Solution
MATHS
JEE main - Mathematics

MATHS (Section-A)

(9 R-{2}

Explanation:

f(CL’) — 2z%—5z—3

z2—4x+3
_ (2z+1)(2-3)
T (z—1)(z—3)
_ 2z+1

1 -~V (say)
=2X+1=xy-y=1+y=(y-2)x
=>z= g = f-(y), provided y # 2

Range of f(x) =R - {2}

(b) &

Explanation:

e
—~

|
p—
&3

R|(—7)

z+ 1

|z| =1 = P(z) moves on the circle with centre at the origin and radius = 1

z+1
ZQPR=Z = ZQMR = ??TW

arg (ZH.) = angle by which vector z + i is rotated to get into the direction of z + 1

z+1 3T
> arg(5) =

(a) 151200

Explanation:

There are 6 consonants (IN, IR, ID, IM, and 2T’s) and 6 vowels (2I's, 3E’s, and 1A)
Number of ways to arrange 6 consonants = g—i
Now, there are 7 gaps (available to arrange 6 vowels) created by these 6 consonants
Number of ways to arrange 6 vowels in these 7 gaps = ;i;!
= The required number of arrangements

6! "Pg
= = X — =360 x 420 = 151200
2! 213!

@ (1 +7x)

Explanation:
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-1 -1

(1+22) "1 (1r2e) “ao150)F (1-22)(1432)

(2—-32)* o (173_95)4 T 16(1-62)

2

(1+z—622)(1—6z) !
16
_ 1 2
=16 (1 +x-6x7)(1+6x+..)
= S=(1+7%)

@1

Explanation:

Let a and b be two numbers.
Sumofn A.M.'s=n x A.M. of aand b

= A +Ay=2 X (%”)z:ﬁb

Product of n G.M.'s = (G.M. of a and b)"
= G1 -Gy = (v/ab)? =ab

1 1 1 1 :
==, RN are in A.P.

1 11 1 _ atb
= Hy + Hy T a + b~ ab
- HiHy  G1Gy

H{+Hy  Aj+A4y
G1G2 H1+H2 _

= HqHy A1+A,y B
(@) -8
Explanation:

_Jz4+a, =x<0
f(x)_{|a:4|, x>0

g(w):{w+1’ z<0
(x—4)2+b, >0
Function is continuous at R, and it is defined at x = 0.
Then, L.H.L. = R.H.L. = f(x).

L.H.L.
lim f(z)=lim f(z)
z—0" z—0

Jim [z — 4| = lim(z + o)

Given function

lim |(0 + k) — 4] = (0 + a)
h—0

a=4.
R.H.L.
li = li
o) = Jip 4(e)
li — 42 +b
Jim (e =47 +Y)
= lim (z + 1)

z—0"

16+6=1=b=-15

Take, (gof)(2) + (fog)(-2)

g(f(2)) + f(g(-2)) = g(12 - 41) + f(-2 +1)
=g(2)+f(-1)=(2-4)%-15+(-1) + 4
=4-15-1+4=8-16=-8.

(b) n2e)'"
Explanation:
Givenajay..ap=e

Consider ajay ... a1 +a + 2a,

, ...[neglecting x, and higher powers of x]

CONTACT:8830597066 | 9130946703

2/8



10.

(0,2)

1) P
AM > GM

ai+ag+...+2a 1/n
——— 2 (133 ... 2ay)

= (Ze)l/n

soap+ag+ .. +agg +2a, > n (2"

b—1
(a) f f(x + 1)dx
a—1

Explanation:

b
1= @ afx[f(x) +f(x + 1)]dx
x —a+b-x..(i)

b

1= (aib)f(a+b-><)[f(a+b-x)+f(a+b+1-x)]dx

a

b
I= (aib) L{ (@a+b-x)[(x+1)+f(x)] dx ...(ii)

Add (i) and (ii) ['.-putx - x+1inf(a+b + 1 -x) = f(x)]
b
20 = [[f(x + 1) + f(x)] dx

a

b b
2I=ff(x+ 1)dx+ff(x) dx
b oy
:ff(a+b+1—x)dx+ff(x)dx

b
21 =2 f(x)dx

b—1
I= f(x+ 1)dx ['.- Put x = x + 1]
1

a—

2

() 3
Explanation:
2

3

(d) 22

Explanation:

We know that,

It's a circle with center O,

So, we need a point to find the radius.

x = /T, the intersection (1, 4/7) is on the circle
The radius is

=12+ VT
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11.

12.

13.

14.

15.

()6
Explanation:
6

(d) 15

Explanation:

dy dv
Lety =vx = d—=v+xd—
X X

now, given differentiable equation is
d dv
==L VY162 = x— = /02 + 16
:f% =dez :>ln‘v+ \/v2—|—16‘ =Inx + InC
v+
y o \fyPH1e
v+ v/v? + 16| =CX £ + ~—— =Cx
=y+,/y2 + 1622 =Cx%; Asy(1)=3=C=8

=y() =15
(b)-4
Explanation:

Given, direction ratios are proportional to 2, - 1, 2
= Direction cosines = (2\, — A, 2})
P+m?+n?=1

S 202+ (A2 + (202 =1

SN =1eA=t7

=> Direction cosines are (:I:%, F %, + %)

But it makes obtuse angle with x-axis.

2

:>1=7§

= The component of 7 along x-axis

=6 x (—%):-4

(d) L IT and I1I

Explanation:
[bx&téxataxh|  |éxd+d xataxél
— — — - 0
BA-BC DA-DC
2 area AABC 2area AADC
A - = =0
BA||BC|cos B |DA||DC| cos D
2area AABC  tanB 2area AADC  tanD
- = — — " sinD — 0
|BA||BC| |DA||DC]|
2 area AABC 2 area AADC
—— - tanB4+——— -tanD =0
2 area AABC 2 area AADC

< tanB+tan D=0
&sin(B+D)=0<B+D=7
< JABCD is cyclic

(c) 833
Explanation:
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First 50 even natural numbers are 2, 4, 6, ..., 100

. Ya? _
Variance = =+ — (&)?

2
2 _ 22442441002 (2+4+...4+100
=00 = 50 50
4(124-224-324.. .+502)
= - (51)°
50
_ 50x51x101 2
_4< 50% 6 )'(51)

= 3434 - 2601 = o2 = 833

)

Explanation:

We have, P (exactly one of A or B occurs)
=P(A UB) - P(A N B)

=P(A) + P(B) -2P(A N B)

According to the question,

P(A)+ P(B) — 2P(AN B) = 1 ..(i)
P(B) + P(C) — 2P(BN C) = 1 ..(i)

and P(C) + P(A) — 2P(C N A) =  ...(iii)
On adding Egs. (i), (ii) and (iii), we get

2[P(A) + P(B) + P(C) - P(ANB)-P(BN C)-P(C N A)] = 7

= P(A) + P(B) + P(C) - P(A N B) - P(B N C) - P(C N A) = %

.". P (atleast one event occurs)

=P(AUBUC)

=P(A) +P(B)+P(C)-P(ANB)-P(BNC)-P(CNA)+P(ANBNC) [-:P(AmBmC): 1—16]

—3, 1 _ 7
=5 T16~ 16

7
(8=
Explanation:

Letcosa + cos 8 = %

= 2cos %ﬂcos %ﬁ = % ..()
and sin @ + sin 5 =

. atpB a-f 1 ..
= 2sin —Cos—= =3 ...(ii)

On dividing (ii) by (i), we get
atf\ 1
tan(37) = §
Given: 6 = %’H =20=a+p
Consider sin 20 + cos26 = sin(a + ) + cos(a + B)
1

2

3 9 6 8 7

= Tt 1:1_0+1_0:3
1+§ 1+3

@ v2

Explanation:
2 2
Consider the ellipse = + L=y,
a b2
Point F is the focus on the positive X-axis and AB is the latus rectum.

2 2
The coordinates of F are (ae, 0) and the coordinates of the ends of the latus rectum, AF are BF are (ae, %) and (ae, —%)

respectively.
It is given that the latus rectum subtends an angle of 90° at the centre.

/AQOF = 45°
since AAOB =~ /BOF
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ZOAF = 45° since ZOFA = 90°
OF = AF
But OF = ae

2
Asz—=ae
a

2
e=b—2
a

e=y/2

19.
(b) 55
Explanation:
Let n(U) = 100, then n(A) = 63, n(B) = 76
n(ANB)=x
Now, n(A U B) =n(A) + n(B) - n(A N B) < 100
=63+76-x <100
=x>139-100= x > 39
n(ANB)<nA)=x<63
2.39< <63

20.
© 15
Explanation:
Given, |[ABAT| =8
= |A|[B||AT] =8 [ [XY| = |X| [Y[]
AP BI=8..(0) [ |AT| = |A]
Also, we have |AB1|=8 =|A|B!|=8
A N S IR TES B
= 2 =8 () [ |41 = |4 = |A|]
On multiplying Egs. (i) and (ii), we get
AP =8-8=43
= |A|=4
L |
= Bl=F=5=3

Now, |BA™'BT| = |B|ﬁ'3| — (%) %(%) — ﬁ

MATHS (Section-B)
21.2
Explanation:

2z "
Let fy(x) = f et dt
T

n

fTIL(X) = 2 . 67(21‘)” — eiz

For maxima and minima, fJ(x) = 0 = 2¢~(22)" =

e = 2. e (@) "

Taking log on both sides, we get,

1
1H2—2an:-Xn:>1I12=Xn(2n-1):>Xn=21:—721:>1;: ( n )" = a,

1 1
Also, f,” (m = (;,f‘fl) n) <0 = f,(x) is maximum at x = (21:721) "

In2
n(5%)  In(ln2)-In(2" 1)
n - n

Hence L = lim In (ag) = lim 20222~
n—00 n—o0

n~ln2+ln(1—2ln)
L=lim, o [0 — ———22 | =n2

Hence, el=2

Now, In a,, =

= lim —

" n— 00 n n

In(in2) ln(2"(1z%))>
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22.

23.

24.

25.

3.0

Explanation:

- o o . >4
p+q=3t1+5j+2kand p — ¢ =i+

— = - = A a
Now, (p + ¢ P —q =—-2¢+4+25— 2k

) < ( )=

— Y S0
[ SA S
S N T

T = N(—2i + 2j — 2k)

7l =+2vBX=y3=> A=+
clel+ 1Bl 4yl =1+1+1=3
4

Explanation:
flx)= a(a:2 - %) = f(x) = a(%3 - 4%) + b passes through (0, 0) and (1, -2).
-.b=0,a=2

f(x) = 2202 - 4)

2
Required area = @ =2r=47= k=4

10.0

Explanation:

Since, given f(1) = %

L f@=F)+f)=F = f(2)=2

fR=f@+fW)=% =fB)=3}

As so on we get f(n) = ¢

R (L) 13- (1 1
L () () 3;::1 (n+1 A n_+2)

_1f1_ 1,1 _1 1 1

—3(3—3+§—z+ -+m—+1—m—+z)

_1 (1 _ L) __m 1

T 5\2 +2/) 7 10(m+2). 12

S.m=10

100.0

Explanation:

0 1 0
GivenX=]0 0 1
0 0 O

a B~ o —af B—ay
Y=[0 a B|.Z=]0 o —af
0 0 « 0 0 o?
Y-Y1=1
1 =2 1
a B v 5 5 5 1 00
0 a B0 & Zf=l010
0 0 « 0 0 1 0 0 1
5
2=1=a=5
2 B8 _ _
—2a+5=0=>8=10
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@ P Tlo0g=q=15

5
= (a— B+7)? =(5-10+15)* = 100
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