' ALLEN JEE (Main) Examination-2021
MATHEMATICS
LOGARITHM COMPOUND ANGLE
1. Official Ans. by NTA (1) 1. Official Ans. by NTA (2)
Sol.  log,,;,(2x* +7x+5) +log 5 (x +1)* =4 =0 ( Nl 1)
+
1+co0s20 22 T
1081y (2x +5)(x+ 1) +2log 5, 5 (x +1) =4 Sol. cotf= TR [ﬁ‘lj 0=
0,1, (2% +5) + 1+ 2log 5 (X +1) =4 22
Put 10g(x+ 1)(2X + 5) =t \/5 +1
1+
2 3¢ 3t+2-0 Dcot(nJ 22
t+==3 =t — = — |=——
i 24 [ﬁ _1]
t=1,2 22
10g(x+1)(2X+5):1 & IOg(x+1)(2X+5):2 (2\/5_'_\/5_’_1) (\/g-l-])
- - 2 = x
x+1=2x+3 & 2x+5=(x+1) (\/5_1) (\/54_1)
x =—4 (rejected)
X’ =4 = x =2, -2 (rejected) :2\£+2\5+32+\/§+\/§+1
So,x=2
=6 2 3+2
No. of solution =1 o423+
2. Official Ans. by NTA (2) 2. Official Ans. by NTA (3)
Sol. x+1-2log,(3 +2%) + 2logy(10-27)=0 1 ( - 7nj
Sol. x=—|tan—+tan—
10g:(2*"") — loga(3 + 2% + logs(10 - 27%) =0 2009 18
x+1 -X
log 27.d0-27) =0 and 2y=tan£+tan5—rc
U G+2) 9 18
2(10.2* -1 50, x—2y—  anZ 4+ tan 7% | [ tan T+ tan "
— =1 G T 9 18
(3+2Y)
=202 -2=9+2%+62" cot = — tan -
5 = x-2y| = — tan —]
L2 - 1429+ 11=0 2 18
Roots are 2™ & 2™ o o
= cot?—cot? =0
oo 282% =11
X1+ %2 = loga(11) [as tans—nzcotﬂ;tanﬁt:cotﬁj
18 9 18 9
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Sol.

Sol.

Sol.

¢

ALLEN

Official Ans. by NTA (1)

o= max {823 . gleosx}

= max {2053 . s |

— max { posindx+Beosix }

and B = min{82$in3x -44°°S3x} =min {2053+ Seosx |
Now range of 6 sin 3x + 8 cos 3x

— [ Ve 18 6 18 |=[-10,10]
a=2"&p=2"

So,a®=2"=4

=pP=2"=1/4

quadratic 8x* + bx+¢=0,c—b

= 8x[(productof roots]+ (sum of roots)

= 8><[4><l+4+l} = 8x [21}—42
4 4 4

Official Ans. by NTA (3)

ol g ool en( e o )
2sin| — |sin sin sin sin sin
8 8 8 8 8 8

, 31
“sin® —

,2
2sin’ r sin’ T
8 8

,3m
sin’ —sm —
8 8

LT T
sin” —cos’ —
8 8

1. 2[7:] 1
—sm° | —|=—
4 4) 8

Official Ans. by NTA (2)
sinA _ sin (A-C)

sinB sin(C-B)
As A,B,C are angles of triangle
A+B+C=n
A=n-B+0C)

So, sinA =sin(B+C) ...(1)
Similarly sinB = sin(A + C) ...(2)
From (1) and (2)

sin(B+C) _sin(A-C)
sin(A+C) sin(C-B)

Sol.

sin(C + B). sin(C — B) = sin(A — C) sin(A + C)
sin> C —sin’ B=sin’ A —sin’ C
{'.'sin(x+y)sin(x—y) =sin’ x —sin’ y}
2sin’ C =sin” A +sin’ B

By sine rule

2ct=a’+b’

= b%,c* and a* are in A.P.

Official Ans. by NTA (1)

2005x[4sm —+X sm[g— ]—] 1
2cosx[4 sin® ——sm X ]

2cosX 4 ——sm X J=

2cosx(2 4sin®x — 1) 1
2c0sx(1 4sin® x)
(

2cosx(4cos’x — 3) 1
3 1
4 cos x—3cosx=5

cos3x = l
2

e [0, ] .. 3x € [0, 3m]

N

B | -

o] w3 \/575/3 2n MB\\/

L 4
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7.

Sol. Let %sin_l ? =0 1.  Official Ans. by NTA (3)
. J63 Sol. As, (a2 ++3)=-(3)"
sin40=——
8 = ((14 +23a’ + 3) =30 (On squaring)
1
COS46:§ (a4+3):(_)\/§a2
2c0s220—1= 1 = a’+6a'+9=3a" (Again squaring)

0 st 430t +9=0
2 = —

cos"20=1¢ = [o* =—9-3q']

00529=% (Multiply by a*)

So, o'’ =-9a* - 3a®

3
2 —_—
2cos“0-1= 2 al? = —9g* —3(—9—3(14)

= o =79€(+27+9d‘(

cos’ 0=

Q‘ PARS
)

cosf=——
2\/5 — ((XIZ)S — (27)8
1
tan0=— 96 _ (724
NE] = a 3)
8.  Official Ans. by NTA (4) Similarly p% =(3)*

Sol e(cos2 0-+cos* B+.....00) (n? — 2(:052 0-+cos* B-+....0

L@ - )+ PP —1)=(3)* x52

= peor'® = Option (3) is correct.
Now 2 -9t+9=0 = t=1,8 2. Official Ans. by NTA (1)
= 220~ 8= cot’0=0,3 Sol. ™ —e™—2e™ 126" +e"+1=0
O<6<§:>cot6=\/§ :>(e3x_1)2_ex(63x_1)=12ezx
202 21 (=) (e —e—e™) =12
sin@++3sin® 1+y3cotd 4 2 R b

9.  Official Ans. by NTA (4) el e

Sol. 15sinfa + 10cos*a. = 6 decreing (1et £
15sinta + 10cos*a = 6(sin2a. + cos2a)? g(x)
(3sin2a, — 2cos2a)? =0 f(x)

v

tan’ o _2 . cot’ o _3

3 2 o /
= 27secba. + 8cosecta
=27(secta)? + 8(cosecoa)?
=27(1 + tan2a)3 + 8(1 + cot2a)3
=250

= No. of real roots = 2
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Sol.

Sol.

Sol.

Sol.

Sol.

ALLEN

L 4
Official Ans. by NTA (1) 8. Official Ans. by NTA (66)
X +54/2 x+10=0 o 2 1 2
o. ——— =—
& p,= o — B" (Given) x—-1 x-2 k
W Pi7Py +5\/§P17P19 _ PPy +5\/§P19) x e R—{L,2}
L -
PisPig + 5V2Pfy  Pig(Piy +5v2Pyy) = kQx—4-x+1)=2 (- 3x+2)
Py (0* —B* +5v2(a? —p")) = k(x—3)=2(=3x+2)
Pg(a” =B +5v2(a* - p))
forx#3, k=2|x-3+ 2 +3
Py (0 (@ +5v2) - B (B +5v2)) R
Prg(a' (@ +5v2) B (B+5v2))
Since o+ 52 =-10/a (1) X_3+X_ 222, ¥x >3
& B+5V2=-10/B l2)
, , & x-3+——<-22, ¥x<-3
Now put there values in above expression X —
10P;; Pig
—_ 17718 3.2 .6
“iop, P, :>2£ = )e( 0,642 |U[ 6+ 442,00
Official Ans. by NTA (1) for no real roots
X[*— x| - 12=0 A A
(k] + 3)(x| — 4) = 0 ke (6—42,6+42)— {0}
X|=4=>x=+2 Integral k e {1,2.....11}
Official Ans. by NTA (13) Sum of k = 66
a’+b’+c?=(@+b+c)—23ab=-3 .
5 5 9. Official Ans. by NTA (18)
(ab + bc + ca)” = X(ab)” + 2abcXa )
at+ b+ ¢t = (@ + b? +c?) — 25 (ab) o —a +20=0 2)
=9-2(-2)=13 (1) - 3(2) gives

Official Ans. by NTA (3)
2
(x2 +5 ) ~ 20 x2
x'=-5=x%=25
o+ B*=50
Official Ans. by NTA (2)
-4t —t+1=0,=t>0

:>t2—t—4—%+tl2=0

1
= ol -0-6=0,0= t+¥22
= o =3, -2 (reject)
1
=>t+-=3
t

= The number of real roots = 2

~Ta+2IA=0=a=3A
Put o = 3X\ in equation (1) we get
91— 31 +21L-0

932 =) = x:éasmo

Now o =3\ = kz%
a+pB=1=p=2/3

10
a+y=? = y=3

%x3
3
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10.  Official Ans. by NTA (4) = 3x*+4x+3 =k (3x* +4x +2)
Sol. x*+9y’ —4x+3=0 = 3(k-1)x> +4 (k- 1)x+(2k-3)=0
2 —
(=4 + (9y) +3=0 for real roots D > 0
(X —4x+4)+(9y) +3-4=0 )
5 5 =16 (k-1)-4(3k-1))(2k-3)>0
(x-2y+Q@yy=1
) =>4(k-1){4k-1)-32k-3)}>0
(x-2)" ¥y . :
( )2 + > =1 (equation of an ellipse). = 4(k-1) {~2k+5} 20
1 1
(3] = —4(k-1) {2k-5} 20
As it is equation of an ellipse, x & y can vary = (k=1)(2k=5)<0
inside the ellipse. ://////7///////: + k
11 1 52
So, x—2€[-1,1] and y e {——,—}
33 5
xellLl3] ye|—=,—
030 el 53]
k=1
11.  Official Ans. by NTA (4)
Sol. 3x*+4x’—12x*+4=0 5
. ; 5 ~ ke |l,—| Ans.
So, Let f(x) = 3x" +4x” — 12x" + 4 2
. _ 2
S P00 = 12x(x7 +x-2) 13.  Official Ans. by NTA (4)
=12x(x+2)(x-1) 1 4
fi(x) = — " Sol. cosecl8°=— =——=+/5+1
! + L= . sinl8° +/5-1
x= -2 0 o
Let cosec18° =x = /5 +1
QT —x-1=+/5
\ / \ Squaring both sides, we get
* o\ X’ -2x+1=5
SNVARV, 2
=>x -2x-4=0
1o 14. Official Ans. by NTA (1)
Sol. Consider the equation x> + ax + b=0
12.  Official Ans. by NTA (1) If has two roots (not necessarily real o & )
Sol. (3 +4x+3)—(k+ 1) 3x*+4x +3) (3x° +4x +2)
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+k(3x%+4x+2)*=0

Let 3x* +4x+3=a

and 3x’+4x +2=b = b=a-1

Given equation becomes

= a’—(k+l)ab +kb* =0

= a(a—kb)—b(a-kb) =0

= (a—kb) (a—b)=0=a=Kkbora=b (reject)
~a=kb

Eitherao=Bora=f

Case (1) If o = B, then it is repeated root. Given
that o — 2 is also a root

So,o=0’—2=(a+ 1) (a-2)=0
>oa=—lora=2

When o = -1 then (a, b)=(2, 1)

o =2 then (a, b) = (4, 4)

Case (2) If a # B Then
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15.

Sol.

ALLEN

Ma=a’*~2andB=p"-2

Here (o, B)= (2, -1) or (-1, 2)

Hence (a, b) = (—(a. + B), ap)

=(-1,-2)

) oa=p*-2 and =02

Then o.— B=p*~o’= (B —a) (B + o)
Since o # P we get o+ p=p* + o — 4
a+p=(a+p)’-20p-4

Thus —1 =1-2 aff — 4 which implies

ofy =—1 Therefore (a, b) = (—(ae + B), aff)

=(1,-1)

) o=0’—2=p"—2and o= p
Sa=-f

Thus a=2,p=-2

a=-1,B=1

Therefore (a, b) = (0, 4) & (0,-1)
(AV) B=0o—2=p>—2and o # B is same as (III)
Therefore we get 6 pairs of (a, b)
Which are (2, 1), (-4, 4), (-1,-2), (1,-1) (0, 4)
Option (1)
Official Ans. by NTA (2)
Case-1
x<5
27

2_(x—5)==—
x+1)y—x=-9) 2

(x+1)2—(x+1)—%=0

x-&-lzz,—l
22
1 3
X= —,——=
22
Case-11
X>5

(x+1)+(x75)=2747

(x+1)2+(x+1)—% =0

. —1+/52
2

(rejected as x > 5)

So, the equation have two real root.

16.

Sol.

17.

Sol.

18.

Sol.

19.

Sol.

Official Ans. by NTA (4)

(P2 + )2 — 2P = 272

((p + ) — 2pq)? — 2p2q2 =272
16 — 16pq + 2p2q2 =272
(pq)?—8pq—128=0

(pq)’ —8pq—128=0

8424
2

Consider

Pq 16,—8

~ pq=16

Required equation : x2— (2)x + 16 =0
Official Ans. by NTA (1)
x2-2(3K-1)x+8K2-7>0
Now, D <0
=40CBK-12-4x1x8K2-7)<0
=>9K2-6K+1-8K2+7<0
=>K2-6K+8<0
=>K-49)K-2)<0

= |Ke(2,4)
Official Ans. by NTA (2)

o, € R = other root is 1 + 2i

o=—(sumofroots)=—(1 —2i+1+2i))=-2
B = product of roots = (1-2i) (1 +2i) =5
La-p=-7
option (2)
Official Ans. by NTA (1)

o> —60—2=0

al®— 60’ —208=0

Similarly B0 —6B°—-2p%=0

(@29~ 6(a” - B*) ~2(c* - B*) =0
:>a1076a972a8=0

a,, —2a, 5
3a,

L 4
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PR ALLEN
20. Official Ans. by NTA (324) 23. Official Ans. by NTA (1)
Sol. x>-x-1=0 roots = o, B 1
Poo-—1=0= gl = g+ gn! Sol. Let x=3+ I
4
Bz_B_lzojBnH:Bn_i_Bn—l + 1
" 3 I
4+
3+..0
Pn+1 = Pn + Pn—l S -3 -3 1
29=P +11 B T |
" 4+—
P =13 X X
2=
P =324 N (x—3):L
21.  Official Ans. by NTA (1) (4x+1)
Sol. log,(x —1) =log,(x - 3) — (x 1) (x-3)=x
1
:>510g2(x—1)=10g2(x—3) =4x2-12x+x-3=x
i =4x2-12x-3=0
= log,(x-1) =log,(x-3
:{ . ) 2(x73) 12412 +12x4 12+ ,f12(16)
:>(X—1) =x-3 X= x4 = ]
=x-1=x1+9-6x 12+4x23 34243
=x2-7x+10=0 = 8 = 2
=>x-2)x=-5=0
=x=2,5 x=%i\/§=1.5i\/§.
But x # 2 because it is not satisfying the domain of . .
) L . ) But only positive value is accepted
given equation i.e log,(x — 3) — its domain x > 3
finally x is 5 So,x=15+ 3
.. No. of solutions = 1.
22, Official Ans. by NTA (5) SEQUENCE & PROGRESSION
Sol. f:[-I,1]>R 1.  Official Ans. by NTA (4)
f(x)=ax2+bx+c¢ —

Sol. s =2logo x + 3 logy x+ ...... + 22 logy x
f(-1)=a-b+c=2 (1) S=logox 243 +...+22)
f-l)=2a+b=1  ..(2) SR

o — 21
f(x) = 2a s = loggx {7(2 + 22)}
= Max. value of f"(x) =2a = 1
2 Given 252log, x =504

:>a=i;b=%;c=% = loggx =2 = x =281

2 3 2. Official Ans. by NTA (7)
)= 2x 2 -

4 2 4 Sol. a,,=2a, +a, letzg—gzp
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n
- N \
U PSR

—3

For,x € [-1,1] = 2<f(x)<5
‘. Least value of o is 5

n=l

Divide by 8" we get

2
e
a,, léa , —a;
= 64 n:2 - n+1+ on
8 8 8
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Sol.

Sol.

Sol.

ALLEN

> a
64 n+2 =16 n+l
nz:;gn+2 ng—l = 1811
64(P—ﬂ—a—2)—16(P——j+P
8 g 8
:64[p_l_ij:16(p_lj+p
8 64 8

64P-8—-1=16P-2+P
47P =17
Official Ans. by NTA (1)

S, =530= %{2a+9d} =530
=2a+9d=106....(1)
and S5 =140 = %{2a+4d} =140

=2a+4d=56....Q2)

:>5d=50:>:>-

Now, S,, - S, =—{2a+19d}——{2a+5d}
=14a+175d

= (14 x 8) + (175 x 10)

= 1862

Official Ans. by NTA (1251)
2040 =2° x3x5x 17

n should not be multiple of 2, 3, 5 and 17.
Sumofalln=(1+3+5...+99)-3+9+15+21
+...+99)—(5+25+35+55+65+85+95)—(17)

= 2500—%(3+99)—365—17

=2500-867—-365-17

= 1251

Official Ans. by NTA (1)

Let a be first term and d be common diff. of this A.P.

Given S3n = 3Szn

3n 2n
3?[2a+(3n 1)d]_37[2a+(2n 1)d]
=2a+(Bn-1d=4a+#4n-2)d
=2a+m-1)d=0
Now

4n 2| 2a+(n-1)d+3nd
s, 7[2a+(4n—1)d]_ [T ]

no_

S,. 2%‘[23+(2n—1)dJ_ {2a+(n—1)d+nd]

=0

6nd 6
nd

Sol.

Sol.

L 4

Official Ans. by NTA (3)

1 1
log s §+3—2+.4.

2 6 10
3 032 33+
\—w__/

Official Ans. by NTA (3)

X X 7
2log, (26-5)= log, 2 +log, (2 _Ej
Let2*=t

log, (t -5) = log, 2[‘[ —%J

(t-5) =2t-7
t* —12t+32=0
(t-4)(t-8)=0
=2"=4 or 2" =8
X =2 (Rejected)
Orx=3
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. Official Ans. by NTA (832)

Sol. B-C = {7,13,19,..97, ...}
Now, n* = n < 100 x 100

= n(n— 1) <100 x 100
=A=1{1,2,..,100}.

So, An(B-C)={7,13,19,...,.97}

Hence, sum = %(7 +97) =832

9.  Official Ans. by NTA (4)
Allen Ans. (BONUS)

1 2 72 5100
Sol. S= +

= + +....
700
x+1 x24+1 x*+1 2 41

1-x 1-x x+1

Not in option (BONUS)
10. Official Ans. by NTA (2)
Sol. Sum of infinite terms :
a
1-r

Series formed by square of terms:

=15 e (i)

2 .22 24 26
a‘,ar,ar,ar ...

Sum = —— =150
1

=2 % _150 = 15.-2 150
1—-r 141 1+r1

=2 _10 e (i)
1+r

by (i) and (i) a =12 ; r:%

Now series : ar’, ar”, ar®

o _12'(%5)_1
- 1—%5 T2

Sum =

11.

Sol.

12.

Sol.

13.

Sol.

Official Ans. by NTA (2021)
G=a+by,=a;,-3+2b;=12
M
ci=ay+by=a;, —6+4b; =13
@
from (1) & 2)b;=2,a, =11

a| +2b] =15
a;+4b; =19

10 10

10 10
ch :Z:(ak +b, )= kZ:ak +Z:bk
=1 k=1

k=1 k=1

:E(2x11+9x(—3))+w
2 2-1

=522 -27) +2(1023)

=2046 — 25 =2021

Official Ans. by NTA (4)

2(1+2+3+..+y) 4

3(14243+...+y) log,x

= logx=6=>x= 10°

Now,
1 1
y= (loglo x) + (loglo x3 )+ (logm x? ) +..00

11
= 1+§+§+...oo log,, x

= L log,,x=9
1
-
3

So, (x.y) = (10°9)

Official Ans. by NTA (2)

22_12 32_22 42_32
S= + + +

1>x2%  22x3% 3%*x4?
I 0 S U O O S U O S S U (R S
L2222 33 4] 10 a1
L

121

120

121
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14.

Sol.

15.

Sol.

16.

Sol.

ALLEN

Official Ans. by NTA (2)

a
Let numbers be —, a, ar —» G.P
T

E,2a,ar—>A.P:4a=E +ar = r+l:4
r

T T
r=2i\/§

4" form of GP =3 = ar’ =3 =>a=3

r=2+ \/§,a=3,d=2373= 3\/§

r

rz—d:(2+\/§)2 ~343

=7+43-3\3
=7+3

Official Ans. by NTA (398)
7x8,10x10,13x12,16x 14 ......
T.=@n+4)(2n+6)=2(3n+4) (n+3)
=2(3n’ + 13n+ 12) = 6n”> + 26n + 24

Sy, = iTH = 6in2 +26in + 24%1
n=1 n=1 n=1 n=l

6(10x11x21)

_ +26><10X11
6

+24x10

=10 x 11 (21 + 13) + 240
= 3980

Official Ans. by NTA (3)

120(2211 +9d)

g(zal +(p-Dd) P

(2a; + 9d)p = 10(2a, + (p — 1)d)
9dp =20a; —2pa; + 10d(p— 1)

9p = (20— 2p) % +10(p—1)

a _ (10-p) 1

d 2(10-p) 2
1

h_al+10d_5

Ca, a+9d 1 g 19
2

+10 21

17.

Sol.

18.

Sol.

Official Ans. by NTA (5143)

A =4 — digit numbers divisible by 3
A =1002, 1005, ..., 9999.

9999 =1002 + (n—1)3

= (n—1)3=8997 = n =3000

B =4 — digit numbers divisible by 7
B =1001, 1008, ..., 9996

= 9996 = 1001 + (n—1)7
=n=1286

A NnB=1008, 1029, ..., 9996
9996 = 1008 + (n — 1)21

=>n=429

So, no divisible by either 3 or 7
=3000 + 1286 — 429 = 3857

total 4-digits numbers = 9000
required numbers = 9000 — 3857 = 5143
Official Ans. by NTA (305)

7 9 13 19
S=—+—S+5++...
5 5 5 5

1 7 9 13

= 160S =5 x 61 =305

L 4
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PR ALLEN
19. Official Ans. by NTA (1) 21. Official Ans. by NTA 4)
Sol. LetT,=r(n—r) Sol a+2+a 10
T,=nr—r° ol 3 3
=8,= > T =Y (nr—r*) a=4
r=1 r=1 c+b+b 7
and =—
S = n.(n)(n+1)_n(n+1)(2n+1) 3 3
! 2 6 c+2b=7
S _n(n—l)(n+1) also2b=a+c
n 6 2b—a+2b=7
11
b= —
Now
Z( n! (n- 2)!) 4
11 a
_i(z n(n—1(n+1) 1 j now 4x2+?x+1:O <B
- ' D-2n (h_2)N
“\ " 6n(n-1D(n-2)! (n-2)! o+ B2— o = (o + BY—30p
:Z(l(n 2+3)_ 1 J (=11
=\3U(n-2)1) (n-2)! (6 ) o
-1 ~Le-1) 21 3 7
4“3 (n- 3)' 3 256 4 256
Option (1) 22. Official Ans. by NTA (3)
20.  Official Ans. by NTA (2) Sol. Let number are a, ar, ar?, ar’
20 1 20 1 4
Sol. Y. =y -1 65
aa, 4a,(a,+d) Y (1)
131 !
dis\a, a,+d l[r“_j 65
a 1 . 18
:>l .t =— (Given) ;_1
a4, Ay
3
lfay—a | 4 L}l L =§ ...(2)
:E aa "9 ar”( 1-r ) 18
21
1{a,+20d—a, ) 4 ) 23_ 3
>—| +—|=—=aa,=45 .. (1 o —arT
aa, j 9 - (2) 2
21 and alri=1
Now sum of first 21 terms = Y (2a; +20d)=189 ar= 1
=a; +10d=9..(2) (arpr =
For equation (1) & (2) we get
—3&d=2 p=3 =2
5 2 3
OR 9
3 So, third term = ar? = XZ
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a=15&d=—=
5

SO, de.d16 — (a1 + Sd) (a1 + 15d)
= agdig= 72
Option (2)
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23.

Sol.

24.

Sol.

25.

Sol.

ALLEN

Official Ans. by NTA (4)
k=L - —sin’0=1
1—cos™ 0 X

1 .
Also, cos20 = — & 1—sin’0cos* 0 = l

y z
I 1 1

So, | ——x—=—=z(xy-1)=xy ....(1)
Xy z
11

Also, —+—=1 =>x+y=xy ....(2)
Xy

From (i) and (ii)
Xxytz=xyz=x+y)z
Official Ans. by NTA (9)

Let a, be the side length of A,..

So, a, =\/5an+l ,a, =12

n-1
1
= a =12x| —
’ [\/Ej

Now, = (a,) <1 _, 144

—2(']4) <1

= 20D 5 144
=n-1>8
=n=>9
Official Ans. by NTA (2)
_n2+6n+10_4n2+24n+40

" (2n+1)! 4.(2n+1)!
_ (2n+1)’+20n+39

4.2n+1)!
_(2n+1y’+(2n+1).10+29

42n+1)!
1| (2n+1) L, _@n+nl0 29
4| 2n+1)2n)!  (2n+1)2n)!  2n+1)!
1[2n+1 10 29
— + +
4| (2n)!  (2n)! (2n+1)!
[ 1 11 29

+ +

4| 2n-D! (2n)! (2n+1)!

26.

Sol.

27.

Sol.

L,
111 T
S;=29| —+—+—+...|=29
315t 7 2

Now, S :i[s1 +S,+S;,]

l[e 1

=—| ———+ +—+ -
412 2e 2 2e 2 2e
_4le 19,9

8 8e

Official Ans. by NTA (10)

4x2-9x+5=0 :>x:1,%

e 11,2 20

5 t+t
Now given Z =

{4
oS

1 pra-2 2
1= 256[—5j =20 = (—1)7 28

,t= ‘[ptq where

hencep +q= 10
Official Ans. by NTA (3)
a, ar, ar?, ...

a’r? (1 +1%?2= % e (1)
T,.T;=25= (ar?) (ar*) =25
226 = 25 (2
On dividing (1) by (2)
2

(1+r4) 25

4
4817 +4=0
@t 1) (- 4)=0

r4:%,4:r4=4

(an increasing geometric series)

a’r® =25 = (ar’)> =25

T,+ Ts+ Tg=ar’ +ar’ +ar’
=ar (1 +r2+1%)
=5(1+2+4)=35

L 4

m node06\BOBA-BB\Kota\JEE MAIN\Topicwise JEE MAIN-2021




® ALLEN JEE (Main) Examination-2021

28. Official Ans. by NTA (1) 1
logx=— ..(1)
Sol. Sois2.7,12.17 4
ol. 3 32+33 +3—4+... Slz(2X)=265
S 1 2 7 12 S, (2x) =265
373y 11.12.23
log (2x) [24+ s j:265
28 1 5 5 o ! 6
—=1+—+—+—5+—;+..+up to infinite terms
3 33 33 1
log2x=— ...(2)
= S:E 2
4 @-
29. Official Ans by NTA (14) 1
log 2x —logx = —
b 1 1 4
Sol. a2= —=—=—— .
16 b l6a log2=— = a=16
2 1 4
v at 6 31.  Official Ans. by NTA (3)
L Sol. GP : 4, 8, 16, 32, 64, 128, 256, 512, 1024,
o =—+6 2048, 4096, 8192
a AP: 11, 16, 21,26, 31, 36
iz_§_48 =0 Common terms : 16, 256, 4096 only
a a 32. Official Ans. by NTA (2)
1 11 . 18
JT1b4 =aspy Sol. 2log,,(4* —2)= 1+log10(4 +?J
_ 1 18
a=1 a>0 (4* —2)? 10(4"+?j
b= 16a2= 1 (42 + 4 —4(4)-32=0
(4x—16) (4x+2)=0
= 72(@+b)=6+8=14 4x=16
30. Official Ans by NTA (16) =2
Sol. S (x) = (2+3+6+11+18+27+......+n-terms)log x 31 4
1 0 2| =3(=2)—1(0-4)+4(1)
LetS =2+3+6+11+18+27+....+T 5 1 o
SIZ2+3+6+ .............................. +Tn =_6+4+4=2
33. Official Ans. by NTA (2)
T =2+1+3+5+....+nterms Sol. S =(100)(100) + (99)(101) + (98)(102)........
T,=2+(@-1y (2)(198)+(1)(199)
S =3T = (n DHn(2n-1) 0
S=>(100-x)(100+x) =100 - x*
x=0
- Sn(x):(2n+—n(n_1)(2n_1)JlogaX 100 . 29%100x199
6 —100° - 222209 19Y
S,,(x) = 1093 (Given) =3 B =1650
650
logx (48+—23 '24'47j=1093 slope =—==550
L
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34.

Sol.

35.

Sol.

36.

Sol.

ALLEN

Official Ans. by NTA (2)

1 1 1
T, = =

< 4

TRIGONOMETRIC EQUATION

(2n+1) -1(2n+2)2n ~4(n)(n+1)

(n+1)-n 1(1 1 j

B 4n(n+1) “4ln n+1

g_lfj__L|_1f100) _25
40 101) 4l101) 101

Official Ans. by NTA (4)

2 4
S, = 7“ [2a+(2n—1)d], S, = TH [2a+ (@n— 1)d]

=5,-8,= 4711 [2a+ (@n—1)d]— 22—n [2a+(@2n—1)d]

=4an + (4n—1)2nd — 2na — (2n — 1)dn
=2na+nd[8n—2-2n+1]
= 2na + nd[6n — 1] = 1000
1000
2a+(6n—1)d= ——
n

Now, S, = %[2&1 + (6n - l)d]

1000
n

=3n. =3000

Official Ans. by NTA (210)

o)

(X173 — x-172)10

T,.; = 10C(x13)10-r (—x-1/2)r

0-r r 6 L 20-2-3t=0
3 2
=r=4
T, ="C, _10x9x8x7 _ 110
4x3x2x1

Sol.

Sol.

Sol.

Official Ans. by NTA (3)
sin’x < sin’x < 1 ..(D)
and cos’x < cos’x < 1 ...(2)
also sin’x + cos’x = 1
= equality must hold for (1) & (2)
= sin’x = sin’x & cos’ = cos’x
= sinx =0 & cosx =1
or
cosx =0 & sinx =1
=x =0, 2m, 47, E, 5—“
2
= 5 solutions
Official Ans. by NTA (4)
(sinx + sindx) + (sin2x + sin3x) =0

= 2sin5—X cos?’—X + cos3 =0
2 2 2

= 2sin5—X ZCosxcosi =0
2 2

ZSinS?X=O:>2 =0, m, 27, 3w, 47, 51

3x=0,ﬁ,4—n,6—n,8—n,2n
5°5 55

X X
cos—=0=>—=—=x=n
2 2

T
2
m3
cosx=0=>x=—,—
22

Sosum=6t+n+2n=9x
Official Ans. by NTA (3)

sin(9+cos6=l

2
.2 2 . 1
sin” 0 + cos 9+2$1H900$9=Z

sin20 = —g
4

Now :
cos40=1-2sin’26

2
=1_2(_2j
4
9

SN SV
16 8
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Sol.

Sol.

$in60 = 3sin20 — 4 sin’20
= (3 —4sin’ 26).sin 20

o))
=35

16[sin 20 + cos 40 + sin 60]

Official Ans. by NTA (1)

COSX

— =[tan 2x |
1+sinx

cos’x/2—sin’x/2
(cosx/2+sinx/2)

= tan2x |
= tan’ (%—%} = tan’ 2x

=2x=nw+ (E—ij
4

2
-3t - w
S Xx=E——,—
10 "6 10
—11=n
or sum =
6

Official Ans. by NTA (56)

Given equation

sin* 0 + cos* 0 —sin 6 cos 0 =0

= 1 —sin*0 cos® @ —sin O cos 6 =0
= 2-(sin20)°—sin20 =0

= (sin 20)* + (sin 20) — 2 =0

= (sin20+2)(sin20-1)=0

= sin20=1 or

(not possible)

L, g T 5% 9 13
22 2 2
n 5t 91 13n

= 9:_9_’_9_
444 4

= S:E 5_n+9_ﬂ:+13_ﬂ::71-5
4 4 4 4

:>§:M=56.00

Y Y

Sol.

Sol.

Sol.

Official Ans. by NTA (2)

(32)™"* +(32)"* =81

= (32)"* +(32)""* =81
81

:> 32 tanzx:_
(32) 3

In interval {O, %} only one solution

Official Ans. by NTA (4)
sin 20 + tan 20> 0

sin20

cos20

= sin20+ >0

= sin29(coLegl) >0 = tan20(2cos’ 0) > 0
COosS

Note : cos20 =0

= 1-2 sin20 # 0 = sinb # iL

2

Now, tan 20 (1 + cos 20) >0

=tan20>0 (as cos 20 +1>0)

=20e 0,E U TC,3—TC U 27:,5—7.c U 3n,ﬁ
2 2 2 2

T T 3% Snt 3n Tn
=0¢€|0,— |U| —,— |V| t,— |U| —,—
BT MET

L; which has been already considered
2

Official Ans. by NTA (2)

As sin@ # =+

cosx + cosy — cos(x +y) =

1
= x=yand cosx=5=cosy

osinx =—
2

1+\/§

2

= sinx + cosy =

option (2)
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Sol.

10.

Sol.

11.

Sol.

12.

Sol.

ALLEN

L 4

Official Ans. by NTA (11) (81" = 3! or (81" =3
3sinx +4 cosx =k+ 1 . ] ain? ,

351“)(:3 Or 35]“)(:3
=k+1 e|:—\/32 142 432 +42}

sin’ x = 1 or sinx ==
=k+1e[-5,5]
=k e[-6,4] ]
No. of integral values of k = 11 0 T Total sol. =4
Official Ans. by NTA (1) 13. Official Ans. by NTA (1)

2
_ 1= 1
\/E(COSX) \/gcosx +cosx—1=0 Sol. If cotx >0 = —— =0 (Not possible)
sinx

:>(x/§cosx+1)(cosx—1)=0 !

If cotx <0 = 2cotx + —— =0

1 . sinx
=cosx=1 or Cosxz—ﬁ (reject) — 2cosx = 1
=x=0 only =X =2—Tcorﬂ (reject)
Official Ans. by NTA (2) 303
‘e (O zj SOLUTION OF TRIANGLE
"2
log,gsinx + log ocosx = —1 1. Official Ans. by NTA (3)
= log;,sinx.cosx =—1
Sol.

1
= sinX.cosx=— (1)
10

. 1
log,,(sinx + cosx) = E(log10 n—1)

lo; lof—l
= sinx+cosx=10[ * 2)= a4
10
by squaring
1 + 2sinx.cosx = n
10
1 n
= l+—=— = n=12
5 10

Official Ans. by NTA (2)
(81)§m X (81)00§ X _30

wx (81)
(81) —(18)““2" 30

(81)”“ ’

t+§:30
t
t2-30t+81=0

(t—3)(t-27)=0

As, cosB = % =

C

As,R=5= =2R

sinc

3%=Sinc:>

Now,

=2R = b=2(5)(%j=

sinB

Now, by cosine formula

2 2 2
CQsBzu
2ac
3 a’+25-64
=>—=——"
5 2(5)a
=a’—6a—3g=0
_ 64192 _ 6483
2 2

= (Reject a =3 —4/3)
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Sol.

Sol.

Now, A=2¢ _ (3+4x/§)(8)(5):2(3+4\/§)

4R 4(5)
S A =(6+8+/3)
= Option (3) is correct.

Official Ans. by NTA (2)
A

b

90-6
C B

<A =0
<B=90-0
a = smallest side

c=a’+b’

=b’ +¢?

Use a = 2R sinA = 2R sinf
b =2R sin B = 2R sin (90 — 0) = 2R cos0
¢ =2R sinC = 2 sin90° = 2R

4R’ cos’ 0
4R*sin” 0
c0s”0 = sin®0 cos’0 + sin’0

1 —sin®0 = sin’0 (1 — sin’0) + sin’0

3-45
2

=4R?cos’ 0 +4R?

sin’ 0 =

. A5-1
= sinf = T

Official Ans by NTA (15)
A= %.5.12.sinA =30

sinA =1
A=90° = BC=13 > 12
BC=2R=13

HEIGHT & DISTANCE

_A_30_,
S 15
2R+r=15

T

1.

Sol.

Sol.

Official Ans. by NTA (2)

O — centre of sphere

P,Q — point of contact of tangents from A

Let T be top most point of balloon & R be foot
of perpendicular from O to ground.

From triangle OAP, OA = 16cosec30° = 32
From triangle ABO, OR = OA sin75° = 32

(V3+1)
242

So level of top most point = OR + OT
= 8(\/3 +2+ 2)

Official Ans. by NTA (1)

From figure.
1

sinB=$

1
Sotanp=—

g 2

tan (o + ) =2
tan o + tan 3 _9

1 —tan o-tan 3 -

tanoc+l
2

1—tan a(lj
2

tan o =

o = tan' (3)
4

=2
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ALLEN

Official Ans. by NTA (3)

C
0
Uy
A
Sol.
a
o
B X D
1
tan 6 = —
2
X X
tan(0+ta)=— ,tano= ——
b a+b
1 X
= —+
2 a+b
1 X
:21&:__
- x b
2 a+b

= x*—2ax+ab+b’=0
4. Official Ans. by NTA (2)

Sol.

70

3¢

o

18
Let height of pole = 10¢

3¢ 0
tano = —=—
18 6
tan2a:%
1
2tano _ﬂ
l—tan*a 18
! 72
use tano.= — => /=, |—
6 5

height of pole = 10/ = 124/10

5. Official Ans. by NTA (3)

300

Sol. 45° T
h
30° 45° l
A B C
=0 =205
—x—>

Let speed of boat is u m/s and height of tower is
h meter & distance AB = x metre

.. Xx=hcot 30° —h cot 45°
—=x=h(3-1)
_x _h(B-n

20 20

Time taken to travel from B to C (Distance

= h meter)
h h 20
=—= = =10 \/§+1 sec.
LB-D V3o (34D
20
6.  Official Ans. by NTA (4)
Sol.
h
h
30° 60° A
X Y
tan 60° =
h
3== = h=+3y (1)
y
tan30° =
X+y
1 h
—-== :>\/§h=X+y ..(2)
B x+y
432x20 12
Speed 432 km/h = = 5 Cpm
60 x 60 5

\/ghz%+y
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ALLEN
L 2
Sh-2_y DETERMINANT
5
1. Official Ans. by NTA (1)
from (1)
X+a—c X+b x+a
h=\/§{\/§h—£} Sol. x—-1 x+c x+b[=2
5 x—-b+d x+d x+c
12 C—->GC-C
h=3h— \/5 2 2 3
S X—2A A X+a
6\/5 =|x-1 A x+b|=2
h= 5 km X+20h A X+cC
h:1200\/§m Rz—)RZ—Rl, R; > R;— Ry
7. Official Ans. by NTA (2) x-2h 1 x+a
= A2A-1 0 A=2
Sol. £ Mmoo 2
3h =1@E0V° -4 +20)=2
h
OnL00-6 = [x2=1]
75 75
2. Official Ans. by NTA (2)
tane—h 75
75 3h 314
Sol. |1 2 -=3/=0
p2 o 5 6 5 K
3
= 302K+ 15)+K+18-28=0
h=25V3m — 7K +35=0=K=-5
8. Official Ans. by NTA (2) 3. Official Ans. by NTA (4)
Sol. LetPD=h,R=2 Sol. x+y+z=6 ..0)

m node06\BOBA-BB\Kota\JEE MAIN\Topicwise JEE MAIN-2021

As angle of elevation of top of pole from A, B,
C are equal So D must be circumcentre of

AABC

3x +5y+5z2=26 ...(>11)
...(iii)

5x (i) — (i) > 2x=4=>x=2

X+2y+Az=p

.. from (i) and (iii)

y+z=4 ...(iv)

2y +Az=pn-—2 .. (v)

(V) =2 % (iv)

=>A-2)z=p-10

SN I
A=2 A=2

.. For no solution A =2 and p # 10.
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4.

Sol.

Sol.

Sol.

Sol.

ALLEN *
Official Ans. by NTA (1) R; >R —Ry, R, >R, —R3
2 3 6
D=[1 2 a|=3-a 0 -1 0
3 5 9 1 1 -1 =0
7 3 8 1 sin>0 1+4sin’0
D=l 2 5=b-13 or4sin30=-2
3 50D
Ifa=3,b# 13, no solution. sin 30 = — 1
Official Ans. by NTA (2) 2
sinX COSX COSX
) -7 T 0= 7_n
cosx sinx cosx|[=0, TSXSZ 18
COSX COSX sinx

Apply:Rl—)leRz&Rz—)szR:;

SinX —CcOSX COSX —sinXx 0
0 sinx —cosx cosx —sinx|=0
COSX cosX sin x
1 -1 0
(sinx —cosx)*| 0 1 -1(=0
COSX COSX SinX

(sinx — cosx)’(sinx + 2cosx) = 0

T
LX=—
4
Official Ans. by NTA (6)
-2 -2 0
5 0 . (Rl —-R,-R,
&R, —>R,-R
sinx cos’x l+cos2x 2 E

—2(cos2 x)+ 2(2 +2c0s2x +sin’ x)
4 +4cos2x —2(0052 X —sin’ x)

f(x)=4+2cos2x
£Cos2X

max=1

f(X)max:4+2:6

Official Ans. by NTA (2)
Case-1
1+cos’®  sin’@ 4sin30
cos?®  1+sin’0  4sin30 | =0
cos’0 sin®0  1+4sin30
Ci->C+C
2 sin’0 4sin30
2 1+sin®@  4sin30 | =0
1 sin?0  1+4sin30

|

8.  Official Ans. by NTA (5)
Sol. 2 x (i) — (ii) — (iii) gives :
-(1+B)z=3-«

For infinitely many solution
p+1=0=3-a= (a,p)=3-1)
Hence,a+ B —af =5

9. Official Ans. by NTA (2)

[x+1] [x+2] [x+3]
sol. | [x] [x+3] [x+3]=192
[x] [x+2] [x+4]

Ri->Ri—-R; &R, >R, —Rj3

[ 1 0 -1 }
0 1 -1 =192
[x] [x]+2 [x]+4

2[x] + 6+ [x] =192 = [x] = 62

10. Official Ans. by NTA (1)

11 1
Sol. D=3 2 5 |=-24-\F15=—[A]-
9 4 28+[2]

if [A] + 9 # 0 then unique solution
if[A]+9=0 thenD;=D,=D;=0
so infinite solutions

Hence A can be any red number.
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15a+ 31

PR ALLEN
11.  Official Ans. by NTA (4) Now A; = 15a + 31
2 1 1 :2(—a—l)—1(a—1)+1+1 For inconsistent A=0..a=3,a=4
Sol. Here D=|1 -1 1
L1 =1-3a andfora=3and4 A;#0
a
n(S;) =2
52b3 I(b=3)+5(1+1 For infinite solution : A =0
D=l -1 3 (-b-3)-1(b-3)+5(1+1) or infinite solution :
| 73 and Aj=A,=A;=0
Not possible
for a= 1 b# U system has no solutions
30T £ n(S) =0
12.  Official Ans. by NTA (3) 15. Official Ans. by NTA (4)
i2nr
Sol. a,=¢° ,r=1,2, 3,...a, a, as, ... are in 3 2 -k
. a, a3 |a a; a? 1 a, a Sol. A=|2 -4 -2/=0
G.P. a, a, a]=[a; a afl aa‘'alll a all=0 1 2 -1
a, a, a,| [a a a) 1 a, a’
24— 2(0) - k(8) = k=
Now ajdg —azay = 3110 — allo =0 = (0) (8) 0= 3
13.  Official Ans. by NTA (2) 10 -2 -3
Sol. a+B+y=2n A =l6 -4 -2
1 cosy cosf3 Sm 2 -]
cosy 1 cosa =10(8) — 2(~10m + 6) — 3(12 + 20m)
cosf} cosa 1 = 8(4 - 5m)
=1 + 2cosa..cosP.cosy — cos’a — cos P — cos’y 3 10 -3
= sin’y — cos’oL— cos’ + (cos(c+ B) + cos(oL— B))cosy A= 6 -2
= sin’y — cos’oL — cos’B + cos”y + cos(o — B)cosy 1 5m -1
= sin’a. — cos”B + cos(o.— B) cos(a + P)
— sin’a— cos’B + cos’ol — sin’B = 0 = 3(=6 + 10m) + 10(0) — 3(10m — 6)
14.  Official Ans. by NTA (3) =0
-1 1 2 3 =2 10
Sol. A={3 -a 5 _ _
> 9 a A =12 -4 6
5 1 2 5m
=—I(a” + 10) -1(-3a—10) + 2(-6 + 2a)
=-a’-10+3a+10-12+4a =3(-20m—12) — 2(6 — 10m) + 10(8)
A=—a’+T7a—12 =40m—32=8(5m—4)
5 A =—[a°—7a+12] for inconsistent
: =-l@-3)a-4)] A
# k=3& m#—
F 0o 1 2 5
8 A=l -a 5
Z S S 16.  Official Ans. by NTA (21)
E:
% —0-1(-a—35)+2(-2+7a) Sol. We observe 5P, — P, =3P,
2 —a+35-4+14a S0, 15-K=-6
é =K=21
H
E
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Sol.

18.

Sol.

19.

Sol.

20.

Sol.

ALLEN

L 4
Official Ans. by NTA (4) 21. Official Ans by NTA (3)
2x +3y+2z=9 (D)
Sol. C,+C,—>C,
3x+2y+2z=9 ..(2)
X-y+t4z=8 +(3) 2 1+cos’x cos2x
DH-Q2)=x+ty=0=>x-y=0 5
2 cos"x  cos2x
from(3)4z=8=2z=2 ) )
I cos"x sin2x
from (1) 2x+3y=>5
=>x=y=1
*. system has unique solution
Official Ans. by NTA (2) 0 1 0
P ix+2y-3z=a 2 cos’x cos2x
P,:2x+6y—1lz=b 1 cos’x sin2x
P,:x-2y+7z=c o r
It
Clearly pemw..t %
5P1 = 2P2 + P3 ifSa=2b+c¢ _(2 sin 2X — cos Zx)
= All the planes sharing a line of intersection cos 2x — 2 sin 2x = f(x)
= infinite solutions
Official Ans. by NTA (4) fx)|  =~1+4=45
1 -2 0 ]
D=l -1 kl=a_% 22. Official Ans. by NTA (4)
0 k 4 Sol. kx+y+z=1
so, A is correct and B, C, E are incorrect.
x+ky+z=k

Ifk=2

1 20
D, =[-2 -1 2[=-48%0
6 2 4

So no solution
D is correct.
Official Ans. by NTA (2)
R, >R, -R, and R, >R, —R,
(a+l)(a+2) a+2 1
A=| (a+2)(a+3-a-1) 1 0
a®+7a+12-a°-3a-2 2 0

a’+3a+2 a+2 1
—[2(a+2) 1 0
4a+10 2 0

=4(a+2)—-4a-10
=4a+8-4a—-10=-2

x+y+zk=k2

A:

K
1 KEK>-1)-I(K-1)+1(1-K)
1

1 1
K 1|=
1 K
=K3-K-K+1+1-K

=K3-3K+2

=K-12(K+2)

ForK=1

A=A =A=A;=0

But for K =— 2, at least one out of A, A,, Az are
not zero

Hence for no sol?, K =-2
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ALLEN
23. Official Ans. by NTA (4)
l+sin’x  sin’x sin’ x
Sol. | cos’x l+4cos’x  cos’x |=0
4sin2x  4sin2x 1+4sin2x
useR1 —>R1+R2+R3
1 1 1
= (2 +4sin2x) | cos’x  1+cos’x cos’x |[=0
4sin2x  4sin2x 1+4sin2x
) 1
=sin2x=——
2
=2x= 75+E,275—E
6 6
.t T
2 127 12

24. Official Ans. by NTA (2)

o Y
Sol. B v a|=0
Y B

= (a+ B+y) (@2 + B2+ 12— XoB) = 0
= —(-a)(@—-2b-b)=0
=a(a2-3b)=0

a2

= a2=3b=>—=3
b

25. Official Ans. by NTA (1)
Sol. For non-trivial solution

4 A 2

2 -1 1|=0

p 2 3
=2u—6L+Apn=12
whenp =6, 12—-6L+6A=12

which is satisfied by all A

STRAIGHT LINE

Sol.

Sol.

Sol.

Official Ans. by NTA (9)
A(2,3)

Ji V50

B(1, 9) C(3.8)

J5
(v50)" =(v45) +(v5)"

ZB=90°

Circum-center = (l,l—lj
2°2

17

Mid point of BC = (2, 5

Line : (y—%jﬂ —%j:y2x+%

Passing though (O,%j

222: a=9
2 2

Official Ans. by NTA (3)
x* -y’ _xy
1-(-5) 2
X’ -y’ _xy
6 2
=x’ -y =-3xy

=X +3xy-y' =0
Official Ans. by NTA (3)

(5,3

=2,1)

Equation of reflected Ray

2
1==
YTy

Ty—-7=2x+4
2x-T7y+11=0

(x+2)
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Sol.

ALLEN

Let the equation of other directrix is
2x =Ty + A

Distance of directrix from Focub

8
——ac=—
e 53
a 8 3
3 V53 J53

3 3 3 53 453
. . . 2a
Distance between two directrix =—
e

3o _ 18

J53 Js3
‘x 1| _
A—11=18 or—18
A=290r—7

2x—Ty—-7=00r2x—-7y+29=0

Official Ans. by NTA (2)

Image of A(a,b) along y = x is B(b,a).

Translating it 2 units it becomes C(b + 2, a).

Now, applying rotation theorem

1 7

T T
—+—1i=((b+2)+ai —+isin—
> 1 (( ) al)(cos4 1sm4)

V2

=>b-at+2=-1
andb+2+a=7
=a=4,b=1

=2a+b=9

(@)
..(if)

Official Ans. by NTA (2)

Both the lines pass through origin.

W

(0,0)A/ 7x+2y=0/B

point D is equal of intersection of 4x + 5y =0 &
Ix+7y=9

. . 5 4
So, coordinates of point D = 5,—5

Also, point B is point of intersection of 7x + 2y

=0& 1lx+7y=9
. . 27
So, coordinates of point B = 33

diagonals of parallelogram intersect at middle

let middle point of B,D
E 247
333 3 [1 1)

2 2 272
equation of diagonal AC

(m-0)

=(y-0)="F

diagonal AC passes through (2, 2).
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6. Official Ans. by NTA (3) 8. Official Ans. by NTA (4)
Sol. ila 0 1
Sol. |—|b 2b+1 1|=1
20 b 1
a 0 1
= 2b+1 1j=%£2
0 b 1
=a(2b+1-b)-0+1(b*-0) =£2
+2-b’
=a=
b+1
2 2
= 2a+b=11 ... @) _2-b anda:_z_b
© Clieson7x—4y=1 b+1 b+1
= T7a—-4b=1 ... (it) sum of possible values of 'a' is
* by()and(ii):a=3,b=5 —2b?
= CG3,5) =y s
. Mac = 2/3 9, Official Ans. by NTA (1)
Also, mep = 7/4 Kcos?
2 4 Sol. First line is — y _Xoosca
0 |37 2 0 1 sinat coso  sin2a
= tan—=—— = tan—=—
14 2 2 .k
1+— => XCOsOL — ysino. = — cos2a.
12 2
2! k -
5 4 = p=|=cosa| = 2p = kcos2a| ...(1)
= tan0= —5=3 2
I_Z second line is xsina + ycosa = ksin2a
7. Official Ans. by NTA (3) = q = |ksin20 .. (i)
Sol. A(0,6) and B(2t,0) Hence 4p” + ¢ =k’ (From (i) & (ii))
10. Official Ans. by NTA (3)
(3,2)
I Ll
11 M 11 B
(0.6) R
- Sol.
m,g = T
M =(t,3)

Perpendicular bisector of AB is

(y—3)=§(x—t)

{2
So, C= (0,3 ——j
3

Let P be (h,k)

2
2 6

2
= 2x° +3y—-9=0 option (3)

:>k=3—4h
6

(5,6) A(o,B)

5 6 1

l3 2 1f=12

2

a B 1

40— 2B =+24+8

= 40— 2B=+24+8=20-B=16
2x—y-16=0 (D)

— 40— 2B=-24+8=2a-P=-8
2Xx—y+8=0 e
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11.
Sol.

12.
Sol.

ALLEN

perpendicular distance of (1) from (0, 0)

0—0—16‘_£

NS

0-0+8 8
NERRERNA

Official Ans. by NTA (6)

intersection point of give lines are (1, 2), (7, 5), (2,3)

A
(1,2) 2,3)

(7,5)
121
A=t 51
2

2 31

:%[1(5—3)—2(7—2)“(21—10)]
=%[2-1o+11]
ADEF = L(3)=2

2772

AABC =4 ADEF = 4(%] =6

Official Ans. by NTA (4)
1

m =—f,c =
(1) c=ay1l+m’

c=7 2 (incorrect)

2

NG
1
a_ 243 1 .
2 == — = t
2)c o0 4 (incorrect)
3
(3) c=+a’m* -b’
1 1
c= 2-———=1(incorrect)
23 2

(4) c=+/a’m”* +b’

c=‘l9%+1 =2 (correct)

perpendicular distance of (2) from (0, 0) is

13.

Sol.

14.

Sol.

15.

Sol.

Official Ans. by NTA (56)
Let point is (h, k)

So, yJ(h=5) +k% =3(h+5)* + k2
8x2 + 8y2 + 100 x + 200 = 0

x2+y2+§x+25=0

2
r =%—25
25
4r2= —_100
4

4r2=156.25-100
4r2=56.25
After round of 412 = 56
Official Ans. by NTA (4)
Let the line be y = mx + ¢
. c

x-intercept : ——

m

y-intercept : ¢

A.M of reciprocals of the intercepts :

m 1

1
—£& C=-_=2(1-m)=c
2 4 ( )

line:y=mx+2(1 —-m)=c

= (y-2)-mx-2)=0

= line always passes through (2, 2)
Ans. 4

Official Ans. by NTA (4)
#P(3.5)

x—-y+1=0

) PI(X,Y)

x—?:_y—S__2 3-5+1
1 -1 1+1

So, x=4,y=4
Hence, (x —2)2+(y—4)2=4

L 4

m node06\BOBA-BB\Kota\JEE MAIN\Topicwise JEE MAIN-2021




m node06\BOBA-BB\Kota\JEE MAIN\Topicwise JEE MAIN-2021

ALLEN

JEE (Main) Examination-2021

16.

Sol.

17.

Sol.

Official Ans. by NTA (3)

AY
L'(
Lix—-y=0

L\ 2B

A(1,1

C(3,0)’§ %

L :x-y=0
L,:x+2y=3
Li:x+y=6
onsolving L, and L, :
y=Landx=1
L ,andL;:
x=2

y=2
L,andL;:
x+y=3
2Xx+y=6
x=3

y=0

AC=+4+1=45
BC=v4+1=+/5
AB=+1+1=12

so its an isosceles triangle

Official Ans by NTA (2)
BG4
1,1 44
1,1)
[ a20
P = (Xh le)
Q = (X29 mXZ)
3 41
1 13

A=—2 0 1]==
2 2
111

A =3A, = % = 3m|x, —x,|
16
= |x, —x2|—6m

AC:x+3y=2
BC:y=4x-8

P:x+3y=2&y=mx = x,=
1+3m

8
Qiy=4x-8&y=mx=x,= ——
4-m
2 8

1+3m 4-m

x| —x,|=

—26m _ 26m
1+3m)(4-m)|  Gm+1)|m-4]
_ 26m
© Bm+1)(4-m)

13

X| — X, | =—
[ = x|
6m

26m 13

(Gm+1)4-m) 6m
= 2Zm?2=-GBm+ 1)(m-4)
= 2m?=-Cm?-11m-4)
= I5m?2—-11m-4=0
= 15m2-15m+4m-4=0
= (I15m+4)(m-1)=0
= m=1
18. Official Ans. by NTA (144)
Sol. Since orthocentre and circumcentre both lies on
y-axis
= Centroid also lies on y-axis
= 2cosa=0
cosatcosPB+cosy=0
= cos3a + cos3B + cos3y = 3cosa cosf cosy
cos3a +cos3B +cos3y

coso. cosP cosy

_ 4(cos’ o+ cos’ B+ cos’ ¥) — 3(cosa. + cosP + cosy)

cosa cosP cosy

- 12
19. Official Ans. by NTA (2)
P(-2,4)

a, DM
Sol.

Q R
42
Equation of perpendicular bisector of PR is
y=x
Solving with 2x —y + 2 = 0 will give
-2,2)
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20.

Sol.

21.

Sol.

ALLEN

L 4
Official Ans. by NTA (904) 22. Official Ans. by NTA (1)
Allen Answer (904 or 904.01 or 904.02)
y Sol. y=mx+c
x 3=m+c¢
B 0,25
_ m-32
3x+4y—100=0 1+3\/5m
=6m++/2 =m-3+2
©,0]A B\ 75 X
— 0 100 —
(4 ) (?’0) :sin:—4\/§—>m:T\/5
4x+3y—75=0
z=6xy+y2=y(6x+Y) ==6m-v2=m-3\2
3x +4y < 100 (i)

g 22
4x+3y <75 L (i) —Tm-2/2 » m=2"%
x20 7
y>0

. . ~42
- 75 -3y According to options take m = —
- 4
Z=y(6x+
y(6x+y) Soy_—4\5x+3+4\5
Z < y(6.(75_3y)+yj 5 5
4
2 p—
7 <L sy 797229 W2x+5y—(15+442)=0
2 2x4x7
_ 50625 23.  Official Ans. by NTA (1)
56
~ 904.0178
= 904.02
22
It will be attained at y = 1—45 Sol.
Official Ans. by NTA (2)
3x+4y=9
y=mx + 1

=3x+4mx+4=9
= @B+4mx=5
= x will be an integer when
3+4m=5,-5,1,-1
1 1

Sm==,-2,——,-1
277 2

so, number of integral values of mis 2

3
r=0O0M= =
=

&sin30— - L Sp- 6

2 R N
.'.r+R:i
2
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CIRCLE Now point of intersection of x — 2y = 4 and
2x —y=51s (2,—1), which lies inside the circle S.
1. Official Ans. by NTA (3)
- S2,-1)<0
Sol. p S @+ 3@+ 2yt £ <o
° 3 36
B A
41 Sar1-6-20,C
3 36
r=3 C<156| .. 2
Centre of smallest circle is A From (1) & (2)
Centre of largest circle is B 100 <C <156/ Ans.
r, = |CP - CA|= 3\/5 _3 3. Official Ans. by NTA (3)
2
y
A
r, =CP+CB=3J2+3 Sol.
r 3243 (3V2+3) a1y /
ao = —(2+12=3+2\2
N SR S A Ciaph2 can?2 o
a=3,b=2 o |2 55
2. Official Ans. by NTA (4)
P
Sol. S : 36x° +36y> —108x+120y +C=0 CLD) ALD .
O L
= x> +y’ —3x+my+£:0
3 36 1
AABD = > x2x4
Centre = (—g,—f) = (i,—_l())
26 =4
9 100 C 4.  Official Ans. by NTA (4)
radius = r= 2736 36
36 36 Sol. P
= >
0)
(0.0) Q
- tan0 = —E
g 3
% Now, Using symmetric from of line
ﬁé = r<% P,Q: <2i\/§cos9,3i\/ﬁsin9)
%
9,10 ¢ 9 23| - | 3413 -2
S 436 36 4 J13 J13
®
E

=C>100 ... 1)

-1,5& (5, 1)
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S.

Sol.

Sol.

ALLEN

Official Ans. by NTA (3)

1 11
S, :x2+y2—x—y—5:0; CI(E,EJ

1 1 1
L =,—+—+=—=1
4 4 2

S, :x? +y2—4y+%=0; C2:(0,2)

-7

S;:ixX’+y —4x2y+5-1r"=0
Cs:(2,1)

I, =4+1-5+12 =1

o
7

r23+\/§
2
3
c:2c3=\63r—E
r——=24+/5
r-—<-—J5

Official Ans. by NTA (2)

(0,6)

r 6
W

r=1/6 +(3\/§)2
=+/36+45=9

Sol.

Sol.

9.

2 _ 2
Sol. rz\/%+(1 p)

10.

Sol.

Official Ans. by NTA (16)

Let P(x, y)

Xy +X+(y— 1 +&— 1P +y +x— 1Y+ y—1)
=S4 +Y) -4y —4x=14

=>d=16

Official Ans. by NTA (1)

x=2 + (-1 +AMx—-2y)=0
C:xX+y+x(h—4)+y(=2-20)+5=0
CI:X2+y2+2y75=0

S; — S, = 0 (Equation of PQ)

L 4

(A 4)x — (21 + 4) y + 10 = 0 Passes through

(0.-1)
=>A=-7
C:xX’+y —1Ix+12y+5=0

\245

4
Diometer = 7\/3
Official Ans. by NTA (61)
sl J2p* -2p-19
4 2
Since, re(O,S]
So, 0 <2p*—2p—19<100
{1_@3—9 14@} [wg—g 1+@}SO,
=pe 5 o >

2 2 2 2

number of integral values of p” is 61
Official Ans. by NTA (2)

(1.43)
(1)

O 1.0/ (2,0

(1’_1)/ (19_'\/5)
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(x-2)Y+y <4 T-a
Cryi<a dlznzu 1= 0 e02]U12,0) ...Q2)
No. of points common in C; & C, s 5. PRSI |31 - oc| 52 Sae(wm2]UBL®) ...(3)
(09 0)3(150)3(23 0)5(19 1)9 (1a _1) 5
Similarly in C, & Csis 5. MHN@)NnB)=ael2,21]
No. of relations = 27 = 2%, Sum of integers = 165
11.  Official Ans. by NTA (40) 13.  Official Ans. by NTA (18)
Sol. Slope of line joining centres of circles = % =tan 0 AG,1)
Sol. /%
(_15_2) o B(l 2) ’
r=2
tan O = 3
3 . 4 2
= cosbB==,sin0=— .
5 Area AAPQ AR 3sinO 9
Now using parametric form Area ABPQ RB  2cos0 4
xzl_y=2_4; Area AAPQ
cos 0 sin 0 8 AI'—ABP(Q =
ea
® (x,y)=(1+5c0s6,2+5sin0)
14. Official Ans. by NTA (BONUS)
(cB) =(4,6) Sol.
® (xy)=(y,8)=(1-5c0s0,2—5sin0) (5.7)
PN
=(-2,22
(v.s)=(-2-2) =N
= |(a+P) (v +8)|=[10x - 4= S =
12.  Official Ans. by NTA (165) C1ia0 (4373.0)
Sol. =2 Equation of normal
4x—-3y+1=0
d equation of tangents
9V (v )= and eq g
r=1 (eo9)Hy-1)=4 3x+4y-43=0

m node06\BOBA-BB\Kota\JEE MAIN\Topicwise JEE MAIN-2021

3x+4y=a
(-1 (y-1)=1

Both centres should lie on either side of the line

as well as line can be tangent to circle.
B+4-0).27+4-a)<0
7-a).Cl-a)<0=ae(7,3])
d, = distance of (1, 1) from line

d, = distance of (9, 1) from line

(1)

43 1
Area of triangle = 7
ea of triangle = 2(3 j @)
:l 172+3 <7
20 12

24A = 1225
* as positive x-axis is given in the question so
question should be bonus.

L 4
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15.

Sol.

16.

Sol.

17.

Sol.

ALLEN

Official Ans. by NTA (3)

b

N\

\

xX2+y2+2x—-6y+6=0
center (1, 3)
radius =2

distance between (1, 3) and (2, 1) is Js
2
v (V5) +@r =

=r=3
Official Ans. by NTA (2)

cosO+3
2

h:

_sin 0+2 »
2 (32)

Official Ans. by NTA (1)
Pbeapointon (x — 1)+ (y—1)>=1

so P(1 + cos0, 1 + sinB)

A(1,4) B(1,-5)

(PA)? + (PB)?

= (cos0)? + (sind — 3)? + (cosO)? + (sind + 6)?
=47 + 6sind

is maximum if sinf = 1

=sinf=1, cos6 =0

P(1, 1) A(1, 4) B(1, -5)

P, A, B are collinear points.

18.

Sol.

19.

Sol.

20.

Sol.

Perpendicular distance from (0, 0) =

Official Ans. by NTA (9)
All normals of circle passes through centre
Radius = CA=CB

CA2 = CB? N
(a—-3y+(b+3)
—(a—47+ (b-242) B(4-29)
a+(3-242)b=3
a-22b+3b=3 ()
given that a-2J2b=3 ..(2)

from(1) & (2) =>a=3,b=0
a>+b>+ab=9

Official Ans. by NTA (2)
PA=AQ=A\A

OA-AB

=AP.AQ
=1.12=A.A

=Ar=243

AreaAPQB=% x 2\ X AB

A:%.4\/§x12

=243
Official Ans by NTA (3)
x2+y2+ax+2ay+c=0

24/g —c —2,/——0 =22

= T_C_ (D)
2\/f2—c:2\/a2—c:2\/§
= az-c=5 (2)
(1) & (2)

3a?

p — =3 = a=-2 (a<0)

T ec=-1
Circle = x2+y2-2x—-4y-1=0
= x-12+(y-22=6

1
Givenx +2y=0 = m=—§

mtangent =2
Equation of tangent
= (y-2)=2(x-1) = ~J61+4

=2x—y++/30 =0

f

L 4
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PR ALLEN
21. Official Ans. by NTA (1)
4 y-axis
D(0,1
Sol. (0,1) C(1,1)
D
(rr
O
(0,0)A x—gxis
E B(1,0)
v

Here AO+OD=1or (+2 + )r=1
= r=42-1

equation of circle (x — r)2 +(y— r)2 =1
Equation of CE

y—-l=mx-1)

mx-y+1-M=0

It is tangent to circle

m? +1

mr—r+1—m‘
—

2

(m-Dr+1-m
m” +1

‘:r

(m-1)°(r-1"

— 5., =T
m-+1

Put r=+/2 -1

On solving m=2 — \/5,24— \/5
Taking greater slope of CE as

2+\/§

y-1=@+3) -1
Put y=0

d=e+V3)x-1

m X 2_\/5 =x-1
2443 (2-3
x—1=+/3 -1

EB=1-x=1-(/3 1)
EB=2-+/3
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22. Official Ans. by NTA (2)

Sol.

12
tan6=—
5
PA:cotg
2

.. area of APAB = %(PA)2 sin@ = %cot2 gsin 0

_ 1(1+cosej .
=_ sin O
2\1-cos0
1+i
_ s (Ejzlﬁxi_ﬁ
2 l—i 13 218 13 26
13

area of ACAB = lsine = 1(2] - i
2 2113 13

. areaof APAB _ 9 ion (2)
arca of ACAB 4

23. Official Ans. by NTA (3)
Sol. Tangent to circle 3x + 4y = 25

(0’27'5) ™ 125

OP + 0Q + OR =25

25 25 25 25
e e
Incentre =[ 4 3 , 4 3 J

25 25
(22
12°12

2
ort =2(§j = 2x@=@
12 144 72
Option (3)
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24. Official Ans. by NTA (1) 28. Official Ans. by NTA (2)
AC.S) 2x—y+1=0 Sol. M:x*+y*=1 (0,0)
Sol. N:x2+y*-2x=0 (1,0)

0:x2+y -2x-2y+1=0 (L1)
P:x*+y*-2y=0 (0,1)

MO0 1 N(10)
H L]
1 1
- 1 ]
h—(h 4) P(Oal) 1 (131())
2 2)=-1
2_h 29. Official Ans. by NTA (3)
r,=3
Sol. S, :x2+y =9
h=S8 TN A0
=1
center (8, 2) S (x_2Prvre 1
2t ( Pty \B(Z 0)

Radius =+/(8 = 2)* +(2-5) =3/5) ’

W CC, =10,

25. Official Ans. by NTA (2)

Sol. 1,=3,¢,(,5) 0
r2:35 C2(89 5) e

C1C2:3,r1:3,1‘2:3 3

.. given circle are touching internally
Let a veriable circle with centre P and radius r

26.  Official Ans. by NTA (1) =PA=r-randPB=r,+r
Sol. Given C(5, 5),r; =3 and C, (12, 5),1, =3 =PA+PB=r+n,

Now, C,C, >, +1, =PA+PB=4 (> AB)
Thus, (P\Py) =7 — 6= 1 = Locus of P is an ellipse with foci at A(0, 0)
and B(2, 0) and length of major axis is 2a = 4,

1)
Il
N | —

i 2=22(] —e2) =
27.  Official Ans. by NTA (3) = centre is at (1, 0) and b2 =a2(1 —e2) =3

Sol. x2+y—10x—10y+41=0 if x-ellipse

AG.S) R =3 R
A0,0) (1,0) B2.0)/ X 3

X247y —22x — 10y +137=0 g
k:

B(ll,S), R2:3 (X—1)2 y2 ’;gL
=E: +—==1 z

AB=6=R +R, 4 3 8
Touch each other externally which is satisfied by (2 +§j §
— 2 §

= circles have only one meeting point. %‘,
%

4 E
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PARABOLA

1.

Sol.

Sol.

Official Ans. by NTA (1)

Q02
=)x

1

Tangent at P : y(2) =2 (1/2) (x + 2)
=>2y=x+2

5o Q=(2,0)
NormalatP :y—2=— ﬂ(x—2)

2.h
>y-2=-2(x-2)
=>y=6-2x

. Solving with y*=2x = R(%— SJ

AERE
“Ar(APQR)= =2 1

3- 1

SN INe}

_ 2 sq.units
) o

Official Ans. by NTA (34)

y: = —64x

focus : (-16, 0)

y=mx + ¢ is focal chord

=c=16m ..... €))

y=mx + ¢ is tangent to (x + 10’ + y* =4

= y=m(x+10)£2v1+m?
= ¢=10m+2v1+m’

= 16m =10m+2+1+m?

= 6m=21+m’ (m>0)
=9m’=1+n’
1 8
>m=— & c=—o
242 2
17
4\/§(m+c):4\/§[—j:
NI

Sol.

Sol.

Official Ans. by NTA (2)

ph=X,h K
2 4 4
K:Z+£+£
2 4 4
3h K 3K h
:>X_———,y: -
2 2 2 2
Y =4x*+1

2
[3k—h):4(3h—kj o
2 2

Official Ans. by NTA (9)

P

3
Q (3’5)
P E[ztz,:’ttj
2

Normal at point P

tx+y=3t+ 3¢
2
3
Passes through (3Ej
NG VNE S PR
2 2

o3a)om

=t =1=t=1

2(a+B):2(%+3j:9
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5.
Sol.

Sol.

Sol.

ALLEN

Official Ans. by NTA (2) 8. Official Ans. by NTA (1) .
R Sol. A
1
| P
0(0,0) (2,0]I Fa0) Xx=-2
: directrix B
S N
Clearly RS is latus-rectum
+VF=2=a (2,-4)
.. RS=4a=28
Now OF =2a=4 y' = 8x

= Area of triangle ORS = 16
Official Ans. by NTA (4)
Equation of tangent to y* = 30 x

:mx+_
Y 4m

Pass thru (—30, 0) : a=-30m +j—0 =m’=1/4
m

x—2y+30=0
15
P=—2
5
(g =2R*—P? =2 ﬁ_%
1 15
= (=30, —=—F=35
AB 20 \/g \/>
Official Ans. by NTA (3)
T:S]
xh—yk=h>-K
xh (hz—kz)
Tk Tk
. ) a
this touches y° = 8x then ¢ =—
m
(K-h?) 2k
k )7h
2 X 1)
y(x-2)=x

Equation of tangent at (2,—4) (T =0)
—4y =4(x +2)
xty+2=0 ...(1)
equation of normal
X—-y+i=0
12,4
A=-6
thus x —y =6 ...(2) equation of normal
POl of (1) & x=—2is A(-2,0)
POl of 2) & x=-21is A(-2,8)
Given AQBP is a sq.
A(-2,0)

P(2,-4)
(a,b) Q

B(-2,-8)

=>m,,m,,=-1

Q

:>( b j(ij:—l:a+2:b...(l)
a+2/\—+4

Also PQ must be parallel to x-axis thus
=b=-4
Sa=-6

Thus2a+b=-16

m node06\BOBA-BB\Kota\JEE MAIN\Topicwise JEE MAIN-2021
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9. Official Ans. by NTA (2) F 1
orx=-——
Sol. Locus is directrix of parabola
Xx-3+4=0 = x+1=0. 3 7 ( 17]
y—=1=2>y=—=P|-——,—
10. Official Ans. by NTA (3) 4 4 24

m node06\BOBA-BB\Kota\JEE MAIN\Topicwise JEE MAIN-2021

Sol.
Vv F
°
(R,0) (S,0)
V — Vertex
F — focus
VF=S-R

So latus rectum = 4(S —R)
11. Official Ans. by NTA (2)

i 2
Sol. tangent of y* = 8x is y = mx + —
m

2
PQ2,—4) = -4=2m+ —
m

=>m+ l =2=>m=-1

m
o tangentisy =-—x —2
—xty+2=0 ()
(1) is also tangent to x* + y* = a

2
So$=\/;:> \/5:\/5

=a=2
12. Official Ans. by NTA (2)

Sol.

13.

Sol.

Equation of Normal is
_Z_l(x+lj
Y 4 2 2
X
=—42
Y72

Now put y in equation (1)

2
i+2—§:(x—lj
2 4 2

=>x=2& ,l
2

= Q(2,3)

, 125
Now (PQ) = F
Option (2)
Official Ans. by NTA (4)
Ans. (4)

P:y=x>+4

k=h>+4
L :y=4x-1

y—4x+1=0
dzABzu—4h+q=hf—4—4h+q

5o

a4
dh 5
h=2
d’(d) 2
a5
. k=4+4=38
. Point (2, 8)

>0
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14.
Sol.

15.
Sol.

16.

Sol.

ALLEN

L 4
Official Ans. by NTA (3) 1
YA P(af2at) 1- 57 Iy
.. Shortest distance = =
M(h) ‘J P+ 242
0 S(a,0)
\ option (2)
. at® +a . 2at+0 17. Official Ans. by NTA (9)
2 2 Sol. Let coordinate of point A(t%, 2t) (- a=1)
= t'= and t =—
a a equation of tangent at point A
k> 2h-a
= 5= 42
a a yt=x+t A@d
= Locus of (h, k) is y2 = a(2x — a) Bled
X—ty+t2=0

= y'= 2a(x—%]
a

. .. a
Its directrix is x ——=—— = x=0
2 2

Official Ans. by NTA (3)
Slope of tangent = my = m

So,m(-2)=-1= m=%

. a
Equation : y=mx + —

X
= y=—+3
Y75

=2y=x+6
Point (5, 4) will not lie on it
Official Ans. by NTA (2)

~§ x—y=1
S
&

Shortest distance between curves is always
along common normal.

dy =slope of line =1

dx|,

=x,=1 : —l
0 - Yo 5

= P(l,lj
2

0,0
centre of circle (3, 0) ( >N72

Now PD = radius

2
‘3 0+t _,

VI+t?

B +e)?=9(1+¢)

9+1tt+6t2 =949t
t=0,-/3,43
So point A(3,24/3)

=a=3,b=23
(Since it lies in first quadrant)

For point B which is foot of perpendicular from

centre (3, 0) to the tangent X—\/gy +3=0

c-3 _d-0 —(3-0+3)
1 - 4 :
= c:é d:ﬁ Z
2 2 5

2

= 2(§+3j=9 :
2 s

3

|

E
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18. Official Ans by NTA (1) b a’
Sol. Giveny2 =4x e b
Mirror imageony =x = C:x2=4y 2
—Se=—=1-¢
x4 o WX 2’
dx dx 2 =ec+e—1=0
dy _2_ 4 s
dx[pyy 2 = 5
Equation of tangent at (2, 1) 2. Official Ans. by NTA (3)
= y-1=1x-2) 301 >
= X*yzl Sol. F+b—2_131’1d1—a—2=§
19. Official Ans. by NTA (4) =3 b2=3
Sol. For standard parabola 5 )
For more than 3 normals (on axis) >y 4 @)
L . 3 2
X > 7 (where L is length of L.R.) Its focus is (1,0)
For y2 = 2x Now, eqn of cir:le is
LR.=2 (x-1)+y’=— .. (ii)
for (a, 0) 3
LR. Solving (i) and (ii) we get
a> T =a>1 2
y=t—,x=1
3
ELLIPSE 2
PO?= i - E
1. Official Ans. by NTA (1) =P=15) 73
0,9 3. Official Ans. by NTA (1)
0,b) T —_|
/7 2 Sol.  2coséx sinfy =1 P(oa C
4 / €080, Sinpra |
Sol.

m node06\BOBA-BB\Kota\JEE MAIN\Topicwise JEE MAIN-2021

- \\(/ "

(0, -b)
(077C)
b2
2
€ :l—a—z
2
) a
e " =1——
CZ
B>  a?
=>—=—
a’? ¢’
, a a’
=C _?:}C:F
Also b =ce
b
=>c=—
e

(2,0 \ (2,0)

2 2

.Yy

—+—=1
4 1
Equation of tangent is (cosf)x + 2sinfy = 2
B(—Z, 1+.c0s9j ’ C[Z, 1—.cosej
sin O sin O

B [—2, cot Qj
2

C [2, tan Qj
2
Equation of circle is

(x+2)(x—2)+(y—cotgj(y—tangj:0
0 0
X’ —4+y —|tan—+cot— |y +1=0
y an2 co 3 y

so, (\/5 , 0) satisfying option (1)
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4.

Sol.

Sol.

ALLEN

Official Ans. by NTA (3)
Given C(3,-4), S(4,-4)

and A(5,4)

Hence,a=2 & ae=1

2 2
So, E:(X_S) +(y+4) =
4 3

Intersecting with given tangent.

1

x*—6x+9 m’x’
+
4 3
Now, D =0 (as it is tangent)
So, 5m’ = 3.
Official Ans. by NTA (1)

%\

=1

Equation of tangent : y =2x + 6
atP
- P(=8/3,2/3)

1
T
S & S'=(-2,0) & (2, 0)

AreaofASPS'=l X 4 x %
2 3

a=2
3

(5 AA=(5_ 1A _
LG A=(- D) =6

Sol.

Sol.

Sol.

Official Ans. by NTA (2)

Tangent

xcos@+ ysinO
b 2a

—
N

So, arca (AOAB) = L x— 222
2 cosO sin0

_ 28 o

sin20

=k=2

Official Ans. by NTA (2)
12xcosB + Sysinf = 60

xcos0 N ysin®
5 12

1

2 2

is tangent to — + DA
25

144
144x* + 25y* = 3600
Official Ans. by NTA (3)

2 2

General point on XT + y? — 1 is A(2cos6, 3sinf)

given B(-3, -5)

midpoint C(zcosze—S, 351n29—5)

_2c0s0-3 = 3sinB-5
2 2

(2h+3)2 [2k+5)2
= + =1
2 3

= 36x" + 16y” + 108x + 80y + 145 =0

h

m node06\BOBA-BB\Kota\JEE MAIN\Topicwise JEE MAIN-2021
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9. Official Ans. by NTA (2) 11.  Official Ans. by NTA (3)
o . x>y 2 2
Sol. The point of intersection of the curves — +-—=1 . X _
9 1 Sol. Given curves are — + 7 =1
343
2 : . —_— 2 2 31
and x* + y* = 3 in the first quadrant is 2’ 9 X +y :T
let slope of common tangent be m
) X2 y?
Now slope of tangent to the ellipse ?JFT =1 50 tangents are y = mx + /9m2 4
3 V3.
at (—,ij is y=mxi@«/l+m2
22 2
ml=*L hence 9m2+4=2(1+m2)
33
=36m’+16=31+3Im’ =>m’ =3
And slope of tangent to the circle at [i,ﬁj is m m m
22 12.  Official Ans by NTA (1)
my=— V3 Sol. y2 =3x2
So, if angle between both curves is 0 then and x2+y2=4b
1 Solve both we get
|m—m | ‘ _ﬁ_h/g ‘ so x2=b
tan@=——2== |
|l+m1mz| 1+[_\/,(_\/§)j‘ X_2+£_
33 16 b
_ 2 b3
3 16 b
Option (2) b2—-16b+48=0
10.  Official Ans. by NTA (4) (b-12)(b—-4)=0
b=12,b>4
13.  Official Ans. by NTA (2)
Sol.
Sol. Tangent to parabola
2y =2(x +6)-20
Homogenising >y=x-4
X2 +2y? _2(X " y)2 -0 Condition of tangency for ellipse.
, , 16=2(12+b
=X —-4xy=0=x"+4xy=0 e b—14 Option (2)
Lines are x =0 and y = X 14. Official Ans. by NTA (3)
4 Sol. Equation of tangent be

m node06\BOBA-BB\Kota\JEE MAIN\Topicwise JEE MAIN-2021

.. Angle between lines = §+ tan ™' %

option (4)

Xcose+y.s1n9:1, GG(O,EJ
343 1 2

intercept on x-axis
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OA = 3/3sech
intercept on y-axis
OB = cosecH

Now, sum of intercept

= 3+/3 sech + cosech = f(0) let

f(©) = 3+/3 secOtand — cosecOcotd

sin®  cosO
=332
cos’® sin’0

33

sSin
@

oV of
i

—ath= g , £(8) is minimum

=({O—SZ%.3x/§[tan36—L}=0:>6=§

HYPERBOLA

1. Official Ans. by NTA (4)
Sol. Tangent to hyperbola of

Slope m = -2 (given)
y=-2x++/3(3)

(y = mx £ Ve =)
S>y+2x=+£3=2x+y=3 (k>0)

For parabola y* = ax

o
y=mx + —

4m
>y=-2x+—
= %3
-8
= o=-24

Sol.

Sol.

Official Ans. by NTA (1)
Given hyperbola is
16(x + 1) = 9(y —2)* = 164 + 16 — 36 = 144

) ()
9 16

1

. 16 5
Eccentricity, e=,[1+—=—
9 3

= foci are (4, 2) and (-6, 2)

A(0,p)

G
“(h.k)

(-6,2) 4,2)

Let the centroid be (h, k)
& A(a, B) be point on hyperbola

So h:a_6+4,k:B+2+2
3 3

= oa=3h+2 B=3k—4

(o, B) lies on hyperbola so

16(3h+ 2 + 1)* — 93k — 4 — 2)* = 144
= 144(h + 1)’ — 81(k — 2)* = 144

= 16(h* + 2h + 1) — 9(K* — 4k + 4) = 16
= 16x> - 9y + 32x + 36y — 36 =0
Official Ans. by NTA (3)

P(—2\/g,\/§) lies on hyperbola

Put in (i) = b%_bi:1 —~b=f3

NN

L 4
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Tangent at P :

xX_Y _
NG 1 =Q(0,3)

Slope of T = L

2

Normal at P :
y—/3=12(x+26)
— R=(0,5V3)

QR = 63
4.  Official Ans. by NTA (36)
ALLEN Ans. (Bonus)
Sol. Since, point A (sec 0, 2 tan 0)
lies on the hyperbola
2xP -y =2
Therefore, 2 sec>® — 4 tan* 0 =2
=2+2tan’ 0 —4tan’ O =2
= tan® =0= 6=0

Similarly, for point B, we will get ¢ = 0.
but according to question 6 + ¢ = g

which is not possible.
Hence it must be a 'BONUS'.

5.  Official Ans. by NTA (2)

Sol. For orthogonal curvesa—c=b —d
=a-b=c-d

6. Official Ans. by NTA (3)

Sol. f(e() = 2e00— 12| 2L |
-7 s 2x-1)

X 1
x—1 x—1
Range of f(g(x) =R — {1}

Range of f(g(x)) is not onto
& f(g(x)) is one-one

So f(g(x)) is one-one but not onto.

7. Official Ans. by NTA (2)

Sol. K3 oy
\/§x+y 43
= 3x2-y2=48
Xy _
16 48

Now, 48 =16(e2 - 1)

= e:\/z =2

8. Official Ans. by NTA (2)

Sol. >L_~A<

3
For ellipse €, = |1 ——- :g

for hyperbola e, =§

Let hyperbola be
2 2

XY 4

a’ b

9
- it passes through (3,0) => — =1
a,

= b2=ale - 1)

:9(§—1J:16
9

.. Hyperbola is

2 2

x Y

9 16

... option 2.
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Official Ans. by NTA 4) 11.  Official Ans. by NTA (3)
+ 25
LT y P(4.V6)
Sol.
R
(@)
Sol. X
W AQ F(\6, 0)
Equation of chord
y—k=—%(x—h) x =6
ky —k2=-hx +h2 2 2
Xy
hx + ky = h2 + k2 7_721
hx h>+k’
y=-——7+
k k b’ |3
5 5 e=,/1 +—2 =,|—
tangent to Y a 2
9 16
2 =a2m? — b2 .. Focus F(ae, 0) = F(\/g,())
2 2?2 2
(h K J = 9[_Ej -16 equation of tangent at P to the hyperbola is
k k
(X2 + y2)2 = 9x2 — 16y2 2X — y\/g =2
10. Official Ans. by NTA (80) tangent meet x-axis at Q(1, 0)
Sol. xy=1,-1
1. 2
A(t"?)’t‘>0 & latus rectum x = \/g at R(\/g,—(\/g—l)j
J6
.. Area of Agrg = (6 ~1).—=(6 -1
B(t-1)5 >0 rea of Sorr — ( - )_6( -1)
7
11 %
L4t b 6
2 2 PERMUTATION & COMBINATION
j— tlz — t22 = 4t1t2
tlz [_ 1 ] et i 1. Official Ans. by NTA (777)
! 2 Sol. 15 : Players
> th)r2=1=>4t,=1
: Bowl
22 =4 6 : Bowlers
Sttt = /42+4=2\/§ 7 : Batsman 5
1 2 : Wicket keepers %
=St2=2+5 = =5-2 &
g Total number of ways for : H
8
2 £
AB2 = (1, — t,)2 + (l N LJ at least 4 bowlers, 5 batsman & 1 wicket keeper %
1 2 — 6C4(7C6 x 2C1 + 7C5 % 2C2) + 6C5 % 7C5 % 2C1 E
—2[‘[ +—j 45 = Area =80 _[777
t E
3
4 E
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2.

Official Ans. by NTA (96)

Sol. 2468 | | | |

S

ol.

4 4 3 21
=4x4x3%x2=96
Official Ans. by NTA (238)
Class 10" 1"
Total student 5 6
2 3

= SCZ X 6C3 X 8C5

Number of selection 2 2

S

n wm
S
b

ol.

= 7C, x °Cy x *Cq
3 2

= C3 x °Cy x *Cs
= Total number of ways = 23800
According to question

100 K =23800
= K=238
Official Ans. by NTA (3)

n! n!
nPr = nPr+1 f——

(n —.r)! T (-r-1)
—m-1=1 (D)
11Cr:nCr—l

n! n!
- =
rl(n—-r)! (r-Di(n-r+1)!

I 1
r(n—r)! _(n—r+1)(n—r)!

=>n-rt+l=r

=n+1=2r ...(2)
H=2r-1-r=1=r=2
Official Ans. by NTA (924)

N = 210 x 510 x 1111 % 13]3

Now, power of 2 must be zero,
power of 5 can be anything,
power of 13 can be anything.
But, power of 11 should be even.
So, required number of divisors is
I x11x14%x6=924

12lh

Sol.

Sol.

Sol.

Sol.

Official Ans. by NTA (52)
(1) When '0' is at unit place

suR

5 4

Number of numbers = 20

(i1)) When 4 or 6 are at unit place

[oxX]_Tag]
454,

Number of numbers = 32

So number of numbers = 52
Official Ans. by NTA (7744)
209, 220, 231, ..., 495

Sum = %(209+495) =9504

2 31

Number containing 1 at unit place 3 4 1
4 51

i th 319

Number containing 1 at 10™ place ; i g

Required = 9501 — (231 + 341 +451 +319 +418)
7744
Official Ans. by NTA (100)

[5lafblblafs]

It is always divisible by 5 and 11.
So, required number = 10 x 10 =100
Official Ans. by NTA (80)

3n type —>3,6,9=P

3n—-1 type—>2,5=Q

3n-2 type— 1,4=R

number of subset of S containing one element
which are not divisible by 3 =°C, +°C, =4
number of subset of S containing two numbers

whose some is not divisible by 3
=’C x’C +’C x’C +’C, +°C, =14
number of subsets containing 3 elements whose

sum is not divisible by 3

L 4




10.

Sol.

11.

Sol.

>C; — 12 = 443 Option (3)

Total number of ways = 1625

JEE (Main) Examination-2021 ALLEN *
=3¢, x'C, +(2C2 x2C, )2+ ’C, (2C2 + 2C2) -2 12. Official Ans. by NTA (77)
. Sol. FARMER (6)
number of subsets containing 4 elements whose
A, E,F,M,R,R
sum is not divisible by 3 X
=7C, x*C,+7C,(°C, +°C, ) +(°CC ¢, )2 E
—4+6+12=22. F |A |E
number of subsets of S containing 5 elements F A M
whose sum is not divisible by 3. F A R E
F A R M E R
=°C,(2C, +7C,)+(° GG, x7C )x2 =2+ 12=14
5
- L—Iﬁ=60—24=36
number of subsets of S containing 6 elements 12
whose sum is not divisible by 3 = 4
Y E —-[2=3-2=1
= Total subsets of Set A whose sum of digits is 2
=1
not divisible by 3 =4+ 14+ 22+ 22 + 14+ 4 =80.
=2
Official Ans. by NTA (576)
=1
2 Vowels
VOWELS < 77
4 Consonants 13.  Official Ans. by NTA (31650)
All Consonants should not be together Sol. If group C has one student then number of
= Total — All consonants together, groups
10C,[2° —2]=5100
=6!-3141=576
If group C has two students then number of
Official Ans. by NTA (3)
groups
Total Number of Triangles = 15C3 10C2[28 —2]=11430
i+j+k=15 (Given) If group C has three students then number of
5 Cases 4 Cases 3 Cases | (Cases groups
ik ililkililki]j|k = 10C, x [27-2] = 15120
11212 231034 |84][5]6
113111 21419 3|57 So total groups = 31650 .
L1410 2958 14.  Official Ans. by NTA (1) Z
1519 26| 7 E
116 8 Sol. Indians | Foreigners | Number of ways H
Number of Possible triangles using the verti 2 : €y C, 21050 g
t t Tt
umber of Possible triangles using the vertices 3 5 "C.x"C, =560 -
Pi, P;, Py such that i + j + k # 15 is equal to 4 8 (’C4><8C8 =15 2
3
E
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15. Official Ans. by NTA (4) 21. Official Ans by NTA (4)
Sol. xyz=23x 3l NI SPti . B
Let x =2% x 3" 4 )
b ! ‘

— D% 2 [
y=2%x3 Sol. 9Pts$ 4 OPts
7=2%x3" $ '

| r
Now o, + o, + a5 = 3. D ~ Pts C
No. of non-negative intergal sol = 5C, = 10 o = Number of triangles
&P+ P+p=1 0=567+579+569+679
No. of non-negative intergal soln =3C, =3 =210+ 315+270 + 378
Total ways =10 x 3 = 30. =1173
16.  Official Ans. by NTA (32) B = Number of Quadrilateral
Sol. We need three digits numbers.

) B=5679=1890
Since ]l +2+3+4+5=15
So, number of possible triplets for multiple of P-a=1890-1173=717
15is 1 x2 %2 22. Official Ans. by NTA (3)
so Ans. = 4x|3+4x3-1x2x[2 =32

17. Official Ans. by NTA (2) Sol.
Sol. x=5C, x3!=60
y=15C, % 31 = 15 x 14 x 13 =30 x 91 Total Number of triangles formed
=14C, —3C; —5C; —6C;,
o2y =91x
18.  Official Ans. by NTA (45) =333 Option (3)
Sol. for 37+ 7" to be divisible by 10 23.  Official Ans. by NTA (3)
n can be any odd number Sol. Total matches between boys of both team
.. Number of odd two digit numbers = 45 =7C, x4C, =28
19. Official Ans. by NTA (3) Total matches between girls of both
Sol. (I) Firstpossiblityis 1,1,1,1,1,2,3 team = nC, 6C, = 6n
7!
required number = 5 7% 6=42 Now, 28 +6n = 52
o =n=4
(IT) Second possiblity is 1, 1, 1, 1, 2, 2, 2
24. Official Ans. by NTA (1)
i dnumberzl—7><6><5—35 o
require 413 6 Sol. Digitsare 1,2,2,3

m node06\BOBA-BB\Kota\JEE MAIN\Topicwise JEE MAIN-2021

»n
[
=

Total =42 +35="77
Official Ans. by NTA (4)

y+z=5
14_1:2 y>Z
y z 6
=>y=3,z=2

=n=2%3352=(22.2..)3.3.3)(5.5
Number of odd divisors =4 x 3 =12

|
total distinct numbers % =12.

total numbers when 1 at unit place is 3.

2 at unit place is 6

3 at unit place is 3.

So,sum =3 +12+9)(103+102+ 10+ 1)
=(1111) x 24

=26664
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Sol.

26.

Sol.

ALLEN

Official Ans. by NTA (300)
3 =10x10=100
3 =10x10=100

100
300

Official Ans. by NTA (1000)

3=10x10=

Let N be the four digit number

gcd(N,18) =3

Hence N is an odd integer which is divisible by
3 but not by 9.

4 digit odd multiples of 3

1005, 1011,......., 9999 — 1500

4 digit odd multiples of 9

1017, 1035,......., 9999 — 500

Hence number of such N = 1000

BINOMIAL THEOREM

Sol.

Sol.

Official Ans. by NTA (2)

(1-x)". &+ x+ 1), (1 <)

(=) +x+ 1))100 (1-x)

100

=(P-x*) (1-x)

100

=(1-x*) (1-x)

=(1-x)" - x(1-x)"
—_— [ ——

236 We find cofficient of x**

No term of x
Required coefficient (—1) x (— '®Cqs)
=100 =190

Official Ans. by NTA (21)
120
(4% + 5%j

r+l =
for rational termsr=6A 0<r<120

so total no of forms are 21.

Sol.

Sol.

Sol.

Official Ans. by NTA (4)
(I-y" 1 +y)"
Coefficient of y (a;) = 1."C; + "C; (-1)
=n-m=10 ... )]
Coefficient of y* (a,)
=1."C,-"C;."C;. +1."C, =10

_ n(n-1) 4 m(m —1)

=10
2
m’ + n’ — 2mn — (n + m) = 20
(n—m)’ — (n+ m) =20
n+m=80 O (%))
By equation (1) & (2)
m=35,n=45
Official Ans. by NTA (9)
1 _20 Ak
alo+1)....(a+20) Za+k
o - 1 1
Y14 (-13).. (=D (). (6) 1416
N 1 _ 1
B (-15)(-14). (D). (5) 1585
o 1 _ -l
B (=13) (D). (7) 1317
ELCTID SN W Pl A 1
A, 1416 14 2
As__ 1 e 1
A, 15!1x 5! 5x14 5
2
100[ﬂ+ﬂ] =100(—l+1)2=
A Ag 2.5
Official Ans. by NTA (8)
1 10
(2xr+?j
General term = '°C,, (2x? )0
=2""R 10, =180 .. (1)
& (10-R)r-2R=0
2R
10-R
_2(R-10), 20
10—R 10—R
=2+ 20 Q)
10—R

R =8 or 5 reject equation (1) not satisfied
AtR=38

2R, =180 =

L 4
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6. Official Ans. by NTA (96 ) 9. Official Ans. by NTA (210)
Sol. 11">10"+9" 0
3 1) X1/2 +1
= 11"-9"> 10" Sol. x7+1)-
( X1/2
= (10+1)"= (10— 1)"> 10"
={"C, 10" 710" +7C10" 4 > 10" _( v 1 jw
- )

=2n-10"" +2{"C,10" +"C,10" +---- } > 10" x

(1) Now General Term
Forn=15 10-r 1Y

Toy = 10Cr(xl/3) (_Wj
10°+2{°C,10* +°C,} >10° (True) X
Forn=6,7,8,.... 100 For independent term
2n10™"' > 10" _
! 071 I §or=4
=2010"" +2 {"C,10" +°C,10™ 4o} > 10" 32
__ 10 —

= 11"-9"> 10" Forn=5,6,7, ..... 100 =Ts="Ci=210
For n = 4, Inequality (1) is not satisfied 10.  Official Ans. by NTA (4)
= Inequality does not hold good for Sol. T ="C (21 i )r ' (31 P )124
N=1,23,4

So, required number of elements Triy will be rational number

=96 whenr=20,3,6,9, 12
7. Official Ans. by NTA (3) &r=0,4,8, 12
Sol. (a—b)'+(—-2b)'+....+(a—nb)"’ —r=0,12
21"(1_QJ1 Ti+Ti=1x3+1x2x1
ek 8 =24+16=43
BN b r’b’ 11.  Official Ans. by NTA (4)
== 1+—+—— |+(terms to be neglected ) . - by
a‘g a a
10 . o[ acosa,
1[ nm+1)b n(n+1)(2n+1) b2 Sol. T, ="C.(xsina) ( X )
=—|n+ —+ —
a 2 a 6 a
r=0,1,2,..., 10
:l{n3 [b_zzj +} T... will be independent of x
a 3a

when 10 -2r=0=r=>5
2
So y=—+ 5
3’ T, 21°C, (xsina)’ [_aj

8.  Official Ans. by NTA (1) X

. . 20 _ 20

Sol. Coeff. of middle term in (1 + x)™ = *’Cy 1, xa® les(sinZOL)S
& Sum of Coeff. of two middle terms in

(1+x)"°="Cy+"Cy will be greatest when sin2o = 1

20 20
CIO CIO

1 9~ 2
’Cot+7Cy T'Cy

5
. : a
So required ratio = =1 = ', = C, =>a=2
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Sol.

13.

Sol.

14.

Sol.

ALLEN

Official Ans. by NTA (1)

1 10]00
0100 ) >
Let x = 10'®

= P:(l+l)
X

Let P= [1+

= P=1+(x)@+%.;_z
®x-Dx=2) 1
: 3 X’ "

(upto 10" + 1 terms)

SRR NES N

= P= 2+[Posmve value less then + + +..

213 [4

Also e:1+l+l+l+l+
12 3 4

1 1 1
= E + E + E +
= P =2+ (positive value less then e — 2)
=Pe(2)3)
= least integer value of P is 3
Official Ans. by NTA (98)
1."Cy+3."C; +5."Cy + ... + (2n+1)."C,,
T,=Qr+ 1)"C,
S =X%T,
S =3(2r+1)"C, = Z2r"C, + £"C,
S=2m2"H+2"=2"m+1)
2"(n+1)=2"°101 = n=100

5| D= 1 99 _ o8
2 2
Official Ans. by NTA (55)
nC 2n 7 1 nC 2n -8 18
37 3

=>n-7=48=n=1>55

J

15.

Sol.

16.

Sol.

17.

Sol.

Official Ans. by NTA (3)

11
Coefficient of x” in (XZ +Lj

bx
e (x2)' (Ljr
' \bx

2273rL

o
22 -3r=7
r=>5

11
C.x

. 1
. llCS.b—S.X7

11
Coefficient of X’ in (x - b2 j
bx

, 1Y
”C ( )11 r.(__j
o bx’

11-3r (_1)r

.—br
11-3r=-7 ..r=6
1

llC ?X

11
C, x

llC ?—“C b_()

Since b#0 .. b=1
Official Ans. by NTA (4)
00 (255 +7)x (55 +1) ' =180

251+7
5()(—1) +1 -
t*+7
t+1

=t=1,3=5"

= x — 1 =0 (one of the possible value).

= x=1
Official Ans. by NTA (4)

% 2 20

.= C

r=0 '
Z(4(r—1)+r).2°cr

Z:r(r—l).M.lgCr +71

r(r—l)
=20 x 192" +20.2"
= 420 x 2'8

20
TZ 19Cr71

m node06\BOBA-BB\Kota\JEE MAIN\Topicwise JEE MAIN-2021
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18. Official Ans. by NTA (136) 22. Official Ans. by NTA (15)
Sol. 'P, +27P,+3°P,+..+15- "Pj; Sol. 3(1+6)?+2:(1+9)"-44=(3+2-44)=18 .1
=11+220+331+....15 % 15! =39+ 181
15 =(54-39) + 18(1 - 3)
= “1)¢!
Z(r+1 1)r. — 154181,
r=1
15 = Remainder = 15.
= |— |
é(r”)' (1)t 23.  Official Ans. by NTA (55)
=16!-1 .
Sol. [3—1%j
— 16P16_ 1 4 x
=q=r=16,s=1 . 12-r r
ol T3] (B
C, = ""Ci5=136 4 X
19. Official Ans. by NTA (49) N o
. ) 'n+1=(—1).‘zcr(2j (12)".(x)
Sol. A, =>°C "C_+> °C "C,
- o Term independent of x = 12 -3r=0=1r=4
Ak :Zlck +21Ck — 2'21Ck
4 1 ’ 4 38
A, -A, =2("C, - C,)=2(5985-1330) T=(-1)" C4(Zj (12) :4_4'k
190 p =2(5985 — 1330) = p = 49. — k=55
20.  Official Ans. by NTA (1) 24. Official Ans. by NTA (315)
3, 55 7, !
Sol. Lett=—X"+—X +—X"+...0 Sol. 10! a“(2b)ﬁ.(4ab)y
a!Bly!
= 2_1 2_|_ 2_1 X3+ 2_1 X4+ 0 10!
2 3 4 o —Tgf7a“”bW”294y
alply!
X2 X3 X4
=2(x2+x3+X4+...oo)—(7+?+7+...ooj atp+y=10 ()
aty=7 ...(2)
2 2
:1X —(tn(1-x)-x) B+y=8 .3
—X
s @+B)-1)=>y=5
_ 2% m(—x)
=>t= x +X—4{n X a=2
1+ p=3
tzg—én(l—x)
-X 10!
so coefficients = ———2° 2"
21. Official Ans. by NTA (3) 213151
20 10x9x8x7x6x5
Sol. Y *C,."Cy = x 2"
k=0 2x3x2x5!

. . . 40,
sum of suffix is const. so summation will be "'C,

=315x2"= k=315
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25.

Sol.

26.

Sol.

27.

Sol.

ALLEN

Official Ans. by NTA (924)

(x+y)"'=2"=4096 2'°=1024x2
=2"=22  2"=2048
n=12 22 =4096

12¢ _12x11x10x9%x8x7
¢ 6x5x4x3%x2x1

=11x3x4x7
=924
Official Ans. by NTA (2)

=“”C2+2(4C3+4C2+5C3+ ....... +“C2)

:““C2+2(5C3+502+ ....... +“C2)

e, +2("C+ "G,
— n+1C2 +2.n+lc3

_ (n+Dn +2-(n+1)(n)(n—1)

2 2.3

_ n(n+1)(2n+1)
6

Official Ans. by NTA (BONUS)
Bonus
kK (10)( 15 kil 12 13
2 EDN .
ol JLk=1) [ Tli )L k+1-1
PC +2C,
*Cyy

as "C, is defined for all values of n as will as r
s0 26C,,, always exists

Now k is unbounded so maximum value is not

defined.

28.

Sol.

29.

Sol.

30.

Sol.

31.

Sol.

L 4

Official Ans. by NTA (2)
(= 15C, +2.15C, — 3.15C5 + .....—15.15C 5)

+14C, + 4G+ ... +14Cy )
=D+ (e + M+ O+ M) -G

r=1

15
=Y (-1'15.%C, +2" -14
r=1

= 15(— 4Cy+ 14C, .......— 14C ) + 213 14
Official Ans. by NTA (1)
x=4k +3

2 (2020 + x)?022 = (2020 + 4k + 3)?022

= (4(505 + k) + 3)222

= (41 + 3)2022 = (1612 + 24 + 9)101

=(8A2 + 31+ 1)+ D)ol

— (8p + 1)1011

.. Remainder when divided by 8 = 1

=213_14

Official Ans. by NTA (45)

30(°C,) +29C°C)) + ... + 2(°C) + 1(°C,)
=30(°C,,) +29C°C,o)+...... +2(3°C,) + 1(*°C))

30
_ Zr(mcr)
r=1
30 30
- ;{TJ(”CH)
30
=30 7C,,
r=1
30(7Cy +7C, +7C, +..+ 7Cyy )

30(2”)=15(2)" =n(2)"

Son=15 m=30

Official Ans. by NTA (2)

Term independent of t will be the middle term
due to exect same magnitude but opposite sign
powers of t in the binomial expression given

1y

so T, = 10C5<tXZS)5 @

T,=f(x)= "C; (x\/l - x) ; for maximum

f'(x)=0:>x=% & f" @J <0

1

10 2
S0 f(x)max. = C5 (gjﬁ

m node06\BOBA-BB\Kota\JEE MAIN\Topicwise JEE MAIN-2021
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32. Official Ans by NTA (6) 34. Official Ans. by NTA (3)
3n
Sol. A= e (L) (BY () (35) (7)) | Sl (I-x+x)' =D ax
ZCH 2]+[4j+(8j+(16J+[32” ( ) JZ;”
— 3)n = 2 3n
A:[1—lj"+(1—3jn+(1—Zjn+(1—1_5jn+(1—£j" (1-x+x3p=a,+ax+ax?....... +a3,x
2 4 8 16 32 {37}
TR 1 > a, =Sumofay+a,+a...
= - —_ j:()
2" 4" 8" 16" 32" {3"71}
2
1y 1 Za2j+1=Sum0fa1+a3+aS .......
il (1_ 25“) -
S I I e putx=1
on l=ay+a ta,*as...... tay, ... (A)
Putx=-1
1 l=a,—a,+a,—ag......... + (=1)3nay, ....... B
(2~ DA=1- -, Given 63A =1 - — G TR T C1yras, ... (B)
2 2 Solving (A) and (B)
Clearly 5n =30 gptayta..=1
n=6 a; tas;+as.... =0
33.  Official Ans. by NTA (1) {37“} [32—]}
a,; +4 Z a5, = 1
Sol. (3144 + 51/8)60 =0 j=0
0, (314001 (518 35. Official Ans. by NTA (4)
6
60-r 1 SOl' Zécr ’ 6C6—r
“C,(3) 4 .58 =0
=%C, °C, + °C,- °Cy + ... °C,-°C
For rational terms. RO R
Now,
r
gzk; 0<r<60 (1+x)"(1+x)°
3 =(°Cy + °Cx + °C,x7 + oo+ °Cx°)
0<8k<60 ) ) o o
(C0+ Cix+°Cx” +...... + C(,x)
0<k< @ Comparing coefficeint of x¢ both sides
8 6C . Gc GC ()C (\C GC _ IZC
0 C+°C+°Cy+ann. +°C,- °C, = *C,
0<k<75 —924
k=0,1,2,3,4,5,6,7 Ans.(4)
60 -8k 36. Official Ans. by NTA (4)
is always divisible by 4 for all value of k. a )
Sol. T, ="C.(x)"" (—zj
Total rational terms = 8 X
— nCr aan—3r

Total terms = 61
irrational terms = 53
n—-1=53-1=52
52 is divisible by 26.

"C,a’: "c,a’: "C,a'=12:8:3

After solving
n=6,a= 1
2
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For term independent of 'x' = n = 3r 41. Official Ans. by NTA (2)
r=2 Sol. (1 +x+2x)*=a +ax+..+ax"
Y 1s putx=1,-1
. Coefficient is °C, (5) = =a,ta ta t.. +a, =2"
a,—a +a +..+ta, =2%
Nearest integer is 4. 420 _ o2 Ans. 4
37. Official Ans. by NTA (2) =a ta . ta,=
Sol. n(E)=5+4+4+3+1=17 :>a1+a3+...+a37:23"—2‘°—a39
17 19
= 201(2) x1
So, P(E) 36 herea, = —(19)' =20x2"
38. Official Ans. by NTA (1) = a + a, +..+ a, = 219(220 —1- 20)
Sol. 7C3x4 x 2 — 1480 = 21922 - 21)
(trstegt) _ 57 42. Official Ans. by NTA (160)
= X 2=

Sol. ir!{(r +D(r+2)(r+3)-9(r+1)+8}

r=1

= (@4+3t)t=7t=log,

10
N t=1,_?7:>X=2 =S 3=+ DY —8{r+ 1=} ]
r=1
39.  Official Ans. by NTA (1) = (1314121213 = 8(111 - 1)
. =(12.13+12-8).111 -8 +38
Sol. y=4+—1 = (160)(11)!
[5 + j Hence o.= 160
y 43.  Official Ans. by NTA (8)
ya-—Y Sol. Letp(x)=a(x—1)(x+1)=ax2-1)
(Sy+1) p(x) = aJ‘(x2 —1) dx+c
5y2-20y-4=0 3
=al ——X |+¢C
20++/480 [ 3 ]
y:—
10 Now p(=3) =0
_J 27
yzw—nejected ja[——+3j+0=0
10 3
480 =-6at+c=0 (1)
y:2+"_ 1 X3
100 Now I[a(——x]+cj dx =18
Correct with Option (A) -1 3
40. Official Ans. by NTA (4) =2c=18=c¢=9 ..(2) )
Sol. (2023 - 2)°762 = 2023k, + 23762 = from (1) & (2) = -6a+9=0=a= % :
=17k, + 23762 (as 2023 = 17 x 17 x 9) A( i
. P
=17k, +4 x 16%40 :>P(X):E{?—XJ+9 EL
=17ky +4 > (17— 1) sum of coefficient ;
=17k, +4 (17k; + 1) _1 3. /
=17k + 4 = remainder = 4 2 2 8
B 1
¢ E
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44. Official Ans. by NTA (19) Case-I:1If/=2
Allen A B
en Answer (Bonus) thenB ~C =B
Sol. BONUS

S(B U C) = S(B)

Instead of nC, it must be 10C, i.e. S . . .
k k which is not possible as given sum is

i(zz £3K)1°C, = 0.3 4 2" 274 x 400 = 109600.
. =0 .
k=0 Case-II: If ¢ #2
10 10 10
LHS = 4 "C, +3Zk.?.9ck71 then B N C = ¢
. 0 S(B U C) =S(B) + S(C) = 400 x 274
=4.210+3.10.2°
110
=19.210= .310 4 B.210 = 54650 + > 9k +(=109600
k=11
=a0=0,=19=a+p=19 o o
= 9) k+ > £=54950
SET 22
100
1.  Official Ans. by NTA (3) = 9(7(11+110)j+£(100)=54950

Sol. n(A U B)>n(A)+n(B)—-n(ANB)

54450 + 100/ = 54950
100 > 89 + 98 — n(A U B) -

n(A U B) > 87 = (=5
87<n(AUB)<89 4.  Official Ans. by NTA (4)
Option (3) Sol. Equivalence class of (1, —1) is a circle with

2. Official Ans. by NTA (256) centre at (0,0) and radius = \/5

Sol. A=(-90,1)U(3,0) x4y =2
B=(—u0,-2)U(2,) S={xylx*+y =2}
5. Official Ans. by NTA (3)
C =(-»,2]u[6,) Sol. ANBANC is visible in all three venn diagram
So, ANBNC =(-,-2)U[6,%) Hence, Option (3)
6. Official Ans. by NTA (2)
zn(ANBNC)'={-2,-1,0,-1,2,3,4,5} | g/ . 4
Hence no. of its subsets = 2° = 256. (x| = 3)(jx +4) =6
3. Official Ans. by NTA (5) S oo3- 6
Sol. B and C will contain three digit numbers of the form |x+4]

9k + 2 and 9k + / respectively. We need to find sum

of all elements in the set B U C effectively.
Now, S(Bu C)=S(B) +S(C)-S(BNC)
where S(k) denotes sum of elements of set k.
Also, B= {101, 109, ......, 992}

100
S(B) = —=(101+992) = 54650 No. of solutions = 2
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RELATION

Sol.

Sol.

Sol.

Sol.

Official Ans. by NTA (2)

X =3y —xy’ + 3y’ =0

= x(x*-y) -3y (x*-y) =0

= xX-3y)x-yx+y)=0

Now, x =y V(X,y) € Nx N so reflexive

But not symmetric & transitive

See, (3,1) satisfies but (1,3) does not. Also (3,1)
& (1,-1) satisfies but (3, —1) does not
Official Ans. by NTA (2)

Note that (1,2) and (2,3) satisfy 0 <|[x —y| < 1
but (1,3) does not satisfy it so

0 <|x —y| <1 is symmetric but not transitive
So, (2) is correct.

Official Ans by NTA (4)
A=1{2,3,4,5,...,30}

(a,b) = (c,d) = ad=bc

4,3) =(c,d) = 4d=3c

(c, )= {4, 3), (8, 6),(12,9), (16, 12), (20, 15),
(24, 18), (28, 21)}

No. of ordered pair = 7

Official Ans. by NTA (3)

A and B are matrices of n x n order & ARB iff
there exists a non singular matrix P(det(P) # 0)
such that PAP-! =B
For reflexive

ARA = PAP-1=A

for P =1, Eq.(1) is true so 'R’ is reflexive

...(1) must be true

For symmetric
ARB < PAP-1 =B
for BRA iff PBP-1 = A

~» PAP1=B

..(1) 1s true

...(2) must be true

P-IPAP-1=P-1B
IAP-1P = P-1BP

A=P-1BP .(3)

from (2) & (3) PBP-! = P-1BP
can be true some P =P-1 = P2 =T (det(P) # 0)
So 'R' is symmetric
For trnasitive
ARB < PAP-1 =B... is true
BRC < PBP-1 =C... is true
now PPAP-1P-1=C
P2A(P2)-1=C = ARC
So 'R' is transitive relation

= Hence R is equivalence

L 4

FUNCTION
1. Official Ans. by NTA (3)
Sol. For domain,
I[x1l-3
CaseI: When [x]|-2>0
and  |[x]]-3>0
L Xe(-wo-3)uld, ) Ll 1
Case IT : When [[x]|-2<0
and  |[x]|-3<0
~xe[-2,3) L. )
So, from (1) and (2)
we get
Domain of function
= (—OO, _3) “ [_25 3) o [43 OO)
SL(atb+c)=-3+(2)+3=-2(a<b<yc)
= Option (3) is correct.
2. Official Ans. by NTA (2)
Sol. fx)= 2*3_y . ()
6x—a
S5x+3=6xy—ay
X (6y—5)=ay+3
0 +3
6y—5
3 .
=22 ii
(0= (i)
fo f(x) =x
f(x) = f'(x)
From eq" (i) & (ii)

Clearly (o =5)
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Sol.

Sol.

Sol.

Official Ans. by NTA (4)
[eXT +[er+1]-3=0
=[] +[e]+1-3=0
Let [e"} =t
=>t+t-2=0
=>t=-2,1
[ex J =-2 (Not possible)
or [e‘]:l Sol<et <2
= In(l)<x<In(2)
= 0<x<In(2)
= x€[0,In2)
Official Ans. by NTA (720)
f)+£f(2)=3-1(3)
= f()+f(2)=3+f(3)=3
The only possibilityis : 0 +1+2=3
= Elements 1, 2, 3 in the domain can be
mapped with 0, 1, 2 only.
So number of bijective functions.
=[3x[5 =720
Official Ans. by NTA (1)
g:N—>N gBn+1)=3n+2
gBn+2)=3n+3
gBn+3)=3n+1

x=3k+1
g(x)= x+1 x=3k+2
x—2 x=3k+3

x+1

x =3k +1
x=3k+2
x=3k+3

X+2

x=3k+1
x=3k+2
x=3k+3

Sol.

Sol.

Sol.

If f: N — N, f is a one-one function such that
f(g(x)) = f(x) = g(x) = x, which is not the case
Ifff: N —> N fis an onto function

such that f(g(x)) = f(x),

one possibility is

n x=3n+1
f(x): n x=3n+2
n x=3n+3

n € Ny

Here f(x) is onto, also f(g(x))= f(x) Vx € N
Official Ans. by NTA (2)

e

= 2
=4-5+5-6+6+...-50+50=4
Official Ans. by NTA (3)

. (gof) " exist = gof is bijective

= ‘f” must be one-one and ‘g’ must be ONTO
Official Ans. by NTA (490)

F(mn) = f(m). f(n)

Putm=1f(n)=£(1). f(n) = f(1)=1
Putm=n=2

f2)=1=1f4)=1
£f(4)=£(2).f(2)<or
f2)=2=1f4)=4

Putm=2,n=3

whenf(2) =1
f3)=1to 7
f(6)=1(2).£(3)
f(2)=2
f(3)=1or 2o0r3

f(5), f(7) can take any value

Total=(I x 1 x7x1x7x1x7)+(1x1x3
x I x7x1x7)

=490
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Official Ans. by NTA (3)

Sol.

10.

Sol.

11.

Sol.

ALLEN

f(x) = cos Ax

A

So, -1 :cos&
2

= A=2n

Thus f(x) = cos 2nx

Now k is natural number

Thus f(k) =1
i 1 1 i[sin((kﬂ)—k)
“~sinksin(k+1) sinl“| sink-sin(k+1)

=LZ cotk —cot(k +1)

sinl £

_ cotl—cot21

sinl

= cosec’ 1 cosec(21)-sin 20

Official Ans. by NTA (4)

1+x

€ (—omo,

1 € (—00,-2]

X

U[1,0)

U[0,0)

X € {—%,Oj W (0,00)

1
X € [—E,w] —{0}

Official Ans. by NTA (2)
f(m+n) = f(m) + f(n)

Putm=1,n=1

f2)=2f(1)

Putm=2,n=1

Q) =)+ (1) =3£(1)
Putm=3,n=3
f60)=2f3)=f(3)=9
= f(1)=3,f(2)=6
f(2).f3)=6x9=54

|

12.

Sol.

13.

Sol.

14.

Sol.

Official Ans. by NTA (4)

f(x)=log 7

[3+ COS(%+ Xj + COS(%+ Xj + COS(%* Xj *COS(%*X))
f(x)= logﬁ {3 + 2cos(%)cos(x) —2sin (%)sin (x)}

f(x)= logﬁ [3 ++/2 (cosx —sinx)]

Since — \/5 < cos X — sinx < \/5

= logﬁ[3+\/5(—\/5)s f(x)§10g6[3+\/§(\/5)ﬂ
== logﬁ (1) <f(x)< logﬁ (5)

So Range of f(x) is [0, 2]

Option (4)

Official Ans. by NTA (26)

kfk) +2=1 (x—2)(x-3) x—4)(x—-5) ..(1)

putx=0
we get A = 1
60

Now put 2 in equation (1)
— kf(k) + 2 :6_10 (x-2)(x—3) (x—4) (x— 5)
Putx = 10

— 10f(10) + 2 = 61_0(8) (7) (6) (5)

= 52 -10f(10) =52 -26=26
Official Ans. by NTA (4)
fln+ 1) - f(n) = f(1)

= f(n) =nf (1)

= fis one-one

Now, Let f(g(x,)) = f(g(x)))
= g(x,) = g(x,) (as fis one-one)
= X; =X, (as fog is one-one)
=> g is one-one

Now, f(g(n)) = g(n) f(1)

may be many-one if

g(n) is many-one

L 4
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15.  Official Ans. by NTA (4) 18. Official Ans. by NTA (4)
5 5 soi. [LIIW) oy
Sol. X)= 2— = — -
f(X)+f(2*X):1 X7y=hlet SX:yJFh
: h)-f(y)
I 2 39 im L) =B
Sfl=+fl=|+..+f]|= par
f(zoj f(zoj f(zoj oo
(0 (30 19), (20, (20 = [I<0=> fy) =0
- 20 20 20 20 20 = f(y) =k (constant)
. and f(0) =1 given
=19+5=£ So, fy)=1=fx)=1
19. Official Ans. by NTA (2)
16. Official Ans. by NTA (1) 1 8
o Sol. af(x)+otf(—]=bx += (1)
x+1, if x is odd X X
Sol. f(x) = o
x, if xiseven 1
replace x by —
X
-+ g: A — A such that g(f(x)) = f(x) 1 b
af(—j+af(x):—+[3x ...(2)
= Ifx is even then g(x) = x (1) X X
M+
Ifx is odd then g(x + 1) =x+1 ..(2) 1 1
from (1) and (2) we can say that (@+a)f(x)+@+ (x)f( xj xb+B)+(b+) X
g(x) =x if x is even F(x)+ £ 1
. . x) b+p 2
= Ifx is odd then g(x) can take any value in set A = =—=2
S at+o 1
so number of g(x) = 10° x 1 X
17.  Official Ans. by NTA (3) 20.  Official Ans. by NTA (1)
i
Sol. Domain of fog(x) = sin”!(g(x)) Sol.  x+2tanx = 5
3
=l <1, g2)= 7 = 2tanx=7—x
2
X_—X_zﬁl = tanx=—lx+E
2x* —x—6 2 4
y=tanx
(e(x-2) |, : (;
(2x + 3)(x - 2)

x+1 >

x+1 <1 and

2x+3 2x+3

MSO and
2x+3

X+2 >0 and
2x+3

x (o0, 2] u[—g,ooj

X+1+2x+3 S
2x+3 h

3x+4
>
2x+3

0

.
.
ALY

A
v
ol

.

M X=T L x=21
T T ., .
X77 X77 j
1 T
y="3X + 1
Number of soluitons of the given eauation is '3'.
Ans. (1)

L 4
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Sol.

22.

Sol.

23.

Sol.

Official Ans. by NTA (3)
Allen Ans. (1 or 2 or 3)

Given y =50 = f(x)
Interchanging x & y for inverse

X = 5(]0gay) (log, 5)

=y
option (1) or option (2)
Further, from given relation
logsy = log,x

1
= x= a( ogsy) _ y(10g5a>

1
= x= y[“g“sj =
option (3)
Official Ans. by NTA (3)

f(x) + g(x) = Vx ++/1-x , domain [0, 1]
f(x) - g(x)= Vx —+/1-x , domain [0, 1]
g(x) — f(x) = V1-x —/x , domain [0, 1]

f(x) _ x

domain [0, 1)

g(x) 1-x’
g(x) J1-x omain
f(x) = N ,d 0, 1]

So, common domain is (0, 1)
Official Ans. by NTA (3)

J=y="

3y-2

y-1
Loty 3x=2
-/ (X)_ x—1

&gx)=y=2x-3

T X=

_y+3
2
gy X+3
g (x)==
. . 13
() e ()=
%

x2—5x+6:O\
X

*. sum of roots

X1+X2:5

< 4

INVERSE TRIGONOMETRY

FUNCTION

Sol.

Sol.

Sol.

Official Ans. by NTA (4)

tan ' Vx? +x +sin TWxZ +x+1==

For equation to be defined,
xX+x20
= X +x+121

.. only possibility that the equation is defined

x> +x=0 = x=0;x=-1
None of these values satisfy

.. No of roots = 0

Official Ans. by NTA (2)

tan™' 3 +tan™ 3 +tan™ S
5 5 12

x>0,y>0,xy<I
6
1
tan™! —2 =tan’1—5+tan’1i
l—i 8 12
25 x>0,y>0,xy<lI
E 5
1 8 12 41220
tan I_E,i_ta o1
8 12
( » 220) 220
tan| tan —— | =——
21 21

Official Ans. by NTA (1)
O<x*-x+1<1
=x*-x<0

=x € [0, 1]

Also, 0<sin™ [ZX_IJSE
2 2

2x -1

=0< <1

=0<2x-1<L2
1<2x<3

1

—<x<—

2 2

Taking intersection

Xe(l,l}
2

aBZl

1
=o=—
2

3
S>o+p==
b 2
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4. Official Ans. by NTA (2) 8. Official Ans. by NTA (3)
50 50 (e Sol. cos ™' (cos (=5)) +sin' (sin (6))—tan ' (tan (12))
Sol. Z:tan_l 2 = Z:tan_1 (2r+h-@r-D
- 412 ) o 1+Q2r+1)Q2r-1) =>2r-5+(6-271)-(12-47)
50 =4n-11.
-1 -1
Z}taﬂ @r+1)—tan "(2r-1) 9.  Official Ans. by NTA (2)
r=
a1 a3
tan ' (101)—tan ' 1 = tan™! 30 Sol. cosec|2tan” | — |+tan” | —
5. Official Ans. by NTA (2) A5 (3
R R cosec| tan E + tan Z
Sol. Given a=(sin"'x) —(cos™"x)
= (sin"'x + cos'x) (sin 'x — cos 'x) o[ 56 65 |
=cosec|tan | — | | =— option (2)
aln 33 56
= —(— —2cos™' xj
2\2 10.  Official Ans. by NTA (1)
=2co0s ' X = E_2_a Sol. tan'a+tan'b= = 0<a,b<l1
2 =« 4
a+b
:>cos’l(2x2—1)=ﬁ—2—a =1
2 n 1-ab
T 2a atb=1-ab
2 .
= 2X _1:(:08(5_?) option (2) @+1)b+1)=2
. 2 3 2 3
6. Official Ans. by NTA (4) Now [a_a_+a_+”1+{b_b_+b_+“}
n 2 3 2 3
Sol. Letg(x) =sinx +cosx = \/5 sin (X+Z) = log,(1 +a) + log (1 + b)
g(x)e [1’\/5] for x e [0’7.[/2] (. expansion of log (1 + x))
=log [(1 +a)(1 +b)]
f(x) =tan' (sinx + cos x) € [E,tan1 \E}
4 =log 2
T _ _ 11. Official Ans. by NTA (3)
tan (tan ' Z—Z)=QXQ:3_2\/§ » | L
1+\/§ f_l Sol. sin X:a’cos X:b,tan y:C
7. Official Ans. by NTA (3) r r r
T
. (3% +x-1 -1 So,atb=_—
Sol. f(x)=sin"' % +cos™ (X—] 2r
(x-1) x+1
x—1 c ) mtan'y
—lgmgleSX<OO (1) COS(a_i_bJ—COS lr
2r

—133)22+—132_1£1 :xe[%ﬂu{o} Q)
—

(D& (Q2)

= Domain = [l,l} U0}
42

= cos(2tan’ly), let tan"ly = 0
= cos(20)
_1-tan’0 1-y’

1+tan’ 0 1+y’
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Sol.

13.

Sol.

ALLEN *
Official Ans by NTA (3) 2t
K t——
1 3
sin”! 3—X +sin! 4—X =sin'x Ztan 2t
5 5 = 1+ t.?

S 3x\/ 16x> 4x\/ 9x2 .
sin® | —,(1— +—4/l——— |=sin X
5 25 5 25

3x 16x>  4x 9x2
—4/1- +—y[l-——=x
5 25 5 25

x =0, 3325 -16x> + 4125 —9x? =25

4425 -9x% =25-3+/25-16x> squaring we get
16(25-9x2) = 625+9(25-16x2)— 150/25 —16x>
400 = 625 +225 - 150~/25-16x>

V25-16x% =3 = 25-16x2=9

= x2=1
Putx=0,1,

We see that all values satisfy the original

—1 in the original equation

equation.
Number of solution = 3
Official Ans. by NTA (3)

k O 6r
Sk = Ztan 22r+1 + 32r+1

k
Stan! | 2L
r=1

14.

Sol.

1M~
VR

8

:sl

—~

—

A

|

s

:I
VR
N
N—

=tan"' @] —tan'(0)

S, =tan"’ 2 =cot™ 3
3 2

Official Ans. by NTA (2)

Given equation

sin™ [x2 +l} +cos™! |:X2 —z} =x’
3 3

Now, sin”! [XZ +ﬂ is defined if

—13x2+l<2 = _—4£x2<§
3 3 3
2 5

= |0<x <§ (D)

and cos™' [xz —%} is defined if

—1§x2—3<2 :>_—1£><2<§
3 3
2 8

= J0sx’ <2 2

So, form (1) and (2) we can conclude

OSX2<§
3

m node06\BOBA-BB\Kota\JEE MAIN\Topicwise JEE MAIN-2021
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15.

Sol.

Case-Iif0£x2<%

sin”'(0)+cos ™' (1) =x"
=>x+n=x2

=x2=7

but n¢ [O,%)
3

= No value of 'x'

Case - IT if %SXZ <E
3 3

sin”'(1)+cos ™ (0) =x

=x2=1

but m¢ [%,2)
3°3

= No value of 'x'

So, number of solutions of the equation is zero.
Ans.(2)

Official Ans. by NTA (1)

Cot-!(a) = cot=1(2) + cot-1(8) + cot-1(18)+.....
100 4 2

= Ztan 3
n=1 4n

_ ftan” @n+1)-(@2n-1)
1+(2n+1)2n-1)

n=1
100
= Ztan’l (2n + 1) —tan"'(2n-1)

n=1

=tan-1 201 —tan-11

= tan™' 200
202

. cot”'(a) =cot™’ 202
200

a=1.01

16.

Sol.

17.

Sol.

Official Ans. by NTA (1)

1
tan-1(x + 1) + cot-! =tan' 3
x—1 31

Taking tangent both sides :-
x+D+(x-1) &
1-(x*-1) 31

2x 8

= S=—
2-x" 31

= 4x2+31x-8=0

=

= x=-8,

—_

But, if x = —

N

tan"'(x+1) e (0,%)

11je(g,n)

X —

& cot™ (

—~LHS> L & RHS < =
2 2

(Not possible)
Hence, x =-8
Official Ans. by NTA (2)

F(x)= cosec'x
{x}
Domain e(—oo,—l] u[l,oo)

{x} # 0 so x # integers

LIMIT

Sol.

Official Ans. by NTA (3)

X+2

. 2
lim (2 — coSX~/Ccos x) X
x—0

form: 1%°

lim [Hmi Veos 2x JX(M)
x—0! X

1 —cosx+/cos2x

Now limt >

x—0 X




JEE (Main) Examination-2021

Sol.

Sol.

ALLEN

SinX4/C0S2X — COSX X

1
2-/cos2x

x (—2sin2x)

= limt

x—0 2x

(by L' Hospital Rule)

SIN X coS2X + sin2X.cosX

limt

x—0 2xX
1

= —+1:i
2 2

limt 1-cosx+/cos2x (x+2)
SO exﬁo 2
b

X

= [a=3]

Official Ans. by NTA (3)

2 2 3
ocx[l+x+xj—[3[x—x+Xj+yxz(1—x)
i 2 2 3
im 3
x—0 X
x(a—B)+x ( B+yj (E—E—y)
lim 2 23 10
3
x—0 X

For limit to exist

a—B=0,a+%+y=0
a B
——Z—v=10 ...... 1
R (1)

o
=d,y=-3—
P=o,v 2
Put in (i)
2_2+3_°‘:10
2 3 2
g+3_a=10:>0t+9a=10
6 2
> a=6
G,:6,B:6,'Y:_9
a+B+y=3
Official Ans. by NTA (4)

12 (21‘1”)

lim — &

n n
12 1 1
J. X+8dX:IdX+J. dx
02X +4 : 0 2x+4

“1+ 4%(fn|2x +4))|,

=1+ 2€n(§j
2

Sol.

Sol.

Official Ans. by NTA (3)

X
lim
HO(Q/I sinx — \/1+smxj

X
= lim
H"[Q/l sinx — \/l+smxj

X

= lim
HO(VI—Slnx \/1+smxj

(xs/l—sinx +\8/1+sinx)
§/1—sinx +§/1+sinx

({‘/l—sinx +{‘/1+sinx)
N—-sinx +41+sinx

(%/l—sinx +%/1+sinx)
%/l—sinx +%/1+sinx

X
= lim
HO(l—smx (1+smx)j

(xs/l—sinx +§/l+sinx)

((‘/1—sinx +{‘/l+sinx)

(%/1—sinx +\2/1+sinx)

=lim (\/l—sinx +§/1+sinx)

x>0 (—2sinx)

({‘/l—sinx +{‘/1+sinx)

(%/l—sinx +%/1+sinx)

ol =4

sin X }

_ ling(—%j(m @) (2) { lim

Official Ans. by NTA (1)

2 X

S=1lim
,,Z:;n(n+1)x2 +202n+1)x+4

x—2

s_l(l_Lj_i
202 11) 44

l"( 11
- 4(n +3n+2) 2= \n+1 n+2
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Official Ans. by NTA (3) 9. Official Ans. by NTA (3)
o gHxixed) —1-2(x*+bx+c) sin’ (ncos4 X)
Sol. lim > Sol. lm——mF—=
x—p (X_B) x>0 X4
1[]+2(x2+bx+c) (2 bxre) j—l—Z(x2+bx+c) . l—cos(2ncos4x)
= lim I 2! lim 7
xp (X*ﬁ)z x—0 2X
2 2 1- cos(Zn —2mcos* x sin® x 2
3limw lim o ) % o (l+coszx)
x—p (X_B) [2n(l—c0s X):|
2 2 1 1, 2
. 2 —OL - = — 2 — = 2
~ lim (x-a) (x2 B) SA4T(2) =4n
(x=B) 10.  Official Ans. by NTA (4)
2
=2(B-a) =2(b*-4c) _ tan’x —tanx 0
7. Official Ans. by NTA (1) Sol. - au=1m o) o orm
1, N 74 cos| X+—
Sol. y=|1-=|x"+|1-—=|Xx"+..... 4
2 Using L Hopital rule
2 3 4
= (x+x’+x Ho )—(X—+X—+—+ j . 3tan’ xsec’ x —sec’ X
2 3 4 o =lim
x> 2 g2 e —sin(x +ch
= " +X—| X+—+—+ 4
X =>a=-+4
X
= —+/n(1-x) . ) lim (©05X71)
1-x B=lim(cosx)“* =g~ tanx
x—0
X=— =Yy= 1 —-/n2 lim—(l—cosx) x2
2 x>0 x? '(tanxjx
e1+y — el+lfén2 B =e X
2 -1)x
— 22 :% B= ehﬂ%(?)‘T SN B=1
8.  Official Ans. by NTA (2) a=-4;p=1
Sol. lim(vx>—x+1)—ax=b (0 —) If ax® + bx — 4 = 0 are the roots then
e l6a—4b—-4=0&a+b-4=0
=a>0
(x?—x +1-a’x) =—>a=1 & b=3
Now, lim—————=b 11. Official Ans. by NTA (2)
o0 Jx? —x +1+ax s y
o (1-a?)x?—x+1 E j f( )d
= lim———=b X)dax
=2 Jx? —x+1+ax Sol. lim 4 2 -
Ca2) 2 x>l T
— lim (1 a)x x+1 - 2 2t
e ( \/1171 J 16
X[ Jl-—+— +a
x x o [f(sec2 x).2secx.secxtanx]
=1-a’=0= a=1 lim—.
| w4 2x
Now, lim Xt b * ,
x( /1—1+12+aJ limzf(sec2 x).sec3 x X
X X N X
-1 1 !
b= b=—o
l+a 2

%f(z).(\/E)S,%x%

= 2f(2)
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Sol.

13.

Sol.

14.

Sol.

ALLEN

L 4
Official Ans. by NTA (7) 15.  Official Ans. by NTA (5)
fn)=x*+2x* +x* +2x + 3 ax —(e"™ -1 0
n _ 0 ax(e™ —
mffmlﬂm:M
B I i Gl Use lim &=L
. 9x" —(X6+2X4+X3+2X+3) ) ax . 4x et 4x
111’1]1 =44
~ x-1 Apply L'Hospital Rule
n-1 _ 5 3 2 4x
lim9nx (6x° +8x* +3x +2)=44 i a—4de a—4 form
x>l 1 x>0 8ax
=9-(19)=44 limit exists only whena—-4=0=a=4
=9n=63 . 4—4e™
=lim
x—0 32x
=>n=7
1 _ e4x 0
Official Ans. by NTA (1) =lim —
x—0 SX 0
1 4
lim tan tan”'| ——— . e 4 1 1
no (; (1+r(r+1)n =lim——=—g=b=—
f r+l-r 1
= lim tan Ztan _— a-2b=4-2| ——
n—o - 1+r(r+1) 2
., =5
. -1 -1
= tan(}gfg ;[tan (r+1)—tan (r)]j 16.  Official Ans. by NTA (1)
- \/§ 1cosh-s—sth [ 3 h_smh]
_ ; -1 _ 2 2
—tan(hm(tan (n+1) D Sol. | _iim2
: I
tan[4] =1 Asinh
L1 si
h—0 3h
Official Ans. by NTA (4)
4
Given limit is of 1* form = L= E
LN | 17.  Official Ans by NTA (3)
So, I =exp| lim—2—3 n Sol

n—w n

Now,

0§1+l+l+ +1<1+
2 3

N f
<2Jn-1

So, [ = exp (0) (from sandwich theorem)

=1

1

I

Lim f(x) = f(0) = Lim(x)
x—0" x>0~

cos ™' (1-x?)-sin"'(1-x)

Lim

x—0" x(1=x)(1+x)
1 2

Lim cos” (1-x ).E

x—>0"  x-1-1 2

Let1 —-x2=cos 6

T
— Lim

0
2x-0" /1 -cosb
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18.

Sol.

cos™! (1 —(1+x)* ) sin”!(—x)
(1+x)—(1+x)°

ki —sin'x
[ sin™x)

Lim
x-0~ (1+x)(2+x)(—X)

T

i .1
Lip 2. .50 X _ T
x—0" 12 X 4

= RHL # LHL
Function can't be continuous

= No value of o exist

Official Ans. by NTA (1)

E =2limilf(1)

n—o=n n

2 1
E =—jzn(1+tanﬁjdx i)
In2y 4
replacingx —> 1 —x

1
E:ijzn(lﬂanﬁ(l—x))dx
n24 4

1
E =ijén(1 + tan(E—Edex
/n2y 4 4

e
51 1+tanzx
E:—jzn 1+—2 |dx
{2y 1+tan£x
1
E=ijzn — 2 i
fn2q 1+tan%

1
E= ij(znz - fn[l + tanEDdx ..... (i)
2 4

0
equation (i) + (ii)

E=1

19. Official Ans. by NTA (4)

ae* —bcosx+ce ™

Sol. lim - =2
x=0 Xsinx
a 1+x+£...]—b(l—£+..‘]+c(l—x+ij
= im ( 2! 2! 21 _,
x>0 Xsmx
)
X
a-b+c=0 ... ()
a-¢c=0 .. 2)
& at+b+c _5
2

>
20. Official Ans. by NTA (1)
Sol. We know that
r<[r] <r +1
and 2r<2r] <2r+ 1
3r<[3r] <3r+1

nr < [nr] <nr+ 1

r+2r+...+tnr
<[r]+[2r] +...+ [or] < (r +2r+....+nr) + n

n(n+l)‘r n(n+1)
) < [r]+[2r]+...... +[nr] < 2
2 - 2 2
n n n
Now,
1imn(n+1)-r:£
now -’ 2
n(n+1)r+n )
and 1im2—2:—
n—>o n 2

So, by Sandwich Theorem, we can conclude that

lim [r]+[2r]+...... +[nr] _r
e n 2

Ans. (1)
21. Official Ans. by NTA (1)
— 1 2
Sol. limtan(n(l sin 9))
60 sin(27‘csin2 0)

. —tan(nsin2 9)
=lim————M—
6-0 sin(2nsin2 6)

. (tan(ﬁsin2 e)j{ 21sin® 0 J 1
=lim — — - — X —
60 msin” 0 sin(27sin?0) ) 2

= ? Option (1)
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22. Official Ans. by NTA (4)

Sol. lim (clo_s‘:(zx) x sin: X :g

23. Official Ans. by NTA (4)

X3 X3
(e s2) |

Sol. }(133 I P

So6L+1=2
CONTINUITY

1. Official Ans. by NTA (2)

Sol. Continuous atx =0
f0H=f0)=a-1=0-¢
=a=0
Continuous atx =1
f(1") = (1)
=2()-b=a+(-1)
=>b=2-a+1=b=3
sLatb=3

2. Official Ans. by NTA (1)

tan(x-2)
Sol. }Lrglf(x) = }lgl e 2 =¢
lim £(x) = lim Hx-2)(x-3) 2
12 X2 },L(X—Z)(X—?))
For continuity p =e = —% Spu=e A=—¢
Atu=e(-e+1)
3. Official Ans. by NTA (3)
Sol. lim f&x)=b

cot4x 1
lim xe®?* =¢2 =b

x—>0"

3a 1
Tim (1+]sin x| )5 =% = ¢2

x—0"

3

2 —
lim (1+]sinx|)lindd = ¢* =2
x>0~

1
a=—=06a=1
6

(6a+b)=(1+e)

Sol.

Sol.

Official Ans. by NTA (14)

asing(x—l), x<0

f(x):

tan2x —sin2x

, x>0
bx>
For continuity at '0'

lim f(x)=f(0)

x—0"

tan2x —sin2x B

= Ilim 3 -
x—0" bx
8x>  8x°
= lim 23— 3! -,

x—07" bX3

= 8(l+i] =—ab

3 31
=4=-ab
= 10—-ab=14

Official Ans. by NTA (1)

If f(x) is continuous at x = 0, RHL = LHL = f(0)

. . 2x—sin’x—1 Vx*+1+1
llmf(x):llm COS™ X —SIn” X X +1+
x—0"

N TN
(Rationalisation)
. 2sin’x N
lim — > ( X +1+1):—4
x—0" X
1 1+
li =lim— a
i (x)=im iy
b
£n(1+xj En(l—x)
. a b
lim +
x—0"
a b
1 1
= —+4 —
a b
Sol+l=—4=k
a b
:>l+l+i=—4—1=—5
a b k

m node06\BOBA-BB\Kota\JEE MAIN\Topicwise JEE MAIN-2021



m node06\BOBA-BB\Kota\JEE MAIN\Topicwise JEE MAIN-2021

JEE (Main) Examination-2021 m

ALLEN
6. Official Ans. by NTA (2)
Sol. f(x)=[x] x>~ 1|+ sin —— —[x+1]
[x +3]
3-2x2, -2<x<-1
X2, -1<x<0
f(x)= gﬂ 0<x<l
x2+1+%, 1<x<2

discontinuous at x =0, 1
7. Official Ans. by NTA (3)

Sol. Forx=nneZ

LHL = lim f(x) = 1im[x—1]cos[2xz_ljn

=0

RHL =lim f(x) = lim[x—l]cos(zxz_ljn

=0
fm)=0
= LHL =RHL = f(n)
= f(x) is continuous for every real x.
8.  Official Ans. by NTA (2)

Sol. f(x) is continuous on R

= fA7)=f1)=f(17)

[a+1+b| = lim sin(7x)

a+1+b=0=a+tb=-1 (1)
= Also f(-1") = f(-1) = f(-1")

11m2sm( j |a 1+b|
2

x——1

la—1+b|l=
Eithera—1+b=2o0ra—1+b=-2
a+b=3 ..2) orat+tb=-1 ...(3)
from (1) and (2) = a + b= 3 =— 1(reject)

from (1) and 3) >a+b=-1

9.

Sol.

glf(x)]=

10.

Sol.

11.

Sol.

Official Ans by NTA (1)

g[fx)] =

glf(x)] =

g[f(x)]=| (x+a—1)>+b

(x+a-

(1x-1]-1)* +b

fx)+1  f(x)<0
| (f(x)-1)*+b f(x)>0
x+a<0&x<0
|x-1]<0& x>0

x+a>20&x<0

x+a+1

Ix—1]+1
(x+a—1)%+b
(Ix=1]-1)"+b [x~1]20&x20

x+a+l X € (—o0,—a) & x € (—0,0)
Xed

[-a,%0) & x € (—0,0)

|x—1|+1
2 +b  xe
xeR&x €[0,0)

x+a+1 X € (—o0,—a)
x €[—a,0)

(x-1|-1)*+b xe[0,00)

g(f(x)) is continuous

atx =-a &
l1=b+1 &

b=0

atx=20
(a—12+b=b>b
& a=1

= at+b=1
Official Ans. by NTA (6)

lim

x—0

= lim

cos(sinx) — cosx

=£(0)

4
X

. [(sinx+x) . (Xx—sinx
2sin sin
[ 2 ) ( 2 j_L

x—0 K

. (smx+xj( —s1nxj 1
= lim2 =—
K

x—0

=K=

o1
6 K

6

Official Ans. by NTA (4)
f(x) is continuous at x =0

lim f(x) = fO)=lim f(x) .1

f0)

=b ...(2)
lim f(x) = lim(sm(a +1)x N s1n2xj
x—0* x—0* 2X 2xX
a+1
=—+1 .3
> 3)
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lim f(x) = lim —“X””‘;_&
x—0" x—0" bx
. (x +bx’ —x)
= lim
b (e b 45)
: Jx 1
= lim =—.%
X0 \/;(\/1+bX2 +1) 2
Use (2), (3) & (4)in (1)
1 =b= arl +1
2 2
=b =l ,a=-2
2
atb= _—3
2
DIFFERENTIABILITY

Sol.

Official Ans. by NTA (1)
flx)=x"—6x*+9x—3
f(x)=3x"-12x+9=3(x—1) (x—3)
f(1)=11f3)=-3

+a -+
' 3
aANEwi
/ 1 \/
f(x) 0<x<1

g(x)=| 0 1<x<3

-1 3<x<4
g(x) is continuous

3(x-1)(x=3) 0<x<1
g'(x)= 0 1<x<3
-1 3<x<4

g(x) is non-differentiable at x =3

2. Official Ans. by NTA (1)

Sol. For continuity

3
lim ———(n(1+2xe ™) -2¢n(1-xe™))
x>0 4sin” X
=0

lim L[2xe’2x +2xe ] =«
x—0 4X

=l(4):a=1
4

3. Official Ans. by NTA (4)

Sol. f(x-2) _3x —2<x<0

f(x=2) —37X+6 2<x<4

0 x €(~0,0) U (4,+0)
3—)(-0—6 —4<x<-2
2
3x
g =f(x+2)-f(x-2)] 5 FX<2
3—X—6 2<x<4
2
0 x&(—0,-4) U(4,0)
y
(=2,3) 1
x' X

4 3 2 -1 9N\1 2 3 \fa

@2.-3)

n=0

m=4=mn+m=4)
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4. Official Ans. by NTA (4) 7. Official Ans. by NTA (1)
Sol. Apply L'Hopital Rule Sol. min{x —[x], I —x + [x]}
im (—2’”’ @)1 (X>J h() = min{x — [x], 1 ~ [x - [x])}
O O
5. .
) -1 1 2
Sol.
= always continuous in [-2, 2]
but non differentiable at 7 Points
- fx}=1-x0<x<I 8.  Official Ans. by NTA (3)
Sol. f(x)=|(x—3)(x+1). e™?
(x—3)(x+1).e(3xfz)Z ; xe(3,oo)
_ (x2f
Ol 1 2 3 f(x)— —(X—3)(x+l).e 2) ; xe[—1,3]
(x—3).(x+1).e(3x_2) ; xe(—oo,—l)
Non differentiable at Clearly, non-differentiable at x =—1 & x = 3.
X = % 1,%,2,% 9.  Official Ans. by NTA (2)
6.  Official Ans. by NTA (2) Sol.  f(x)=2x+1|-3x+2/+[x* +x—2|
Sol. Graphofmax{sint: 0<t<x }in x €[0,x] —ox 1= 3lx 4 2]+ x4 2llx 1
=[2x+1]+Ix+2(Ix~1/-3)
Critical points are x = _71 ,—2,—1
but x = -2 is making a zero.
& graph of cos for x e[,) twice in product so, points of non
NY differentability are |x = _71 and x = -1
T 4 .. Number of points of non-differentiability =
e 10.  Official Ans. by NTA (5)
So graph of i —x? 2<x<
- Sol.  f(x)= m1n{|x|,2 X } , 2<x<Z2
_ fx) {max{smt.Oﬁth, 0<x<m [IxI] 2<|x|<3
8 X)= ’ =
z 2 h
2 eosx x> —xe[3,-2)U23]
P Y o—o o—o
B | |
] T X
z Tz 2n r \
3 2
E
H
E

f(x) is differentiable everywhere in (0,00)

Number of points of non-differentiability in (3, 3) =5

L 4
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11.

Sol.

12.

Sol.

13.

Sol.

ALLEN

Official Ans. by NTA (2)

gx)+2, g(x)<0

/b= {(g<x>)2, £(x)20

x’+2, x<0
={x°, x €[0,1)
(3x-2)°, xe[l,)

3x7, x<0
(fog(x))'=46x", x €(0,1)
2(3x—2)x3, xe(l,0)
At'O'
L.H.L. # R.H.L. (Discontinuous)
At'l
L.HD.=6=RH.D.

= fog(x) is differentiable for x € R —{0}

Official Ans. by NTA (4)
LR
f(x)=1 ||
ax’ +b, |x| <1
at x = 1 function must be continuous
So,1=a+b (1)
differentiability at x = 1

] -,

1
=>-1=2a=a=——

H=b=1+==

2
3
2

N | —

Official Ans. by NTA (3)
If f(x +y) = f(x).f(y) & f'(0) = 3 then
f(x) =ax= f'(x) =ax./na

= f(0)=/na=3=a=¢l

= f() = (@)= e

3x
1im&=nm(e—lx3j:1x3=3

x—0 X x—0

3x

< 4

METHOD OF DIFFERENTIATION

1.

Sol.

Sol.

Official Ans. by NTA (39)

P(x)

f(x)={sin(x-2)’
7 , Xx=2

X#2

P”(x) = const. = P(x) is a 2 degree polynomial

f(x)is cont. at x =2
f@H=12)
P(x)

x-2" 8in(x — 2) -

lim &= 2(ax+b) o

-2 sin(x —2)

P(x)=(x—-2)(ax +b)

P3)=(3-2)3a+b)=9= [3a+b=9]

P(5)= (5 —2)(2.5 +3)=3.13 =39

Official Ans. by NTA (3)

. ( 1. ( 1 l—x\\
f(x) = cosL2tan smkcot " JJ

-1 [1—-x .
cot 14/ :sml\/;
X

or f(x) = cos (2tan”’ \/; )

(24x)

= cos tan ' L—J

1-x

1-x

f(x) =

1+x

-2
(1 +x)2

Now fI(x) =

or f(x) (1 - x)* =~ Z[I_ij

1+x

or (1 —x)* f(x) + 2(f(x))* = 0.
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3. Official Ans. by NTA (40) 5. Official Ans. by NTA (1)
Sol. In(x +y) = 4xy (Atx=0,y=1) X . X . X X
=¥ COS—+S8in—+sin— —cos —
X+y de y ) Sol. y(x) = cot’ 2 2 2 2
= 1+_y:e4xy(4x_y+4y) COS~ +sin > —sin ~ +cos ~
dx dx 2 2 2 2
Atx=0 d—y:3 (x):cotl t i :__E
dx Y a 2 2 2
2 2 ( 2 A _
4y M (4xg+ 4y] ety 4XQ +4y Y (x)= -1
dx dx dx? 2
42 6. Official Ans. by NTA (1)
Atx =0, _z =@y’ + (24)
dx X
&y J.sin\/{dt T
= ¥ =40 Sol. lim 2 = Jjm SI0X)2X
dx x—0" X3 x—0" 3X2
4. Official Ans. by NTA (17) sinx) 2 2
Lo =1£%3( X jxrg
Sol. y*+-—F=2x
yZ 7. Official Ans. by NTA (2)
( 1)2 (1) Sol. f'(a)=2, f(a)=4
=>\y*) —2xy ¥ +1=0 i XS @) —af(x)
:>yZ:X+\/x2—l or x—vx* -1 o \
= limM (Lopitals rule)
1 1dy X x—>a 1
SO, — T35 1
4 g4 X x* -1 = f(a)—af'(a)
. =4-2a
1 1 d_y A 8. Official Ans. by NTA (1)
3/4 - 5
HyTdx Y Sol. Y — 2% _15x2+36x— 19
Sy Ay 1) &
dx -1 Since, slope is maximum so,
2
(Vx=1)y—-— 2 9Y _6x - 30x+36-0
3 y
d’y x* -1 dx’
Hence =4 >
X x° =1 5 d’y
(2 ) =X -5 +6=0 X—12x 30
(e Dyr=a By —lzyl—xy v,
X = X = 2’ 3 atx = ,d7<
—(x2-1) y"= ( [x2 ~ly'- j So, maxima
Vx* -1 atx = 2

m node06\BOBA-BB\Kota\JEE MAIN\Topicwise JEE MAIN-2021

= (x? —l)y 4(4y—Ty) (from 1)

= (x2 —1)y"+ xy'-16y =0
So, |o—B| =17

y=% x16-5x8+18x4—19x2

=8-40+72-38=80-78=2
point (2, 2)
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Sol.

10.

Sol.

ALLEN

L 4
Official Ans. by NTA (2) 11. Official Ans. by NTA (481)
n ! _ _ 2x
f(x)f"(x)- (f (X)) =0 Sol. f(x)= Sin[cos“ (%D atx=1;22x=4
+
f"(x) f’(x)
/ = -
JONEE o s o 125
1+x
In(f'(x))=Inf(x)+Inc
T
f!(x) =cf(x) Lettan-!x=0; 0 e(—E E]
f(x) _ c " sin(cos’1 cos26) =5in20
f(x
) If x>1=250>>
Inf(x) = cx +k, x> :2> >
f(x) = ke™ n>20> g
f0)=1=k
f'(0)=c=2 =2sin9<:os€)=2t;ani9
1+tan” 0
— a2x
fix)=e o
f(1)=e% e (6,9) 1+
Official Ans by NTA (1) Hence, (= 22
Inf(x + 1) = In(xf(x)) 1427
Inf(x + 1) = Inx + Inf(x) - ppg= Lt 22X)(2.2X n2)—2%*-2.1n2.2.2"
= gx+ 1)=mhnx+gXx) (1+27)
= g(x+1)—g(x)=Inx )= 201n22—5321n2 :—%lnz
= gt h-g'®)=—— So,a=25,b=12 = |a2 - b2 = 252 — 122
Putx=1,2,3, 4 =625-144
| =481
g'2)-g'H)=-= (1)
1 AOD (TANGENT & NORMAL)
n " J— 1
g -g@=-7 @ 1.  Official Ans. by NTA (3)
2
x’ 7 _
gn(4) _ gn(3) — _3i2 (3) Sol. a—2 ? = 1 X + y =ab
2%, 2y 5
" " - — 1470 0 S
g"(5)-g"@) 2 ..(4) 2’ b2 g
Add all the equation we get . —x, b’ ug
quati W1 g 1 1 — y,'= azl y_ (1) EL
1 Z
') -g'() = :
12 27 3% 4 2%, +2y1y'=0 :
n n 205 ' —X ;
lg"(3)—g"()|= T =y, =—+ -(2) g
Yi 2
g
E
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Here (x,y;) is point of intersection of both curves 4. Official Ans. by NTA (4)
, a’ ,  ab’ Sol. x=y*xy=k
i a+b’ = a+b for intersection y> =k ...(1)
—xb’ x Also x = y*
1 + 1
U 2
NN B P 25 I K T 7 :1=4ysjl:j_yz413
' ' 21,2 X
I+y,'y, | ‘ 1412 x;b X y
i for xy =k = x=X
y
-b’x,y, +a’x,y |
tan O = L A
azyl2 +b2x12 | = 1 :_%.d_y
yo dx
-b
tan 0 = | dy -y’
vab Tk
2. Official Ans. by NTA (3) Curve cut orthogonally
Sol. a+b+c=2 (1)
1 —y2
_— =—1
and Y =1 = 4y3X[ 2
(0,0)
— y= b
2ax+b|(0’0) =1 y 4k
b=1 s from (1) y’ =k
Curve passes through origin 1
= 3=
So,c=0 (4%)
anda=1 = 4 = (4k)®
3. Official Ans. by NTA (1) 5. Official Ans. by NTA (406)
Sol.

d
Sol. Slope of tangent at P(t, t3) = —y}
(t,t7)

= (3x2), = 3t2
So equation tangent at P(t, t3) :
-B3=3t2(x—t)
for point of intersection with y = x3
x3 —t3=3t2x — 383
= (X—t)(x2+xt+2)=3t2(x—t)
for x #t
x2 + xt +t2 = 3¢2
= xX2+xt-22=0 => x-t)(x+2t)=0
So for Q : x =-2t, Q(-2t, —8t3)

—8t’
+1

=2t

ordinate of required point :

y(x)= [t ~15t+10)dt
0
Y], =[2%* ~15x+10] =2a* ~15a+10

Slope of normal = —é
= 2a’-15a+10=3=a=7

& a= % (rejected)
7

b=y(7)= [ ~15t+10)dt
0

2 7
20 _15¢ o
32 .

=  6b=4x7 —45x49+60x7
la + 6b| = 406
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AOD (MONOTONICITY) 4.  Official Ans. by NTA (2)

Sol. f(x)=x"+ax+1

f[x)=2x+a

1. Official Ans. by NTA (3)
_ 2
f,(x){ 4x> +4x+3 x>0

when f(x) is increasing on [1, 2]
3e*(1+x) x<0

2x+a=20 Vxell,2]

Sol.

a>-2xVxell,2]
R=+4

when f(x) is decreasing on [1, 2]

2x+a<0 Vxell,2]

" \é
2 2
For x > 0, f(x) =—4x” + 4x + 3

a<-2 Vxell,2]
)
R-S|=}4+2]=2
5. Official Ans. by NTA (2)
Sol. f(0)=0 f(1)=1and f(2)=2
Let h(x) = f(x) — x has three roots
By Rolle's theorem h'(x) = f'(x) — 1 has at least

. . 13
f X)1s mcreasmg m [ ——,—
(%) g ( 2

For x <0, f(x)=3¢" (1 +x)

fx)>0V x e(-1,0)

= f(x) is increasing in (-1, 0)

So, in complete domain, f{x) is increasing in (—1,%)
2. Official Ans. by NTA (4)
Sol.  f(x) = 3sin’x + 10sin’x + 6sin’x — 3, x € {—g,g} two roots

f'(x) = 12sin’xcosx + 30sin*xcosx + 12sinxcosx h"(x) = f"(x) = 0 has at least one roots

= 6sinxcosx (2sin’x + 5sinx + 2) 6.  Official Ans. by NTA (1)
= 6sinxcosx (2sinx + 1) (sin + 2) Sol. f(x)=x’—6x>+ax+b
- +
I i I f(2)=8-24+2a+b=0
_T 0 E
6 2 2a+b=16 (D)
- f(4)=64-96+4a+b=0
Decreasing in | ——,0
6 4a+b=32 ...(2)
3. Official Ans. by NTA (3) Solving (1) and (2)
Sol. Lete'=t>0 — 8 b=0
fO=t'+20 - t-6=0 a=e b=
=4t + 66 -1 f(x) = x— 65 + 8x
o 9
0 a 1 f(x) = x* — 6x° + 8x
_ 2
f"(t): 12t2+ 12t>0 f(X)—3X —12x+8
f'(x) =6x—12
= f\(x) is T for x > 2, and f(x) is ¥ for x <2
f(2)=12-24+8=-4
f(4)=48-48+8=38
fi(x)=3x>—12x+ 8
f(0)=-6, f(1) =4, f(2) =24 vertex (2, — 4)
= Number of real roots = 1 f(2) =4, f(4) = 8, f(3) = 27— 36 + 8
4
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Sol.

fi(x;) =-1, then x; =3

fi(x2)=0

Again fi(x) <0 for x € (2, x4)
fi(x) > 0 for x € (x4, 4)

x4 €(3,4)

f(x) = x* — 6x* + 8x

f(3)=27-54+24=-3

f(4)=64-96+32=0

For x4(3, 4)

fixg) <33

and f'(x3) >4

2f'(x3) > -8

So, 2f(x3) = V3 f(x)

Correct Ans. (1)

Official Ans. by NTA (4)
y =-55x

5.4-3-2-1 2 3 {4

-55; X<-=5
f'(x)=96(x—-5)(x+4); -S5<x<4
6(x-3)(x+2); x>4
f(x) is increasing in
x € (-5,-4) U (4, ©)

Sol.

Sol.

10.

Sol.

Official Ans. by NTA (1)

3 a.2
f(x) :¥—2Sinx+(2x—l)cosx

F'(x)=(2x* —x)—2cosx +2cosx —sinx(2x — 1)
= (2x — 1)(x — sinx)
for x>0, x —sinx >0

x<0,x—sinx <0

for x € (—o0, 0] U {%,00), f(x)=0
1
for x € [O, E} f'(x)<0

1
= f(x) increases in {5,00),

Official Ans. by NTA (1)
f(1)=1(2)
=>l-a+tb-4=8-4a+2b-4
=3a-b=7 ... (€]

Also f' (%) =0 (given)

= (3x272ax+b) +=0

X=—

= ? _83_a+ b=0

=8a-3b-16=0 .(2)

Solving (1) and (2)

a=5b=8

Official Ans. by NTA (2)

Let 2x3 + 5x* + 10x3 + 10x% + 10x + 10 = f(x)
Now f(-2)=-34and f(-1)=3

Hence f(x) has a root in (—2,—1)

Further f'(x) = 10x*+ 20x3 + 20x> + 20x + 10

=10x’ (XZ+L2J+2(x+lj+20}
L X X

B 2
=10x> (x+l+1j +17} >0

X

Hence f(x) has only one real root, so |a| = 2
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11.  Official Ans by NTA (1) 2. Official Ans. by NTA (1)
Sol.
Sol. f(x)=3/m(x—1)-3/n(x+1)— Ll
X —
f'(x)= 3 3 + 2
x-1 x+1 (x-1)%
£1(x) = 4(2>2< -1
x-D"(x+1)
f'(x)>0
{ B_3
= xe(—oo,—l)u{—,l)u(l,oo) 2A 4
: ~(6) _3
12. Official Ans. by NTA (2) 2a 4
-X 2—sin(lj ez Sy
X x<0
Sol. f(x)= 0 x=0 ogx)=4x - 6x +15
(1 Local max. at x:ﬁz—ﬂ
x| 2 —sin| — 2A 2(-4)
; 3
—(Z—Sinlj—x(—cosl-(—%n x<0 .
£(x) X X X 3. Official Ans. by NTA (3)
X)=
3 . . .
(z_sinljﬂ _cost _Lj x>0 | Sol. fx)=xX-33- 2 Q) x+1"(1) ... ()
X x\ x? 2
3 ..
fx)=3x"-6x— =f"2) .. il
—2+sinl—lcosl x<0 ) 2 @) W
f'(x) = xx o X '(x) = 6x — 6 .....(iii)
2 _sin—+ —cosl x>0 Now is 3" equation
X X X "2)=12-6=6
f((x) is an oscillating function which is f"(11=0)
non-monotonic in (—oo, 0) U (0, ). Use (ii)

Option (2)

AOD (MAXIMA & MINIMA)

1. Official Ans. by NTA (4)

f(x) = 3x” — 6x — % '(2)

fi(x) = 3x* — 6x —%><6
fi(x) =3x"— 6x—9

1 -x 2x+1 f(§)20
Sol. A=| —x 1 —x 3x —_6";(9&—30
241 —x 1 = X=-
Use (iii)
A= 4" — 4 — 4x = 1(0) P(x) = 6x— 6
f(x)=4(3x" - 2x-1)=0 £'(~1) = — 12 < 0 maxima
oy Tt f'(3) = 12 > 0 minima.
=X hxE T Use (i)
- ()= ;f(—l] _20 () = =3x* =2 £'Q)x + (1)
—— "\ 3) 27 2
min [ —7 3 , 3
max. fx)=x"-3x"—=x6xx+0
Sum— 4. 20_ 88 L, 2
um = =T f(x) = x’ - 3x*-9x
f(3)=27-27-9x3=-27
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4. Official Ans. by NTA (3) 6. Official Ans. by NTA (3)
A ) x2
L. =|=| ;x>
Sol. Sol. f(x) (xj ; x>0
D /n f(x) = x* (/2 — (nx)
A
b f(x) =f(x) {—x + (/n 2 — /n x)2x}
B 60° | ¢ C f(x)z{(‘xﬁ).i(25n2—2€nx—l)
:: > + g(x)
2\/— ¢ F L
g(x)=2/n" -2/ nx-1
4
InADBF =Zn—2—1:0 = X=—F=
x Ve
2b \/5(2\/5 — ﬁ)
tan 60° = =>b=——"—7-—
2421 2 + -
A = Area of rectangle =/ x b T -
o) nc 5 dec.
A=€X£(2x/§—€) Je
2
dA \/_(2\/’ ) f\/_ -0 LM=—"“—
a2 Je
= \/5 2 e 2
N Local maximum value = (—\/_J = e°
A=1xb=2x*2(\2)=\3 2/e
2 7. Official Ans. by NTA (4)
= Sol. Let the wire is cut into two pieces of length x
5. Official Ans. by NTA (36) and 20 - x.
Sol. Letx+y=36
x is perimeter of square and y is perimeter of
circle side of square = x/4 " 20—x
y
radius of circle= -2 6
2n
)2 2 x/4
Sum Areas = [—j + n(ij )
4 27 X
5 Area of square =| — Area of regular hexagon
_x2 . (36 - x) 4
16 %S \/g 20 —-x 2
For min Area : =6XT[ 6 j
_ 144 \/» 2
x> 33 (20-x
T4 Total area _A(X)_E T%
= Radius=y=36- 1444 \/_
T+
2x  34/3x2
361 A'(x)="+4 (20 x)(=1)
=k= 1 16
T+
4 A'x)=0at x= 40\/5
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Sol.

ALLEN

Length of side of regular Hexagon = %(20 -x)

=é(20 4.\/§j

34283
10

24243
Official Ans. by NTA (3)

X X

X X

V=/.bh =(a-2x)(b—-2x)x

= VEX) =(2x-a)(2x-b)x
= V(x) =4x’-2 (a+b) x* +abx

= iV(x) =12x"-4(@a+b)x+ab
dx

d (v(x)) =0
dx

= 12x’~4(@a+b)x+ab=0<;

_ 4(a+b)i\/16(a+b)2—48ab
2(12)

_ (a+b)++a’+b*—ab

6

~_(a+b)++a’+b*—ab
Let x=a= 6
b= (a+b)-+va*+b*—ab
6

Now, 12 (x—a)(x—pB)=0

T x=p
_a+b-+a’+b’-ab
b

Sol.

10.

Sol.

11.

Sol.

12.

Sol.

Official Ans. by NTA (22)
Fi(x)=ax-1(x+3)

F'"(x) =6a(x+ 1)
F'(x)=3a(x+ 1y +b
F()=0=b=-12a
F(x)=a(x+ 1)’ - 12ax +¢
=(x+1y -12x-6
F3)=64-36-6=22
Official Ans. by NTA (1250)

P(3, 4) 4T

 Q(0,2)

R(-1,0) \\
\

\
\

4Q(0.-2)

50(PR* + RQY)

50 20 +5)

50(25)

=1250

Official Ans. by NTA (9)

4 1
+

sinx 1-sinx

= f(x)=0=sinx =2/3

Let f(x) =

4, 1

X)min = —— =9
/) 2/3  1-2/3

f(X)max — o

f(x) is continuous function
SO =9

Official Ans. by NTA (144)

Let f(x)=x6+ax5+bx4+cx3+dx2+ex +f

as lin(}Lf) =1 non-zero finite
x-0 X
So,d=e=f=0

and f(x) = x3(x3 + ax2+ bx + ¢)
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Hence, Tim 1) f(x) el 15.  Official Ans. by NTA (2)
=0 X3 Sol. f(x)=(4a—3)(x +log.5) + (a — 7)sinx
Now, as f(x) = x6 + ax5 + bx4 + x3
=@a-3)1)+@-7 =0
and f(x)=0 atx=1 andx =1 &)= @a 3)(21 (8 = 7)cosx
—4a
ie, f(x)=6x"+5ax" +4bx’ +3x° = cosx=-
fH=0 3-4a
=>6+5a+4b+3=0 —-1< 7<1
—5a+4b=-9 a
&f'(—l):O 3—4a+120 3—4a<1
= —6+5a—4b+3=0 a—7 a=7
= 5a—-4b=3 3-4a+a-7 3—-4a
Solving both we get, a—7 =0 a—7 —1<0
—6 -3 -3
=~ . ph=—2 —-3a—-4 3—-4a—-a+7
T T2 —20 <0
" f(x):xé—éxS—éx“+x3 3a+4 Sa+10
5 5 atd —Sa+10
3 3 a—7 a—7
. 5f(2) = 5[64——~32——‘16+8}
5 2 5a—10 20
=320-96-120+40 a-7
=144 5(3_2)
13.  Official Ans. by NTA (2) ?>
Sol. AM.>GM.
a* 1-a* a* a f + !
fx)=a* +a" =a" +——>2a 0 2 7
a
14.  Official Ans. by NTA (3) ae{_ 4 2]
Sol. h=rsin0 +r 3’
base = BC = 2rcos0 4
P Check end point [——, 2)
9€|:0,—j 3
? ol
Arca of AABC = L (BC) 1 ‘v INDEFINITE INTEGRATION
5 .
A =%(2rcose).(rsin6+r) 1. Official Ans. by NTA (15)
d
Sol. 1= X

m node06\BOBA-BB\Kota\JEE MAIN\Topicwise JEE MAIN-2021

=12 (cos0).(1 + sin0)

r’ [cos2 0 —sin 0 —sin? 6]

=1’[1 - sind — 2sin’0]
=r? [1+sin9] [1—2sin6]: 0
positive

—0=" b el

ov

6 0 71'/6

. . i
= A is maximum where 6 ==

max.

=3,

Tcl/2

= ¥r2 = area of equilateral A with

()3
j% Putx+%=t
(t2+ ) ( j

4
[ISGC b do [Puttzﬁtanej
2
~sec'0
16
=ﬂj(l+cos29)de
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Sol.

ALLEN

L 4

4 \/5 sin 20 3. Official Ans. by NTA (3)

= 9 |i9+ > :|+C dx
SOL j(x _ 1)3/4 (X 4 2)5/4

43 1(2x+1j J3(2x+1)

=——/ tan + 7 |t¢C d
9 V3 ) 3+(2x+1) - [ X
X+2 2

W3 (2x+1 1( 2x +1 ) [ 1) (x=1)

= tan +—| —— |+¢ X =
9 \/5 3INXx"+x+1
¢ X+2

Hence, 9(\/§a+b) =15 " x—1 !
Official Ans. by NTA (7) 1 J, dt
J‘de +3J‘e—7dX 3 t5/4

4e* +7e™ 4e* +7e™ 41
g e =~ +C
7I4e“+ dx+3j4+7672x dx 3
Let 4e™+7=T Let 4+7¢™ =t _4(x-1)"
8 e dx =dT 14 e dx =dt 3 x+2
2€Hx:2; eﬁmx:_gg 4. Official Ans. by NTA (3)

a3 ca sinx )
-[4T 14It Sol = oS’ X =_f tanx.sec” X

l+tan’ x (tanx +1)(1+tan” X —tanx)

1 3
=—logT——logt+C
4 & 14 &

= %log(4ezx + 7)—%10g(4 +7e)+C

:i{llog(éle" +7e”‘)+£x}+c
142 2
13

1
u=—,v=—=u+v=7
2 2

Aliter :
2¢"+3e*=A@4e"+7¢ )+ Bde —Te )+ A
2=4A+4B ; 3=7TA-7B ; AL=0

A+B=

A-B=

A:l(l+§)zli§:l§
27

[l W |~

2 28 28
313 3 13-12_ 1

7728 7 28 28
de+L —4e —Te dx

28 287 4e* +7e7*

13

—X +L£n |4e* +7e7™ |+C
28 28

IRER
29
= utv=7

u

Let tanx = t = sec’x.dx = dt

= : dt
t+D("—t+1)
ZI( A  BQ2t-) C jdx

t+1 tP—t+1 t*—t+1

=S AP -t+ D) +BQRt—D(E*—t+ 1)+ Ct+1)

=t
=S t(A+2B)+t(-A+B+C)+A-B+C=1

~A+2B=0 (1)
A+B+C=1 e
A-B+C=0 ..03)
= Czl:>Af =—l ...(4
2 2
A+2B=0
1
A-B=——
2
:>3le = B:l
2 6
A=-1
3
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J j 2t 1 J- Let 2t6 + 3t4 + 62 = u?
BT AE —t+1 —t+1 = 12(65+ 6 + 1) dt = 2udu
1 1
= ——/n|(1 + tanx)| + — /njtan’x — tanx + 1| + I= J'( 2y2 2UCH Zudu
3 6 12
1 u? u
12 [tmx-3) - [Gaggre
2 \/5 ﬁ (2 6 43¢ 2)3/2
2 _ 2" +3t7 +6t L C
1 1 18
= —§€n|(1 + tanx)| + g£n|tan2x —tanx + 1] + when t = sinf
1 (2tanx —1 c and t2 = 1 — cos20 will give option (4)
—tan || —— |+
N N 7. Official Ans. by NTA (2)
1 1 1 3log62x + SeZIOgeZX
a__g’ B_g ’Yzﬁ Sol. je4logc +Se3logcx_762logcx dX’X>0
18(a+[3+y2):18(—%+é+§j=3 J- 2x P15 2x _J- 2x+5 dx
x* +5x +5 7
5. Official Ans. by NTA (3) (x*+5x-7)
COSX — smx x +5%x— 7
Sol. J m = J. 410ge X2 +5X—7‘+C
X X +5x — 7
—_[ COSX —Ssinx dx don (0
\/9 (sinx +cosx)’ option (2)
Let sinx + cosx = t 8. Official Ans by NTA (6)
J. i it e Sol. (x* = 1)dx N I dx
= 4 2
\/9 £ (x4+3x2+1)tanl(x+1) X +3xT 1
X
. (s1nx+cosxj
=sin” | —— |+cC 1
3 [1 —z)d" 1 (x> +1)— (x> - 1)dx
X +_J.
Soa=1,b=3. J. N N 2 4 132 41
6.  Official Ans. by NTA (4) [(x+ J + lJtan1 [x +J
X X

m node06\BOBA-BB\Kota\JEE MAIN\Topicwise JEE MAIN-2021

Sol. | _J-sine.sinZG(sin" 0+sin’ 0 +sin’ 0)2sin’ 0 +3sin’0+6

:>Iij-sin6.2sin6cose.sin2 0(sin* 0+sin’0+1)(2sin* 0+ 3sin20+6)

= Isinz 0.cos0(sin*0+sin’0+1)(2sin* 8+ 3sin> 0 + 6)1/2 do

de

1-cos26

— de
2sin” 6

Let sin® =t = cos0 dO = dt

1 :jt2 (t* +t2 +1)(2t* + 3¢ +6)”2 dt
:j(t5 +2+0t(2t* +32 +6) dt
=J(t5 +t +t)(t2)1/2 (2t* +3¢2 +6)1/2 dt

=j(t5 +E 4002t 13t +62) " dt

Put tan”' [x

lde (-
oy

Putx——zy x+—=
X X
l¢ dz
log . t+—
¢ J‘y +5 2IZ +1
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2
- log, tan” [H 1 ) - (Xf_lj DEFINITE INTEGRATION
X X 1. Official Ans. by NTA (2)
5 Sol. a>0
—ltanfl X" +1 +C Letn<a<n+1l,ne W
X sca=[a] + {a}
1 1 -1 G.LF  Fractional part
=1.B= - §=_—
a 9B 2\/537 \/g’s 2 Here[a]=n
or Now, [e*™ dx=10e-9
0
a=1,B= A } ) i [x]
=L - = |eWdx+|e"dx=10e-9
2f "5 ! )
1 1 . : X ¢ X—n
10(0+ Py +8)=10{ 1+—-=| =6 S n_[e dX+J.e dx=10e -9
10 2 : .
9.  Official Ans. by NTA (1) = ne-1)+(" ~1)=10e-9
: : and fa} = log, 2
2x -1 -
Sol. j( x—1)oosy(2x 1) +5 So, a=[a]+{a} =(10+1log, 2)
2
\/(ZX_I) +5 = Option (2) is correct.
2. Official Ans. by NTA (2)
2x—-1)2+5=¢ ALLEN Ans. (3)
2(2x —1)2dx =2t dt
Sol. Let [= zj'ln JI=x +4/1+x) 1 dx
24t7 —5dx =t dt (N (in
(LB.P.)
t* —5c0st 1. 1
So I dt = Esmt+c I=2[(x.ln(\/l—x +\/1—x))0
:lsin (2x—1)2+5+c j’ ( )( 1 jdx
2 e x+\/1+x Witx 2/1-x
10. Official Ans. by NTA (4)
1 / /
(5x8+7x(’)dx 2(Inv2 -0 —EJ. WIZx - VlEx dx
Sol. f(X):'[ P 25 (W1=x +T+x)V1-x2
x" ()C5 +x7’ +2) ( 2)
:(logeZ)—J.X' 272Vl x dx  (After
Letx5+x7+2=t 0 _2X\/1_X2
(=5x-6 — Tx-8)dx = dt rationalisation)
1 2 N
I-+V1-x S
gt 1 ~(log,2)+ [—J dx :
= f(x)= ¢ { JI-x2 :
F
o :(loge2)+(sin_1x)0—1 EL
VACY e e n :
X" +14+2x :10g62+(——0)—1 i
2 F
1 2
F()=7 o T1=(log,2)+ E 1 2
4 (Ogc ) 2 ;/3;
= Option (3) is correct. %
4 E
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Official Ans. by NTA (2)

n/2

Sol. g(t)= j (cos%t+f(x)jdx

-n/2

T /2
g(t)= ncoszt + _[,"/zf(X)dX
(t)= ncosEt
& 4

g()=""g(0)=n

N

Official Ans. by NTA (1)

1007

sm X Sln X
Sol. I= | ——dx=100 dx
| S an-tonf=E
lOOJ‘ei% de
0

= 50{]£ ef%dx —je%‘ cosZde}
0

0

J/dx [ne ]—n(l— N

0

L= Ie_% cos2xdx
0

= —TEC_% cos2x}0 - I—ne_% (=2sin2x)dx

(1 el) 27tj As1n2xdx

0

i

—n(1=¢™) —Zn{—ne%‘ sin2x]0 - J-—ne%ZCOSZde}
0

=n(1-¢")-4n",

_nl1-e™)
P 1+4n

1=50{n(1—e") = ﬂ:(l— D
{ s

+ 472

=1

~200(1-¢")n’
1+4n°

Sol.

Sol.

Official Ans. by NTA (3)
5n/24 (Coszx)m
Let I= e 7 ...()
o (cos2x) +(sin2x)
- 3
5n/24 [COS{2£4_XJ}]
=1= dx

{.Tf(x) dx = 'Tf(a +b —x)dx}
1/3

w24 (sin2x)

So I= 77 dx
+(0052x)

...(ii)

/24 (Sin 2X)1/3

S5n/24

Hence 21= [ dx [G) + (ii)]
/24
=2 = 4_7r =|l= I
24 12
Official Ans. by NTA (1)

£ 110,00 > [0, ), f(x) = [ [y]dy

Letx=n+f, f €(0,1)

n+f
Sof(x)=0+1+2+...+(—1)+ j ndy

n

[X]([X]_l) +[x]{x)

Note lim f(x) = n(n2—l) s

n(n—l)
2

1imf(><)=—(n_1)2(n_2)+(n—1) N

n(n-1)
2

fx)= (n € Ny)

so f(x) is cont. V x > 0 and diff. except at

integer points

L 4
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7.

Sol.

Sol.

Sol.

ALLEN

Official Ans. by NTA (3)

f)=[(5+1-1) dt+j(5+(t—1)) dt

2 X
:6—l+ 4t+t—
2 2

f@eH=2+8+1=11
fQ)=f2)=5x2+1=11
= continuous at x =2
Clearly differentiable at x = 1
Lf'(2)=5

Rf°(2)=6

= not differentiable at x =2
Official Ans. by NTA (2)

1
Let I= J.log(x+\/x2 +1) dx
-1

log(x X+ 1) is an odd function

L I=0
Official Ans. by NTA (2)

dx
(1 +e*)(sin* x +cos® x)

Lo
Il
A‘ﬂ!—.p\;\

Using ‘[f(x)dX:Jf(a+b—X)dx

/4
" dx

2 (e ) (sin® x + cos* x)

Add (1) and (2)

1=

dx

= —F——F
sin* x +cos* x

‘b‘:‘l—.p\;\

21_2}d—x
Sln4 X+COS X

(1)

10.

Sol.

dx

™
"f(l+tan x)sec? x
b tan® x + 1

(1+ 12 jsec2x
tan” x d

1 2
[tanx— j +2
tanx

=t

1= X

[SE I—

tanx —
tan x

[1 + 12 jsec2 xdx =dt
tan” x

_L[_Ej _m
LU 2) 22
Official Ans. by NTA (1)

For domain

log (log3 (18x —x* - 77)) >0

log, (18x —x>=77)>1
18x —x*—77>3

x> —18x+80<0
x€(8,10)

=a=8 andb=10

Sll’l X

I
—

sin’x +sin’(a+b— x)

a

I—jl sin(a+b-—x)
- sin’ x +sin’(a+b—x)

b-a
2

21=(b-a)=>1= (~~a=8and b=10)
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11.

Sol.

12.

Sol.

Official Ans. by NTA (3)

ANYAN
NT

f(x) = [ g(t)dt

f(x)—>5
fi(x) >4
g(x)—>4
g'(x) >3
Official Ans. by NTA (5)

/2 7
1=2 I sin® x e *dx
0
/2 s
=2 I sinx e " *dx +
0

/2
I cosx e " *(—sin2x) dx
%/—J
0 1 11

/2 o . /2
=2 j sinxe™™" *dx + [cosxe’s‘“ X l)

0

/2
+ I sinxe " * dx
0
/2 )
=3 I sinx e *dx —1
0

e“d
== J. ¢ (Put —sin’ x = t)

N1+a

3 e
SN

3
e —dx 1
2e \/—
s

1
- 2-2[exx
e0

Hence, a+f =

13. Official Ans. by NTA (2)
1
P ((xe1 x-1Y &
Sol. Iz‘[ (X X ) dx
_{ x—-1 x+1
Y
VB a VAT

1=_%j Xz_ldx:>1 24[
"
JE .

:>I:—4_[
0

dx
-1

dx = I——4ln‘x —1‘/f

=>[=4In2=1I=In16

14. Official Ans. by NTA (2)

2n-1 1
Sol. L=lim—.)Y

2
01+4x

= L= %tan_1(2x)

= L= ltan_1 4
o 2

15. Official Ans. by NTA (2)

2 X +[x]
Sol. I:j <] dx
0 ©

jidx+jxildx+ix+2dx+ ..... j‘x-i__4dx

Oex 1e 1 Zex—Z 4ex4
U U U
x=t+1 Xx=z+2 x=y+4
1
[ a2 2z e+ [V B ax
e e” e’

= SI(X +4)e *dx

= Se ¥ (—x-5); :>—£+25
(§

a=-30
B=25 =50+6p=0
(a+ By =5"=25
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16.

Sol.

17.

Sol.

ALLEN

L 4
Official Ans. by NTA (3) 18. Official Ans. by NTA (3)
16
% 2 sinx s 2 = loge
1 1 Sol. Let I= dx
1=.[('+“?,X)+-” ('+?n %) e !10g6x2+10ge( —44x +484)
0 (1+TCSIHX) (1+n5mx)
16
log, x*
I=_|.()A(1+sin2 x)dx : log_x* +log, (x—22)"
We know
n nl 3=
=4 =" b b
2 22 4 [f(x)dx = [f(a+b-x)dx (king)
Official Ans. by NTA (1) s '
0
L ) 1t lo (22—x)2
U =111+= - g :
! t s log, (22—x)" +log, (22—(22-x))
1: —4/n? 16
L=1im(U,) I“I log, (22-x)’ x .
o log_ x* +log, (22-x)
lim 22 - )+ @)
logL =lim 2ZIOg 1+—
n—o0 n =1 n 16
21 = [1.dx =10
4r 1 2)
= logL=lim » —.—log| 1+—
8 sz n n g( n I=5
] 19. Official Ans. by NTA (1)
= 10gL:—4Ix10g(1+x2)dx Jx
0 Sol.

put 1+x° =t

Now, 2xdx = dt
r 2
=—2[log(t)dt = —2[tlogt—t],
1

= logL=-2(2log2-1)

. L:e—2(210g2—1)

P TPEmTcTm L

Let x =t = dx=2t.dt

1 t(2t)
= ! (+1)+3t)(3+t%)

1

_ (3¢ +1 —(+1)
'[(3‘[ +D)(E+1)E+1?) :

dt
I= ~([t+1(3+t) ~|.(1+3t 2)(3+¢)

I B+t2)-(¢ +1) lj-(1+3t2)—3(3+t2)
(+1)3B+t ) 84 (1+3t)(3+t%)

+

1 dt
§£€+3 8J0+3t
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~ _gj dt 3¢ dt
29tP+1 84 t*+3 87143t

0

t

- %(tan_l (1)), —%(tan‘l [ﬁm

83
(52223
n 3

g8 16
502

20. Official Ans. by NTA (5)

Sol. I= j ([2X]+|x|)dx

-1/2

y=[2x]
-1/2 ///.
0 1 1
%) 12 1

= Jl. [2x]dx+ j‘ |x|dx

-1/2 -1/2

0

=0+ I (—X)dX+.:[XdX

21.

Sol.

22,

Sol.

23.

Sol.

Official Ans. by NTA (4)
x9(x) = j3t2 ~2¢'(t) dt
5

X(x) = x* =125 = 2[$(x) — ¢(5)]
x0(x) = x° — 125 — 2¢(x) — 2¢(5)

60)=4=9(5) = ->

X’ +8
b0 = X+ 2
0(2)=4

Official Ans. by NTA (2)

1 2
Tc2 “sin T;—de +!sin%(x )] dx}

0

2 2
=7 —z[coszj-k((x—l)(—zcosg)) —J.—zcoszdx
m 2 n 2)) 1 2

{ 2 2 2 2(. nxﬂ
=n"|0+—+—+—.—| sin—
T T NT 2/

=4n—-4=4(nm—-1)
Official Ans. by NTA (4)

fx) = x +j0%sinxcosyf(y)dy

f(x) =x +sin xjo%cosyf(y)dy

| —
K

= f(x) =x + K sin x

=fly)=y+Ksiny

Now K = L%cosy(y +Ksiny)dy

K= J.OA ycosdy + J.OA cosysinydy
Apply IBP Put siny=t

K =(ysin y)g/2 - I%sin dy +KI;tdt

0
=K= E—l'f‘K(l)
2 2

=>K=n-2
Sof(x)=x+(n—2)sinx

Option (4)
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24.

Sol.

25.

Sol.

26.

Sol.

ALLEN

Official Ans. by NTA (2)
2 2
1Y |-3]dx
J{6-17]-3)
2 3
=j[x2]—3jdx
1 1
3 2 NG 2
:j 0dx + j Ldx+ j 2.dx + j3.dx—6
1 1 V2 3

=2-1+2(/3-2)+32-3)-6
- 2-3-1

Official Ans. by NTA (2)
f'(x)=f'(2—x)
fix)=-f2-x)+c
putx=20
f'(0)=-f'2)+¢
c=f0)+f2)=1+¢
so, f(x) + f2 —x) =1 +¢&?

I=jf(x) dx

2
1=jf(2—x)dx
0
2

20 = j (f(x)+f(2-x)) dx

0
2
2I=(1+e2)jdx
0

I=1+¢?
Official Ans. by NTA (3)
0 2 a
[ (2x+2)dx + [ (x+2-x)dx + [ (2x = 2)dx =22
Za 0 2
x? — 2x|fa + 2x|2 +x° —2X|a =22
0 0 0

aZ+2at+4+a2-2a—-(4-4)=22

2a2=18 = a=3

].(X-i-[X])dX=—(—3—2—1+1+2)=3

27.

Sol.

28.

Sol.

29.

Sol.

Official Ans. by NTA (3)

1
I= J-xze[")]dx

-1

0 1
3 3
= I x%eldx + sze[x ldx
-1 0

0 1
= I xZe7'dx + J.xzeodx
-1 0

11 1+4e

_gg 3e

Official Ans. by NTA (1)

. n n n

lim| —+ >+ S+t 5

el n (n+1) (n+2) (2n-1)
n—1 n—1

—lim Y —— = lim > ————

oo (nr)’ o Sin’ +2nr +1°

n-1 1
2

1
G Ly (r/n)2+2(r/n)+1

L
&

fo) 2
(x+17 L&+D], 2
Official Ans. by NTA (19)
2

I 3|x2—x—2|dx

-2

2

=3j |x2—x—2|dx

=3__jl (xz—x—2)dx+j‘—(x2—x—2)dx}
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30. Official Ans. by NTA (3) 32. Ofﬁcial Ans. by NTA (1)
log, t Sol. I Tdx = Lo
Sol. dt
ol fix)= [t [ioo q 1 1
Now Let X = —— = dx =——+—-dy
"¢ rnt 1 y+1 (y+1)
j Tdnlet=1
y o)
I _ _])_ 1 yn—] dy :]3 yn—]
—+j my v, SR ) ) s
! 1 + y * y2 y o 0 ym71
similarly I, = I—Mdy
X 0 (1 + y)
Iny
= J. dy @© ym—l + yn—l
Ly (L+y) Now 21, = [Z———dy
0 (1 + y)
hence o ymfl +y" 1
(1+t)¢ ) j (1+y)™" v
1 1 +t nt ¢ /nt y
F(x)+f] = |= [ dt = [t X
X 1 t 1+t 1 t Jl_ym 1+yn—1 J.yml_i_ynld
= m-+n y m+n y
1, o (1+) L (1+y)
- Egn (X) substitute y:1
fy" T t™ dt
1 1 = 21m,n = m+n - m+n -2 m+n 2
S0 f(e)+f(—}=— ..(3) !( J +t)"
e) 2
= Hence 21 = ZI%dy =a=1
31. Official Ans. by NTA (1) ’ 1+ y)m !
33. Official Ans. by NTA (2)
Sol.  f(x)= J' e f(t)dt+e* = f(0)=1 Sol. Put2x =t=>2dx =dt
27
= I:lj|sint|dt
differentiating with respect to x 29
f@)=ef(x) +e = [fsint]dt
0
fx)=e(f(x)+1) =2
34. Official Ans. by NTA (1)
ALY, X w2
.([ f(x)+1 d _.([ e dx Sol. I= I cos’ dx (using king)

t(fx)+1)) =e

M(f(x)+1)—In(f(0)+1)=e*-1

Zn(@j:ex—l {as f(0)=1}

fx)=2¢" -1

1+3*

—m/2

—-n/2
/2
(1 +3%)cos® x

—n/2
/2 /2

—n/2
/2

=1= jcoszxdx:z

0

-n/2

dx

cos’ x " 3% cos’ x
- I 1+3X - I

1+3*

= j cos’ xdx:2j cos’ x dx
0
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35. Official Ans. by NTA (4) 38. Official Ans by NTA (3)
/2 /2 R 5 1
Sol. I = _!.4cot xdx = 'LCOt x(cosec’x —1)dx Sol. J‘(Xz +bx+c)dx =1
/2 0
cot"'x
=- -1, 1 b b
n—1 ly4 —+—4c=1 = —+c=—
3 2 2
=— Lo 3b+6c=4 (D)
P2)=5
=1L+ ,= . ?
n-1 4+2b+c=5
312”4:% 2b+c=1 Q)
. From (1) & (2)
L+I.=—
3% 4 b= 2 c= é
1 9 9
Lrl=3 b +c)=7
; 1 ’ 1 ’ 1 are in AP, 39. Official Ans. by NTA (16)
12+I4 I3+15 I4+I6 Sol. f(x)+f(x+1)=2

36. Official Ans. by NTA (1)

100

= f(x)is periodic with period = 2

Sol. z eMdx , period of {x} =1 8 2
P nj_l I = [ f(x)dx =4[ f(x)dx
100 1 100 1 0 0
Z je I *dx .
"00‘ 0 =4(f()+ f1+x))dx=8
0
(e—1)=100(e-1)
el Similarly [, =2 x2 =4
37. Ofﬁl?al Ans by NTA (3) 1421, =16
Sol. 1= [[x]-e™! 40.  Official Ans. by NTA (2)
0
1 2 3 10 Sol. f(x)=e"sinx
I=Ide+I1 ¢ X+J.2 e +j9 e dx )
0 ! 2 9 Now, F(x)= j f(hdt = F'(x) =f(x)
n+l 0
I= Z I n-e"1*dx 1 1
"m0 1= [(F(x)+£(x))e” dx= [(£(x) +£(x))-€" dx
4 n+l—-x n+l 0 0
=Y ne ), | |
n=0 -
. = 2[f(x)~ex dx = ZIC_X sinx - e* dx g
= —Z n-(e” —e) ‘ ’ é
n=0 1 3
) = 2[sinx dx :
=(e-1) Z n 0 %
n=0 =2(1 —cos 1) g
9-10 :
=(-D— 1.1.1.1 2
1=231- 1—3+—4+—6+—8 ......... ,;/3;
=45(e— 1) 2 146 I8 3
2 E
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2 2 2 42. Official Ans. by NTA (1)
4716 Sol. I = Ix”” (loglxl)" dx
1
2 2 2 e
I-=<I<l-=+=— 9 x2
|4 4 16 = (log|x|)1 Jn(log|x|) — Z_de
1 331 201, = e - nl,,
— <l <— 20110 = 620 - IOI()
12 360 2019 = 620 — 918
11 331 :>20110 101, + 91g
= Iel:—,—:| =10,B=9
127360 :
43. Ofﬂc1al Ans. by NTA (Bonus)
/3 - a
- e [ﬂﬂ} Ans. (2) Sol. ga)= | X0
360 360 ° (sin® x + cos” x)
6
. /3 o
41. Official Ans. by NTA (1) o(c) = j . acos X I (ii)
[ 27x] [. 2rx] * (sin” x + cos” x)
sin27 x sin2m x 5
Sol. Let I—Ix—md dex (1)+(2)
0 0
T
[sin27x] @7
Function f(x)=-""-"" is periodic with i
e =
gla)=17
period '1' Constant and even function
Due to typing mistake it must be bonus.
Therefore 44, Official Ans. by NTA (512)
Sol. 1=2 dx Even funtion
_ 1Oj[sm2nx] dx _[f {Ev }
4
T I 4x - - )dx
0
=10j—[Sln xnx] dx at
=2 j g(4-x)dx J
V2 ¢ . 1 . 0
_10 J- [sin27x] dx + J- [sin2mx] dx - 2(2_56 —0)=512
v € 7, € 45. Official Ans. by NTA (3)
1
L Sol. 5sf(t)gwe[o,l]
10[0 + [ dx J 1
2 € OSf(t)SEVtE(l,:)’]
1 3 1 3
—-10] ¢ dx Now, g(3)=[f(t)dt=[f(t)dt+[(t)dt
12 0 0 1
1 1
1
100 _e?) . _([gdt !ft dt<j1 a  ..(1)
Now, and jo dt<jf dt<j dt ..Q2)
10-e" —10-¢"*= ae™ +Be ™ +7 (given) Addlng, we get

m node06\BOBA-BB\Kota\JEE MAIN\Topicwise JEE MAIN-2021

=a=10,=-10,y=0

Saoa+B+y=0 Ans. (1)

—+0Sg(3)<1+2(3 1)

<g(3)<2

W | = W
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L 4
3. Official Ans. by NTA (1
DIFFERENTIAL EQUATION icial Ans. by NTA (1
2
1. Official Ans. by NTA (1) Sol. sinxlldx ;
Sol. We have :[[([X] = X]) * ®
X(y-tany 1) z
¥ Sxx 1= [ () [sinx)dx )
= = | ([-x]+[sinx])dx ....
dx xtan Za
X (King property)
dy _y —cot(zj z
dx x X 2 ( ) ( . . )
2= jL[x]+[—x}+L[smx]+[—smx]J dx
Putl— v - ] N
X
=y=vn g
_dy_ ndv 21= [ (-2)dx =-2(r)
“dx dx -
o’
Now, e get 4. Official Ans. by NTA (4)
v =V — n—1
vino—=v cot(v) Sol. I=Zf(%]%
t __[9X 1
= [(tan)y == 1= [f(5x)dx
: y :
.0 = ||=—/
nsec(xj nlx|+c I:I(5x+1)dx
M2)-(2)-E ]
2 X I=
2
. y|_1 .
sosec | L ==
(X) X I = ;—‘,— 1 = %
(y) 5. Official Ans. by NTA (2)
= cos| = |=x )
X Sol. cos(gcos’] (e™ )de =+e?* —1dy
y =xcos” (x) Put cos (e 0, 6 € [0, n]
So, required bounded area 080 = 6% = 2 cos’ 9_1 o
/ 2
I (cos x)dx:(n_lj 9_\/ex+1_\/ex+1
( 1) 8 COS— = =
0 2 2 2c*
(LB.P.) 1
.. option (1) is correct. © —dx = e —1dy
2. Official Ans. by NTA (2) 1 2¢
X 2 Z _ dy
Sol. &%yl ydx+Xdy—0 \/7-“\/7‘5 _ .‘-
_ _ t x
e* ,1_y2dx+_ydy Put &* _t,&=e
X

_y ex
= dy =
s ol
= Jl-y?=e*(x-1D+c
Given: Atx=1, y=-1
=0=0+c =c=0

Ll-y? =e¥(x-1)

Atx=3

1-y=E2 =y =1-4¢

[J \/: = [dy
_ 2y

.
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dz 7. Official Ans. by NTA (4)
) - —

J’ z :\/Ey Sol. y+1=Y=dy=dY
1 1 x+2=X=dx=dX
\Nz* z Y

d :>(XeX +Y)dX=XdY

_J‘ z__ 2y

Y
Nl-2z 3XdY—YdX:XeAdX
Y
(12" ORE.
- =>d|—|e X=—
Dy Yex -2
N —ei%‘ =(X|+c
2(1——) =V2y+c by
t (3,2)—> —e 3 =13 +c
12 Y 2
_e X)) = (0.-1) — R 2
2(1-¢™) N2y te———=c 2 —e X =/n|X|—¢ ? - n3
2(1-e%)"2 = V2 (y +1), passes through (a, 0) X
( ) e X=¢?? 4+ /m3-/nlX|>0
21-¢'" =2 nlX]< (2 + tn3)
1 1
1_e—CL :—:l_e_a:— — 2/3
N 5 Let A (e +€n3)
1 x +2|< ¢
e*“:E:eﬂzz —<'<x+2<¢
A x
6.  Official Ans. by NTA (3) < —2<x<¢ -2
d * g
Sol. 1 2gin?x =1+ycos2x a+B=—4=a+pl=4
dx
q Although x = -2 should be excluded from
= d—y+(—COSZX)y =co0s2Xx domain but according to the given problem it
* . will the most appropriate solution.

LF = o) e _ 8.  Official Ans. by NTA (4)

Solution of D.E. Sol. &Y y‘_xdx — x dx

y(e 2 )=I(cos2x)(e 2 )dx+c dy—dx

e’

( 7sin2x) _sin2x
=>yle ? J=—e 2 +c

Given

%

y=-l+e

= y(0)= —l+e 2 = (y(0)+ 1) =¢"

2

L, X
=>-e"V=—+c

2

Atx=0,y=0=c=-1
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Sol.

10.

Sol.

ALLEN

Now put value of x =4 we will get a =12 & =4

L 4
So minimum value occurs at x = 1—\/5 11. Ofﬁcu;l Ans. by NTA (1)
Sol. )
5 A 2-(4-243) x/nx
y(l— 3):(1_ 3)—€n 2 dy 2dx
- — =
y  xfnx
=(1-3)- (3 -1) = fnly| = 2/n|fnx| + C
Official Ans. by NTA (4) put x =2, y = (/n2)’
Lete' =t —c=0
_ 2
= ﬂ—(2sinx)t:—sinxcoszx =y = (fx)
dx 2cosx = f(e) =1
LF.=e 12. Official Ans. by NTA (1)
=t-e" = | e’ (=sinxcos’ x)dx
I ( ) Sol. g:e“.e” :J.e”dy:je”dx
— ey 'CZCOSX — ICZZ . szZ,Z — eZcosx dx
—4y 3x
1 1 e ¢ et cne T
= & =—.cos’ x-&*™ ——cosx-&" ™ +——+C -4 3 4 3 12
2 2 e-4y e}x 7 Ly 4e3x -7
n 3 =S, =e =
atx:—,y:OjC:— -4 3 12 -3
2 4 3 3
1,1 13 e =— 34Y=fn(—3xj
= e’ =—Cos"X——COSX+—+—-¢€ 7—4e 7—4e
2 2 4 4 ; )
[cos’x cosx 1 3 4y=£n(—j when x =—-=/n2
=y=log - +—+ e 6 3
2 2 4 4
L 1 ’ 1) 1( )
Putx=0 Y= Ma)7 ™"
1 1 3 1.3 13.  Official Ans. by NTA (16)
= y=log J+7e =a=rp=7 Sol. F(3)=0
Official Ans. by NTA (1) 'F(x) = [(36 + 2t +4F'(1))dt
xdy = (y + x’cosx)dx 3
xdy = ydx + x’cosxdx ¢*F(x)+e*F'(x) =3x* +2x +4F'(x)
3
xdy — ydx _X cosxdx (e* _4)ﬂ+exy —(3x2 +2%)
%2 %2 dx
X 2
d(y d_yJr e _ (3x% +2x)
— L= y
dx(xj—jxcosxdx dx (e —4) (c*—4)
[ (Bx24+2x) [
= ¥ = xsinx — Il.sinxdx ye (&%) =J‘M€Ie - dx
x (e -4)
X _ 2
Y _ xsinx + cosx + C y.(e —4)—J.(3x +2x)dx +¢ i
X (" —4) =% +x° g
yle" —4)=x"+x"+c z
=0=-1+C=C=1,x=7n,y=0 <
Putx=3=c¢c=-36 #
Y g 3
so = =xsinx + cosx + 1 (x* +x2-36) 3
X F(x)=— "~ —— 8
(e -4) Z
= x’sinx + xcosx + X x =~ 2 X 3,2 x 4
y = xsimx P F'(x)—(3X +2x)(e* —4)—(x* +x*>-36)e 5
(e —4) %
g
3
E
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Sol.

15.

Sol.

Official Ans. by NTA (2)

secyg—yz 2sinx cosy
X

sec’ ydy =2sinxdx
tany =—2cosx+c¢

c=2

tany =—2cosx +2 = at x =

SR

tany =2

d .
sec?y Y = 2sinx
dx

dy
dx

5—=2

Official Ans. by NTA (2)

(x —xV)dy = (y + yx* = 3x")dx

= xdy — ydx = (yx* — 3x*)dx + x’dy
xdy —ydx

= y—zy = (ydx + xdy) — 3x%dx

= d(lj = d(xy) — d(<)
X
Integrate
= X =Xy -— X +c
X

given f(3)=3

3 3
== =3x3-3F+¢
3

=c=19
" y =xy—-x+19
X

atx=4,% =4y—-64+19

15y =4 x 45

=>y=12

16.

Sol.

17.

Sol.

18.

Sol.

Official Ans. by NTA (2)
Ie'ydy =I e™ dx

ox

=e’= +c ...(0)

o

Put (x,y) = (/n2, (n2)

-1 2¢
—=—4C LG
2 a (@)

Put (x,y) =(0,~/n2) in (i)
1

2=—+C ...(iii)
o
(ii) — (iii)
2% —1 _E
a 2

= a=2(as aeN)
Official Ans. by NTA (4)
(v + Dtan’x dx + tanx dy + y dx = 0

2
dy sec”x
r Yy

o .y =—tanx
dx tanx
j SeCZX
[F=¢ tanx —elntanx _anx

SOy tanx = — I tan? xdx

orytanx =—tanx +x + C
C

ory=—1+ +
tanx tanx
. x> Cx
or limxy=-x+ + =1
x—0 tanx tanx

orC=1

y(x)=cotx +xcotx—1

-

Official Ans. by NTA (3)
2x*dy + (¢ — 2x)dx = 0

y _ y
ﬂ-ﬁ-e 22X:0:>g+e—2—l:0
dx 2x dx 2x° x
-y
e,yd_y_e_:_L = Pute’=z
dx x 2x2
—dz z 1

—— = = xdz+zdx=d—X
dx x  2x 2x




m JEE (Main) Examination-2021

19.

Sol.

20.

Sol.

ALLEN

d(xz) :d_x = xz:llogex+c
2x 2

xe ¥ = %loge X +c¢, passes through (e,1)

= C=—
2

_log, ex
2

xe

e” :% = y=log. 2
Official Ans. by NTA (1)

g—y—ny=2(2sinx—5)x—ZCosx
X

2

[F=e™
SO

y.e”‘2 = je”‘z (2x(2sinx —5)—2cosx)dx

X2

=ye™X =¢™ (5-2sinx)+c¢
= y=5—2sinx+c.exz
Givenatx=0,y=7
=7=5+c=>c=2

So, y=5—2sinx+2e"2
Now at x =,

y=5+2e"2

Official Ans. by NTA (3)

y+ xdy =x’ (given)
dx

Ay y_
dx x

X

1
If = ekd

Solution of DE

=X

= yX= Ix.x dx

S

= Xy = X— +—
3 3

Passes through (-2,2), so

-12=-84+c=>c=-4

L3xy=x—4

ie. 3x.f(x) =x’— 4

21.

Sol.

22,

Sol.

Official Ans. by NTA (4)

R = |3(2)+4(—3)—5|:£
5 5

2 11
(x—h) :?(y—k)

differentiate w.r.t 'x' : —

2(x—h)= 19y
5 dx

again differentiate

11d%y _

o =10,

Official Ans. by NTA (4)

(2x —10y’) dy + ydx =0

= d—X+(gjx =10y’
dy \y

[

20m(y) _ yz

Solution of D.E. is

ILF. =e¢ =¢

x.y = [(10y*)y* dy

5
xy2 :_105}/ +C :>xy2 =2y5 +C

It passes through (0,1) > 0=2+C= C=-2

xy’ =2y’ -2

.. Curve is

Now, it passes through (2,03)

2BP=2p"-2=p-p*-1=0

. B is oot of an equation |y’ —y* —1=0

7

m node06\BOBA-BB\Kota\JEE MAIN\Topicwise JEE MAIN-2021




PR ALLEN
23. Official Ans. by NTA 4) 25. Official Ans. by NTA (1)
dy 2%(y+2Y)
= t)dt 0<x<1 Sol. —=—+—"——~*_
J X dx  2*(1+2°n2)
differentiating both the sides N J‘ 1+ 2y)£n2 _ I dx
(y+2%)
] 2 _
1_(f(X)) —f(X) :>En|y+2y|=x+c
1 _ 1 2 _ g2
= 1-(f0) = f) =0y =02 =0
&:1 = x =/nly + 2Y|
1-7*(x)
=aty=1,x=/(n3
sin”! f(x)=x+C
.. 2
2+ f(0)=0=C=0= f(x) =sinx delee)=xel,2)
26. Official Ans. by NTA (2)
[sintdt Sol. Let,y=tx
Now lim 2 0.1
x—0 X2 0 2 dy dt
—=t+Xx—
dx dx
24. Official Ans. by NTA (2)
X9y x tx(t+x£j—x t? (t)
Sol. ﬂ:ﬂ dx '(t )
dx 2
t?)
dy . t* + xt t o
2y&_2 (2y_1) X (PV(tZ)
te'(t° ) dx
X t -
Jzy dy = .[2 dx I(p(t) X
PN
Mm(2-1) . Let o(t)=p
= + ' _
m2  in2 - ¢'(t)2tdt = dp

m node06\BOBA-BB\Kota\JEE MAIN\Topicwise JEE MAIN-2021
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= logy(2” — 1) = 2*ogre + C

wy(0)=1=0=log,e+C

C =—logye

= logy(2” - 1)= (2" - 1) loge
put x = 1, logy(2” — 1) = logye
=e+1

y=logy(e + 1) Ans.

dy dx
= —_— = —
J3,=1%
1 2
E Ine(t”) = fnx + Inc
o(t) = x’k

2
(p(%):kxz,(p(l)=k

Y
@(4) 40(1)
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27. Official Ans. by NTA 4)

1
Sol. xzdy+[y—;jdx=0 x>0,y(1)=1

X
_1)
x*d ( Y~ ax
y X
d_yzl—xy
dx X’
dy_1 vy
dx x° x?
dy 1 1
dx x> 'y_x3
de —l
If e'[ x? =e X
L _L
ye X — _36 X

X
le'=c¢')+C
1
C=-¢'=——
€

28. Official Ans. by NTA (2)

Sol. d—y+l =bx>
dx x

ldx
ILF.=ex =x

So, solution of D.E. is given by

y.X = jb.x3.xdx +c

_e bxt
Y X 5

29.

Sol.

30.

Sol.

Passes through (1, 2)
b

2=c+ — (1
s 6]

31b 62
25 5

By equation (1) & (2)
c=0andb=10
Official Ans. by NTA (4)

dp
— =0.5P—-450
dt

cln2+

2

dp
P-900

dt

:> JR—
2

—
S S——

0

= [n]P(t)-900|]" :BT

0

- €n|P(t)—900|—€n|P(O)—900|=%

- €n|P(t)—900|—€n|50|:%

for P(t) =0
900| t
= 5n—=5:>t=2€n18
Official Ans. by NTA (4)
Given
y(0)=0
& ﬂ:(x—2)2+y+4
dx x-2
S A A L
dx x-2 x—-2
,de 1
=ILF.=¢’*? =
x-2
Solution of L.D.E.
1 1 4
= =—| x-2)+——|d
yx—2 7(—2[(X ) x—2) *

=Y _x- 4 +C
x—2 x—2

Now, atx=0,y=0=>C=-2
y=xx-2)-4-2(x-2)
=>y=x2-4x

This curve passes through (5, 5)

m node06\BOBA-BB\Kota\JEE MAIN\Topicwise JEE MAIN-2021
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31.

Sol.

32.

Sol.

Official Ans. by NTA (1)
(2xy? — y)dx +xdy = 0
2xy? dx —ydx +x dy =0

SRTETWE

y’ y

Now integrate

2 X
X =—+¢C

y

Now point of intersection of lines are (2, 1)

4=3+c =c=2

1

=242
y

Now y(1) =-1
= ly()[=1
Official Ans. by NTA (3)

dy _xy’+y
dx X

xdy —ydx
————=xdx

y

—d [ij = xdx
y

X X
——=—+c
2

-+ curve intersects the line x + 2y = 4 at x = -2

= point of intersection is (-2, 3)

.. curve passes through (-2, 3)

2 4
= —=24+c > c=——
3 3

x_x 4
y 2 3
Now put (3, y)
-3 19
> —=—
y 6
= y-"18
T

33.

Sol.

34.

Sol.

35.

Sol.

Official Ans. by NTA (1)

1200 2
4B _B= J.@:k_[dt:k:lfn(gj
dt ) 2 5

1000 B
2000 T
B[S = 122
1000 B 2 5 0 fn(6j
5
= k=2/m2

Official Ans. by NTA (1)
Put esiny = ¢
dy dt

cosy —=
y dx

siny

dx

= ¢

.odt
= D.Ei1s — +tcosx = cosx
dx

LF. = ejcosxdx . esinx

sinx

= solution is t.e*™* = Icosxe

sinx

=€ +C

siny _sinx

— c
x=0,y=0=c=0

= =]
=>y=0

:>1+ Ej+£ E +L E =
Ne) 27G5)" R4
Official Ans. by NTA (2)
\/g 332
gl x+— |=ax+— ..(1
y ( 5 5 (1)

=2yy'=a

put in equation (1)

vy}
y’ =(2yy')X+—( yz)

')
(yz_zxyy,):( yz)
squaring

3 3
(yz _2nyv)2 — y (y )
. order =1
degree =3

Degree —order=3-1=2
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Official Ans by NTA (2) 38. Official Ans. by NTA (4)
dy . T
Sol. &+(tanx)y—smx, OSXSE Sol. %+2ytanx=sinx
X
LF.= eIudex = e/Msex —gecx
IF _ e_[Zlanxdx _ eZinsecx
ysecx = Itanxdx
L.F. = secZx
ysecx = Itanxdx
ysecx = n[secx |+ C y.(sec’ X) =Jsinx. sec” xdx
x=0,y=0 = =0 y.(sec’ x) :Jsecxtanxdx
ysecx ={n|secx |
y =cosx-/n|secx| y.(sec’ x) =secx +C
1
Y. ==|—F/= fl’l\/z
|"-z (\Ej X%;y:o
1
y|._n= —=log,2 _
|x_Z 2 g = C=22
37. Official Ans by NTA (2) secx —2 ,
d 2_ 2 = = S—— =CO0SX —2C08” X
Sol. —yzy—, x € (0, o) see x
dx 2Xy dy 1
- =t-2t —=1-4t=0 = t=—
put y=vx t 4
P
dx 2v max:l—lzﬂ l
v dx 4 8 8 8
——dv=——r
vo+1 X 39. Official Ans. by NTA (2)
Integrate, .
In(v2 + 1) = — Inx + C Sol. cosx(3sinx +cosx +3)dy
ln[i+1J_—lnX+C = (1+ysinx(3sinx +cosx +3))dx
X
dy 1
- — — ——(t =
putx=1,y=1,C=in2 dx (tanx)y (3sinx +cosx +3)cosx
2
y
In| —+1 |=-Inx+In2 —tanx dx .
n[x2 j e I.F.=eI e gtnleosd _ |oog x|
= x2+y2-2x=0 (CurveC)) B v 07-;
Similarly, Ceosx e By
d 2x
d—z=ﬁ Solution of D.E.
= 1
Puty =vx y(cosx)zj(cosx)- , dx+C s
x2+y2-2y=0 cosx(3sinx + cosx +3) 3
3
(LD (cosx)= | —————dx+C :
Y J.3s1nx+cosx+3 EL
%
M (sec2 ;j g
X y(cosx) = - - dx+C ¥
required area = 2J(V2x—x2 —x)dx - 2tan2§+6tan5+4 g
0 2 §
3
E
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2(tan2X+3tanX+2)
2 2

Put tanizt = lsec2 Edx=d‘[
2 2 2

I_J dt _J dt
V)8 +3t+2 ) (t+2)(t+])

:J(L_;jdt
t+1 t+2
(t+1]

— | =/n
t+2

So solution of D.E.

X
tan—+1
=/n

tan§+2
2

1+tan >

y(cosx)=/n 1 e
2+tan~
2

X
1+tan—

= y(cosx)=/n
X
2 +tan—

Now, it is given y(0) =0

= Ozfn(l)JrC
2

= [c=n)]

1+ tan =
= y(cosx)=/n — 2 |4/n2
X
2 +tan—
2

For x=E
3

+C for 0SX<§

Ans.(2)

ALLEN
Now 40. Official Ans. by NTA (3)
2 Xj 9/4
(sec - dy vy X
Let T, = 2 dx+C Sol. T

dx X = (X3/4 +1)

dx 1
1

——Inx

[F=e 2=¢? =—"

9/4 _—1/2

X_1/2 —J‘L dx
Y- 5/4( 3/4 )
x> X +1

1/2

X
——dx
J(x3“‘+1)
Xx=t =>dx=483dt

Itz 4% dt
(£ +1)

2(3 1.
4J~t (t +1 1) dt

(£ +1)

t2
4jt2dt—4jmdt

3
%—éln(ﬁ +1)+C

3/4
yx % = 4XT—%ln(xm +1)+C

4 4 4
l1-—log 2=—-——log . 2+C
3 28 33 e

y :%xm —%x/;ln(XSM +1)—§

4 4 4
16)=—x%x32——x4In9——
y(16) 3 3 3




JEE (Main) Examination-2021

ALLEN

41. Official Ans. by NTA (1)

Sol. % =(1+y)(x-1)

dy
—(y+l)_(X Ddx

2
Integrate In(y + 1) = X? —-X+c

)

42. Official Ans. by NTA (1)

0,0)>c=0=>y=e

Jn/2
Sol. 1= [ ([x*]+[-cosx])dx

0

1 /2 /2
:j0dx+ j dx + j (—1)dx

0 1 0
:JE_l_JE:_l
2 2

=|I|=1
43. Official Ans. by NTA (3)
Sol. y*=4ax +4a?

differentiate with respect to x

= ZyQ =4a
dx

Sao| Y
2 dx

so, required differential equation is

2
y’ = 4><Xd—y x+4 ydy
2 dx 2 dx

44.

Sol.

45.

Sol.

Official Ans. by NTA (1)
Lety+1=Y

dy X
LS =Y2e? —xY
dx

Put —lzk
Y

y+1
1

Lytl=————
Y (x+c)e" 12

(@)

1
whenx=2,y=0,thenc=-2- —
e

diffentiate equation (i) & put x =1

(dyj e3/2
we get | — =— 5
dX x=1 (1 +62)

Official Ans. by NTA (4)

xdy —ydx = /x> —y* dx

2
-, Xy-ydx 1 /1_Y_2dx
X X X

N I d(x) J‘dX

m X

= sin (ZJ = £n|x| +c
X

atx=1,y=0=>c=0
y = xsin(/nx)

A= jxsin(ﬁnx)dx

1

X = e, dx = etdt = j e sin(t) dt=A
0

2t - T 1 2n
ocez“+[3=[e—(2s1nt—cost)} —re
5 0 5

o= B:% so 10(a.+B)=4

1
55
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AREA UNDER THE CURVE 3. Official Ans. by NTA (4)
Sol.
1. Official Ans. by NTA (1) 0
Sol. x=1
> P11 x =+/5
5 ri2 2_ 1 !
B %2y =, Required area = J.(4—2x—2xz)dx=4x—xz—23i3
Tangentat P :x + 4y =5 0 o
Required Area —4_1_2_7
3 3
A 5-x 5-x°
=[5 4. Official Ans. by NTA (2)
1
Sol. R={(x,y):max(0,log,x)<y< 2",% <x< 2}

It we assume a, B,y, € Q (Not given in

question)
5 5 5
then a=—,p=—> &y=-=
a=pbEg &
o+ B +7y[=1.25
2. Official Ans. by NTA (2)
y

Sol. 7

y +4x-4=0

Required Area (shaded)

[ o (15 o

0 0

zz{i_l} =(2)

m node06\BOBA-BB\Kota \JEE MAIN\Topicwise JEE MAIN-2021

2X

/

121 2

2"dx—J2.€nx dx
1

10 | — — 1

2
= [2 } —[xlnx—x]l2
In2

(22)_21/2
log, 2

(22-2)
_ 2oV
log, 2
=222, p=-2,y=1
= (o + B +2y)
— (22 -2-2-2)

= (2)' =2

~(2In2-1)

-2In2+1
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5. Official Ans. by NTA (3) 7. Official Ans. by NTA (114)
Sol. f(x)=6x"—6x—12=6(x—2)(x+1)

Sol.
Point = (2,-20) & (-1,7)

N =/

-1
- | /

0 2
y-x=2,x'=y A= (2% =3x* —12x) dx+ (12x +3x* —2x° ) dx
Now, x> =2 +x o 0

2 . 5 . 0 2

=x-x-2=0 A:[X——X3—6xzj +[6x2+x3—x—j

2 1 2 Jo

=>x+DHx-2)=0

2 4A=114
Area = I(2+x—x2)
e} 8. Official Ans. by NTA (1)

x X[ Sol. y=3 = x=2
=2x+———
2 iy Point is ( 2,3)
Diff. w.r.t x
= (4+2—§J—(—2+l+lj
3 23 2(y-2)y' =1
=6-3+2 2 !
=6 — - — = — = '—
2 Y Ta(2)
6 Official Ans. by NTA (27)
. 1
= Ve =;
2
R — y=3_1 =>x—-2y+4=0
Sol. x—2 2

For A & B
3 =6x+24=>x>-2x-8=0
=>x=-2,4
4
3 3,
Area = [—x+6——xjdx
e jzz 4

4
2 3
N PR S By
4 4
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9. Official Ans. by NTA (26) 11.  Official Ans. by NTA (2)
(E 9) (0,9) F (\3,15)
Sol. 274 Sol.
y =mx
(0,1 5
Required area = 2 J. (2x% +9-5x)dx
0
/4 3/2 \ B 1B
= 2[9x—x ]0
=293 -33] = 1243
32 12. Official Ans. by NTA (3)
Total area = J. (1+4x —x*)dx
0 Sol.
3 3/2
=x+2x°-—| = 3
0 8
39 133
*T6 222"
Required area
3 6
~ 3m=—> — 12m=26 = nx(6)2—2_[x/§xdx—j\/36—x2dx
0 3
6
=36m-1243 - 2| 2436 - x> +18sin ' >
10. Official Ans. by NTA (1) 2 6 /s
93
x =36n-1243 2| 9n-3n—- =
Sol. A=Jf((sinx+cosx)—|cosx—sinxl)dx ( 2 ]
=24n-3/3
m 13. Official Ans. by NTA (64
A=J()/2((sinx+cosx)—(cosx—sinx))dx va y ©4
y = sinx
+ %((sinx+cosx)—(sinx—cosx))dx i %T[
Vs Sol. i H » X
AN\
y = COsX

A= 2j?sinxdx + Zj;écosxdx
4

i)
A=4-22=22(2 - 1)

Option (1)

5n/4
A= J (sinx —cosx) dx
T[/4

. Sm/4
=(—cosx —sin x)L[Z

HEHEHLEHE)

2 2
$+$=2\/§

= A*=(242) =16 x4=64

=A=
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14.

Sol.

15.
Sol.

16.

Sol.

ALLEN

Official Ans. by NTA (1)

cOS X \(sin X
A,
A,

0 /4 w2 T

/4
I (cosx —sin x) dx
0

A, :(sinercosx)g/4 =\2-1

A=

n/4 /2
A, = J. sinx dx + _[ cosx dx

0 n/4

= (—cosx)z/4 +(sin x):Z

A, =v2(V2-1)

AA=1:V2,A +A =1
Official Ans. by NTA (BONUS)
Remark :

Question is incomplete it should be area
bounded by y=|x —1|—2|andy =2

-3 -1 1 3.5

Area = 2(1.4.2j
2

Official Ans. by NTA (2)
dy

—=2(x+1

" (x+1)

x=—1
= [dy=[2(x+1)dx

= yx)=x2+2x+C

18

Area = —8
3

-1++/1-C

—]+ﬁ
2 j (—(x+1)2—C+1)dx=¥

g

3

—1+V1-C

=

3
2{—@—Cx+x

~(W1-C) +3c-3CV1-C

:|1+ﬁ

-

343/1-C-3C+3=28
= C=-1
= fx)=x2+2x-1, f(1)=2

17.

Sol.

18.

Sol.

Official Ans. by NTA (41)
f:[-3,1]>R

min{(x+6),x2} , —3<x<0

max {\/;, xz} s

2

X

f(x)=

x+6

35 0| 1
area bounded by y = f(x) and x-axis

= ]z(x+ 6)dx+])- x*dx +j\/;dx
-3 ) 0

A
6
6A =41

Official Ans. by NTA (3)
4y2 =x2(4 - x)(x - 2)

ly| =%\/(4 -x)(x-2)
SNE=xx-2)
and y, =_7X«/(4—x)(x—2)

D:x € [2,4]
Required Area

= j(yl -y,) dx:jtx\/(4—x)(x—2)dx (D)

= Y=

Applying J.f(x) dx = If(a +b—x)dx

Area = [(6-x)/(4-%)(x -2) dx
H+@)
2A=6[J(4-x)(x-2) dx

(2)

4
A=3[\1-(x-3) dx
2

(2,0)\<3y<4,0)

L 4
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MATRICES

Sol.

Sol.

Official Ans. by NTA (1)
{2 3}
A= ,aeR
a 0

A+A"

and P=

0
_ T
andQ:A2A = 3 2

As, det (Q)=9

= (a-3)"=36

= a=3+6
a=9,-3

3+a

det.(P) = .
ats 0
2

a2
=O—%=O,fora=—3

@-3°_ 1 _
;=4 (2(12), fora=9

.. Modulus of the sum of all possible values of
det. (P) = [-36/+| 0|=36 Ans.
= Option (1) is correct
Official Ans. by NTA (910)
I -1 0
Let A={0 1 -1|=I+C
0 0

1
where 1=| 0
0

0

0

0

0

0

0

=0-

-1 0
-1
0

S = O
—_0 O =

0
,C=|10 0
0 0

S o o o O

1
0
0
0
0

0 0
B=7A"-20A"+2I
=7(1+C)°-20(1+C) +2I

=7(1+20C +*C,C*»-20 1+ 7C+'C, C*) + 21

Sob;;=7 x2C,—20 x'C,= 1910

Sol.

Sol.

Sol.

Official Ans. by NTA (1)

|A = Y 2sinx +2
X

d

—=lAl

dx
ﬂ:—z+25inx+2
dx X

d—y+1:2sinx+2
dx x
1
LF.—e ™ o x
= yx = [x(2sinx +2)dx

Xy = x* — 2x cosx + 2sinx + ¢ .....(I)
Now x=m,y=m+2

Use in (i)

c=0

Now (i) be comes

Xy = x> — 2X cosx + 2 sinx

put x = m/2
2
Eyz[ﬁj —2.—cos—+2sin—
2 2
T
2T
Official Ans. by NTA (108)
2 -1 1
A=-1 2 -1
1 -1 2
Al =4

3adj(2A )| =[3.22adj(A™)|
128 12

—12%adi(A ™) =123 |A 1 =25 =12
ladj(A™)] =12° A" T

=108

Official Ans. by NTA (3)
4, ap ag

A=la, a, ay

Letx=|1
1
a;, +a;, +a; 1
AX =|a, +a, +ay, =1
a; +a;, +a; 1




Sol.

Sol.

JEE (Main) Examination-2021

ALLEN

L 4
= AX=X 8. Official Ans. by NTA (1)
Replace X by AX 1 0
A’X=AX=X Sol. P=|1
Replace X by AX 2 !
AX =AX=X -
i 1 0|1 O 10
X; Xy Xy P’=|1 | -
Let A=y, v, v, 5 1 5 1| |1 1]
Z) Z; Z4 _ _
| 3 g 0—1 0 1 0
X, +X, + X, 1 lel 1 1:31
A L]=|y +y,+ys |=|1 S ) 2
1 Z,+Z,+2Z 1 - —ar
bhmes P4_1 offt o} [1 0
Sum of all the element = 3 o1l 1l 2 1
Official Ans. by NTA (3125) B o
a b ¢ '
. _ 1 0
Let matrix B=|d e f - PP =
g n i 25 1
AB = BA 9. Official Ans. by NTA (4)
r 7 1 2
01 0][a bec)fabc]fol 0] [ A:{ }|A|:6
1 0 0f|d e f|=|d e f|[1 0 0 -1 4
0 0 1]|g i g h i|l0 0 1 2 1
d e f| [b a ¢ -‘:ade:lF _2}_ 33
a b cl|=|le d f Al 6[1 1 11
lg h i|] |h g i 6 6
=>d=b,e=a,f=c, g=h 2 1
’ ’ & 3 3|_|a 0 N B 2B
a boc 1 1] o o |-p 4p
o MatrixB=|b a ¢ 6 6
g g i )
No. of ways of selecting a, b, ¢, g, i a+B=§ _%_,_l_é
=5 x5x5x5x%5 N T3
=5 =3125 6
.. No. of Matrices B = 3125 da-B)=4(1)=4
Official Ans. by NTA (16) 10.  Official Ans. by NTA (4)
|A|=ad-bc=15 y
Sol. C=A"-B7|C|#0

where a,b,c,d € {+3,+2, 1, 0}
Casel ad=9&bc=-6

For ad possible pairs are (3,3), (-3,-3)
For be possible pairs are (3,-2), (-3,2), (-2,3),(2,-3)

So total matrix =2 x 4 =28
Casellad=6 & bc=-9
Similarly total matrix =2 x4 =8

= Total such matrices are = 16

A’=B’ and A’B* = A’B?
Now, A’ — A’B*=B’ - A’B’
= A (A2-B*)+B(A*-B*) =0

—=(A*+B)(A2-B?) =0

Post multiplying inverse of A> — B*:

A*+B'=0

m node06\BOBA-BB\Kota\JEE MAIN\Topicwise JEE MAIN-2021
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11.  Official Ans. by NTA (2020)

Sol.

So, required sum

2
—20x3+2 x (20x21j + i(r +rj
2 2

r=1

=60+ 420+ 105 +35%x41=2020

12. Official Ans. by NTA (2)

Sol.

S &l
- 5l

Q’=A'BA ATBA = ATBIBA
= Q’=A"B’A
Q'=A"B’AABA = Q= A"B’A

Similarly : Q' = ATB*" A ...... (1)

Now g2 1 O)t o)1 o
i) L2ia
g1 01 o :>B3:1.0

2i 1)li 1 31

Similarly B2 = 10
20211 1
. AQZOZ] AT — AAT B2021 AAT — IBZOZlI

= AQ¥2 AT=BM = 1 0
20211 1

-1
_ 1 0 1
- (AQX2! ATY ! = _
4Q ) 20211 1 —2021i

0
1

|

13.

Sol.

14.

Sol.

15.

Sol.

Official Ans. by NTA (1)

1 0 0 1 0 0
A={0 1 1|=A%>=|1 1 1
1 00 1 0 0
1 0 0 1 00
Al=|2 1 1| = A*=[3 1 1
100 1 00
1 0 0
A"=|n-1 1 1
1 00
00 0
A2025_A2020= 5 O 0
00 0
00 0
AS—A=|5 0 0

0 00

Official Ans. by NTA (4)

adj 2A) =27 adjA

= adj(adj (2A)) = adj(4 adjA) = 16 adj (adj A)
=16 |A|A

= adj (32 |A| A) = (32 ]A|)* adj A
12(32A)* Jadj A| = 2° (32|A])° adj A|
93 930 |A‘6 ) \A|2 — o4

AP =2% = |A]=%2

AP =|A]" =4

Official Ans. by NTA (1)
A*+31A=21

2
)
= A*=21 —3A
Also characteristic equation of A is
JA-AI=0
0-» 2 |
k —1—x‘ -
=>A+A-2k=0
= A+ A*=2KlI
= A’=2KI- A
= A*=4K’[ + A’ - 4AK
Put A>=2KI - A
and A*=2I-3A

0
Given matrix A = L{
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16.

Sol.

17.

Sol.

ALLEN

21 — 3A = 4K’ + 2KI — A — 4AK

= I(2 - 2K — 4K?) = A(2- 4K)

= 21(2K2 +K ~1) =2A(1-2K)

= 21Q2K-1)(K+1)=2A(1-2K)

= (2K-1)Q2A)-212K-1)(K+1)=0
— 2K-D[2A-21(K+1)]=0

= K =%

Official Ans. by NTA (8)
(I-AP=P-A’-3A0-A)=1-A"
=3AI-A)=00rA’=A

a’ ab+bd a b
- =
0 d? 0 d

=a’=a,bla+d-1)=0,d=d
Ifb#0,a+d=1= 4 ways
Ifb=0,a=0,1& d=0, 1 = 4 ways
= Total 8 matrices

Official Ans. by NTA (3)

v ovA
a11 a12 a13
a21 a22 a23

a3 Ay Ay
Josi3Jinz3 515
1 _6+i 1 _i+3
JE X _[2.X
ox -1 JoxP-1
" xi+3 (X3 _ 1)
= [ =
0 x’ -1
. N\ 1/2
X3+.+1 (X4+1\
~ 3riel \4+i)
3+1+1 4+1 o

B

441

Aij = J6+1,3 " Ji+3,3~

H 5 5.2°
1
d2 T3
1
R
1
A2 =00
1
Ay = 6.2°
1
Y

18.

Sol.

19.

Sol.

1 1 1
52° 52° 52°
1 1
A=| 0
6.2° 6.2°
0 0 17
i 727 |
1 1 1
Al= X
Al 5?[6f 72&
1
Al=——
Al 210.2"
adja!|= | =ja =
(1)
= (210.2"%)
(105)* x 2%
Official Ans. by NTA (3)

Let AT=Aand B"=-B
C=A’B>- B?A?
CT= (A2BY)T — (B2A2)T
— (BY)T(A2)T — (A2)T(B2)T
=B?A? - A’B?
C'=-C
C is skew symmetric.
So det(C) =0
so system have infinite solutions.
Official Ans. by NTA (540)

abcladg
def||beh

ghiflc fi

a2++2+d+e2+R+g@2+h+i2=7

Case-I : Seven (1's) and two (0's)
9C, =36

Case-II : One (2) and three (1's) and five (0's)

|
O 504
513!

.. Total = 540
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20. Official Ans. by NTA (17) 24. Official Ans. by NTA (13)
Sol. PQ=KkI Sol. a*+b” =L, +Al|L, - A["
. . . . = sec’—xcos —=1
= |P| =2k # 0 = P is an invertible matrix 2 2
- PQ =kl 25. Official Ans. by NTA 4)
L I 0 0
- QKR Sol. A=|0 2 0
_adjP 3 B
2 _
K 1 0 0 1 0
YT T A*=|0 4 0,A=[0 8 0
10 0 1 3 -1
. M — _E =k=4 r
) 5 2 4 I 0 O
©IP|=2k = k=10 + 60t ..(i) A'=10 16 0
Put value of k in (i).. we get o =1 _0 0 1
21. Official Ans. by NTA (4) Hence
Sol. |A|= 1 0 0 1 0 O
= PA|=23x4=32 A*=[0 2 0[,A"=|0 2" 0
"+ B is obtained by R, — 2R, + 5R, 0 0 1 3.0 -1
_ _ I+o+p 0 0
= B|=2x32=64 S50 v, a"ipaz| 0 240242 0
option (4) 30.43p 0 1-o-P
22. Official Ans. by NTA (4) 1 0 0
1 - —
Sol. A:{ a} AAT=1, =0 40
o P 00 1
N {1 —0‘}{ 1 a}:{l 0} Therefore oo + B = 0 and 22° + 21%q — 2a. = 4
a PBl-a B 0 1 4(1 _213)
2 S(A 1\
- {l+a az—aq{l o} 2(2"-1)
a-of o +p 0 1 hence B =2
S>o2=0&p2=1 so(B-o)=4
Lt p=1 26. Official Ans. by NTA (1)
23.  Official Ans. by NTA (7) Sol. A:[; bJ , abecel
Sol. A2=1 ¢

m node06\BOBA-BB\Kota\JEE MAIN\Topicwise JEE MAIN-2021

= AA'=1(@sA'=A)
= A is orthogonal
So,x2+y2+z2=1and xy+yz+zx=0
=>x+ty+tz2=1+2x0
=>x+tytz=1
Thus,
X3+y3+23=3x2+1x(1-0)

=7

Ar=[? blfa b a’+b’ b(a+c)

b b c b(a+c) b’ +c’
Sum of the diagonal entries of
A?=a%+2b% + ¢
Givena?+2b%+c2=1,a,b,cel
b=0&a’+c*=1
Case-1:a=0=c==%1 (2-matrices)
Case-2:c=0=>a=4=l (2-matrices)
Total = 4 matrices
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Sol.

28.

Sol.

ALLEN

Official Ans by NTA (1)
A=XB

N

a,| 3[1 k|b,

\/§a1 | by —b,
L/gaz]_{b]+kbj

b, — b, = \3a, (1)
b, + kb, = \3a, )

2
Given, a;2+ay’2= E(bf + b%)

(Ip+@2y

(b; +b,)? + (b +kb,y)? =3(a;? +a,?)

2
a2y 0FF)

2 2
Given, a;j +a; ==b; +=b;
3 3
On comparing we get
2
KAl 2 L ey=2
3 3

= k==1

& %(k—l)zo = k=1

From both we get k=1
Official Ans. by NTA (3)

= From (1) & (2) : No solution.

b3 +§b1b2(k—1)

.(3)
(4

29.

Sol.

30.

Sol.

Official Ans. by NTA (766)
a b c
LetA=|d e f
g h i
diagonal elements of
AAT, a?+b*+ct, e+, gtbr el
Sum=a’+b’+cc+d++F+g+h+1=9

a’b7cﬂd7eit"g’h,ie {O’ 1’273}

Case No. of Matrices
a =
(2) One > 3 91 B
remaining-0 11x38!
3) | One-2 |
(3) o o
five-1s 1!x 513!
three-0s
4 two —2's !
v o =63x4
one-1 21x 6!
six-0's

Total no. of ways =1+ 9 + 8 x 63 + 63 x 4
= |766
Official Ans. by NTA (1)

3 42 x
4 52 y|=0

5 k z

R, >R, +R; 2R,

3 4\/5 X
=10 k-6v2 0|=0
5 k z

= (k—6\/§)(3z—5x) =0
if 3z—5x=0=3(x+2d)-5x=0
= x =3d (Not possible)

= k=62 =k2=72 Option (1)
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31.

Sol.

32.

Sol.

33.

Sol.

Official Ans. by NTA (2020)

S RSN

= (A-1)B=0

=|A-1|=0,since B0

(a-1) b‘zo
¢ (d-1

ad — bc =2020
Official Ans. by NTA (3)

A?=sin2a 1

Official Ans. by NTA (16)

2A adj 2A) =2A]l

= Aadj 2A) =4I (i)
Now, E = |A4] + |A10 — (adj(2A))!10]

‘AZO _Al()(adj 2A)10 |

= (=2)4 +
(=2) A

A —(Aadi(2A))" |

|
=16+
|A‘10

A20 _2101
% (from (1))

Now, characteristic roots of A are 2 and —1.

So, characteristic roots of A20 are 210 and 1.

Hence, (A20 - 210]) (A20-1)=0
= |A20 - 210]| =0 (as A20 = 1)

= E =16 Ans.

34.

Sol.

35.

Sol.

Official Ans. by NTA (2)

1 2 0
A+2B=| 6 -3 3| ..(1)
-5 3 1
2 -1 5
2A-B=|2 -1 6
0 1 2
4 2 10
=4A-2B=|4 2 12| ..Q2)
0 2 4
5 0 10
(H)+@)=5A=]10 -5 15
5 5 5
0 2 2 0 4
A=|2 -1 3|and2A=|4 2 6
-1 1 1 2 2 2

2 0 4 2 -1 5
-2 6|-|2 -1 6
-2 2 2 0 1 2

0 1 -1
B={2 -1 0
-2 1 0

tr(A)=1-1+1=1
tr(B)=-1

tr(A) =1 and tr(B) = -1
Str(A)—t(B)=2
Official Ans. by NTA (6)

<[5 2l

5 0] [16 -8 [-11 8
51-8P = - S
{0 5} {40 —24} {—40 29}

3 =2 . [-11 8
P’ = et P° = = Pn
10 -7 -40 29
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1.

Sol.

Sol.

Sol.

L 4
VECTORS 4. Official Ans. by NTA (6)
Official Ans. by NTA (4) Vo =2i+(P+1)]
|a\=3=a;ﬁ.6:c Sol. B \/_
Vi =+3Pi+]j
Now |G- =242 0 1 1)
= ¢ +a>-2¢.a=8
2,9 _ L
=c+9-2(c)=8 |V1|=|Vz|
=c-2c+1=0 =>c=1=|3| , ,
3P+ 1=4+P+1)
Also, axb=2i-2j+k D2 2P _4=0=P P _2=0
Given (5><B):|5><B||6|sing P =2,-1 (rejected)
=(3) (1) (1/2) cos6= Y2 _ 23P+(P+1)
=31 ViVl b1+ a3p7 41
Official Ans. by NTA (4) 4J3+3 4343
- - - B cosO = =
|a+b+cP=af +|bf +|[? +2@Eb+45+b5) Ji3J13 13
=3 g V1122443 632 a3-2
= |i+b+cl=43 4343 4343 4343
a.@+b+¢)=d|+|a+b+¢|cosd =a=6
= \/§ cosO 5. Official Ans. by NTA (1)
{ Sol. a=Ab+uc=i(2h+p)+j(A—p)+k(A+p)
= cos29:—§

= 36 cos20 =

Official Ans. by NTA (3)

Projection of BA

on BC is equal to

= | BA|cos ZABC
_ T3-S 0
T 2x7x3 | 2

a-d=0=3(21+p)+2(A—p)+6(r+p)
= 14h+7u=0=p=-2A

= a=(0)i-30j+(-Vk

= [al =10l =10 = =1
=>A=1lor-1

[abc]=0

[ab¢]+[abd]+[acd]=[a b+ d]

0 3% A
=3 0 2
3 2 6

= 30(12) + A(6) = 42). = 42

m node06\BOBA-BB\Kota\JEE MAIN\Topicwise JEE MAIN-2021



ALLEN JEE (Main) Examination-2021
6. Official Ans. by NTA (4) 8. Official Ans. by NTA (3)
Sol. (1) ax((b+¢)x(b-c)) Sol. p=2i+3j+k (Given)

m node06\BOBA-BB\Kota\JEE MAIN\Topicwise JEE MAIN-2021

—a(-bxc+exb)=-2(ax(bxc))
= 2(axa)=0
(2) Projection of a on bx ¢

Sa Xl 28 =2
|b><C| |a|

3)[abcl+[cab|=2[abc]=2a-(bxc)
~2aa=2lal =8

(4) axb=c and bxc=a

= 5,13,6 are mutually L vectors.

o Bl = el il == ol =

Also, [bxd| =lal=lbllc]=2 = [c/=2 & lb| =1
3a+b-2d" = (3a+b-2¢)-(3a+b-2¢)
—ofal” +[6]" + 4lc]

=9 x4)+1+ x4

=36+1+16=53
Official Ans. by NTA (1)

Sol. If the vectors are co-planar,

a+b+2 a+2b+c -b-c
b+1 2b -b | =0
b+2 2b 1-b

NOWR3—)R3—R2,R1—)R1—R2

a+l a+c -c
Solb+1 2b -b|=0
1 0 1

=(@a+1)2b-(a+c)(2b+1)—c(-2b)
=2ab +2b—-2ab—a—2bc—c+2bc
=2b—-a-c=0

Sol.

10.

Sol.

61:§+2j+f<

ik
Now (p+d)x(p-4)=3 5 2

110
=-2i-2j-2k

P+ ((13+51)X(15—51))_+«/§(—21—2J_2k)
=+3 (p+d)x(p-qd)| T a2
F=i(-i-j-k)

Sola|=1,B[=1,F =1
= lal+ B[+ =3
Official Ans. by NTA (4)

Because vectors are coplanar

a a
Hence |1 O

c
1{=0
c c b

=cd=ab> C=\/E
Official Ans. by NTA (1)
[d=2, g =5
| B| =[a][B[sin0 = +8
sin :J_ri

5

. dab= |5”B‘cose

= 10[23 -6

\aqz6

W | W
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11.

Sol.

12.

Sol.

ALLEN ¢
Official Ans. by NTA (60) 13.  Official Ans. by NTA (2)
(a+3b)L(7da-5b) Sol. dxb=c
L . Take Dot with ¢
(3+3b).(7d-5b)=0 (axB)3=ld =2
7 ~15[b] +1685=0 ...(1) Projection of b or Ax¢ ="/
(3-46).(7a-26)=0 |b‘£axf’)|:£
|a><c
7[a +8[6f ~308.6=0 ... e gt
from (1) & (2) i ;%' 6
a] = g 14.  Official Ans. by NTA (2)
) 5 oo sol. a=(b-c)b-(bb)e
€08 _ﬁ - 0=60 =1.2cos0b—¢
Official Ans. by NTA (2) = a=2cosbb—C
5:}+3+2f< |aP=(2c0s0)’ +2% —=2.2¢c0s0b- ¢
B=_§+23+3f( = 2=4cos’ 0+4—4cos0-2cosO
oA = —2=—4cos’ 0
a+b=3j+5k ; db=-1+2+6=7 1
L = cos’0=—
((ax((a-b)xb))xb) 2
= sec’0=2
((EX(EXB—BXB))XB) — tan’0 =1
(ﬁx(éxB—O))xB —~p="
4
(ax(axb))xb | +tan 0 =2.
((5.5)5 3 (5'5)5) < 15. (3fﬁc1al Ans. by NTA (9)
. L Sol. a=(1,—o,B)
(@b)axb—(aa)(bxb) d
(55)(axD b-po)
a.b)lax 62(_(1’_2,1);0"[361
i j k - .
axb=|1 1 2|=-1-5j+3k ab=-1=3-of-ap=-
= af=2
-1 2 3 1 2
. 7(-1-5j+3k) 2 1
L= oA oar -1 -2
(a+b)><(7(—1—5]+3k)) 5
7(01+3]+5k)x(-1-5]+3k) 5.5210

A A A

ik
0 3 5
-1 -5 3

—34i—(5)j+(3k)
:343—53+3f<
o 7(341 -5+ 3k)

= 3a-2f-a=10
= 20tB+5=0

Ta=-2;p=-1
1 2 -1

[abc|=[3 -1 2
2 2 1

=1(-1+4)-2(3-4)—1(- 6+2)
=3+2+4=9

¢
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16. Official Ans. by NTA (1) 19. Official Ans. by NTA (90)
Sol. |d[=v3;ac=3 dxb=-2i+j+k, axc=b | Sol. since, &D=0
Cross with &. 1+15+af=0=af=-16 ...(1)
ax(@xc)=axb Also,
— oy = 2= =1 - 2 2 2
= (d¢)a-a’c=dxb lbxcl =75=(10+p>)14—(5-3p)" =75
= 3i-3¢=-2i+j+k = 5B° +30B+40=0
= 3i+3]+3k—-3¢=-2i+j+k = pB=-4,-2
.51 02) 2k = a=4,8
REREEEREREY
= [ = (26 4+ 0?) ey = 90
n o102 2
a(bx¢)=@xb)e=—=+-+> == 20.  Official Ans. by NTA (1)
17.  Official Ans. by NTA (4) Sol.  Equation of planes are
sol. A(j) . B(10}) P (i+]+k)-1=0 > x+y+z-1=0
H (hj+10k) andf.(2§+3j—f<)+4=O:2x+3y—z+4=0
G (10§+hj+1012) equation of planes through line of intersection
A—G:10i+hj+10f( of these planes is -
— A A ~ t+ty+z—1) +A(2x+3y—-z+4)=0
BH = —10} + 1} + 10k (crytz=1) A (2x+3y-z+d)
L S1+2 M) x+ (1+3 W) y+(1-2)z—1+4 A=0
cosO——AGBH ; ] ;
[AGIIBH] But this plane is parallel to x—axis whose
. . direction are (1, 0, 0)
5 h+200 (L4201 +(1+30)0+(1-2)0=0
4h* =200 = h=5\2 1
7\‘:__
18. Official Ans. by NTA (5) 2
Sol. a=i+2j+k . Required plane is

b=(2-1)i+6j-2k

ol

a-

=1, da-b=12-1

o

|

(a-b)=|bP

AT =240 + 144 =22 — 4L + 4 + 40
200 =100=A=5.

0x+ [l—zjy+(l+l)z -1+4 (_—1)=0
2 2 2

= _—y+§z—3:O
2 2

=>y—-3z+6=0

Ans.

= |7.(j-3k)+6 =0
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21.

Sol.

22,

Sol.

23.

Sol.

ALLEN *
Official Ans. by NTA (3) . . . (2; _ 3 " 21;)
‘3§+B‘2:‘2§+3B‘2 X[141—12J+18k]ﬁ=19
(35+B).(3a+B)=(25+3B).(25+3B) x[28+132+36] 19
93.4+6a.b+bb=4a.d+12ab+9.b.b
~ - _p2 76

slal —6a.b=8‘b‘ x(?jzw

.o 1 al —
5(8)2—6.8.|B| 0860° = 8‘5‘2 '§|a|_1 M=3oh=>

=a|=8 4
40_3‘5‘:‘5‘2 2v?| = 2x%(14§—123’+18f<)2

—12 -
:\b\ +3\b\—40:0

=5, [5|-s
(rejected)
Official Ans. by NTA (3)

Suppose T = X5+yB+2E

and |3l =[bl =[cl =k

ax{(F—b) xa} +bx{(F &) xb} +ex{(t—7) xc} =0
= K(F-b)-Kkxa + K2 (F-5)-k’yb +
K*(f-d)-k’zc=0

= 3F—(3+b+¢)-F=0

_ a+b+c¢
r:

Official Ans. by NTA (1494)
a=2i—j+2k

A

=i+2}—k

(on!

c=3i+2j-k

V=xd+yb v(3i+2j-k)=0
va=19

v=hcx(axb)

v=2[(ch)a-(ca)b]

=G a5 2k)- (272 (2] )

—A[165 —8]+ 16k —27-4j+2k]
v=2[141-12j+18Kk]

24,

Sol.

%x4(7i—6j+912)2

=9 (49 +36 + 81)

=9 (166)

= 1494

Official Ans. by NTA (3)

f(i+3+ﬁ):l
f.(i-2j)=-2
point (1, 0, 2)

Eq" of plane
f.(i+j+12)—1+x{r.(i—2j)+2} =0
E{E(1+2)+3(1-20) + kD) -1+21.=0
Point i+03+2f(=?

G +21}).{i(1 +2)+]d —zx)+12(1)} 1420 =0

1+A+2-14+21=0

m node06\BOBA-BB\Kota\JEE MAIN\Topicwise JEE MAIN-2021
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25. Official Ans. by NTA (75) 28. Official Ans. by NTA (4)
Sol. Let 6=K(Bx(5x5)) Sol. @, and a, are collinear
~((65)a(6)5) oXx-t1
y z
= ( 1+J+k +21+k) unit vector in direction of
_ ) L~ ~ =
= ( 31+5J+6k) Xl+y_]+Zk=i$(l—J+k)
Ca=7=3h+5h+61=7 29.  Official Ans. by NTA (4)
1 -
7»=5 Sol. 3.b=0
- - - T\= - =\7i —|2
‘ 3 . (5 . P ax(axb)z(a.b)a—(a a)b=—|a b
- 2| 12 i D JH(3+1+1)k
Now ax(éx(—rz b))
1 4
=2( +—9+25 =25+50=75 2. (o o
4 4 ——|a| (ax(axb))
26. Official Ans. by NTA (12) PO
o =—Jaf’(~faf 6) =[a['B
Sol. (r—c)xa=0
o 30. Official Ans by NTA (2)
= Tr=¢+Ad
Now, 0=b.6+24.b Sol. txa=bxt = Tx(@a+b)=0
65 2 F=Ah@+b) = T=Mi+2j-3k+2i-3j+5k)
= A=—==—"=2
ab -1 A A A
r=M3i—j+2k) (1)
So, T-a=a-c+2a’=12 o
r-(ai+2j+k)=3
27. Official Ans. by NTA (2)
A A A Put T from (1) oA =1 ..(2)
Sol. a=i+oj+3k

B=3i—(xj+f<

area of parallelogram = |§>< B| = 8\/5 .

j
o 3| = i(4a)—j(-8)+k(~4a)

U‘l
—_ W "

i
=1
3 —a

. laxbl=64+320% =83

=>2+0l=6=>02=4

. d-b=3-a’+3=2

F-Q2i+5]—ak)=-1
Put T from (1) 2A0i—% =1 -(3)
Solve (2) & (3)

a=1,r=1
= T=3i—j+2k
{ =14 & a=1

a+li’ =15
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Official Ans by NTA (28)
Sol. ¢ = k(axb)

j
1 -1
2 1
@xb) = 3i-2j+k
G-(i+]+3k) = M3i-2j+k).(i+]+3Kk)
> MH=8 = A=2
¢=2(@xb)
C.(@xb)=2|axb[f=
32. Official Ans. by NTA (1)

B(0,B) A'(oB)
Sol.
159 A(\/:’;,l)
45°
O 30°
(0,0)
Area of A(OA'B) = %OA'COSISO x OA'sin15°
:l(OA')2 sin30
2 2
=(3+1)x1:l
8 2
33. Official Ans. by NTA (2)
Sol. OP L0OQ
=-x+2y-3x=0
=>y=2x .. 6]
— 2
[PQl =20
=>E+1P+(y-22+(1+3x)2=20
=>x=1
E)T’, 6(3,6ﬁ are coplanar.
x y -1
=|-1 2 3x/=0
3 z -7
1 2 -1
=[-1 2 3|=0
3 z -7
= 1-14-32)-2(7-9)-1(—=z-6)=0
=>z=-2

LX2+y2+2722=1+4+4=9 Option (2)

34.

Sol.

35.

Sol.

36.

Sol.

Official Ans. by NTA (486)

Let X=Ad+pb (A and p are scalars)
X =1L+ W)+ j2u—2) +k(A—p)

Since %(3i+2j—k)=0

3A+8u=0 ... nH
Also Projection of X on a is 17£/g
53 1746
lal 2
6L—p=51 .. 2)
From (1) and (2)
A=8 u=-3

X=13i—14j+11k

%" = 486

Official Ans. by NTA (1)
Txda—Txb=0

= Tx(@-b)=0

= FT=M@-b)

= T=M-5i—4]+10k)
Also f.(i+23+f()=—3
= M=5-8+10)=-3
A=1

Now T =-51—4]+10k
= 1.2i-3j+k)
=—10+12+10=12
Official Ans. by NTA (2)
ab=1= —afp-ap-3=1

= 20p=4=[ap=-2] ... (1)

bi=-3 = —P+2a+1=-3

......... )

L 4
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JEE (Main) Examinatio

2021

® ALLEN

m node06\BOBA-BB\Kota\JEE MAIN\Topicwise JEE MAIN-2021

37.

Sol.

38.

Sol.

Solving (1) & (2), (o,B) = (-1, 2)
a B 3

lapa=tls o -

E[a bcl= 3 B —a -1

1 -2 -1
Official Ans. by NTA (4)

a Old

g, :(p+1)i+\/ﬁj

=3pi+3

o]

= |501d| = |5Ncw
=ap?+1=p2+2p+1+10
8p2—-2p—-10=0

4p2-p-5=0
5
@p=3)p+1=0-p=7,-1

Official Ans. by NTA (2)

B
-(S 3
0
A T C
[a]=8,[b|=7.[¢[=10
—|2 2 2
P alef s
cos@z—‘ ‘ +|C| |a| U

o[ 28
Projection of € onb
=|E| cosO

=10><£
28

85
14

=_|2 1 —1=§[2(4—1)]=2

39.

Sol.

40.

Sol.

Official Ans. by NTA (2)
8| =[b). [axb|=[a]. 315

laxb|=a] = lallblsino0° =lal =

i and b are mutually perpendicular unit

vectors.

Leti=i,b=]= axb=k

A

(i+j+k).f 1
== 0
LA B

Official Ans. by NTA (1)
1P(1,3,a)

cosO=

st

— 1
R

Q352
plane=2x-y+z=b

a+2

RE(—1,4, j — on plane

L 2422y
2

=at2=2b+12=a=2b+ 10
<PQ>=<4,-2,a—2>
2 -1 1
Z:—_2:a—2
=a-2=2=a=4,b=-3
“lat+bl=1

6| =1=al

ol

(@)

3D

Sol.

Official Ans. by NTA (81)
Equation of plane :
x-1 y-0 z-1
-1 2 1-1|=0
1-0 0-1 1+2

=3x-z-2=0
d=ai+Pj+yk|[to3x—2z-2=0
= e (1)

i L i+2j+3k
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Sol.

Sol.

ALLEN

L 4
= a+2B+38=0 . (2) 4. Official Ans. by NTA (4)
5.(i+j+2f<)=0 Sol. Planepis L' to line
x-3 y-1 z-2
=Sa+p+28=2 NG 21 1
onsolving 1,2 & 3 & passes through pt. (2, 3) equation of plane p
2x—-2)+1(y-3)+1(z+1)=0
1 pes -3 x=2)F1y=-3+1E+D)
2x+y+z-6=0
So(a—B+8)= pt (1,2,2) satisfies above equation
. fficial Ans. TA 2
Official Ans. by NTA (6) 5. Official Ans. by NTA (2)
Sol. Py:x—-y+2z=2

If T=a+Ab and T =¢+ Ad
then shortest distance between two lines is

_(@-0).(bxd)
~ |bxd|

L d-6=((a+4)i+2j+3k)

bxd (2i+2j+k)
|bxd| 3

© (o +4)i+2]j+3k).

(2§+23+1§)_9
3

or =26

Official Ans. by NTA (1)

X+1 z—1
—:y:
a a
x+2_ _z
3 773

(-1,0,

a 1 a
3 1 i=O:>—[3—a -1(a-3)=0
b b
-1 0 -1
a—i—a+3:0
b
b=1,aeR—-{0}

P,=2x+y-3=2

o Y
F > (1,2,0)
1
Let line of Intersection of planes P, and P, cuts
Xy plane in point Q.
= z—coordinate of point Q is zero
—y=2 _
X-y Sy 4 2
and 2x+y=2

i

Vector parallel to the line of intersection

i)k
a=l1 -1 2|=-i+5j+3k
2 1 -1

Equation of Line of intersection

L2
3 773 20

-1 5 3
Let coordinates of foot of perpendicular be

=\ (say)

F(—k+i,5k—z,3kj
3 3

=[—x+1ji+(5x—§jj+(3x)1§
3 3

m node06\BOBA-BB\Kota\JEE MAIN\Topicwise JEE MAIN-2021
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Sol.

= x—%+25x%40+9xzo

x_41

=351 = ﬂ = =—
3 105

Now, a:—k+§, B=57\.—§,’Y=37\.

Soa+pty= 7x+§

:7(&Lj+g
105/ 3

_s1
15

:>35(a+[3+y)=%><35=119

Official Ans. by NTA (1)

) (x=1) _ (y—2) _ (z—1)
) 1 3

(x-2) _y-A_z-3

L E=2§+]’+31§

L, g=f+23'+4f<

1 2 4

Shortest distance = Projection of a on I, XT,

D

I XTI,
A

‘8.'(1’1 ><1‘2)

1 A=2 2

=(2 1 3|=]14-54]
1 2 4

x| =38

o1 14-5)
NIRRT

= [14-5)=1

=14-5L=1 or 14-5L=-1

:>7»=£ or 3
5

.. Integral value of A = 3.

7.

Sol.

Sol.

Sol.

Official Ans. by NTA (3)

P(1,2,-1)

.
N()\‘aoa_)“) —>
i-k
PN.(i-k)=0
= N(1,0,-1)
Now,
P(1,2,-1)

/ Q(p, 0, 1)

x+ty+2z=0 i+jj+212

ﬁ).(f+]’+2f<)=0

=>u=-1

:>Q(_190a 1)

PN=2jand PQ=2i+2j—2k

1
=coso=—F—
3
Official Ans. by NTA (1)
k+1 4 6
1 2 3/=0
3 21
(k+D[2-6]-4[1-9]+6[2—-6]=0
k=1
Official Ans. by NTA (4)
Normal of req. plane (Zi +3—1A<)><(§—3—1A<)
=-2i+]-3k
Equation of plane
2+ D+ 1(y-0-3(z+2)=0
2x+y-3z2-8=0
2x—-y+3z+8=0
atb+c=4
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10.

Sol.

11.

Sol.

12.

Sol.

ALLEN

Official Ans. by NTA (5)
For infinite solutions

A=A =A,=A, =0

11 -1
A=l 2 «a|=0

2 -1 1

30 0
A=|1 a|=0

2 -1 1
A=32+0)=0
=a=-2

1 2 -1
A, =1 1 -2[=0

2 B 1
1(1+28)-2(1+4)-(B-2)=0
B-7=0
B=17
S0+ B =5 Ans.

Official Ans. by NTA (3)
BA = (1 +4]-5k)

BA = (i+4]-5k)

i j k
BAxi=t=[-3 2 1
1 4 -5

ai +bj+ck =—14i —(14) +k(=14)
a=1,b=1,c=1

Planeis (x —2)+(y-3)+(z+2)=0
x+ty+z-3=0

d=V3=d’=3

Official Ans. by NTA (4)

First line is (¢ + o, 20+ 1, 3¢ + 1)

and second line is (qf +4, 3q+6,3q+ 7).
d+a=qB+4 ..(0)
20+1=3q+6 ..(1)
30 +1=3q+7 ..(iii)
for (ii) & (iii) ¢ =1,q=-1

So, from (i) a + =3

Now, point of intersection is (o + 1,3,4)

For intersection

It lies on the plane.
Hence,a=5 & =-2

13.

Sol.

14.

Sol.

15.

Sol.

Official Ans. by NTA (7)

Q—R:—X_3=y+4=2+5=r
1 -1 -6

=>xyz) = (t+3,-r—4,-6r-5)
Now, satisfying it in the given plane.

We getr =-2.

so, required point of intersection is T(1,-2,7).
Hence, PT =7.
Official Ans. by NTA (2)

Equation of plane P can be assumed as

P:x+2y+3z+1+A(x-y-2z-6)=0
= P:(1+Ax+Q2-N)y+@B—-A)z+1-06A

= f, =(1+0)i+Q2-0)j+B-M)k
i, =0
= 2(1+0M)-2-1)-3-1)=0

= 24+2A4-2+A-3+A=0=> kz%

7x 5 9z 14
:T+Zy+Z—T=O
= Tx+5y+9z=14
(0,1, 1) lieson P
Official Ans. by NTA (26)
x-1 y-3 z-4
2 1 2
for footof L r of(1,3,4) on x—2y-z-3=0
1+t)-23-2t)-(4-1)-3=0

=>t=2

= P

L1:

So footof L1 2 (3,-1,2)

& point of intersection of L; with plane
is (11, -3,-8)

dr's of L is <14, 2, 10>

=~ <71, 5>
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ALLEN
AN(0,0,6) s ,p_(g,_ﬂjﬁj
7 7 7
d oY 1y 15Y
o= 1-3](=4) +(>-5)
7f+]+5f<
AP = (1)4_1_{_&:1
A A oA 49) 49 49
i j k
3 -1 4 19. Official Ans. by NTA (4)
71 5 Sol. Required equation of plane
d=ABsin@=|l———1| P, + AP, =0
V72 412 45
x-y—-z-1)+A2x+y-3z+4)=0
17 +(43)” +(10)°
— d*= =26 . L .2
Given that its dist. From origin is
49+1+25 JET
16. Official Ans. by NTA (3)
lan—1| 2
Sol. (x+y+4z—16)+A(-x+y+2z-6)=0 Thus > 5 ==
JOr1) (=1 +(=3%—1) Va1
Passes through (1,2,3)

! —21(4r-1)" =2(141> + 81 +3)
“1+A(=2)=>A=—

2 = 33617 — 168k +21=28)7 + 161 +6
2(x+y+4z-16)~(-x+y+2-6)=0 =3080% ~184% +15=0
3x+y+72-26=0 = 30807 —1541—30A +15=0

17. Official Ans. by NTA (96
Y NTA O = (2A—-1)(1541-15)=0
x+1 y-1 z-3
Sol. Containing theline | 6 7 8 |=0 NP e =B
3 5 7 2 154
Mx+1)-18(y-1)+9z-3)=0 for k:l reqd. plane is
Xx—-2y+z=0 2
4x-y-5z+2=0
PQ = T7+4+13 :4\/6 .
J6 20. Official Ans. by NTA (1)
PQ? =96 Sol. n =2 (/+m)
18. Official Ans. by NTA (4
ferat Ans. by @ (m+n(/+m) =0
Sol. A(1,-23)

r=(1,-2,3)+1(2,3-6)

/

(142X, -2 +313-6))
x—-y+z=5

(1420) +2-3A+3-6A=5

:>6—77L=5:>7u:%

(tm+2(¢+m)’ =0
20* +2m’ +5mf =0

2
2(1) +2+5(£j=0.
m m
268+ 5t+2=0
(t+2)2t+1) =0
1

= t=-2;——

2
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21.

Sol.

ALLEN

A A 1
(i —=-2 (i) —=——
m m 2
22_2 n=-2/
20,2
(—2m,m,—2m) (t-2£,-2¢6)
(-2,1,-2) (1,-2,-2)
-2-2+4 i
cosb=——" _ =0=0==
Jo o 2

Official Ans. by NTA (72)
Since R (3,5,y) lies on the plane 2x —y +z+3=0.

Therefore, 6 —5+y+3=0

>y=-4

Now,

dr's of line QS
ic

are 2, 1,1

equation of line QS is

x-1 y-3 z-4
2 -1

=\ (say)

=FQ2r+1,-A +3,A+4)

F lies in the plane

=220+ D) -(A+3)+(A+4H)+3=0
=40 +2+A-3+A +7=0

= 6A+6=0=>A=-1.

= F(-1,4,3)

Since, F is mid-point of QS.

Therefore, co-ordinated of S are (—3,5,2).
So, SR=+36+0+36 =72

SR*="72.

22.

Sol.

23.

Sol.

24.

Sol.

Official Ans. by NTA (1)

Equation of plane is
3x-2y+4z-T+AMx+5y—-22+9)=0

B+ +GAL=-2)y+ (@4 -20)z+9A-7=0
passing through (1, 4, —3)
=3+A+20A-8—-12+6A1+9A—-7=0

=>A=—
3

= equation of plane is
—11x-4y-8z+3=0
=>a+p+y=-23

Official Ans. by NTA (61)

x-1 y-2 z+1
2 3 6

X=2L+1,y=31+2z=6L1

A

for point of intersection of line & plane
20+ 1) -Br+2)+ (6L —-1)=6
TIA=T7 =A=1

point : (3, 5, 5)

(distance)*= (3 + 1)’ + (5 + 1)* + (5 -2)°
=16+36+9=61

Official Ans. by NTA (4)

P :2x+3y+2z=0

= 1, =2f+3j+2f<

Py:x-2y+z=0

=>1n,= i- 23 +k

Direction vector of line L which is line of

intersection of P; & P,

(xfi, =71-7k

=1

T=

DR's of L are (1, 0, —1)

X z
= Equation of L : TZ%Z—ZK
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1
(—2,0,—5] satisfy it .. Ans (2)

| by xb, |

PR ALLEN
o P(-1,2,-2) 27. Official Ans. by NTA (3)
| Sol. 3y—22—1=0 =3x—z+4
| 3y-22-1=0 D.R's = (0, 3,-2)
| . 3x—z+4=0 D.R's = (3, -1, 0)
el_l > Let DR’s of given line are a, b, ¢
Q()\,O,-}\.)
Now3b—-2c=0&3a—c=0
N . 6a=3b=2c
DR'sof PQ =(A+1,-2,2-2)
a:b:c=3:6:9
mlf Any pt on line
N N 3K-1,6K+1,9K+ 1
>A+DH(H+HEE2)0)+2-A)(=1)=0
A+ D+ DO+ =MD Now 33K — 1) + 6(6K + 1)1 +9(9K + 1) =0
= 307)
> A=—=Q|—-,0,— _1
5 Q > 5 =K 3
/34 Point on line = (0, 3, 4)
= PQ=—— . .
2 Given point (2, -1, 6)
25.  Official Ans. by NTA (7) — Distance = V4+16+4 =2./6
Sol. Point (2, 2, -2) also lies on given plane Option (3)
S02+3x2-2(-2)+B=0 28. Official Ans. by NTA (1)
2 46444B=0=p=—12 Sol. P(9,6,9)
Alsoax 1 -=5x3+2x-2=0 x—3_y-2_z-1
7 5 -9
>oa-15-4=0=>a=19 Q=(20.b,-a—9)
L a+B=19-12=7 20+a_, b6 , 9
26. Official Ans. by NTA (2) 2 __2 __2
Sol. Pi:ix -2y -2z+1=0 7 5 -9
Py:2x-3y-6z+1=0 14+9:b+2:a+2
| | 14 10 18
-2y—-2z+1| |2x-3y-6z+1
IX\/IY4 Z4 |=‘\72y2 Zz | —a=-56and b=-32
+a+ 2°+3°4+6
— Ja+b|=88
Xx-2y—2z+1_ 2x-3y—6z+1 29.  Official Ans. by NTA (1)
- 3 7 |
2 Since a,a, + b;by + ¢ic; =20 >0 x—k:y_izz—o
: Sol. 1 I I
; .. Negative sign will give acute bisector P )
G
% Tx— 14y —14z+ 7 =—{6x -9y — 18z + 3] x—0 y+2L z-A
: = 13x—23y—32z+10=0 1 1 1
2; Shortest distance = {32 —31)-(b; ¥by)
E
¥
E
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30.

Sol.

k

»—t[\)|>—t¢_.
[\S]

1

: 3: k  2i-3j+k
:1__J+_:
27 2 2
b,xb, 2i-3j+k
|b1><b2| J14
(8, —a))-(by xby) —ﬁ+(—2k+lj+7pf<
| by xb, | 2
2i-3j+k
T
—2k+6k—§+k
_ 277
Ji4 212
‘ﬂ_i‘zl
2 2
5}\:zil
2 2
Sh=5,-2
=1, -2
5

Official Ans. by NTA (3)

Normal vector :

]k

31 -2|=-11i-j+17k

2 5 -1
So drs of normal to the required plane is
<11,1,17>
plane passes through (1, 2, -3)

So eqn of plane :

IHx-D)+1(y-2)+17(z+3)=0

= llx+y+17z+38=0

31.

Sol.

32,

Sol.

33.

Sol.

Official Ans. by NTA (4)
x-3 y-4 z-5
o2 2
= x=3+t,y=2t+4,z=2t+5

Let t

for point of intersection withx +y + z=17
3+t+2t+4+2t+5=17

= St=5=t=1

= point of intersection is (4, 6, 7)
distance between (1, 1, 9) and (4, 6, 7)

is \/9+25+4 =438
Official Ans. by NTA (4)
x—1 _ y+1 =Z—l _
2 3 -2
=PKx,y,z)=Qr+1,3r—1,-2r+1)

T

Since, QP L (2i+3j-2k)
=4r+2+9r-6+4r+2=0
2

=r=— 0,1,2
= Q00.1.2)
IRMEICIRE JJ—P
17 17 17

— 21i-28j-21k
:>PQ:—1 187J

So, QP: =Y ~=
Q -3

Official Ans. by NTA (3)

n=/+m

Now, /> +m?=n’=(/+m)’
= 2/m =0
If/r=0= +1
= m=n=+—
NG
And, If 0= (== !
nd, If m= n=/(=t—
NG
So, direction cosines of two lines are
1 1 1 1
0,—,— | and | —,0,—
( V2 \Ej Eﬁ ﬁj

Thus, cosa =l: o=—
2 3
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34.

Sol.

35.

Sol.

Official Ans. by NTA (3)

P

ol
n

6
Normal to plane n=|1 1 -2
01 1
3iek
OP =2i-j+k
_6+1+1 e gin0— 2
it e = 0o
.. Projection of OP on plane z‘@‘ sin@
_ %
11
option (3)

Official Ans. by NTA (44)
0T =(34t)i+(=1+2t)j+(4+2t)k
0,7 =(3+2s)i+(3+2s)j+(4+s)k
DR of £, =(1,2,2)

DR of £,=(2,2, 1)

DR of / (line L to ¢, & /,)
= (_25 35 _2')

0 Y=—2;ﬁ+3pj—2pf<

for intersection of / & /,

3+t=-2pn
—-1+2t=3p
4+2t=-2p

>t=-1&A=-1

.. Point of intersection P = (2, -3, 2)

36.

Sol.

Let point on /, be Q (3 +2s,3 + 25,2 +5)

Given PQ = 17 — (PQ) =17
= 2s+ 1y +(6+2s)*+(s)* =17
— 952 + 285 +20 = 0

=>s=-2, _10
9

s # —2 as point lies on 1% octant.

3+2(—& -7
9 9
b=3+2( 2|

9 9
c= 2+( 10) §

9 9
.18 (a+b+c)—18[292j 44
Official Ans. by NTA (4)

x+2y+z=6
(y+2z=4)x2

x—-3z=-2 =>x=3z-2=>y=4-2z
X+2 , y—4=
3 -2

= line of intersection of two planes is

X+2:y—_4:z:k
3 -2

o AP 1% to line

(Let)

PGA-2, -2+ 4, 1)

% .
31-2+k

.:E.(3”i—2j+12)=0
(Gh—5).3+(20+2)(2)+(A-1).1=0
Oh—15+41-4+A—-1=0

141.=20
p=10_ p(16 8 10
7 7777
g pyo 164841034
7 7

21(a+ B +7y) =102
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37.

Sol.

38.

Sol.

ALLEN *
Official Ans. by NTA (1) 39. Official Ans. by NTA (8)
= P(1,3.5) Sol. A(=2,-21,29)
T B(-1,-16,33)
/ | M[] /4x75y+2228
/ P(1,2,1) s /
Q(a.B.y) AB. m —0
Point Q is image of point P w.r.to plane, M is . .
o o :(i+5j—6k).((4—x)i—4j+k):o
mid point of P and Q, lies in plane
4-0-20-6=
[ L+e 3+B 5+ =4-1-20-6=0
2 > 2 ’ 2 =>A=-22
2
4x—5y+27=8 3(17“_1) _%_4:4+8_4:g
I+ 3+ 5+
4( 2°‘J—5( 2Bj+2[ zyjzs (1) 40. Official Ans. by NTA (3)
Sol. A(1,5,35),B(7,5,5),C(1,A,7), DA, 1, 2)
Also PQ perpendicualr to the plane AB=6}-30k, BC= —61(7»— 5)3 1k,
= PQlin CD=(2h-1)i+(1-2)j-5k
a-1 _ p-3 _Y- 5 —k (let) Points are coplanar
4 52 6 0 -30
o =1+4k =0=| 6 A-5 2
B=3-5k - (2) - I=h =3
y=5+2k = 6(-5\+25-2+2))
use (2) in (1) 30(=6 + 6L — (222 — A — 101 + 5))
=6(-30 +23) - 30(-2A2+ 11A - 56+ 6))
-5k
2(1+4k)—5(%}+(10+2k) =8 = 6(-3A +23) = 30(-2A2 + 174 — 11)
= 6(-3\ +23 + 1012 — 85X\ + 55)
Kk :% = 6(1012 — 88\ + 78) = 12(5A% — 44\ + 39)
5 = 0= 12(5\2 — 44\ + 39)
13 29 44
from(2) a=—,p=1,y =" Lo+ = 2T
2 s B=Ly 5 1Ry =
S(o+PB+7y)=13+5+29=47 41. Official Ans by NTA (2)
Sol. Plane passing through (42, 0, 0), (0, 42, 0),

Official Ans. by NTA (2)
P, :x+5y+7z2=3,
P,:x-3y-z=5

P3:x+5y+7z=§

so P, and P, are parallel.

(0,0, 42)

From intercept from, equation of plane is
Xxt+ty+z=42

= x-1D)+(y-19)+(z-12)=0

let a=x-11,b=y-19,c=2z-12
atb+c=0
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¢

Now, given expression is

a b N c 42
b2c?  a’c? a’b® ldabe

a’ +b> +¢® —3abc
a’b’c?

Ifa+tb+c=0

3+

= a3+ bd’+c3=3abc
=3
42, Official Ans by NTA (2)
Sol. (3,5,7) satisfy the line L,

3-a_5-2 7-b

! 3 4
ﬂzl & ﬂ:l
! 4
atl(=3 .()& b=3 (2)

v, =<4,3,8>-<3,57>

v, =<1,-2,1>

v, =</,3,4>

ViV, =0 = (-6+4=0 = (=2
a+/=3 = a=1

x-1 y-2 z-3

L,:
2 3 4
L,: x—2 :y—4 :Z—S
3 4 5
A=<l1,2,3>
B=<2,4,5>
AB=<12,2>

p=2i+3]+4k
Q:3§+43+5f<
pxd=—i+2j—k

AB-(px3q)
pxq

_ 1

J6

Shortest distance = ‘

m node06\BOBA-BB\Kota\JEE MAIN\Topicwise JEE MAIN-2021

43. Official Ans by NTA (2)

X”)
4
% P N (1a7273)
<
Sol. N o
* b)
x+2y-3z+10=0
DC oflinez{ 3 L ! J
Jm? +10 Vm? +10 Ym2 +10

QE[H LU S | S S ]
Jm2 410 Ym2+10  Ym? +10
Qliessonx+2y—3z+10=0

3r 2mr 3r

1+ _4- _9_ +10=0
Jm2 +10 Jm2+10  m?+10

= 1 (3-2m-3)=2
m?2 +10
T

Jm? +10

r’m?=m?+ 10

= (—2m)=2

%mzzm2+10 = %mZ:IO = m2=4

jm| =2

44. Official Ans. by NTA (4)

A(a,2a,3 B(0.4,5)
Sol. ( ® ) ¥ol
CTI' ) 1 Ix+my+nz=0
(0.-a,-1)

1
C lies on plane = -ma—n=0 :>Ez——....(1)
n a

FAHZﬁmﬁnﬁ

a-0_-a_4 m_ a (2)
1 m n n 4

From (1) & (2)
1

__=__a:aZ=4:a=2 (since a > 0)
a 4
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45.

Sol.

-1
From (2) m_-

n 2
Letm=—-t = n=2t
2 =2
—=—=l=t
[ -t

Soplane: t(x —y+2z)=0

BD=i:\/g

J6
CD =+/BC? —-BD?

:\/(02+62+62)—(\/5)2
=66

Official Ans. by NTA (2)
P@3,-1,2)

Q(1,2,-4)
PR|4i—j+2k

C=(0,-2,-1)

QS|[-2i+j-2k
dr's of normal to
P, T & Q will be proportional to :

!’
0

For point, T : PT

_x=3 y+l

the plane containing

Z—2:K

4 -l

x-1 y-1_

2
z+4

_'I::
Q -2 1

T:(@dA+3,-h—1,21+2)

-2

=(2pu+1,p+2,2pn-4)

M+3=-2u+1 = 22+p=-1
A+p=-3 = A=2
& p=-5 A+p=3 = A=2

Sopoint T : (11,-3, 6)

46.

Sol.

0R~(11i-33+k)+( 2 &

J5
ﬁ=(111—3j+612)i(2j+12)
OA=11i-j+7k
or
9?—5]+5f<
|OA [=/121+1+49 =171

or

V81+25+25=+131

Official Ans. by NTA (3)

B(2,4,-3)
A(-3,-6,1)

Point C is
(2k—3 4k -6 —3k+1j

k+1 k+17 k+1
x-1 y+4 z+2
-1 2 3
Plane Ix + my + nz=0
I(-1)+m2)+n(3)=0
—l+2m+3n=0
It also satisfy point (1, -4, -2)

[—4m—-2n=0 ... )
Solving (1) and (2)

2m+ 3n=4m+ 2n

n=2m

[—4m—-4m=0

[=8m

I m n

8 1 2

I'm:n=8:1:2

Planeis 8x +y+2z=0

It will satisfy point C

8(2k—3j+[4k—6J+2(—3k+1j:0
k+1 k+1 k+1

16k—24+4k—-6-6k+2=0

14k =28 k=2
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47. Official Ans. by NTA (2) 49. Official Ans. by NTA (4)
Sol. Line X;Ll = y;3 =z +12 Sol. R
- QQao L
P (2.3,1)
M N A A A
l(zx IA+3,4—2) (+2j+3k)
fi=jx(i+2j+3k)
PM=(2)—3,A,~A—3 PN,
( o ) = 3i+0j+k
PM L (2i+]-k) S0,(-3) (x— 1)+ 0 (y—2) + (1) (z-3)=0
Ah—6+A+A+3=0 :x:% = 3x+z=0
Option 4
7 -5
T M= (O’E’TJ Alternate :
) Required plane is
.. Reflection (-2, 4, —6)
Xy 2z
x-2 y-1 z+1
0 1 0[=0
Plane: | 3 -2 1 (=0
1 2 3
4 -3 5
=3x-z=0
= x-2)10+3)-(y-1DA5-4)+(z+1)(-1)
-0 50. Official Ans. by NTA (4)
= Ix+14—1ly+11—2—1=0 Sol. Required plane is
= Tx+1ly+z=24 P tAP,=Q2+30M)x—(T+50)y
a=7,B=11,y=1 +(@4+40)z-3+11A=0;
a+pB+y=19 Option (2) which is satisfied by (-2, 1, 3).
. i . 1
48. Official Ans. by NTA (0) Hence, . = g
Sol. Let point P is (a., B, v)
) ) ) Thus, plane is 15x — 47y +28z2—7=0
oa+B+y lo.—ny oa—-2B+y _9
B ) ) e )T So,2a+b+c—7=4
Locus is 51. Official Ans. by NTA (28)
1P(4,-3.1)
(x+y+z) (/x-nz)’ (x-2y+z)
1,7 j . 2[1 n’ j (1_ /n j_ _ 0023.-5)
X [2+Z2+n2 +y +z 2+£2+n2 +27x > A 9=0

m node06\BOBA-BB\Kota\JEE MAIN\Topicwise JEE MAIN-2021

Since its given that X2+ y2+7z2=9

After solving ¢ =n

Planeis 1(x—3)-3(y—-0)+3(z+2)=0
x—-3y+3z+3=0

@+ b+ + @) =28
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ALLEN

4
Official Ans. by NTA (4) . (1 - 27@)
.. prin arg =
Sol. Letplaneisx—2y+2z+A=0 1+3z0
. . 1-27Zw
distance from (1,2,3) =1 = prin arg ( — j
1+3zw

[ +3]
Pl =06

=>a=1,b=-2,¢c=2,d=-60r0

b-d=4o0or-2,c-a=1
=k=4o0r-2

53. Official Ans. by NTA (38)

x—1 y+6 z+5
Sol. Equation of planeis | 3 4 2 (=0
-3 7
Now (1, -1, a) lies on it so
0 5 a+5
3 4 2 [=0 =50 +38=0=|50|=38
4 -3 7
COMPLEX NUMBER

1.  Official Ans. by NTA (3)
ALLEN Ans. (2)
Sol. As|zo|=1

= If|z| =1, then |o| = —
Let arg(z)=0

. = _3_7'C
coarg (o) (6 5 j

So, z=re"

—~Z=n ei(—e)

Now, consider

1+3zo 1+31

1—2@n=1—25p?]=[1—mj
[ 3=
1+3503J

~(1-2i)(1-3i)

1
“Ueaaon - 20ty

Sol.

= (—%(14- i)]
ey

So, option (2) is correct.
Official Ans. by NTA (1)

1
" 1—cosO+_2isin

2sin? g—ZisinB

- (1 —cos@)2 +4sin*0

.0 . 0
sin— —21cos—
2 2

4sine(sin2 9 +4cos’ 9)
2 2 2

1 1

Re(z) = 5 3
2(sin2 —+ 4cos’ j
2 2

sin2D 4+ 4cos 222
2 2 2

1—00529+ 40059:2
2 2 2

e

sin® d6—[—cos 0],

ct—

=—(0-1)
=1
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3.

Sol. z>+3zZ=0
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Official Ans. by NTA (2)

Putz=x+iy
= xX* -y’ +2ixy+3(x—iy)=0
= (x* =y +3x) +i(2xy —3y) =0 +i0

L Xt —y +3x=0 (1)
2xy -3y =0 wen(2)
3
:—, :0
X 2 y

Put x :% in equation (1)

9 , 9
2y +2=0
RN

, 27 33

y 4 y >
()28
. ’y 2 2 2 2 2 9 2

Puty=0=x"-0+3x=0

x=0,-3
S (x,y)=(0,0), (-3, 0)
.. No of solutions=n=4

)2

1 1 1 1

=t —t+—+—+......
64

1 4 16
__1 _4
-—7-3

1-—
4

4, Official Ans. by NTA (11)

Sol. Let X=[® ®lea=[® !
c d 1 0

= AX =1IX
=A=1

= n is multiple of 8
So number of 2 digit numbers in the set
S=11(6,24,32, ....... ,96)

Sol.

Sol.

Official Ans. by NTA (1)

Equation of circle is (x> — y*) + 2y’ + 2x =0
X+y+2x=0

Centre : (-1, 0)

Parabola : x* — 6x—y + 13 =0
(x-3)7=y-4

Vertex : (3, 4)

4-0
3+1

Equation of line=y—-0= x+1)

y=x+1
y-intercept = 1

Official Ans. by NTA (1)
S, :lz-3-2i =8

lz—3-2il=22

(x=3) +(y-2) =(22)
S,:x>5
S, :lz-7>8

[2iy|>8

2ly|>8 - y>4,y<—4
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Sol

Sol.

Sol.

.. centre (0, 1) ; Radius = \/5

= S is straight line in complex

ALLEN *
Official Ans. by NTA (4) 10. Official Ans. by NTA (13)
t-2/<1 Putt=x-+iy N Y
Sol. 7= 1—\/51 —e 3
2
o1 T T
Z +—= 2003(——} =2cos—
z 3 3
21 1 3_
=21 +Z:(Zr +—rj =8 (0053 E] = 2(cosrn+3coszj
r=1 z 3 3
3 3 3
1 2 1 2, 1
(x—2P +y<1 = 21+(Z+5j +(z +Z—2] Fon (z +?j
Also, t(1 +i)+ t(1-i) >4 ) 3
Gives x —y>2 = Z( )
Let point on circle be A(2 + cos 0, sin 0) =1
21
96[—3—75,2} =21+ (2cosrn+6cosﬂj
474 P 3
, SY =21-2-6
(AP)” = 2+cos9—5 +sin” 0 =13
1 11.  Official Ans. by NTA (1)
2 22
=cos"0—-cosO+—+sin" 0 100
4 Sol. (Ze'“/é) =2% (p + iq)
5
=——cos0
507 . S50m .
4 3 2! [cos—+ 1s1n—] 2% (p+iq)
For (AP)* maximum 0 = o 3 3
4 . 2n . . 2m;
(APY = 1 5J2+4 p+iq=2 cos =~ +isin =
FRINCRN
Official Ans. by NTA (1) p=-1,q=3
_ 2
Re(z)=%: (3 —1)x-+/3 =o0.
. Focos 12.  Official Ans. by NTA (6)
= 0=7 ) @)
A , Sol. — = —
Hence, sin” 36 + cos” 0 = 1. (1-1) (=2i) 2
Official Ans. by NTA (2) w2 ne2 me2
Im 4 (2002 2272
= n-2 = n-2
z (-2 (D2
This is positive integer for n =6
/4 .
/| 1 13. Official Ans by NTA 4)
R
[ Sol. Given eR
B 2y N A > Re z+2i1
-1 \0 1 ”(1,0) o
It Then arg[ z 1.) is 0 or IT -
z+21 8
In AOAC z
=
Sin[ﬁ] _L
= AC=12 E
Also, tan = = 82 OIC %
=0C=1 ©0-2) :
g
3
E
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14. Official Ans. by NTA (6) 15. Official Ans. by NTA (98)
Sol. |z-3|=Re(z) Sol. Letz=x+iy
1etZ=x=21y i x-2+iy) =
= x-3V+y =x arg| ———= |=—
5 _ x+2+1y ) 4
=>x"+9-6x+ty =x
— Y =6x-9 arg(x—2+iy)—arg(x+2+iy)=%
_ 3
:yZ_ 6(X 2) tan”' Y —tan”' Y |=I
. ) . x—2 X+2 4
= 7, and 7, lie on the parabola mentioned in eq.(1)
arg(z; — z) = r y .7
ga )=y Xx=2 Xx+2 _ 0™y
= Slope of PQ = 1. 14{ y j( y j
R P (Zl) X—2 X+2
Xy +2y —xy+2y
2 2 = 1
X —4+y
—2_
/4 dy=x"—4+y
[éo) > X2+y274y*4:0
2 locus is a circle with center (0, 2) & radius = 2\/5
v
Q(Z2)
3 3 33
Let P(E+5tf,3t]) and Q(5+Et§,3t2j
Slope of PQ = i(tz—_t‘): 1
(-t
2 (-4 min. value = (AP)* = (OP — OA)’
2 2
=1 - _
o =(9v2-2v2)
=Sttt =2 2
=(7Vv2) =98
Im(21 + Zg) =3t + 3t,= 3(t1 + tz) =3 (2) ( \/>)
Ans. 6.00 16. Official Ans. by NTA (4)
Aliter : 7—i
Sol. is purely Imaginary number
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Let21 :X1+iY1;Z2:X2+iY2
Z1— 2= (X1 — X2) T i(y1 — y2)

Letz=x+1iy

. _n YTy T
. arg(Z1—Zz)—Z:>tan (szz ) X +i(y—1) X(x—l)—iy
vexx (D (D +i(y) (x—D-iy
z1-3|=Re(z)) = (xi =3 +y’=x/’__(2) . Xx-D+y(y-D+iCzy—x+1) is purely
22-3|=Re(z) = (. -3)'+y'=x" _(2) (x-D*+y’
sub (2) & (3) Imaginary number

2 2 2 2 _ 2 2
X1 =3y (x=-3) *y -y =X % =x(x-D+yly—1)=0
(x1=%) (X1 + X = 6) + (Y1 —y2) (y1 T ¥2) ) s
= (X1 —x2) (X1 * X2) — (X_lj +(y_lj :l
X1+X—60+y1ty=X1+X =y +y,=6. 2 2 2
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Y

»P(3,3)

1
2= B+ 3i)|min = [PC| — —=
2
5 1
= =22
V2 2

17.  Official Ans. by NTA (5)
Sol. |z—2-2i<1
X +iy—2-2i<1
I(x-2)+iy-2)|<1
(x-2P+(y-27<1

|31z + 6|max at a + ib

6
3i] z+—.‘
31

3|z 21l

From Figure maximum distance at 3 + 2i

a+tib=3+2i=a+b=3+2=5Ans.

¢

18. Official Ans. by NTA (310)

. 21 . 21
13 1,013
1 2 2 2 2
K=— +

T s

Sol.

K = L[ei(14n+6n) +ei(7n—6n):|
512

512

K= [i+(1]=0
512

n=[k]=0

5 5
DG+57 =D (j+9)
j=0

j=0

(2 +25+10j—j—5)

DM

0

—.
1]

w

(7 +9j+20)
0

—
Il

5

5 5
2j2+92j+2021
j=0 j=0 j

=0

5><6><11+9(5

6j-|—20><6
6

X
2
=55+135+120

=310

L 4
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19. Official Ans. by NTA (10)

Sol.

20.

Sol.

Putz=x+iy

X+iy+ojx +iy—1|+2i=0

= x+ay(x-1)+y’ +i(y+2)=0+0i
= y+2=0and x+o4/(x=1)>+y’ =0

2
X

x> =2x+5
2
Now 2X—E 0,é
X" =2x+5 4

o 03] = o L

22

= y=-2and o’ =

55
p —2,(1 —2
5 5
= 4p’+q)=4|=+=|=10
(p"+9q9) (4 ‘J

Official Ans. by NTA (4)
() Q-iz=Q+i) Z

_X
Y7y

() 2+i)z+(-2)Z-4i=0

(i) iz+Z+1+i=0

Eqn of tangent |X -y+1=0

Solving (i) and (ii)

1
x=1y=—
Y 2

21.

Sol.

22,

Sol.

Official Ans. by NTA (48)
|z+5/<4

x+5)72+y*<16 (D)
z(1+i)+z(1-1)=-10
(Z+Z)+i(z—2)2—10

X—y+5>0 .2)

/x7y+5=0

x+57°+y =16

Region bounded by inequalities (1) & (2)
z+ 1P = |z - (=D
Let P(-1, 0)

|z + IKW =PB’| (where B is in 3" quadrant)

for point of intersection

(x+5) +° =16>y=ﬂﬁ

x-y+5=0

A(2V2-5,242) B(-22-5,-22)
PB? :(+2\/5+4)2 +(2\/§)2
|z+1] =8+16+16v2 +8

a+ByV2=32+16v2
a=32,=16=>a+p =48
Official Ans. by NTA (3)

X -2x2+2x—-1=0

x = 1 satisfying the equation
.. x— 1 1is factor of

X -2x2+2x -1
=x-1HE*-x+1)=0
1+iV3 1-i3
o272

x=1,-0%-o

sum of 162" power of roots
— (1)162 + (—0)2)162 + (_m)léz
=1+ (0% + (0)'©
=1+1+1=3

n+m=45
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23.

Sol.

24.

Sol.

25.

Sol.

ALLEN

L 4
Official Ans by NTA (1) 26. Official Ans. by NTA (4)
z|+3)(|z]| -1 . 1. =77 — .
exp M€n2 Zlogﬁ‘5ﬁ+9l‘ SO w=2zz 2Z+2 31
“ﬂ+” . z
zZ+1
=1 y=1
(Iz+3)(|z=1) z—3i

= 2 D >log 5 (16) . . i

= |z+i|5z-3i]

(Iz1+3)(jzI-1)
— 2 () >3 = z=x+i, xeR
(|z1+3)(1z-1) >3
(+1) o= x+i)x-1)—2(x +1i)+2
+ -1 +
= (i + 37l - D =3(z + 1) el axiia
|z|2 + 2|z| — 3 2 3|z| + 3
=x2_2x +

— P+l -620 Re(w) =x2-2x+3
= (2l-3) (2 +2)=20= [z]-3>0 For min (Re(w)), x =1
= 2123 = |zyn=3 et

= =2-21 =2(1-1)=22e¢ *
Official Ans. by NTA (2) @ 1=20-9 ¢
log | (Lﬂlzj =2 o =(22)e ¢

#\(z]-D
For real & minimum value of n,
1z|+11 _ 1

A s —4
(z|-1" 2 n=
2)z| +22 > (Jz| - 1)? 27. Official Ans. by NTA (3)
2z +22 2 [+ 1 =20 Sol. For |z—1] <+/2, 7 lies on and inside the circle

|z2 —4jz] - 21 <0
= |z/<7
Largest value of |z| is 7

Official Ans. by NTA (36)
Let M = (P-1AP —1)2
= (P-1AP)2 —2P-1AP + 1
=P-1A2P —2P-1AP + 1
PM = A2P -2AP +P

=(A2-2A1+12)P
= Det(PM) = Det((A —1)2 x P)
= DetP.DetM = Det(A — I)2 x Det(P)
= Det M = (Det(A —1))2

1 7 w’
Now A-I={-1 —w-1 1
0 -W W

Det(A - 1) = (w2 +w+ w) + 7(—w) + w3 = —6w
Det((A —1))2 = 36w?2
= a=36

of radius ~/2 units and centre (1, 0).

I, (@)=l
SSNSNS,
\ (1.0)
(x+y)=1
For S,
Letz=x+1y

Now, (1 -1) (z)=(1 —1) (x +1y)

Re((1 —i)z)=x+y

=>x+y2>1

= S; N S, N S; has infinity many elements

Ans. (3)
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28. Official Ans. by NTA (2) 32. Official Ans. by NTA (0)
R@z+i2) Sol. P(x) = f(x3) + xg(x3)
POY=fM)+e) (1)
Now P(x) is divisible by x2 + x + 1
Sol. Q = PX)=QXx)x2+x+1)
(i2) o)
P(w) = 0 = P(w2) where w, w2 are non-real cube
; roots of units
o P(x) = f(x%) + xg(x3)
P(w) = f(w?) + wg(w3) = 0
A=tz F(1) +we(1) =2 -(2)
2 P(w2) = f(w®) + w2g(ws) = 0
4 F()+w2e(1)=0 ..(3)
) 2+G)
29. Official Ans. by NTA (2) =2f()+ (w+w2)g(1)=0
Sol. azz+az+0z+d=0 — Circle 2f(1) = g(1) ...(4)
centre = - 2= @_g_\/a&—ad @0
a 2 a aZ = (w-w2)g(l)=0
Sojaf —ad>0&a e R - {0} g)=0=/(1)  from(4)
30.  Official Ans. by NTA (6) from (1) P(H = (1) + &) =0
Sol. If 0,z,z, are vertices of equilateral triangles PROBABILITY
=a’+ le + 222 =0 (zl + zz) +tzz, 1. Official Ans. by NTA (2)
= (z, +z) =32z, Sol. AAEIIMNNOTX
________ Y SR
—a?=3x12 |
=la|=6 Total words with M at fourth Place = 1021 '120"2'
31. Official Ans. by NTA (2) m
) Total words = ———
Sol. w=1-+3i =|w=2 212121
!
Now, |z| = 1 = |z = 1 Required probability = % :%
[wi 2 "
2. Official Ans. by NTA (2)
and amp(z) = g + amp(w) Sol. D<O0
= 4(a+4)’ —4(-5a+64)<0
Qw) =a’+16+8a+5a-64<0
=a’+13a-48<0
(0]
= ((a+16)(@a-3)<0
P(w) =a e (-16, 3)
.. Possible a: {-5,—4, ....... , 3}

1
= Area of triangle = ) .OP.0Q

1,11
272 2

. Required probability = %

O | N
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Sol.

Sol.

ALLEN

Official Ans. by NTA (2)
P(ANB)+P(AnB)=1-k
P(ANC)+P(ANC)=1-2k

PBNC)+PBNC)=1-k
P(ANBNC) =k’

P(A)+P(B)-2 P(ANB)=1-k ....(I)
P(B)+P(C)-2P(BNC)=1-k ....(i0)
P(C)+P(A)—2P(A NC) =1-2k .....(iii)

MH+2+0O)
P(A) + P(B) + P(C)— P(ANB)—P(BNC)

—4k+3

~P(CNA)=

So
—4k +3

P(AUBUC)= +k’

2
p(AuBuc):m‘#“k+3
_2(k-1)*+1

2
P(AuBuC)>%

Official Ans. by NTA (4)

a

A= |A|=ad-bc
c

Total case = 6*
For non-singular matrix |A|# 0= ad —bc#0
= ad #bc
And a, b, ¢, d are all different numbers in the set
{1,2,3,4,5,6}
Now for ad = bc
(i)6x1=2x3
= a=6,b=2,c¢c=3,d=1
or a=1, b=2, c=3, d=6|8 such cases

(ii)6 x2=3x4
= a=6,b=3,¢c=4,d=2
or a=2,b=3 c=4,d=6|8 such cases

favourable cases
=0C,414 - 16
required probability
_°Cla-16 _ 43
6* 162

5. Official Ans. by NTA (1)

°C,.3°
9

Sol.

required probability =
9
= 9C3 . 2
27 \ 4

9
=§. 3 :>k:§
9 \4 9

Which satisfies [x — 3| < 1

6. Official Ans. by NTA (2)

> 1
Sol. mean = Xx;p; = r.—=3
= 3 4
. 11
p(x is even) = 3—2+3—4+ 00
1
9 /9_1
1 8/ 8

7.  Official Ans. by NTA (4)
Sol. P(Head) = %

1 — P(AIl tail) > 0.9
- [lj 209

2

2 10

= Npin = 4

8. Official Ans. by NTA (3)

Sol. Total number of cases = C, = 90
Now, 2"-2=(3-1)"-2
"C,3"="C,.3" 4.+ (D"
33 -3 (<) )+ (-

"C,3+(=1)"."C, -2

1)"'=2

(2" - 2) is multiply of 3 only when n is odd

.. 45 1
Req. Probability = —=—
d Y 90 2
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9. Official Ans. by NTA (1)

Sol. P(E)<l
2
8 1Y (1Y 1
Z "\2) 2) 2
: 1Y 1
=) °C (—j <=
Z "\2) "2

=°C, +°C,,, +..+°C, <128

= 256-("C,+°C, +...+°C,_ ) <128

n

n+l

= °C,+°C, +...+°C,, >128
= n-1>4
= n25

10. Official Ans. by NTA (4)
Sol. P(Exactly one of A or B)

= P(Am§)+P(KmB):§

= P(A)P(E)+P(K)P(B)=g
— P(A)(1-P(B)) + (I-P(A))P(B) = %

=>p(l-2p)+(1-p)2p=

O | L

=36p°—27p+5=0

1 5
=p=—o —

3 12
_ 5
T
11.  Official Ans. by NTA (4)
P(x>5)

Sol. Pxx=5[|x>2)=
P(x>2)

4 5
5y 1 (5Y) 1
| = ] ot +
6) 6 \6) 6

2 3
51 (5) 1
| =+ | et
6) 6 \6) 6

12.

Sol.

13.

Sol.

14.

Sol.

Official Ans. by NTA (2)
1 1 1

D#0=|l 2 3| #0 =>A=5
1 3 A

For no solutionD=0= A =35
1 1 5

D=1 2 p/#0= p=3
1 3 1

Option (2)

Official Ans. by NTA (2)

Probability of obtaining total sum 7 =
probability of getting opposite faces.
Probability of getting opposite faces

(o
=2l ==X || =+X |[+=x=+—=%x—
6 6 6 6 6 6

Official Ans. by NTA (3)
C-1 '0' Head

C-III "2'Head

C-IvV '3' Heads
HHH (lj(lj:L
8 /\ 8 64
Total probabilit >
otal probability = — .
16
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Sol.

16.

Sol.

17.

Sol.

18.

Sol.

ALLEN

Official Ans. by NTA (28)

= first unit is functioning
I, = second unit is functioning
P(,)=0.9, P(I) =0.8

P(T)=0.1, P(L,)=02

~ 0.8x0.1 8
0.1x0.2+0.9%x0.2+0.1x0.8 28

98P:£x98:28
28

Official Ans. by NTA (1)

g(3) =2g(1) can be defined in 3 ways

number of onto functions in this condition = 3 x 4!
Total number of onto functions = 6!

Required probability = 34! = i
6! 10
Official Ans. by NTA (2)
Total ways of choosing square = *C,
_ 64 %63 %63
2x1

ways of choosing two squares having common
side=2 (7 x8)=112
112 16 1

Required probability = = [
e P YT 32x63 32x9 18

Ans. (2)
Official Ans. by NTA (781)
X -2 -1 3 4 6

P(X=x)

W]

1
5

X=23

—a+6b=i
10

P, el e
5 3 5

a+b=i
15

From equation (1) and (2)
1 1

a=—, b=—
10 6

o’ = Zpx’ - (X)

19.

Sol.

20.

Sol.

L 4

Y@ +a)+10) + L16)+vG6)- (237
5 3 5

:%+a+3+%+36b—(2.3)2

=4+a+3+36b-(2.3)
=7+a+36b—(2.3)

1
=T+ —+6-(2.3)
T (2.3)
2
:13+L(§)
10 \10
_ 131 (23)2
10 \10
_1310-(23)’

100

1310529
100

, 781
o= —
100

100c” = 781
Official Ans. by NTA (3)

Total subsets = 2° = 32

°C,x3  10x27 135

Probability = = -
Y 32x32 1210 2°

Official Ans. by NTA (4)

n 1 ! n 1 ! n n
Cz(gj = C3(Ej = sz C3

= n=35
Probability of getting an odd number for odd

number of times is

1y 1y 1 1
SCI(E) +5C3(E] + SCS(E) :2—5(5+10+1)

1
2
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21. Official Ans. by NTA (6) 24. Official Ans. by NTA (3)
Sol. LetP(B)=p, P(B,=p,, P(B,)=p, Sol. Consider following events
. . A : Person chosen is a smoker and non vegetarian.
giventhat p(1-p)l-p)=a ... @) . g .

B : Person chosen is a smoker and vegetarian.
p(I=p)d=p)=p ... (i) C : Person chosen is a non-smoker and vegetarian.
p,(I-p)(-p)=vy ... (iii) E : Person chosen has a chest disorder

. Gi
and (1=p)(1=p)(1=p)=p -....(iv) ven 0 00 o
1
% Py B oo P Y P(A)=——P(B)=-—P(C)=——
= L =—, =2 = & == 400 400 400
I-p, p 1-p, p l-p; p EY 35 (E\ 20 (E) 10
Also p=—2P P A) 100 \B) 100 (C) 100
+2 2
arep Py To find
= ap—2ay=3ay + 6py E
P(A)P J
= op - 6py = Say p(éj: A
E E E E
_ P 6p __ Spps P(A).P(Aj+ P(B).P[Bj +P(C).P(CJ
lI-p, 1-p; (I-p)(1-p;)
160 o 35
= p,—6p;= 400 100
P 160 35 100 20 140 10
= —=6 400 100 400 100 400 100
p;
28
22. Official Ans. by NTA (3) = 4—5 option (3)
3
Sol. Required probability = (%xéj _L 25.  Official Ans. by NTA (3)
3 4 8 Sol. n(s) =n(when 7 appears on thousands place)
23. Official Ans. by NTA (2) + n(7 does not appear on thousands place)
Sol. ax2+bx+c=0 =9x9x9+8x9x9x3
For equal roots D=0 :33X9X9_
n(E) = n(last digit 7 & 7 appears once)
= b?=dac + n(last digit 2 when 7 appears once)
Casel:ac=1 =8X9x9+(9x9+8x9x2)
(a,b,0)=(1,2,1) y P(E):8X9X9+9X25:£
CaselIl: ac=4 33x9x%9 297
26. Official Ans. by NTA (3)
(a,b,0)=(1,4,4) .
Sol. Digits=3,3,4,4,4,5,5
or(4,4,1) 7
Total 7 digit numbers = -
or(2,4,2) 21213!

CaseIll: ac=9
(a,b,c)=(3,6,3)

. . 5
Required probability = —
1 P Y 216

Number of 7 digit number divisible by 2
= last digit =4

3,3,4,4,5,5

[4]
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27.

Sol.

28.

Sol.

ALLEN

Now 7 digit numbers which are divisible by

_ o
202121
6!
12121
Required probability = 2122t 3
7! 7
312121

Official Ans. by NTA (1)

Let the coin be tossed n-times

P(H) = P(T) = %

71y rc
P(7 heads) = “C7[Ej (—j =—1

1 n-9 1 9 n
P(9 heads) = “Cg[zj (—j -5

P(7 heads) = P(9 heads)
"C,="C,=>n=16

14 2
P(2 heads) = '°C, (%j (%) =@

15

213

P(2 heads) =

Official Ans by NTA (2)

Total cases :

6-6-5-4-3-2

n(s) =6 6!

Favourable cases :

Number divisible by 3 =

Sum of digits must be divisible by 3
Case-1

1,2,3,4,5,6

Number of ways = 6!

Case-I1

0,1,2,4,5,6

Number of ways = 5-5!

Case-111

0,1,2,3,4,5

Number of ways = 5-5!
n(favourable) = 6! + 2-5-5!
P:6!+2~5-5!:4

66! 9

29.

Sol.

30.

Sol.

31.

Sol.

Official Ans. by NTA (3)

E, : Event denotes spade is missing

P(E) =3 P(E,) =2

A : Event drawn two cards are spade

l 12C 3 13C 3 13C
X[Sl 2J+X(51 2]+X(51 2J
P(A 4 C, 4 C, 4 C,
(A)= 3
G,
®

4 | °'C 4 | *'C
2 2
50

Official Ans. by NTA (4)
1 0 0 1

odd place even place odd place even place

or 1 0 0 1

even place odd place even place odd place

Official Ans. by NTA (6)
Let P(E,) =P, ; P(Ey) = P, ; P(E;) =P;

P(E,NE, NE;)=a=P(1-P,)(1-P,)).....(1)

P(E,NE, NE,)=B=(1-P)P,(1-P)).....(2)

P(E,NE, NE,)=y=(1-P)(1-P,)P,.....(3)

P(E,NE, NE,)=P=(1-P)(1-P,)(1-P)).....(4)

Given that, (. — 28) P = ap

= (P, (1-P,) (1-P3)—2(1—P,)P, (1 —P;)P
=P\P,(1-P)) (1-P,) (1 P32

= (P, (1-P,) —2(1—P,)P,)=P,P,

= (P, — P,P,—2P,+2P,P,)=P,P,

= Pl = 2P2 ...... (1)
and similarly, (B —3y)P =2By
P2 = 3P3 ...... (2)
So, P, =6P; = i=6
P3

L 4
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32. Official Ans. by NTA (1) Mean = 3a+9b+180+189+135 ﬁ
Sol. P(X =1)=5C,.p.q* = 0.4096 a+b+26 22
P(X =2)=5C,.p2.q3=0.2048 = 66a + 198b + 11088 =309a + 309b + 8034
q = 243a+ 111b=3054
= =2
2p =|81a+37b=1018] — (1)
=q=4pandp+q=1 a+b+26
4 =" _(a+b)
= p:g and q:g Now, Median= 12 + T x6=14
Now 13 (a+b
o =5\ )72
rox=s- o, (U] (] - 0xis 22
5)\5) 125x25 625 atb_9
4 2
STATISTICS
= ()
1. Official Ans. by NTA (1) .
Sol. Let other two numbers be a, (21 —a) From equation (1) & (2)
N a=8b=10
o 2= (8- 10y
S(a-b)y=8-
4+16+25+49+a”> +(21-a)’
10.25= (4+16+25+ 6” +@l-ay) (6.5 | 4. Official Ans. by NTA (164)
(Using formula for Variance) Sol. - Sum of frequencies =584
= 6(10.25) + 6(6.5)° =94 +a’ + (21 —a)’
(1029 6657 =94+ 01 - g0
=a + (21 -a) =221
s.a=10and (21 -a)=21-10=11 Now, Median is at &: 292%
So, remaining two observations are 10, 11. 2
= Option (1) is correct. - Median = 45 (lies in class 40 — 50)
2. Official Ans. by NTA (4)
=a+110+54+15=292
Sol. 10— 7+10+11+15+a+b
- U= 5 = o=113,B =277
—a+b=17 (i) = |a—Pp|= 164
20 _THI0°+IP+15 +at+b s 5. Official Ans. by NTA (3)
3 6
Sol. =100 =250
a® + b= 145 (i) o m
Solve (i) and (i) a=9,b=8 ora=8,b=9 X, =15 X =156
a—bl=1
3. Official Ans. by NTA (4) Vi) =9 Var(x)=13.44
5 SOl. 02 _ nlclz +n205 n 1’111’12 (i —i )2
g Class | Frequency |x |fix n, +n, (n,+n,)*" ' 7
: 06 |a ES
: 612 | b 9 |9 n, =150, X, =16, Vy(x) = o,
&
z 12-18 | 12 15 | 180
: 13,44 100x9+150x 03 100x150
5% 18-24 | 9 21 | 189 . 250 (250)°
Z 24-30 |5 27 | 135
3 N=(26+a+b) (504+3a+9b) =0, =16=0,=4
E
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Sol.

Sol.

Sol.

ALLEN

Official Ans. by NTA (4)
6+10+7+13+a+12+b+12

Mean =9
8
60+at+b=72
a+tb=12 (1)
) 2
variance =&_(&j =£
n n 4

X =6"+10° +7° +13* +a’ +b* +12° +12°

=a’+ b’ + 642

2 +b* +642
aHb 4642 gy 37
8
2 2
a’+b’ 321 o 37
8 4 4
2 2
al+b’ o 37 321
8 4 4
2 2
atb g7
L at+ b’ =80 .2
From (1) a’+b*+2ab=144
80 +2ab =144 .. 2ab= 64

(a—by=a’+b’—2ab=80-64=16
Official Ans. by NTA (3)
Given32+8a+9B=@+a+p)x6
=20+3p=16 ...(i)
Also,4 x 16 +4 xo+9B=(8+a+p)x6.8
= 640 + 400 + 90B = 544 + 68a. + 683
= 280.—22B =96
= l40.— 11p =48 ..(ii)
from (i) & (i1)
a=5&B=2

32+35+18 85 17
SO, newmean=—15 :E:?
Official Ans. by NTA (4)

Given :

Mean (%)= =X =10
20

or Xx; = 200 (incorrect)

or 200 — 25 + 35 =210 = Zx; (Correct)

Sol.

10.

Sol.

11.

Sol.

210

Now correct X = —0: 10.5

again given S.D = 2.5 (o)

2 ZXZ

__i_ 2: 2
o’ == - (107 =(25)

or Xx;° = 2125 (incorrect)
or Tx; =2125 25"+ 35’
= 2725 (Correct)

. correct 62 = 2725 (10 5)
o’ =26
orc =26
=10.5,p=26

Official Ans. by NTA (12)
5= 3+7+—X+y = X+y = 10

4

2 2 2 2

140=49+9+x* +y’
X’ +y =82
x+y=10
= (xy)=0.1)
Four numbers are 21,9,10,8

48

Mean= — =12
4

Official Ans. by NTA (13)

n’ -1

12
Official Ans. by NTA (30)

D P(X)=1=k+2k+2k+3k+k=1

=14 =n=13

=>k=—
9
2k
kX<4) _ P(X=2) ok
NOW, =P = = =
b (X<3j P(X<3) k 2k
9k 9k
L2
P73
Now, 5p =k
= (5)@}:%(1/9)
=A1=30

SRR )
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Maximum value of kis 11.

=  b2=3(a2+c?) 9P

PR ALLEN
12. Official Ans. by NTA (25) 15.  Official Ans. by NTA (4)
:2 . _ 18 18
Sol. Gf, (variance of boys)  n; = no. of boys Sol. Z(Xi _ a) _ 36’Z(Xi _ B)z ~90
X, =12 n, = no. of girls o o
2 _y 18 18 18
O = =D x, =18(a+2), > x; —2BD x; +18p* =90
< _30x15-12x5, _750-12x20 . _ = = !
T30 T a0 T Hence » x. =90—18f" +36B(c1+2)
variance of combined series 2
2 2 . ZXIZ in
» MO, M0,  npem, o Given &=L —| &=L | =]
o’ =+ 7(% - %) 18 18
1 2 (Ill +Il2)
) _20x2430x2 20630 (1, o0 = 90 - 18p2 + 36(a +2) ~ 18(ct +2)* = 18
T 20430 (20+30)° =>5-B+20B+4B-?—4do—-4=1
=8 = (a-ByY+4a-pB)=0=|ou—B|=00r4
S u+o’ =17+8=25 Asa?ndBaredistinct|a—B|=4
13.  Official Ans. by NTA (3) 16.  Official ‘2“5 by TTA 5)
Sol. Let 8, 16, X1, X», X3, X4, X5 be the observations. 2 _ 4Oy +10,G6, nn, . _
Sol. o° = X, -X,)
X, + X, +...+X, +14 n+n, (g +ny)
Now =8 5 5
7 n,=10,n,=n, 6] =2, o; =1
5
= Yx, =42 (D) il=2,i2=3,62:%
i=1
2 2 282462 17 10x2+n 10n
X X +.X 48467 L + 3-2)°
Also Z 64=16 9 0110 (n+10)2( )
5 17 (n+20)(n+10)+10n
z = — = = —=
= Zx 560 — 100 = 460 (2 5 (01107
So variance of X3, X, ..., Xs = 17n2 + 1700 + 340 n = 90n + 9(n2+30n+200)
2 = 8n2-20n-100=0
4 42 2300-1764 536
:ﬁ_(_j - - 202 - 5n-25=0
5 5 25 25 s
14. Official Ans. by NTA (11) = (@n+5n-5=0=>n= > 5
2 2
Sol. & =Zi—(§j v
n n (Rejected)
2 2 Hencen=1>5
_ Ok —(%) <10 17.  Official Ans. by NTA (4)
10 10 Sol. Fora,b,c
90 + 10k* — 81 —k? — 18 k < 1000 aibic
9k* - 18k — 991 <0 mean = ———— (=X)
KR-2k< 2! b=a+c
9
- 2b
g X=— ... 1
; k—12< 1000 3 (1
i 9 SD. (a+2,b+2,c+2)=S.D.(a,b,c)=d
R — 2 2 2
i 10vio _, 10410 R S S
5 3 3 3
% 2 2 2 2
8 L 10410 o gpodFbre 4b
s 3 3 9
: k<11 = 9d2=3(a2+b2+c2) - 4b?
E
E
E
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Official Ans. by NTA (68)

Sol. Let number be a,,a,,a;, ...... Qsp, D1,02,b5....0,
a’+ > b
P :Q_( 5)°
3n
= Y a’+> b’ =87n
Now, distribution becomes
a; + 1,8 +1,a +1, a, + 1, b — 1
b,—1..b,—1
Variance
- Z(a+1)2 +Z(b_1)2 _(12n+2n+3n—nj2
3n 3n
B (232 +2n+2Za)+(Zb2 +n—22b)
- 3n

_ (Za2 +2n+22a)+(2b2 +n—22b)_(§)2

3n 3

_ 87n+3n+2(12n) ~2(3n) _( gjz
- 3n 3

_@_(EJZ
3 5

= 9k = 3(108) — (16)> = 324 — 256 = 68

=

B

Ans. 68.00
19. Official Ans. by NTA (35)
Sol. 2N _40q 2N 60N
25 25

Let age of newly appointed teacher is N

= 1000 - 60 + N =975

= N =35 years
20. Official Ans. by NTA (1)
Sol. Let observations are denoted by x, for 1 <i<2n

_ >x; (at+a+..+a)—(ata+..+a)

- 2n - 2n

=X=0

and o? < 28 (g B et o
2n 2n

=o,=a

Now, adding a constant b then y=X+b=>5
=b=5
and 6, = o, (No change in S.D.) = a =20

— a2 + b2 =425

MATHEMATICAL REASONING

1.

Official Ans. by NTA (2)

Sol.

Sol.

Sol.

< 4

plal~p|~q | pPr~d| @V~P| (pA~q) |P=1
=(qv~p
TIF|F |T |T F F F
F|T|T |F F T T T
T|T|F |F F T T T
F|F|T |T |F T T T

~ (pA~q) =(qv~p)
=p=q
So, option (2) is correct.

Official Ans. by NTA (2)

Truth Table
P |q |P>q
T|T|T
T |F |F
F |T|T
F |F |T

Official Ans. by NTA (4)
HP->9 v (~q—>p)
=(~pvaq v(qvp)
=(~pvpVvq

=tv q=t

2)(@—>p) v (~q—>p)
=(~qvp) v (qQV p)
=(~qvq vp

=tv p=t

B P—>~9 v (~q—p)
=(~pv~q9 v (@VvDp)
=(~pvp Vv (~qv Q)
=tvt=t

@DEFq—->9 v (~q—>p)
=(pva Vv @V p
=(pvpvVv(@vVp
=pvq

Which is not a tautology.
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Sol.

Sol.

Sol.

Sol.

Official Ans. by NTA (4)

P—=>9A@—=>~p)

=(-pvaA(-qv~p) {p=>q=~pvqj
=(~pVv Q) A(~pV~q) {commutative property}

~p Vv (q A~q) {distributive property}
=~p

Official Ans. by NTA (3)

p : weather is food

q : ground is not wet
~(PAr@)=~pv~q

= weather is not good or ground is wet
Official Ans. by NTA (4)

Using Truth Table
P Q PvQ ~P|(PvQ)AP|(PVvQ)A~P—>Q
T T T F F T
TF T F F T
FT T T T T
FF F T F T
P Q ~Q PA~Q P>Q ~(P—Q)
T T F F T F
T F T T F T
F T F F T F
F F T F T F
~(P—>Q) PA~Q ~(P—>Q)<:>P/\~Q
F F T
T T T
F F T
F F T

Official Ans. by NTA (1)
P:forallM >0, there exists x € S suchthat x > M .
~ P: there exists M >0, for all x €S

Such that x <m

Negation of ‘there exsits’ is ‘for all’.

Official Ans. by NTA (3)
plalr|pvag|lgq—or|aanb|~r|aanba(~1r)|[pAaq|c—d
T - |
T|F|T| T T T | F F F T
F|F|T F T F F F F T
T|F|F| T T T |T T F F
F|T|F T F F T F F T

Sol.

10.

Sol.

11.

Sol.

Official Ans. by NTA (3)
Si:(~pvav(qvp)=(qv~p)v(qvp)
Si=qv(~pvVvp)=qvt=t=tautology

S2t (pA~DA PV =(pA~r~(pr~q)=C
= fallacy

Official Ans. by NTA (1)

(p/\(p—>q)/\(q—>r))—>r

(pA(~pva)v(~qvr))>r

((p/\q)/\(~pvr))—>r

=(pAqATr)—>T
=~ (pAqQAT)VT

=(~p)v(~q)vi~r)vr

= tautology

Official Ans. by NTA (1)
PAQY=(CAq)Ap)

~(pAQ)V (rAq)A p)

~(PAQV ((rAp)A(PAQ

> [~ AV (PADPIA(~P APV
CApP)=tA[~(pAQ@V (rAp)]

= ~(pAQ V (rA p)

> pANqQ=> (r/\p)

Aliter :

given statement says

"if p and q both happen then

p and q and r will happen"

it Simply implies

"If p and q both happen then

'r' too will happen "

ie.

" if p and q both happen then r and p too will happen
i.e.

P Aq=(rAp




JEE (Main) Examination-2021

12.

Sol.

13.

Sol.

14.

Sol.

15.

Sol.

ALLEN

Official Ans. by NTA (3)

(p A ~q) = (p Vv q) is tautology

~q|pPA~q|P

q

(pr~q)—>(pva)

I IR
| e
= ||
|| =

v
T
T
T
F

CIGIEIG

Official Ans. by NTA (1)

- ~A=B)=AA~B

S ~((pvr=(qvr)
=(PVvDA(~qa-~1)
=((pvD A1) A (=9
=pA (1) A(~q)

Official Ans. by NTA (4)

q]~(p—4q)|q

| = o
o =<

2
e e e

| | |

e e I

PA~qQ | ~P—>~q | P

2
{
e}
!
e

F
T T
F
F

==

pA~q=~(p—>q)
Option (4)

Official Ans. by NTA (2)
(A)

(~qAr(p—>9q)

o oToH 1T
m o4 Ao
e >

= = o

F

F
F
T

4 =3 =3 -

Nl
l
o

(B)

(pv@Ar~p

o om o4 o
m 5 m 4o
a3 =<
= =3 T

F

H 333

F
T
F

Both are tautologies

16.

Sol.

17.

Sol.

18.

Sol.

19.

Sol.

20.

Sol.

Official Ans. by NTA (4)
(AA(A—>B))—>B
=(AA(~AvB))—>B
=((AA~A)V(AAB))>B
=(AAB)—>B

=~(AAB)VB

=(~Av~B)vB

=T

Official Ans. by NTA (3)

Constrapositive of p — q is ~q = ~p

= If you will not earn money, you will not

work. option (3)

Official Ans. by NTA (3)

F,:(AA~B)v[~-CA(AVvB)]v~A

F,:(AvB)v (B —~A)

F, : {(AA~B)v~A} v [(AvB)A~C]
{(Av~A)A (~A Vv ~B)} V[(AvB)A~C]
{tA(~Av~B)} v[(AvB)A~C]
:(~Av~B)V[(AvB)A~C]

[~ Av~B)v(AVB)]A[(~Av~B)a~C]

T
F,: (~A v ~B) A~ C # t (tautology)
F,: (A v B) v (~B v ~A) = t(tautology)
Official Ans. by NTA (2)
~(~pA(pVv )
pV(~pA~q)
(pv~p)A(pv~q)
t
pv~q
Official Ans. by NTA (4)
A—>B—-oA)
=A—>(~BvVvA)
=~Av (~BVA)
=(~AvA)v~B
=Tv~B=T
~TvB=T
=(~AvA)vB
=~Av (AvB)
=A—>(AvB)

m node06\BOBA-BB\Kota\JEE MAIN\Topicwise JEE MAIN-2021



m node06\BOBA-BB\Kota\JEE MAIN\Topicwise JEE MAIN-2021

JEE (Main) Examination-2021

ALLEN
21. Official Ans. by NTA (4) 25. Official Ans. by NTA (2)
pla|prq|p—>q|(prg—>(p—>q) Sol. LHS of all the options are some i.e.
ot T (P —>Qr~Q)
Sol. |T|F| F F T
F|T| F T T =PvQ)A~Q
F|F| F T T =(~-PA~Q)v(QAr~Q)
(p A q) = (p — q) is tautology =~P A~Q
22. Official Ans. by NTA (1) (A) (<P A ~Q) > Q
Sol. Option (1)
=~(-PA~Q) v Q
(PAqQ—(p—>9)
—~(pAQ)V(~pV Q) = (P v Q) v Q # tautology
= (~pv~q)V(~pVvQq) (B) (~PA~Q) > ~P
T ~pvt =(PvQ)v-~P
o SIS
Option (2) N \
C : ) = Tautology
(P/\CI) A(pvq)=(pAq) (Not a tautology) \ITITI HH
Option (3) (C) (P A Q) —> P
~P A ~Q) >
(pAq)vp—q)
= (P v Q) v P # Tautology
=(pAq)v(~pva) S )
=~pvq (Not a tautology) D) PA-Q) > (P AQ)
Option (4) =(Pv Q) v (P AQ)= Tautology
= (p/\q)/\(vaq) Aliter :
=pAq (Not a tautology) PIQ|PVQ|PVQ |[~P|(PVvQ)v~P
Option (1) T|T T T F T
23. Official Ans. by NTA (1) T|F T F F T
Sol. “p—>q=~p Vv q F|T T F T T
So, *=v F|F F F T T
Thus, p*(~q)=pv(~q)
=q—op
24. Official Ans. by NTA (4 or 16 or 64)
Sol. x=02-1)"=1

w= (12— 8)" = 42
z=(7-4y' =3
2 3

1 x|y 5

12 w z 4

8 7

hencey=(5-3)*=22




