JEE (Main) MATHEMATICS
SOLVED PAPER

2021

16" March Shift 1

Time : 1 Hour

General Instructions :

1. In Chemistry Section, there are 30 Questions (Q. no. 1 to 30).

Total Marks : 100

2. In Chemistry, Section A consists of 20 multiple choice questions & Section B consists of 10 numerical value type questions.

In Section B, candidates have to attempt any five questions out of 10.

There will be only one correct choice in the given four choices in Section A. For each question for Section A, 4 marks will

be awarded for correct choice, 1 mark will be deducted for incorrect choice questions and zero mark will be awarded for not
attempted question.
4. For Section B questions, 4 marks will be awarded for correct answer and zero for unattempted and incorrect answer.

o

Any textual, printed or written material, mobile phones, calculator etc. is not allowed for the students appearing for the test.

6.  All calculations / written work should be done in the rough sheet is provided with Question Paper.

Mathematics

Q.1.

Section A

Consider three observations a, b and ¢ such
that b = a + c. If the standard deviation of
a+2,b+ 2 ¢+ 2isd, then which of the
following is true?

(1) V*=d*+ >+ 34

() V=3@"+c*)-94

(B) V¥ =3@"+c*) + 94

@) V*=3@+*+d%)

Let a vector ai+ B}' be obtained by rotating

the vector \/§2+} by an angle 45° about
the origin in counter clockwise direction in
the first quadrant. Then the area of triangle
having vertices (o, B) , (0, B) and (0, 0) is
equal to :

1
1 1 @
@ L

4
A (4) 22
If for a > 0, the feet of perpendiculars from
the points A (a4, —2a, 3) and B (0, 4, 5) on
the plane Ix + my + nz = 0 are points C

(0,-a,-1) and D respectively, then the length
of line segment CD is equal to :

1) Ja1 2) /55
@) V31 @) o6

Q.4

Q.5.

The range of a € R for which the function
f(x) = (4a -3) (x + log,5)

+ 2(a — 7) cot (%jsinz (%j,x #2nm,neN

has critical points, is :
4
o532 @b

(®) (~2,-1] @ (31)
Let the functions f: R - Rand g: R >R be
defined as :

xX+2,

f(x):|: X2, i;gi| and

(x)= ¥, x<1
g 3x-2, x>1

Then, the number of points in R where (fog)
(x) is NOT differentiable is equal to :

@1 (2 2

3) 3 4 0

Let a complex number z, |z| # 1, satisfy

log |, |Z| * 112 < 2 .Then, the largest value
E\(H-1)

of |z| is equal to

1 5 (2) 8

@) 6 @ 7
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Q.7.

Q. 10.

Q.11.

Q.12.
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A pack of cards has one card missing. Two
cards are drawn randomly and are found to
be spades. The probability that the missing
card is not a spade, is :

1) 3 52
M 4 @ 867
3 32 @ 22

50 425

If n is the number of irrational terms in the

1 1

60
expansion of |34 4 58J , then (n — 1) is

divisible by :
1) 8 (2) 26
3) 7 4) 30

Let the position vectors of two points P and
Qbe 3i— } +2kand 7+ 2}' _ 4k, respectively.
Let R and S be two points such that the
direction ratios of lines PR and QS are
(4,-1,2) and (-2, 1, - 2) respectively. Let lines
PR and QS intersect at T. If the vector TA
is perpendicular to both PR and QS and the
length of vector TA is /5 units, then the
modulus of a position vector of A is :

M s 2) V171
(@) V227 (4) 482

If the three normals drawn to the parabola,
y* = 2x pass through the point (z, 0) a = 0,
then ‘2’ must be greater than:

1
1)1 =
@ @) 5
@ _1 @ -1
2
Let S, Ztan [2%16"32”1) Then %13; Se
is equal to :
(1) tan™' (%) (2) cot™ (%j
(6) T (4) tan”(3)
2

The number of roots of the equation,
(81)™ +(81)™ * =30 in the interval [0, ]

is equal to :
® 3 @) 2
() 4 @ 8

Q.13.

Q.14.

Q. 15.

Q. 16.

Q.17.

Q. 18.

If y = y (x) is the solution of the differential

dy . m
i —+42ytanx =sinx,y| — |=0
equation, ix y y 3

4

then the maximum value of the function
y (x) over Ris equal to :
1) 8 ()]

SR S

(3) _% (4)
Which of the following Boolean expression
is a tautology?

@) prpap—q)

@) prgvpve)

@) prpvp—q

@ prg)->@p—>9

i -
Let A ={ o },i =+/-1. Then, the system
—i i

x 8
1 1 AS = .
of linear equations L/} { 6 4} has:

(1) No solution

(2) Exactly two solutions

(3) A unique solution

(4) Infinitely many solutions

If for x € (O,gj ,log;osin x + log;ycos x = -1

and log;, (sin x + cos x) = % (logion—-1),
n > 0, then the value of n is equal to :

(1) 16 (2) 20

(3) 12 “4 9

The locus of the midpoints of the chord of
the circle, x* + y* = 25 which is tangent to

he hyperbola, * _ ¥’
the er oa,___—1 is:
P 9 16

2

—-16x> +9y° =

x*+y?

1

2

(x*+¥")
(@) (¥ +y?) ~9x% +14d)7 =
(x*+y") -9

X +y x*-16y* =0

@ (x +y2) -9x% +16y* =0
Let [x] denote greatest integer less than or
equal to x. If forn e N,(l—x+x3 );1 = iajxj ,
=0
[3;1} {3;72 1}
then > g, +4 z ay;,, is equal to :

j=0
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Q.19.

Q. 20.

Q.21.

Q.22.

Q. 23.

Q. 24.

Q. 25.

® 1 2) n

(3) 2+ () 2

Let P be a plane Ix + my + nz = 0 containing

1-x y+4 z+2
2 3

divides the line segment AB joining points

A(-3, -6, 1) and B(2, 4, -3) in ratio k : 1 then

the value of kis equal to :

1) 1.5 2 2

3) 4 @4 3

The number of elements in the set {x € R :

(|x] =3) |x + 4| = 6} isequal to:

the line,

. If plane P

1) 2 21
3) 3 “) 4
Section B

Let f: (0, 2) > R be defined as f (x) =

log, (1 +tan (%XD . Then,

limg[f(%j+f(%j+...+f(lﬂ is equal to

h—on

The total number of 3 x 3 matrices A having
entries from the set {0, 1, 2, 3} such that the
sum of all the diagonal entries of AAis 9, is
equalto

Let f: R — R be a continuous function such
thatf(x) + f(x + 1) =2, forallx e R . If

8 3
I, :If(x)dx and1, = J'f(x)dx, then the
s a

value of I; + 21, is equal to

Consideranarithmeticseriesand a geometric
series having four initial terms from the set
{11, 8, 21, 16, 26, 32, 4}. If the last terms of
these series are the maximum possible four
digit numbers, then the number of common
terms in these two series is equal to

If the normal to the curve

PY

y(x)= j(th —~15t+10)dt at a point (g, b) is

0
parallel to the line x + 3y = -5, a >1, then
the value of |a + 6 b| is equal to

Q. 26.

Q.27.

Q. 28.

89

ae* —bcosx+ce™

Iflg_l}(} =2 thena + b+ cis

equal to rem

Let ABCD be a square of side of unit length.
Let a circle C; centered at A with unit radius
is drawn. Another circle C, which touches
C; and the lines AD and AB are tangent to
it, is also drawn. Let a tangent line from the
point C to the circle C, meet the side AB at
E. If the length of EBis o+ \/§B , where o, B
are integers, then o + B is equal to

Let z and ® be two complex numbers such
i

that 0 =2z -2z+2, z ; =1and Re (®) has
z—3i

minimum value. Then, the minimum value

of n € N for which " is real, is equal to .

-30 20 56
. Let P=| 90 140 112
120 60 14
2 7
and A=|-1 -o 1
0 -0 -0+l

, and I be the identity

matrix of order 3. If the determinant of the
matrix (P*l AP-1, )2 is o’ , then the value

of a is equal to

. Let the curve y = y (x) be the solution of the

differential equation, Z_yzz(erl). If the
x
numerical value of area bounded by the

curve ¥ = y (x) and x—axis is 4v8 , then the

value of y (1) is equal to
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Answer Key

Q. No. | Answer Topic Name Chapter Name
1 2 Standard Deviation Statistics
2 2 Application of Vector Vector
4 Position of A Point With Respect To A | Three Dimensional Geometry
Given Plane
1 Critical Point and Range of the Function | Relations and Functions
1 Derivability of Composite Function Differentiability
Modules of Complex Number and Complex Number
Logarithmic Inequality
3 Conditional Probability Probability
2 Rational / Irrational Terms Binomial Theorem
2 Operation On Vectors Vector
10 1 Normal of Parabola Parabola
11 2 Summation of Series and Basic of Limits | Inverse Trigonometric Function
12 3 Methods of Solving Trigonometric Trigonometric Equation
Equation
13 4 Linear Differential Equation Differential Equation
14 4 Tautology Reasoning
15 1 System of Linear Equation Matrices
16 3 Methods of Solving Trigonometric Trigonometric Equation
Equation, Logarithm
17 4 Tangent to the Hyperbola Hyperbola
18 1 Sum of Binomial Coefficients Binomial Theorem
19 2 Line and Plane Three Dimensional Geometry
20 1 Application of Modules Function Function
21 1 Limits Using Definite Integration Definite Integration
22 766 Summation of Number, Permutation Permutation and Combination , Matrix
of Alike Objects of One Kind and Some
Another Kinds, Transpose of Matrix,
Product of Two Matrix
23 16 Properties of Periodic Function Definite Integration
24 3 Arithmetic and Geometric Series Progression
25 406 Derivatives of Anti Derivatives Definite Integration
(Leibniz’s Rule)
26 4 Method To Solve Limits Limits
27 1 Circle and Related Important Terms, Circle
Tangent To A Circle
28 4 Properties of Conjugate, Modulus and | Complex Number
Argument
29. 36 Application of Matrix and Determinant | Matrix and Determinant
30 2 Area Between The Curves Area

000
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ANSWERS WITH EXPLANATIONS

Mathematics

Section A

1. Option (2) is correct.

For three observations a4, b and ¢,

_ a+b+c
mean (x) = 3
Also given thatb =a + ¢
-y _ 2b .
(x) 3 (l)

Also given that standard deviation of (a + 2),
 + 2)and (c + 2)is d.
SD.(a+2,b+2,c+2)=d
SD(a,bc)=d
>+ +c* -
)

_ 2, _Ex® -
£ = :S.D = ;_(x)z

R _(Z_b)z
3 3
2 B(az +b? +c2)—4b2
B 9
94 = 3(a* + b* + &) — 4V
94 = 3(a* + &) + 3b* - 4b°
94* = 3(a* + &) - b
v =3 + ) - 9d°
Hint:
(i) Mean of [xy, x3, ....... X,

Shortcut Method:

a+b+c 2b
3 3
SDA{ab,c}t=d

@i +bP 4t 4b?
-3 9
= b2 :3(112 +cz)—9¢7l2

X =

d2

2. Option (2) is correct.

4 -
Q(0.B)]. .. P’ (@.p)

P(3,1)
Heles -
g Loy
(0,0)0 a \3
= A A 1
Let P=\/§i+':tan9:(—j:6=30°
! N
f"=oc§+[3}'
0+ 45° + 8 =90°= & = 45° — 30°

d=15°

Now, Area of AOP’Q
= % (OP’ cos 15°) x(OP’ sin 15°)
= i (2:sin 15° cos 15°) (OP")?
= 1 1 [} "2
= (sin 30°) (OP")
-1 ( (3)2+12)= 1

4\ 2 2

Hint:

G)If A =a§+b}' then tan 6 = (—
a

(ii) Length of segment AB will remain

)

same after rotating in any direction.

(iii) sin 2A = 2sin A cos A

Shortcut Method:
Yy

....... P (V3,1
T (V3,1)
0 :
0 a B

Area(OP'Q) = %(2 €0s75°)(2sin75°) =

Q (O,B; _____ P’ (o,p) = P’(2c0s75°, 2sin75°)

1
2
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3. Option (4) is correct. omt +m +amt =1

B (0,4,5)
A (a,-2a,3) A M
7
(0,-a,-1) Ix+my+nz =0
CD = AM (1)
AM
In AABM:sin ¢ = 7—— ...(ii)

|AB|
Using equation (i) and (ii)
AM = CD = |AB]| sin ¢

CD = |AB| ( 1—c052¢)

— CD = | AB| cosd ‘%—T%
—~CD- \/(‘E‘)Z ~(AB-n)’ (i)

As A (a, — 2a,3) and B (0, 4, 5) then
AB=OB-0A =—gi + (2a + 4)}'+212

AB-n =—la+ (2a+ 4)m + 2n .(iv)

Since, C(0, — a, — 1) lies on plane Ix + my + nz
=0,

So,
m -1

Ol-am-n=0= —=— ..(V)
n o oa

From the figure

AC|In

a_—a_=2

I m

m=—land Z="2 ...(vi)

n 4

Now using equation (v) and (vi)

=a=4
a=12
Asa>0,a=2
Now from equation (vii)
2m+n =20 ...(vii)

[Aslz+m2+n2=1]

ol
6
1
m = i\/g
- L
" e
Using equation (vii)
n=—2m
_ 2
N3
-1
J6

Now from equation (iv)

AB-n=—o L ligl L il 2
AB-7i = 2(%}8[6}2[@]
+2+8-4
J6
=6
AB =12 + (20 +4)? +(2)?
=22 +82 +42
|AB|=Va+64+4 =72

co - |\ (]

CD = J72-6
CD = 66
Hint:
(i) For two vectors, A and B
A-B
cos 0 = ——
[Al[B]

(ii) If A =g g+b}'+cl€ and

B = lf+m}'+nf< and

A =B then
a_b_c
I m n

(iii) If a point lies on a plane then it always
satisfy that plane.
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4. Option (1) is correct.
Given that
fx) = (4a-3) (x + log,5)

+ 2 (a—7) cot (%) sinz(fj;x #2nm,ne N

flx)=(4a-3) (x + 10g,5) +2(a—7) (Cos%)(sin%)

fix) = (4a - 3) (x + log,5) + (a—7)(sin x)
Also given that f(x) has critical points,
ie,f'(x)=0
(4a-3)1+0)+@-7)(cosx)=0
3—-4a
a-7
As, cosxe [—1,1]

COS x =

3_4ue[—],ﬂ
1< 374
a-7
3-4
a >-1 and 3 4uS1
-7 a-7
344 | 150 and 3% _1<0
a-7 a-7
3-4a+a-7 >0 and 3-4a-a+7 <0
a-7 a-7
—3a—4 >0 and 10-5a <0
a-7 a-7
a+s <o and =2 >0
;j; a-7

_4,7] and ae (— o, 2] U (7, )

. Option (1) is correct.

Given that

x+2 ; x<0
fo=4 iffR—>R
X ;X2

Vi =

3 .
g(x)={ X ;o x<l1 ¢RoR

3x-2 ; x>1'%
Now,

gx)+2 ; g(x)<0
( =
fe {<g(x»2 ;8020

93
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\y=3x—2;x21

1p------ .
y=x,> 1 X
ya<1
X+2 5 x<0
flg(x)) = x® ; 0<x<1
(Z’:x—Z)2 soox>1

For fg(v): lim (x+2)# lim (x°)

x—0"

Hence f(g(x)) is discontinuous at x = 0.
i.e. not differentiable at x = 0.

lim (x6): lim (?>x—.2)2 =1

x—1" x—1"

i.e. f(g(x)) is continuous at x = 1

So, we will check differentiability at x = 1.

RHD.|,_;= lim

h—0

f(1+h)-f(1)
h

2

3(1+h)-2) -1
= lim( ( +h) )
h—0
2
_ lim(3h+1) -1
h—0 h
. 9% +6h+1-1
= lim——— =
h—0 h
- Lgl})(9h+6)
RHD.|,_,=6
Now, LHD.|, = jimdt=")=f1)
h—0 -h
6
= lim—(l_h) -1
h—0 —h
LHD.| _. =6

x=1

LHD.|,_,=RHD.|,_,=6

Hence f(g(x)) is differentiable everywhere

except one point, i.e., 0.

So, Number of points of non-differentiability = 1.

Hint:

(i) Using suitable method to find

fgx))-

(i) If a function is discontinuous
at any point then it will be not
differentiable at that point.

(iii) A function will be differentiable at
x=aif LHD| _ =RHD| _.

= Finite quantity

Shortcut Method:
2+2
fog (x) = x® ; 0<x<1
(3x— 2)2 ;ox>1
3x2 ;0 x<0
fog’ (x) = 6x° ; 0<x<1

6(3x-2) ; x=21

At x = 0; LHD = RHD
Atx = 1; LHD = RHD
fog(x) is not differentiable at x = 0

6. Option (4) is correct.

Given that |z| # 1

1 |z|+11
81| 2
Z\(-1)
Here base of logarithm lies between 0 and 1
So,
|z|+11 [ 1 jz
—22 —
(-1 2
|z|+11 1
- >=
(1) 2
= 2z + 222> (2] — 1)
= 20+ 222z -2z + 1
= |z* -4z -21<0
=  (zZl=7)(z +3)<0
= |zl =7<0
= |z| £7
So, largest value of |z| is 7.
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Hint:

(i) log,x<m=x2a";ae (0,1)
@) >0

Shortcut Method:
|z| +11
(12l-1)
|zl =7<0

|z| £7
=W

>

N | =

|z |mux

. Option (3) is correct.

Let, E;= Event in which spade is missing
1

P(E,) = " (1)
P(E;) =1-P(E)
P(E) = 2 (i)

E = Event in which drawn two cards are
spade.

(sl 3)se)
e G
HE=RH G

)
[ )5e) (s

(12x11)+(3)(13x12) - (3)(13x12)

PE) =
€ (12x11)+ (3)(13x12)
11
PE)= —
E= 2
Required probability = 1 — P(E)
50
= g
50

95

Shortcut Method:
P(Smissing / Both found spade)

p(gm 1 Both found spade)
p(Both found spade)

[ a1 )]

- 13)(13 12) (13 12) 11
I-—— || =x— [+| —=%x— [x—
( 52}(51 50} (52 51} 50

39
50

8. Option (2) is correct.

. . . . . 60
Given binomial expression is ( 1 l)

34458
For (A+B)",
T,.1="C,(A)""(B);0<r<mreW

Using above concept, we can write

1 1
T ril = 60Cr (34 )6071’ (58 )r
60—r r

= Ta=ac @)+ 58

As 0<r<n=0<r<60

= 0313@
8 8

= o0<l<7s5
8

For rational terms

ée {0,1,2,3,4,5,6,7} .

Using equation (ii),
0<r<60
-60 <-r<0
0 <60-r<60
60—r
4
For rational terms

60—r

0< <15

€{0,1,2,3,4,......., 15}

Using Equation (iii) and (iv),
Total rational terms = 8
Total number of terms = 60 + 1 = 61
Hence total irritational number of terms
=61-8
=53

)
..(ii)

(i)

.(iv)
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Given, n = Number of irrational terms nd ﬁ _x-1_y-2 z+4
n=>53 51 o
=>n-1=53-1 T:(4r+3,-1-1,21+2)
—=n-1=52 =(2p+1,pu+2,2u—4)

After comparing, we get

Ah+3=-2p+1=2h+p=-1

= b2 is divisible by 26
Hint:
(i) For (A+B)"

T = "C (A" (B)

A-1=p+2=r+p=-3
2A+2="2p—-4=>A+p=-3

=Ai=2and p=-5

O<r<nm So, point T(11, -3, 6)

reW N o

Number of dissimilar terms = n + 1. OT =11i -3j +6k
(ii) Irrational number of terms = Total Now, ﬁ = (Yg_ (ﬁ*

terms — Total rational terms N

OA=0T+TA
Shortcut Method:
47+2k
60-r 1 — PN A ] )
Tr+1 = GOCr(?))T(S)g OA:(111—3]+6k)+WX\/5
1’6{0,1,2, ....... 60} . - (4}+212>
OA=(11i—3j+6k)+Tx«/§
ge {0,1,2,3,4,5,6,7) ) S
OA = (117 -3] +6k) + ( 1/% J(x/g)
0-r 10,1,2,.....15) PP
OA = (11i-3] +6k)+ 2] + k)
Total ber of irrational t _ RN A
otal number of irrational terms OK =11i-} + 7k = OR& = Vi7i
=61-8 =53
n =53 = n-1 = 52, which is divisible Hint:
by 26.

@ IfA =ai +bJ +ck and
9. Option (2) is correct.

] — PO - B=1Ii +mk +nJ are
Given, P =37 -] +2k;P(3,-1,2)

parallel vectors then

and Q =i +2/ -4k; Q(1,2,-4) a_b_c
PR Il 4i — ] +2k and QS| —2f + ] -2k bomon . .
. _ 2 —

Direction ratios of normal to the plane oA W% b e
containing B T and Q will proportional to ‘K‘ Y PRy

i ] Kk

4 -1 2 10. Option (1) is correct.

-2 1 -2 Given,

parabola is y2 = 2x (1)

= 0+ 4} +2k
Let the equation of the normal is

I m n 5 )
0 4 2 y = mx-2am —am ...(ii)
For the point, T Using equation (i)
4a=2
— _ x—3 +1 z-2 ’
pT = 2=0" 22

4 1 P (Standard Equation of parabola yz = 4ax)



Solved Paper-2021 (16" March Shift-1) Mathematics

1
=>a== (il
5 (iif)

Using Equation (ii) and (iii)

y=mx—m-— 1m3
2

Given that normal passes through the point
(@a,0)
Hence,

0 = m(a)—m-— %(m)f"

mZ

=>m@a-1-—)=0
(a-1-2)

mZ

=m=0ora-1- —=0
2

=m=0 orm?=2(a—1)

Asm’>0 = 2a-1)>0

a-1>0

a>1

Hence, ‘a’ must be greater than one.

Hint:
(i) For the parabola y* = 4ax, Equation of
normal , y = mx — 2am — am’
(ii) If any point lies on the curve than
that point will satisfy that curve.
(iii) If L.H.S > 0 then R.H.S > 0

Shortcut Method:
For standard parabola, y* = 4ax,
for more than 3 normals (on axis)

x> L ; L = Length of latus rectum

9 1
Now, fory” = 2x; | 4 =E
LR=2
for point (a, 0)

L
a>—=a>1.
2

11. Option (2) is correct.

Given,
k r
_ -1 6
Sk = Z;tan [W
r=
67
: 9
=S, => tan”'

221’+1 + 327+1

97

r=1

(2’.3?}
k 3.3
=S, =) tan"'

2r 2r
= [2) 2+ 3 3
3 327

2 r
g 3
=S, =Y tan i —

2r
= 3+ 2.(2)
3

t
. t
=S, = tan’ 3 5
r=1 1+(t).| =
03]
S, =) tan" {  —2—
= k Z:;an Zt
: 1+ 5

k

= S = Z{tan‘l (f)-tan™ (%j}

r=1

k r r+1
= S, = Z{tanl [%j —tan™! (%J }
= 3 3 ’

97
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k+1 12. Option (3) is correct.
(2 (2 .
=S, =tan 3 ) tan 3 Given,

2 ) k+1
= lim(S;) = lim {tan1 (—j —tan™ [—j }
k—w k—o 3 3
k+1

=S_=tan [%)— tan™' (0); lim [z) =0
3 k—e| 3

= S_=tan" (EJ—O
3
=S, =tan! (%j

=S, =cot™ [i)
2

Hint:
Divide numerator and denominator by

9". Then assume (%j as t and simplify.

tan' x—tan! y= tan!| =Y
1+xy

Use method of difference to simplify.

lim(x)* =0;0<x <1
k—oo

1
tan~ (x) = cot_l(;]; 0<x<1

Shortcut Method:
6" (3-2)

g‘tan_1 (1+(§jm+l}22r+1

. |G

Dtan™ | ==L

" =E) 6

- ¢ (3]
(_

(81)™°* + (81) * = 30

(81)M + (81)17IMr = 30

= (81" +(81)1(81) ™ * =30
81

(81" e _30
( ) (81)511’\ X

Let (Sl)sinzx :t

:>t+8—tl=30

=2 -30t+81=0

= (t-27)(t-3)=0
=t=3ort=27

= (817 =3 or (1) =27
= (34)sin2x -3 or (34)sin2x _ 33
:>34sinzx :31 0r34sir12x:33
= 4sin2x=1 ordsin®x=3

., 1 .., 3
= sin sz orsm-“yxy =—

4
Now y = sinx

y
V372
12 HfA—
/:: L 2
Olnxn 2r5n\t
673 36\/

Fory = sin’x;x e [0, ]

\Y
3/4
1/4 4= : N
Oln = Znsnn
6 3 3 6

From the above figure, we can say that the
given equation has 4 solution.

Hint:

(i) Replace cos 2x=1-sin’x

(ii) Assume (81) S0Y_t and simplify.

(iii) Draw the graph of sin’x and count
number of intersection points for
sin?x=C, C € constant.
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Shortcut Method:
in? 81
BY™ s ~ 0%l
= (81)""*=3,27
. 2 1 T bt m 2®
=Ssin“x=—,—=>x=—,—,—,—
4 4 6 6 3 3
So, number of solution = 4

13. Option (4) is correct.

Given differential equation is

d—y+2ytanx =sinx
dx

()
Solution of this differential equation will be
y (LF) = j sin x(L.F)dx ...(ii)

eIZtanxdx

LF =

IF — eZItanxdx

Itanx dx = In (secx)+c
LE = eZlnsecx

1F = eln sec’ x

LF = sec’x

...(iii)
Now using equation (ii) and (iii)
y(seczx) = J(Sin x)(sec2 x)dx

s x

= y(sec2 xX)= I( j(sec x)dx

n
cosx
= y(sec® x) = I(tanxsecx)dx

...(iv)

= y(sec2 x) =secx+C

Given that y[gj=0 ie., when x = g,;,:o
:>(O)(se(:2 Ej:sec(zj+C:>C:—secE

3 3 3
=C=-2

Using equation (iv) and (v)
y(sec2 X)=secx—2

(V)

_secx—2
 osec?x
_secx 2
sec’x sec’x
1 2

=>y= -

secx sec®x

14.

=y =cosx —2cos” x

>y= —2{cos® x —%cosx}

2
=>y=-2 coszx—lcosx+(lj —(
2 4
1 1Y’
=>y=——2| CcOsx——
8 2

1
Fory,,,, put cosx = E = Yyar =

@ | =

Hint:
(i) Solution of D.E will be
y(LF) = f (sinx )(LF)dx

(ll) LF = eIZtanxdx

(iii) Itan xdx =In(secx)+C

(iv)-1 <cosx <1

1

4
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I}

Shortcut Method:
LE=e¢ 2"‘tamxdx= SECZ X
y.sec ’x= Isin x.sec” xdx

2

= ysec” x =secx+C

As y(%]zOﬁCz—z
= y(sec:2 x) =secx—2

=y =cosx—2cos> x

:y=t—2t2;t=cosx

:d—yzl—étt,whend—y:O:t:1
dt dt 4
1
ymung
Option (4) is correct.
P a9 | PAT PG| (prg)—>(p—>9)
T|T| T T T
T|F| F F T
F|T| F T T
F|F| F T T
(pAg)—(p—4q) is tautology
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Hint:
Find
(i)
(if)
(iii)

pAg
p—q
(prg)—>(p—9)

15. Option (1) is correct.

Given A = {1, ,l};i= J-1

—1 1

Oswaal JEE (MAIN) Solved Papers (Chapter-wise & Topic-wise) LUl\1gla\ V.\y [t

..(0)

We have to find the solution of the system of

linear equations

iy

Now using Equation (i)

AZ—_I —il[i -
i
AZ 4t i
- =
_—12—12 i +i?
:>A2=_2 2
_2 -
2 -1 1
=A"=2
|1 -1
4 -1 17-1 1
=A"=4
|1 11 -1
. (2 -2
=A"=4
|2 2
(1 -1
= A*=38
-1 1
8 1 1)1 -1
= A" =64
-1 11)-1 1

g 2 =2
= A" =64
-2 2

) 1 -1
= A% =128
-1 1

Now using the equation (ii) and (iii)

w5 3L

...(ii)

16.

...(iif)

xX—-y 118
= =—
-x+y| 128|64

1
16

X-y= ..(iv)

(V)

_x+y—l
2

from equation (iv) and (v)

System of equation has no solution.

Shortcut Method:

A"=2
1 -1
. -1 1 -1

A8 |8 128(x-y) | |8
Lo s

=>x-y= L and-x +y= —.
16

N | =

Hence no solution.

Option (3) is correct.
Given

logysin x + log;gcosx = -1, x € (0,%)

log;, (sinx . cos x ) = -1

sinx. cosx = (10)71

. 1 .
sinx. cosx = — ..(i)
10

Given,
log;, (sin x + cosx) = %(loglo n-1),n >0
Using log,a = 1, we can write

2log;, (sin x+ cos x) = %(log10 n-log,,10)

logy, (sinx + Cosx)2 =log, (%j

= (sinx+ cosx)2

2 2

. . n
= sin” X +Cos X+ZSII1XCOSX=E

=1 + 2sinx. cos x = i
10

Now using equation (i), we can write

...(i)
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(lj n y—k=mug (x-h)
=1+2|—|=—
10) 10

—h
= y—-k= —(x-h)
= 1_n k
5 10 = ky=-hx+ 1+ K
6 n
2= -h W +k?
5 10 = =|— (i
y (ij+[ p ] ()
= n=12
Hint: Since, the equation (i) is the tangent to the
log, m+log, n =log,(m.n) hyperbola ﬁ_ﬁ 1 (i)
log,a =1 9 16
If y = mx + c is tangent to the hyperbola
log, b =mlog, b y
- X Y _1,@a<b)then
log, [—)= log, m—log, n a2 b
n 2 2 2 42
c=a"m-b
in?x + cos’x =1 L .
St X From equation (i) and (ii),
Shortcut Method: W2 4K 2 )\
log;, (sinx) + log;, (cos x) = -1 K =) m —(16)

. 1
= sinx.cosx = 10

N A s
k k>

log;o (sin x + cos x )= %(log{’o—l)

2
= 1 + 2sinx cos x= % =n=12. = (hz +k2) = 9h* —16k*

Replace h and k by x and y
17. Option (4) is correct. o+ vH? = 9’ - 16°
Given equation of circle is X+ Yy 2= 25. o+ yZ)Z =9 + l6y2 =0
C(0,0)and radius r = 5 Hint:

Let the mid pint of the chord of the circle

x2+y2=25beM(h,k) (i) Let A (x; , ;) and B (x, , y, ) then

yz_yl (x—xl)
Xy =X

Equation ofliney—vy; =

| 3 ) and
N,

Chord Yo —Yq

Map = . —x
In the above figure 2

AM = MB and AC = 5 (radius) (ii) If two lines are perpendicular to each

k=0 other then product of slopes of these
Slope of MC,  myc = n-0 two lines will be equal to (-1)

k (iii) If line y = m x + c is tangent to the
= Mye = — 2 2

h hyperbola *__ ¥ __ 1,(a <b) then
Let slope of AB be m1 5 a* b
Then, iy mye = — 1 -+ MC L AB c=atm’ b

M=
ABT

Equation of chord AB
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Shortcut Method:

2 2
Tangent to the hyperbola * _Y _1 is
9 16

y = mx +\J9m* -16 (i)

Given that itis a chord of circle x* + y2 =25
with midpoint (4, k)

T=Sl
hx + ky = 2 + i2
—hx (K +k? .
i :_+ .11
S T

Using equation (i) and (ii)

_ 2, 12
m= %land Nom? —1 _ Wk

k

18. Option (1) is correct.

Given that
3n .
(I-x+x) = Zélljxj
]:

= (I-x+xX)"=ay+ax+a)> + a5 +
........ + a3, X" ..(i)
We have to find the value of
s
2 2

@y +4 z 341
0 j=0

3n
2

Here, Z fy; =0y +ay +ay +....and
j=0

j=

Put x = 1 in equation (i)

l=ay+a,+a,+at..+a;, ...(ii)
Put x = -1 in equation (i)
1=ay—a, +ay —a3 +....(-1)""a*" ...(iii)

After adding (ii) and (iii) we get
2 = 2(”0 +a2 + [l4+ ...... )
= 4y +ay+a,+...=1

19.
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2

ie. Ay =1 (iv)
j=0
and a,+a; +as +...=0
3n-1
[
ie.4 Y 341 =0 (V)
j=0

Add equation (iv) and (v)

[éﬁ} 3n-1
z 3
j=0 j=0

Option (2) is correct.

(C\ B(2,4,-3)

k: 1

A (-3,6,1)

Ix+my+mnz=0
Given; A(-3,-6,1), B(2,4,-3)
Plane P divide the line segment AB in the ratio
k:1
(Zk—S 4k -6 —3k+1)

k+1 k+1 " k+1

1-x y+4 z+2
2

Equation of line satisfied to

the plane then, Ix + my + nz =0
=ID)+m@)+n@B)=0
=>-1+2m+3n=0 ...(ii)
Since, Ix+ my + nz = O also satisfy point (1,—-4,-2)
Then,[-4m-2n =10 ...(iii)
Now using (ii) and (iii)

n =2m

[ =8m

I m n

8§ 1 2
l:m:n=281:2

Equation of plane willbe 8x + y + 2z =0
Point C will satisfy 8x + y + 2z = 0, then

3 2k-3 N 4k -6 2 -3k+1 _0
k+1 k+1 k+1

= 16k-24 + 4k-6-6k+2=0
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k=2
Hint:
(i) let plane cuts segment AB at C then
C 2k-3 N 4k-6 o -3k +1 0
k+1 k+1 k+1

(ii) Point C will satisfy the plane .

20. Option (1) is correct.
Given,
(lx]-3) (|x+4]) = 6

-4 0
CaseI: whenx <-4
Since, |x| _ X >0
—x;x<0

(x-3)(-x-4) =6
(x43)(x + 4) = 6
X +7x+6=0
(x+6)(x+1)=0
x=-1land-6
As x < —4 so for this case x = {-6}

Case II: when x € [4, 0)

Lsu il

x; x>0
Usi =
sing |x| {—x; <0
Cx-3)(x+4)=6
= X+ 7x+18=0

= No solution (D < 0)

So, for this case x € ¢

Case III:

When x>0
x-3)(x+4)=06

= X +x-18=0

_ 141472
2

= X

As x >0 so for this case x = {

\/ﬁ—1}

2

So, final solution of the given equation are

€ {—6,\/%_1}

2

Hence number of solution will be 2.
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Shortcut Method:
(Ix[-3) (Ix +4) =6
6
x|-3=
= | | |x+4]
Yy
My=|x|-3
> X
3
3

From the above figure, we see that here
2 intersection are present so number of
solution will be two.

Section B

21. Correct answer is [1].
Given that,
f(0,2) >R

f(x) = log, (1 +tan (%XD (0)

We have to find the value of

5ﬂ%[f(%)+f(%}+ ..... +f(1)j

Let,

s3]

By replacing, %—)dx, Y 5y, il_r;ﬂ Z—)I
n 0

) 1
Lower limit = lim (—j =0

n—0
o . [(n
Upper limit = lim (—j =1
n—w \ 1
We get,

L =2 f(xyix (i)

Now using equation (i) and (ii)

L= 2_“0110g2 [1+tan(2—xndx

Using, log X = 1n_x we can write
Ina
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. In(1+tan (Tj
L=2f

In2

=>in 1ln 1+tan ™ x
In2-0 4

Now using the property
.[;f(x)dx = Lb f(a+b—x)dx,

We can write

= L =ijlln[1+tan[mj}1x
In2 70 4

= L:i 11r1 1+tan r.m~ x
In2 70 4 4

X

...(iii)

e X
2 1 tanZ—tanz
= L:I— 0 n|l+——=|dx
n2 1+tan£tann—x
4 4
2 1—tanE
= Lzl— 0 n 1+—4 X
n2 1+tann—x
4
2 (1 2
= L:I— 0ln —_— dx (iv)
n2 1+tan%x

After adding equation (iii) and (iv), we get

2
32L:i_[1 In| 1+tan”™ |+In nx | pdx
In270 4 1+tanz

—L= leandx
In270

=L= I;dx
=L=(x),
=L=1-0
=L=1
Hint:

(i) Use changing limit as a sum into
definite integration for this replace

1 by dx
n

Oswaal JEE (MAIN) Solved Papers (Chapter-wise & Topic-wise) LUl\1gla\ V.\y [t

lbyx
n

lim " byj

n—o

. LT
Lower limit = lim 2
n—o mn

Upper limit = Lim Timax
n—w 1
(ii) Use logarithmic properties like

log,m + log, n = log, (mn)

) _log,b _Inb
" log,a Ina
tan A + tanB
(iii) tan (A £ B) =

1FtanAtanB

b b
(iv) If(x)dx =If(u+b—x)dx

Shortcut Method:
L = lim E(f(lj+f(zj+ ..... +f(1)j
n—so 11 n n

7% T X
= L= ﬁb[ln(l +tan I)dx
5 1
=21 = [In(2)dx
In2 5

1
— L=jdx:>L=1.
0

22. Correct answer is [766].
Given that order of matrix Ais3 X 3.

abec
LetA=|de f

§hily,

adg_
beh

cfily,
adg
beh
cfi

Then AT =

abec
de f
ghi|
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23.

a® +b% +c? ad++be+cf ag+bh+ci
=AA"= |ad+be+ fo d*+e* + > dg+eh+fi
ga+hb+ci gd+he+fi ¢*+h*+i

Now, sum of all the diagonal entries of AAT =9

=T, (AA) =9

SP+ P+ P+ A A F AR+ P=9
()

Given that matrix A having entries from the set

{0,1,2,3}

Hencea, b,c,d,e f, g h,1,€1{0,1,2, 3}

Number of

S.N. Case matrices

1 |All>1s 91

Z_1
91

2 One — 3, 91
T

Remaining — 0s

3 One — 2 91
——— =504
1!5!3!

Five — 1s
Three — 0s

4 Two — 2s 91
One —1 %2252

Six — 0Os

So total number of ways

9! 9l 9! 9!
“o1" 1181 115131 216!
=1+ 9 + 504 +252 = 766.
Correct answer is [16].
Given that
f: R — Ris continuous if
flx) + f(x +1) = 2 ()
Replace x by x + 1
fix + 1) + f(x+2) =2 )]
Now, from equation (ii) — (i), we have
fx+ D) +fx+2)—f(x) —f(x +1)=2-2
= f(x +2) — f(x) = 0
= f(x) = f(x + 2) .. (i)
If f(x) = f(x + T) then f(x) will be a periodic
function with period T
Using the concept we can say that given
function is periodic with period 2.

Now,

I =7 f(x)dx

105

=1, = [ flx)dx
=1, =4 f()dx (V)
Also

1 =[ f(x)dx
=1, = [ fle+Tdx
Using Equation (i)

L =['@- fa)dx
=1, = [ 2t [ fxdx
=1, =2 de~ [ f(x)dx
ST, =200~ [ fadx
=1, =2(4-0)-2[ f(x)dx

Now Using Equation (iv)

I
:>12:8—2(—1]
4

=1,=8 —%
=2L,=16 -]
=L +2,=16
Hint:
If f(x+T) = f(x), then f(x) will be a periodic
function with period T(T > 0).
nT T
.[0 f(x)dx =njo f(x)dx,

where T is period of f(x).

Shortcut Method:
f)=flx+1) =2

= f(x) is periodic function with period 2.
L= _[: f(x)dx = 4.[02 f(x)dx
= 1 =4[ (f0)+ f(L+x))dx

= L,=8
Similarly
LL=4
I, + 2L, = 16.

24. Correct answer is [3].

Given set = {11, 8, 21, 16, 26, 32, 4}
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25.

According to the problem,
G. P: 4, 8, 16, 32, 64, 128, 256, 512, 1024, 2048,
4096, 8192
Last term of G.P. will be 8192, because given
that the last term of this series is the maximum
four digit number.
Now
A. P: 11, 16, 21, 26, 31, 36, ..., 251, 256, 261, ....
4091, 4096....
From the above A.P and G., Common terms
will be 16, 256, 4096 only.
Shortcut Method:
AP :11,16,21,26, ... 4096
G.P:4,8,16,32,...,4096, 8192
So, common terms will be 16, 256, 4096
only.

Correct answer is [406].
Given,

y(x) = j{f(zﬁ —15t+1o) dt

Apply Leibnitz theorem
fi(x)
H(x)= t)dt
@ =[50

H'(x)= g (fi(x) ()~ g () fo(x)

Using the Leibnitz theorem, we can write

d(x d
y'(x)= (2x2 —15x+10)%—(10)%
= y'(x)=2x"~15x+10
y' (x) at point P (g, b).
y'(a)=2a" -15a+10 ()
Normal is parallel to the line x + 3y = -5,

So slope of normal will be equal to —%,

1
Let my = -3
my = 3; (my. mp = —1) .. (i)

y (a)=my

Now using equation (i) and (ii)
24> — 150 +10 = 3

=W@-7)2a—-1)=0

=>a=7, 1
2
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So,a=17,a :% rejected because a > 1 ...(iii)

For value of b:

b =y(a)
=b=y()

—b= j;(zﬂ ~15¢-+10)dt

3 2 7
=b= Zi—1i+10t
3 2 0

(2} 15 o2 _
:>b_(3j(7) S (7 +10(7)-0

@) —<15><76>2<3> +(10)(7)(6)

= 6b = (4 X 343) — (15) (49) (3) + 420
= 6b = 1372 — 2205 + 420
= 6b = 1792 — 2205

= 6b = —413 ...(iv)
Now using equation (iii) and (iv)
|a+6b| = |7-413]

x; x>0
=|a+6b| = |-406| - |x| = {

-x; x<0

=|a+6b| = 406

Hint:

(i) If slope of line L; is m; and slope of line
L,is m,. Now if L; and L, are parallel
then m; = m, and if L, is perpendicular
to L then m,. m, =-1.

(ii) Leibnitz Rule:
Ix j g(t)dt |= g(fl (x))E(fl (x))
f(x)
d
_S(fz (x))a(fz (x))
(i) |x| = {x; x=20
—x; x<0
26. Correct answer is [4].
Given that
lim ae* —bcosx+ce™ 5 (0
x>0 xsinx -

Since, limit exists, therefore one of the
indeterminant form will be present.
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Now for indeterminant (%) form

2
2 x4

. X X
Since, ¢* =1+x+5+..., COSX:l__+Z""

2!

_ X
e =1-x+=—...

Using equation (i)

2 2 4
L{l+x+x+....]—b[l—x+x—...j
2! 21 4!

2
+c(1—x+x—....j
2!
lim

e o)

X

hnfa—b+d+xm—cﬁ43(;+g+;)_

x—0 5[ sinx
x JE—
b

Comparing LHS and RHS

(a—b+c)=0,(a—c)=O,Ls+C =2

=Sa+b+c=4

2

2!

2

Shortcut Method:

. ae* —bcosx+ce”
lim - =2
x50 xsinx

(a—b+c)+(a—c)x+[%b+cjx2 +
= lim

x—0 5[ sinx
P il
X

=>a—-b+c=0
a—c=0

a+b+c=2 =atb+c=4

=2

27. Correct answer is [1].

Y
DO1) C(1,1)
D
O@\ N Cl
oy
Ni 7 A
N r L/
4> --1_- X
A(0,0) ( M E  B(0
CZ

Cy: center = A(0, 0)
Radius = 1 unit = AD

OD=AM=MO =7r=AO = 27

“AD=1
AO+0OD=1
:>\/§r+r:l

1
_Jiﬂ

:r:x/z—l

So for circle C,:

=

Center is (1, r) and
Radius is V2 1.

So, equation circle will be

(x—r)2 +(y—r)2 :(\/5—1)2
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Let slope of line, which passes through point
C(1, 1) and E is m. Then equation of line will be

y—1=m(x-—-1)

m > 0 (From figure)
mx-y+1-m=20

Line CE will be tangent to circle C, if

..(0)

OQ = r; where OQ is perpendicular distance of

point O(r, r) from the line CE.
Hence,

mr—r+1—-m

m? +1

—V2-1; r=42-1

(r—-1)(m-1)

m® +1

Asr=\/§—1

. (\/5—2)(711—1) G

m? +1

=v2-1

=

\/E(m—l)

m? +1

Squaring both the sides

2(m—-1)*
j("z ) _
m°+1

—>m—4dm+1=0

Sm=2% 3
Asm>0,2-/3 rejected
m=2+ 3

Now using equation (i)

(2+3)x-y+1-(2+43)=0
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ForE y=0

x=\/§+1

2++/3

=>x= \/5—1
E (43 -1,0)and B(1, 0)
EB = OB-OE
EB=1-(43 -1)
EB=2-.3
a+ 3B=2+ J3(-1; EB=0+ 3B

After comparing we get

oa=2p=-1
a+p=1
Hint:

(i) Assume radius of circle C, as r. Now
with the help of radius of circle C; Find
value of 7.

(ii) A line y = mx +c will be tangent to a

circle (x —xl)2 + (y —]/1)2 =/

\/1+m2

(iii) Find the equation of line CE.
(iv) EB = OB - OE.

if

AP=0OP=r=A0 =71 2
AS=1=A0+0S=1=r2 +r=1
=r=+2 -1
Now OC =22-2=0C=2(V2-1)
In A COQ:
sin 0 = V2-1 :smGz—:OzE
2(\6—1)
In A ACE
AE  AC _ n
Sin@:sin105°’ =g
LAE._ V2
ZX(ﬁHJ
242
=AE= .3 -1
EB = AB- AE
=EB=1-3 +1=2-V3
Sa+3p=2-V3=a+p=1

28. Correct answer is [4].
Given that

_ zZ+1
®=2z7-2z+2 and

=1

z—3i

Using | "L =1= |z | =]z,

4

a
z

+1
-1=1 as,
z—3i

We can write

|z +i| =z -3
Put z = x + iy in equation (ii)
|x+iy+i|:|x+iy—3i|
= |x+(y+1)i] =[x+ (y - 3)il
7| =¥t +1?,
So from equation (iii)
\/x2 +(y-|r1)2 = \/xz +(y—3)2

:>x2+y2+2y+l=x2+y2—6y+9

Since,

=8y=8 =y=1
Now using equation (i)

oa=(x+iy)(x+iy)—2(x+iy)+2
using z.z =| z [>, we can write
o=x"+y* -2(x+iy)+2
:coz(xz +y? —2x+2)+2yi
o=(x*-2x+3)-2i; y =1
Now,
Re(w) = x? -2x+3
= Re(0) = 2+(x-1)*
Re(w) will be minimum when x = 1.

Hencez=1+5x=y=1
Now using equation (v)

0=1-2+3-2i= 0=2-2i

so0=2(1-i)=0 = zﬁ(%—%ij
1 1)
o455

:>o)=2x/§ cosE+sin _I i
4 4

...(i)

...(iii)

.(iv)
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m=2\/§(cos(—g)+sin(g)z}
== zfe[ ]:Mo =(2V2) e [7)

" is real and minimum when #n = 4.

Shortcut Method:

Let z =x+iy; E=x—iy;
zz2=x2+y?%;| z|= /2% + 12
0=2zz-27+2

= o=x"+y*>+2-2x-2yi

zZ+1
z—3i

=1=|z+i|=|z-3i|= y =1

S0,  @=x*-2x+3-2i
:>Re(oa)=x2—2x+3=2+(x—1)2
Re(w) min at x = 1.
z=1+4+1

O = 2\/_6( ):>OJ —(2\/_) (""‘]'

" is real and minimum when n = 4.

()
...(ii)

29. Correct answer is [36].

Given that
-30 20 56
P=| 90 140 112
120 60 14
2 7 o’
A=|-1 -o 1 ;ooz_l-;l\/§

0 -0 -0+l

Let M= (PAP-1, )Z

=M= (PAP) +(1,)F -2(PAP)(1,)
M = (PAP) +(1,)’ ~2(P'AP)

M =P 'A’P+ 1, — 2P ' AP

PM = A’P + Pl — 2AP

=PM = (A + 1, — 2A)P

PM = (A*+ (I;)°— 2A I;)P

109

=PM=(A-1,)’P

Det(PM)=Det ((A 1) P)

(Det P) (Det M) = (Det(A-1,)° ) (Det P)

Det M = Det(A - 13)2

1
Now, A - 13_—1 - -0
-0 —-0+1 0 0 1

Det(A—IS):l(m2 +c)+u))—7(c0—0)+032 (0-0)

= Det(A-1,)= 0" +20-70+ 0’
= Det(A-1;) =0’ +®* —50
= Det(A-1I;)=-

= Det(A—I3) =360 = an’ = 360"
= a=36.

Hint:
@) (P AP-1, )2 =P AP +1, 2P 'AP
(i) P(PAP-1,) = (A-T,)’ P

(iil) @° +o? -50=—60.

30. Correct answer is [2].

Given

d—y:Z(x+1)

o = dy = (2x+2)dx

Now, Integrating above,

2
jdy J. (2x+2)dx=y= ( ]2+2x+c
= y=x*+2x+c )

Area bounded by y = y(x) and x-axis is # .
Using equation (i), at x-axis (y = 0).

x2+2x+c=0

-2++4-4c
==

2

x=-1£+J1-c
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~
f -1

-1-vV1-c

-
A=2 Hjl {—(x+1)2—c+1}dx:@

-1

3 ~1+/1-c
—(x+1
ﬁ{ (x;— ) —Cx+x:l =2\/g

3
-1

= _(1—_C)—c(—1+\/ﬁ)
2./8
+(—l+\/E)—c+1=T

3
= —(\/1—c) +3c-3cv1l-c
B343J1-c-3c+3=248

= - 1—c)3—3c\/1—c+3\/1— =28
=c=-1

Now using Equation (i)
y=y(x)=x*+2x-1

=y(1)=2

Hint:
(i) First simplify given differential

equation to get y.

(ii) Find value of unknown constant (c)
with the help of given area.

(iii) Replace value of ¢ in y and find y(1).

Shortcut Method:

\ e

f) = x+ 20 £ OR 10) T¢1- H,O)
S(-1, c—1) B

Area of rectangle PQRS = ‘(c - 1)( 1-c )‘

3
Now, 4\3/_ 2[§(l—c)2j:>c =-1

00oao



