of tangency Li'kZrk dk izfrcik a?m? + b?

18=a2.i+9
16

a2. 9 =9
16

a?=16

la=4

b? 9 /7

e= li—z— 1+— ="
a 16 4

?ae= g 4= \/7
2 focus are UkFHId?7 , 0)
2distance between foci UkfHk ksa ds ek avvjﬁ
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18,  Ifz= 88 18T s nurelyrealand T 22 S'then arg(sin T+ i cos Tis -
@ *icos Ti @ 1

fn z= 88 IsinT - kZr;k okLrfod gSWF%E s, rkaarg(sin T+ i cos 7 dk eku gksxk&

@& zicos Ti
3 3 4 4
1) ttan® — 2) Sxtan® — 3) Sttan® — 4) tan® —
1) 2 (2) 2 3) 3 (4) 3
Ans.  (3)
Sol. - (3 .|sm‘D " (4 !0051)
(4 ticosT (4 icosT)
as pwaddk purely real iw.kZr% okLrfod3&s T+ 4sin T=0 Y tan T= i%
arg(sin T+icos = St tan @—ST' = sttan® 32 = gatans 52
einTi ©31 ©31
19. ai, a2, as « DBare in GP where a1 <0,
9
ar+az=4,as+as=16, if : a; = 4 Othen Qs equal to
i
a1, a2, as «  Bxg.kksUKj Js.kh esag® tgka
9
a1+ a2=4 as+as = 16, if : a; = 4 orksalk eku gksxk&
i
11
(1) 513 2) ST (3) -171 (4) 171
Ans. (3)
Sol. a+a:=4 Yar+aiU ««« L
as+as=16 Y air? + aur® «« LL
1 1
- = Yr’=4
r
r=+2

r=2, a(1+2) =4 Y a1= %

r=2 a(l®)=4 Yai=#
a,rd 1 4 2° 1 4

— )

a, =2 513 4cC
i|l r 1 2 1 3
G A71
20. f:fny Vi x2 =k +x {1 y? and VKSj %i: i%.Then rksj% atx = %is gksxk
2 J5 J5 J5
1) — 2) — 3) — 4) XY=
()\/E %) 4 ) > (4) >

Ans.  (3)
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1 1 . 1
Sol. X==,y=—Y Xy = —
2 y 4 y 8

8
y' 1 x? . al 1y?
© \/1 y2 1 \/1 x2
8 )
y <3 1 > 1 15
L2 J15 - 3 4
8.—— 8., [—
© 4 1 2

21. Let X={x:1 dx d50, x * N}
A = {x: x is multiple of 2}
B = {x: x is multiple of 7}
Then find number of elements in the smallest subset of X which contain elements of both A and B
ekuk X={x:1 dx d50, x * N}
A ={x:x, 2 dk xq.kt §S
B ={x:x, 7 dk xq.kt gS
rksx ds Icls NksVs milegPp:A tskiB nksuksa ds vo;oksa dks lekfgr djrk gS] esa va§oksa dh la[;k gS
Ans. 29
Sol. n(A %8) =n(A) + n(B) tn(A ~ B)
=25+7 3
=29

17 -
31
(D7, 1), then value of Dis

:fn P(1, 0, 3) Is fdlh js[kk ij yEc dk ikn Q Zg%,” S rFkk jalklo 7, 1) Is xqtirh gS riclk eku

22. If Q is foot of perpendicular drawn from P(1, 0, 3) on aline L and if line L is passing through

@@
oo_|\|

3
gksxk&
Ans. 4
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Educating for better tomorrow

Sol. Since PQ is perpendicular to L, therefore
pwafd js[kk ds yEcor~ gS blfy,
P(1, 0, 3)

(D7, 1)

D 10 98 112

§ >

© 31

v 2L 98 112
3 9 9 9
2

=<:
O
N
=

3 9

23. If f(x) is defined in x o

o8 100, 23Xy 20
fx) = @ i G @ 2x1i Find k such that f(x) is continuous

k x 0

N f(x), x o % ‘esa ifjHkkf'kr gS

x

f(x) = @ 1'0 @ 2x1i 20 ;fn f(x) Irr~ gS rksdk eku gksxk&
£ k x 0

Ans. 5

Sol. lim f(x) I|m-§1 8 3 _ i 8@ 3%) N £23) -
X 00 0¥ @2x 11 x00@ X X i

_ |m§3 h(l 3x) i2 h(1 £2x) "_3+2 =5
x00© 3X +2x i

2 f(x) will be continuous Irr gksxkf ;fn (0) = Iirrg)f(x)

24, If system of equation ;fn lehdj.kksa dk fudk;
X+y+z=6
X +2y+3z=10
X+2y+ @=P
has more than two solutions. Find (P + O)
ds nks Is vf/kd gy gS(r+ 0) dk eku gksxk&

Ans. 13
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Sol. X+y+z=6 « «
X +2y+3z=10 « «
3x+2y+ Q=P « «

from (1) and rFkk2) Is

ifz=0 Y x+y=6andVKSx + 2y =10
Yy=4,x=2

(2, 4,0)

ify=0 Y x+z=6andVKSx+3z=10
Y z=2and VKkS{ =4

(4,0, 2)

soblfy, 3x+2y+ @=P

must pass through Xqtjrh g&, 4, 0) and rFkk4, 0, 2)
soblfy, 6+8=PY P=14

and rFkk2 + 20= P

1242014 Y O=1
soblfy, P+0®=14 *1
=13

25. If mean and variance of 2, 3, 16, 20, 13, 7, x, y are 10 and 25 respectively then find xy
:fn pjksa 3, 16, 20, 13, 7, x, y dk ek/; vkSj izlj.k De'keokSj5 gS rcxy dk eku gS&
Ans. 124

2316208137Xy10

Sol.  meanek/;= X Y[ «« L

Iy 2
variance izlj.k Vv = —|8—' X2 25

4 9 256 400 169 49 x? y?
8

Y X2 +y? ««« LL

(x+y)?=(19)? Y x2+ y?+2xy =361 Y xy = 124

(exact data is not retrieved so ans. can vary)

100 25
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