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a+b b+c c+a

7

sides of AABC,

circumradius and ris inradius

Sol. Answer (1)

a+b b+c c+a

7

= a=4k, b=3k, c=5k = s=6k

A =\/s(s-a)(s-b)(s—c) = 6k?

Mathematics JEE Solutions 2022

[Mathematics ]

Morning Shift

- X2 +y? - 2x+4y-11=0

, then (a, b, c) are the = M =8
V4% +(-3)?
then find g where R is Ly:ax=3y+k =0 , A1, 2)

(2) 3 10
1
B(3, -6 !
@ 2 o :

2 L,:4x-3y+k,=0 Q

*. radius of circle = 4 units
k (say) Centre of circle = mid point of AB = (1, -2)

. equation of circle is (x —1)? +(y +2)* = 42

3. If g:(0,0) > R is differentiable function

p_A 8K _abc 60K’ 5
=S ek “IA oakr 2 | cosx—sinx+g(x)e"+1—x§x}dx_Xg(x)+c
e’ +1 (e* +1) eX+1
Here T 2 for all x > 0, here ¢ = constant
2. Circle C touch the lines L, = 4x—3y+k =0, (1) gis decreasing in (0, %j
L,=4x-3y+k,=0,k,k, eR. If a lines
passing the centre of circle intersect at L1 at (2) gis increasing in | 0 E
(-1, 2) and L2(3, —6) then equation of circle is g g "4
(1) x*+y?2—2x+4y—-11=0 .
3 + g’ is increasing in | 0, =
(2) X+ )2+ 2x—4y-11=0 G g+g 9 ( 2}
(3) ¥+ y?—2x+6y—11=0 -
(4) g - g'is decreasing in [0, —j
(4) 2+y?-2x—4y+11=0 2
Sol. Answer (1) Sol. Answer (2)
(-1,2) liesonlineL1 =0 g :(0, ©) > R is differentiable
o Ki=10 . X X
J- Xcosx—smx+g(x).e +1-xe dx=Xg(X)+c
and (3, -6) lies on line L2=0 e +1 (e* +1)2 X +1
. Kz2=-30

Distance between lines L1 and L2

Differentiating to x :

(1)




Sol.

Sol.

X

M cos X —sinx e +1-xe* _(gx)+ xg'(x)(e* +1)—x(x)e

e~ +1 (e* +1) (e* +1)?
(cosx—sinx) _ xg'(x)
e’ +1 (e*+1)

= g'(x)=cosx—sinx
= g'(x)>0 Vv xe(O,%)

= g(x) increase in (0, gj

f(x) be a polynomial function such that f(x) +

f(x) + f'(x) = x5 + 64, value of )I(m%
(1) -15 2) 15

(3) 60 (4) —60
Answer (1)

Let p(x) = agx® +a,x* +a;x° +a,x* + a;x + a,
'(x) = Basx* + 4a,x° +3a,x* + 2a,x +a

p{X) =985 4 3 2 1

p"(x)= 20a5x3 +12a4x2 +6a;x +2a,

= p(x)+p'(x)+p'(x) = asx° + x*(a, +5a5)
+x%(a; +4a, +20a)
+x%(a, +3a; +12a,)
+x(a, + 2a, + 6a;)
+(ay +a,+2a,)

But this is equal to x° + 64

a;=1>a,=-5=>a;=0 =a, =60
= a;=-120 and a, = 64

= p(x)=x°-5x*+60x> -120x + 64

IimM—

=p'(1) = 5(1)4 -20(1)+120-120 = -15
x—1x—1

If y = y(x) be the solution of given equation
y? dx + (x> — xy + y?) dy = 0 and this curve also
passes through (1, 1). Line intersect at

y:\/gx at (a, \/§OL) then find the value of

log, (\/gx)

T T
) 3 @ 7
T T
® = @ =

Answer (4)

y_

dx  x2+y?—xy

Puty:vx:>d—y:v+—XdV
dx dx
xdv 2
dx  1+vi-v
xdv -2 _ v v v g2
dx  1+v2-v 1+v% —v
2
L Vv dx
—v(ve+1) X

= —log x+tan'v=logx+ C

= —Iog(xj +tan™’ (XJ =logx+C
X X

= tan™ (XJ —Iog(XJ —logx+Z
X X 4

Put y:ﬁx:g—log\/gzlogx+%

T

T
logx =—-log+3 log+/3x =
= logx =77 -0gV3 =>logV3x = 12

f:R—>R,g:R—>R be two function defined

2x
by f(x)=log,(x?+1)-e* +1andg(x) = 1‘2xe
range of o, if the inequality
(0 —1)2 5)
flgil— |s¢ -2
(g 3 >flgla 3
(1) ae(0,2) (2) ae(23)
(3) ae(34) 4) aeRrR
Sol. Answer (2)
f(xX)=In(x2+1)—e ™ +1 = f(x) = X2 +e*>0
1+ x
1_ 2x
gx)=——=e"-e"=g'(x)=-e" - <0
e

= fisT and g(x)is{

- st (e3)

()



= a>-50+b<0
= (a-2)(a-3)<0

Here a. € (2, 3)

7. If E1 and E2 are two conditional probability

event such that P 5] :l,P E _3
E,) 2 E,) 4

P(E1mE2):%,then
(1 P(E1mE2):P(E1)~P(E2)
(2) P(E1 r\Eé) = P(E1')~P(E2)
(3) P(EinE;)=P(E)-P(Ey)
(4) P(E1mEé):P(E1)-P(E2)
Sol. Answer (4)

P(EJIP(E‘IQEZ) 3P(E2):%

E, P(E,)
plE] 1 p[E2| 3 anapeE)-1
E,)] 8 |E ) 4

= P(E, uEz):% {by inclusion-exclusion}

E,
E,
P(EN“Ez)
= P(Ey) P(E1mE2)
L
6 8 24
1 1
Thus P(E1mE2):—><E:P(E1)P(E2)
8 T sin x - e%°%*
’ 0 (14 cos? x)(e%°%* + e~ ®°5X)

(1) (2) =

N3

Sol.

Sol.

10.

Sol.

3) % (4) None of these
Answer (3)

]5 sin x -e%%* )

o (1+c0s” x)(€%°°% + %) h

Use ? f(x)dx = j‘ f(a—x)dx
0 0

—COs X

7 sinx-e
= J. —cosx COS X (2)
5 (1+cos? x)( +e™%%)
(+ @)= 2= % dx
5 1+cos” x
N LY PN
4 4 4
fix)=x*+x-5
f(g(x)) = x, find g'(63)
1 1
1) — 2) —
M 49 @ 48
1 1
3) — 4) —
(3) 7 (4) 6
Answer (1)
fix) = x®+ x -5, flg(x) = x

= gisf = g(f(x)) = x

= g'(f(x)-f(x)=1 = g'(ﬂXhﬁ

1
3x2 +1

43+4-5=63

fi(x)=3x2+1 = g'(f(x)=

Now put x =4 = f(4) =

63)=—— =
347 +1 49

= g'(

¥ = y(x) be the solution — (x + 1) y' —y = e

(x+1)2 y(0) = %,then X= _3—4 for the curve y =

y(x) is
M) ooz @ o
@) % 4) %
Answer (2)

% (XlJy e%*(x +1)

@)



1.

1
IFe ™1
(x+1)

Solution is y-L :J'e3xdx+c
(x+1)

3x

e 1
(x{1): 3 +c, y(O):§ =c=0
3x 3x
L _y _=e :y:(x+1)e
(x+1) 3 3
y[_iJ_i
3) 9¢e*

If dandb are unit vector and acute angle

between them is 0, then

(1) J6+B] |6~ Blian 3

N—

2) |5—5| = |5+5|tang
(3) |é+5| =|é—5|

4) |é—5|:|é+5| tano

Sol. Answer (2)

12.

la| = |B| =1
|é+5|2 =1+1+2cos0

-2
and |é—b| =2-2cos0

|é - b| 1-cos6 0
— = =tan—

|é+b| 1+ cos 6 2
1519 65
3'9'27' 81
this series, then find the values of [s] where [-]
is greatest integer function.

...100 terms and S is the sum of

Sol. Answer (98)

5 E §+~~~’IOO terms

2 52 3 93
+[3 322 J+[3 332 ]+~~~100 terms

:(1_§)+[1_(§f]{1_[§f}...100 terms
:100{545)2...100 terms}

13.

100
(3"
—100-2L 7 ]
3, 2

3

100
:100—2{1—(% }
3
100
=98+2x[3j
3

= [S]=98

(31ay —ay,)

a, =19"-12". Find
57a,

Sol. Answer (4)

14.

31(19° —12°)— (190 —12"°)
57(19° —12%)

19°(31-19)-12°(31-12)
57(19° —12°)

19° x12-12° x19
57(19° —12°%)

12x19(19° —12°)
57(19° —12°)

f: N - R be a function, f(x + y) = 2f(x) - f(y) for
natural number x and y if 1) = 2 and

10
D fla+k)= %(220 -1), then the value of ‘@’
k=1

is

Sol. Answer (a = 4)

15.

f(x+y)=2f(x)f(y), x,yeN

and
f(1) =2
fi2)=23
f(3) =25
Now, if(a +k) = 2f(a)10 f(k) = 5;—2(220 -1)
k=1 k=1
20
= 2f(a){2—(2 3 1)} =%2(22° -1)
=f(a) = 128
a=4
1 1 1 k

230 T2 ge T g g g then find

the remainder when k is divisible by 6.

(4)



Sol. Answer (5)

1 1 1k
2.310 +22.39 +"'+21o.3 T 10 310

= G.P. with a =

2.3

2. 1 1 310 _ 910
=(31)=2(211_2.310J= 510310

2

= k=3"-2"=(3542°)(3° - 2°) = (275) (211)

(6ky+5) (Bkp+1)
k = (6k1 + 5) (6kz + 1)
= 6(Bkika + ki + 5k2) + 5

= Hence reminder =5

16. f(x) = x® + 3x2 + 2x + 9, find point of inflection
2
P(a, B) and calculate w
Sol. Answer (2)
f(x)=x>+3x% +2x+9
fi(x)=3x% +6x+2
f'(x)=6x+6=0 = x=-1 > a=-1
So B=-1+3-2+9=9
2
so (B
5
17. y=mx + c1, y = mex + ¢2, m1 # me are two
common tangents of x? + y? = 2 and parabola y?
= x then find the value of [8m1mz)|
Sol. Answer (0.24)

tangentto y? = xis y = mx+i

yraR )

(1) is tangent to x2 + y? =2
then ¢? = rA(1 + m?)

1 2
16m2_2(1+m)
:>m4+m2—i:0
32
, 1% 1 1 9
> 1 1m+—=| =—+—=—
2 32 4 32
2 1 3 2 3 1 1
m+—-—=t— =>m =——=-—-—onl
2 42 a2 2 27"
3 1
8imm,|=8|——=—-—
Imim| 42 2‘

18.

Sol.

19.

Sol.

20.

. [3-242|

= X ———=
42

If Ais 3 x 3 Matrix having the elements from the

set {—1, 0, 1}. Find the number of matrices A for
which the sum of the elements is 5.

V2(3-242) =324

Answer (414)
C; Cp, C4

where a1, az, as, b1, b2, bs, ¢1, ¢2, ¢z € {~1, 0, 1}
Now a;+a, +a;+by+b, +b;+¢,+C, +¢3 =5

Possible cases:

(i) five 1, No -1, four 0
9! .
= —— matrics
514!
(i) six 1, one — 1, two O
9! .
= —— matrics
6! 2!
(iii)seven 1, two — 1, No O
l | l
So ANS = 9! + 9! + 9!
5141 6121 712!
=126 + 252 + 36
=414
If || =3, |5| =4 and q lies between %s 0 g%

the find |(5 ) (5 + ) +4(3-5)
Answer (576)
la| =3, |b| =4

—4(bxa)’ +4(a-b)?
-4 [|é|2 |5|2 (sin? 0+ cos? 9)}

=4x9x16 =576

Consider:

Pi:~P—>~q)

Pz:(PA~q) A ((~P) v q)

If P— ((~P) v q) is false then

(1) Piis true, P2 is false




(2) P1is false, Pz is true
(3) Both P+ and P: are true
(4) Both P+ and P: are false

Sol. Answer (4)
Pi:~(P—~q)
P2:(PA~q) A ((~P) v Q)

Q

If P— ((~P) v q) is false
then P is true and

~P v qis false

- qis false

P1 is false and P is also false

(6)



