JEE (Main) MATHEMATICS
SOLVED PAPER

2022

29 June Shift 1

Time : 1 Hour

General Instructions :
1. In Mathematics Section, there are 30 Questions (Q. no. 1 to 30) having Section A and B.

2. 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.

Total Marks : 100

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

Q.3.

Q.4.

Section A

The probability that a randomly chosen
2 X 2 matrix with all the entries from the set
of first 10 primes, is singular, is equal to:

(A) 1% (B) —
10* 103
19 271
©) 0 (D 10°

Let the solution curve of the differential

equation x;l—y -y =y +16x* ,y(1) =3
X

be y = y(x). Then y(2) is equal to:

(A) 15 (B) 11

(C) 13 (D) 17

If the mirror image of the point (2,4,7) in the

plane 3x —y + 4z = 2is(a, b, c), then2a + b
+ 2cis equal to:

(A) 54 (B) 50

(C) -6 (D) 42

Let f: R — R be a function defined by:
max{t* -3t} ; x<2

t<x
f(x) = x2+2x-6 ; 2<x<3

[x-3]+9 ; 3<x<5
2x+1 ; x>5

where [t] is the greatest integer less than
or equal to t. Let m be the number of
points where f is not differentiable and

2
I= j_zf(x)dx- Then the ordered pair (m, I)

23
® (22)
23
D
( )( 4)
—> ~ ~ A > ~ ~ ~
a=0i+3j-k, b=3i—pj+4k
- A~ N N
c=i+2j-2k where o, B € R, be three

- —
vectors. If the projectionofa a on c is 3

is equal to :

e
© (+7)

Let and

- - A A A
and bxc = —6i+10j+7k, then the value of

o + Bis equal to:

(A)3 (B) 4

Q5 (D)6

The area enclosed by y2 =8xandy = 2x
that lies outside the triangle formed by

y= x/ﬂ,x=1,y=2«/§ ,is equal to :

(a) 1042 By 112
6

(© 132 13[ (D) 22
6
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Q.7.

Q. 8.

Q. 10.

Q.11.

Q.12.

Q.13.
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If the system of linear equations
2x+y—z=7

x—3y+2z=1

x + 4y + 8z = k, where §, ke R

has infinitely many solutions, then § + k is
equal to:

(A)-3 (B) 3

©e6 (D)9

Let aoand B be the roots of the equation
X+ (2i—1)=0.

Then, the value of |0 + B8 | is equal to :
(A) 50 (B) 250

(C) 1250 (D) 1500

Let A € {A,v, =, ©} be such that (p A q)A((p
v q) = q) is a tautology. Then A is equal to:

(A) A (B) v
©= (D) =
Let A = [a;] be a square matrix of order 3

such that a; = 27 for all i, é = 1,2,3. Then,
the matrix A> + A% + .. + A"V is equal to :

310_3 310_1
W2 ()

10
© (310+1]A D) (3 2+3JA
2
Letaset A = A U A, U ... UA, where
AinA; =¢fori#j, 1<i, j<k Define the
relation R from A to Aby R = {(x, y): y € A;
ifandonlyifxe A;,1 <i < k}. Then, Ris:

(A) reflexive, symmetric but not transitive

(B) reflexive, transitive but not symmetric

(C) reflexive but not and

transitive

symmetric

(D) an equivalence relation

Let {a, }::0 be a sequence such that g, = a;

=0anda,, ,=2a,,,—a, +1foralln = 0.

oo un . .

Then, . is equal to :
6 7
A) — B)
) 343 (B) 216
8 49
C) — D) —
© 343 (D) 216

The distance between the two points A and
A’ which lie on y = 2 such that both the line

Q.14.

Q.15.

Q. 16.

Q.17.

Q.18.

segments AB and A’B (where B is the point

(2,3) ) subtend angle g at the origin, is equal
to:

48

(A) 10 (B) —

© 2 (D)3
5

A wire of length 22m is to be cut into two
pieces. One of the pieces is to be made into
a square and the other into an equilateral
triangle. Then, the length of the side of the
equilateral triangle, so that the combined
area of the square and the equilateral
triangle is minimum, is :

22 66

) 9+44/3 ®) 9+44/3
22 66

© 1o ®) 4+943

The domain of the function

1
_q | 2sin?H| ——
cos™! s (4x2_1j is:

T
11
(A) R—{—E,E}

(B) (=, 1] U1, ») U {0}

o2k~
-1 1

D) | —o0,— |U| —=, [U10

© (=)o

If the constant term in the expansion of

10
(3x3 —2x2 +i§j is 2% I, where [ is an odd
x
integer, then the value of k is equal to:

(A)6 (B) 7

(C) 8 (D)9

[l )

where [t] denotes greatest integer less than
or equal to t, is equal to :

(A) -3 (B) -2

(©) 2 (D)0

Let PQ be a focal chord of the parabola
yz = 4x such that it subtends an angle of
g at the point (3,0). Let the line segment

PQ be also a focal chord of the ellipse



Solved Paper-2022 (29th June Shift-1) Mathematics

Q. 19.

Q. 20.

Q.21.

Q.22.

2 2
X . .
E:—2+y—2 =1,a* >b*. If ¢ is the eccentricity

a

of the ellipse E, then the value of iz is equal

to:
(A) 1+2 (B) 3+242
© 1 243 (D) 4+5y3

Let the tangent to the circle C; : 2+ yz =2
at the }Zooint M(—1,1) intersect the circle C, :
x=3) "+ —2)2 = 5, at two distinct points
A and B. If the tangents to C, at the points
A and B intersect at N, then the area of the
triangle ANB is equal to:

1 2
A) — B) —
A) 5 B) 3
1 5
Q) — D) =
© - D) >
Let the mean and the variance of

5 observations x;,x,, x3, x4, X5 be 2
194 .
and —— respectively. If the mean and
. . . 7
variance of the first 4 observation are 5 and

a respectively, then (4a + x;) is equal to:

(A) 13 (B) 15
(©) 17 (D) 18
Section B

LetS={ze C|z—-2| =1,z(1 +i) +

z (1 — i) <2}. Let |z — 4i|attains minimum
and maximum values, respectively, atz; € S
andz, € S.If5(]z; |* + |z, |) = o + B3,
where o and p are integers, then the value of
o + B is equal to

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

d 2
differential equation & + f—y =
dx  2cos* x —cos2x

T TC2

Q. 23.

Q.27.

Q. 28.

23

n) n? -
If y(g):ﬁe_tan ()., then the value of

30 is equal to

Let d be the distance between the foot of
perpendiculars of the points P(1, 2, —1) and
Q2, -1, 3) on the plane —x + y + z = 1.
Then d* is equal to

. The number of elements in the set

S = {0e[—4n, 47]: 3cos® 20 + 6cos 20 —
10cos* 0 + 5 = 0} is

. The number of solutions of the equation

20 — cos’ 0 + 2 = 0inRis equal to

1 1
. 50tan| 3tan”! [—j +2cos! (—D + 4
( 2 N V2

tan (%tan‘1(2\/§)j is equal to

Letc, ke RIFf(x) = (c + Dx* + (1-A)x + 2k
and f(x + y) = f(x) + fly) —xy, forallx, y € R.
then the value of |2(f(1) + f(2) + f(3) + ... +
f(20))| is equal to

2 2

Let H: x—_y—:1a >0, b >0 be a
a? b ’

hyperbola such that the sum of lengths of
the transverse and the conjugate axes is

4(2V2+14) . If the eccentricity H is g ,

then the value of a* + 2b% is equal to

. Let p, :?-(25+}—3I€):4be a plane. Let P, be

another plane which passes through the
points (2, —3,2), (2, =2, —3) and (1, —4,2). If
the direction ratios of the line of intersection
of P, and P, be 16, o, 3, then the value of o +
B is equal to

. Let b; b, by by be a 4-element permutation

with b; € {1,2,3, ... ... ., 100} for1 < i < 4
and b; # b; for i # j, such that either b; , by,
by are consecutive integers or b,, by, b, are
consecutive integers. Then the number of
such permutations b, b, b; b, is equal to

aa
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Answer Key

Q. No. | Answer

Topic Name

Chapter Name

Section (A)

1 C Basics of Probability Probability
2 A Homogeneous differential equation Differential Equations
3 C Plane and a Point Three Dimensional Geometry
4 C Differentiability of a Function Continuity and Differentiability
5 A Scalar and Vector Products Vector Algebra
6 C Area Bounded by Curves Area under Curves
7 B Systems of Linear Equations Matrices and Determinants
8 A Modulus and Argument of Complex [ Complex Numbers
Numbers
9 C Tautology and Contradiction Mathematical Reasoning
10 A Algebra of Matrices Matrices and Determinants
11 D Equivalence Relations Set Theory and Relations
12 B Basics of Sequence and Series Sequences and Series
13 C Pair of Straight Lines Point and Straight Line
14 B Maxima and Minima Application of Derivatives
15 D Basics of Functions Functions
16 D Multinomial Theorem Binomial Theorem
17 D Basics of Definite Integrals Definite Integration
18 B Basics of Ellipse Ellipse
19 C Pair of Tangents and Chord of Circle Circle
20 B Measures of Dispersion Statistics
Section (B)
21 26 Geometry of Complex Numbers Complex Numbers
22 2 Linear Differential Equations Differential Equations
23 26 Plane and a Point Three Dimensional Geometry
24 32 Trigonometric Equations Trigonometric Equations and
Inequalities
25 1 Trigonometric Equations Trigonometric Equations and
Inequalities
26 29 Properties of Inverse Trigonometric | Inverse Trigonometric Functions
Functions
27 3395 Basics of Differentiation Differential Coefficient
28 88 Basics of Hyperbola Hyperbola
29 28 Interaction between Planes Three Dimensional Geometry
30 1 Permutations Permutation and Combination

aaao
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ANSWERS WITH EXPLANATIONS

Mathematics

Section A

Option (C) is correct.
Explanation: Let M be a 2 X 2 matrix such that

m n
M=Opand

For M to be a singular matrix, |[M| =0

= mp—-on =0

Case 1: All four elements are equal
m=n=0=p

= mp—-on =0

So, number of matrices possible = 10

Case 2: When two prime numbers are used

= Eitherm =nando=porm=oandn=p

So, number of matrices possible = 1°C, x 2! x 2!

=10><9 %2 X2

=180
So, number of matrices possible = 10 + 180 =
190
And total number of matrices that can be
formed = 10 x 10 x 10 x 10 = 10*
. . 190 19

So, required probability = == = =

d P Y 10*  10°
Hint: Take two cases : when all elements are
equal and when two prime numbers are used
to form the matrix.

Shortcut: Number of matrices possible = when
all elements are equal + when two prime
number are used

=10+ 1°C, + 2! x 2!

=190
Total number of matrices = 10*
190 19
bability = — = —
probability 0° 1

Option (A) is correct.
Explanation: Given differential equation is

d
x%—y = Jy? +16x2
dy y+Jy* +16x>

U
=
|
I

dx
dy y+y* +16x*
= -~ == (1
dx x
Let y =tx
d_y =t+ xﬂ ...(2)
N dx dx

From equation (1) and (2), we get

dt y+Jy* +16x>

t+ x— =
dx x
dt tx +t2x? +16x?
= t+ x— =
dx x
dt
= t+ xd_ = t+~t?+16
X
dt
= x— = t*+16
dx
dt dx

= JE+16  x

Integrating both the sides, we get

J- dt B Jd—x
Jir+16  Jx

= In[t+ Jt2+16]=Inx+1Inc
= t+Vt*+16 = xc

2
N %+ (Z) +16 = 4,

X

2 +16x?
=

=  y+ JyP+1ex? =x%

Now, y(1) =3
= 3+ J9+16 =c
= c=8

=  y+ y*+16x* = 8x
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So,atx =2,
y+ Jy*+64 =32
Jyi+64 =(32-y)
¥+ 64 =12 + (32)* - 64y
64 =960
y =15

y(@2) =15
Option (C) is correct.
Explanation: Given: The mirrorimage of (2,4, 7)
in the plane 3x-y + 4z = 2is (4, b, ¢)
Asweknow, the mirrorimage of the point (x, y, z)
in the plane ax + by + cz + d = 0 is given by,

R

X=X, Y-y,  z—z _ —2(ax, +by, +cz, +d)
a b c a? +b? +c?
a-2 b-4 c-7 —2(6+(—4)+28-2)

= = = =

3 -1 4 (3)% +(-1)* + (4)*
a-2 b-4 -7 —2(28)
et = = =
3 -1 4 26
N a-2 28 b-4 28 c-7 _ 28
3 1 1 13 4 13
NURPAE SRR U | -
3 13 13
-58 80 -21
=a=——, = —,C= —
13 13 13

=21+b+2c=2 _—58 +@+2 _—21
13 13 13

=2a+b+2c=-6

Hint: The mirror image of the point (x,

Y

X=X Y=Y _

z) in the plane ax + by + cz +d = 0 is
z—z;  —2(ax; +by, +cz, +d)

4.

a b @

a*+b*+c?
Option (C) is correct.

Explanation: Given: f: R —» R

max {* -3t x<2
t<x

f(x) = Jx*+2x-6  2<x<3
[x-3]+9 3<x<5b
2x+1 x>5

The graph of y = 2 -3t is:
y

2
1
< + + t t >t
—7 -1 1 /2
-1
2

Forx<-1, max {P-3t} = x3-3x
<x

For-1 < x<2, max {t?-3t} =2

t3<x
x° —3x x<-1
2 -1<x<2
x2+2x-6 2<x<3
flx) = 9 3<x<4
10 4<x<5
11 x=5
2x+1 x>5
A ) ./'
117
10 1 e

<—— ——F—F+—+—>x
/—1 1 2 3 4 5

v

As we know, a function is not differentiable at
sharp points and at point of discontinuity

= f(x) is not differentiable at x = 2,3, 4,5

. The number of points where f(x) is not
differentiable = 4

=m=4
2
Now, L= [ f(x)dx
2
1 2
= L= [ fx)dx+ [ fx)dx
2 -1
-1 2
= I = [x*-3x)dy+[2dx
-2 -1
4 27!
4 2 |,
1 3 16 6
= I = Z—E—Z"‘ + (4-(-2))
1 3
= I (4 5 j+6
1-6+32
= [ = ——
4
= I= 27
4
. 27
... The ordered pair (m, I) = (4, Z)
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5.

Option (A) is correct.

Explanation: Given:

ol =l |

oi +3] -k
—B}'+4I€

[+2]-2k

27

The projection of a on c is 1?

- -

As we know, the projection of x on ¥ is given
iy
bYTy
|yl -
= 2 =10
lel 3
(0d +3j-k) ((+2j-2k) _ 14
lii+2 -2 | 3
oa+6+2 10
= Vitda+4a 3
= a+8 =10
= o =2

- = N N R
Also, given that b x ¢ = —6i +10j+7k
— (31 —PBj+4k) x (i +2]-2k) = —61 +10]+7k

~ A

ij ok L
= 3 B 4| = —6i+10j+7k
1 2 -2

= (@B-8)i-j(—6-4)+ k©6+pP)k

= —6i+10]+7k
= 2-8 =—-6o0r6+p=7
= B=1
o+pf=2+1=3
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5 & & 1
i ]k =E><(2\/E—\E)><1
and 3 B 4| =-6i+10j+7k
1
1 2 -2 = Zx\2
2
= 2B-8=-66+p=7 V2 .
N B=1 = Area of APQR = 7sq. units
= a+p=3 So, Required area = area of shaded region
. . = Area of OPSRQ — Area of APQR
Option (C) is correct. - \/, \/_
Explanation: Given curves are > = 8x and = ~8y2 -
= Vax
y =
42 — 4842 —3+/2
Let us find the intersection point of both the _ 6 \/_ 82 3\/_
curves: 6
2
(\/Ex) = 8x = 136\/5 sq. units
= 2x* = 8x
= 2% —4x =0 Hint:
= x(x—-4) =0 Y -
= x =0,4 e (4,40)  y=v2x
5
= y =0, 42
So intersection points are (0, 0) and (4, 42 ) < P > y=2\2
Let PQR be the triangle formed by y = /2x, R\/='(Z’ 22)
x=1landy= 22 < Q=(1,\2) > X
= (1, 22),Q=(1,V2),R = (2, 242) ©
v
v
(4, 4\2) J
P b--4-----= . Required area = Area of OPSRQ — Area of
o | y=2\2 APQR
R=(2,2V2)
22\2) 1 Shortcut:
— > Y
O =
e TE e,
\ y2:8x
4 < P TR y=2\2
Area of OPSRQ = j (V8x —2x) dx R=(2, 2\2)
0 < Q=12 >X
4 (@)
2 V2
_ \/§(_ 3/2)__ 2} v
{ 3" 2" 0 \\ y2=8x

_ ¥(4)3/2 _%(4)2 i;g}%red area = Area of OPSRQ - Area of
4
) M( o 16 = I(J@—ﬁm—%x(zﬁ—ﬁ)x 1
3
_ 32[ 8\/7—£

=  Area of OPSRQ = (32\/_ 82 j $q. units

1 _ 13\/5 .
Now, area of APQR 5 X (PQ) x (PR) =% sg. units
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Option (B) is correct.
Explanation: Given: A system of linear equation
has infinitely many solution.
2x+y-z=7
x-3y+2z=1
x+4y+0z =k
As we know, if a system of linear equations
ax + by + ¢z = d;
ax + byy + c3z = d,
asx + byy + c3z = dj
has infinitely many solutions then, D = D; =
D,=D;=0

a; b1 Cq dl bl Cq
whereD = (a, b, ¢|,D;=1d, b, ¢,
as b3 Cs d3 3 (3
a d; ¢ a; by d;
D,=a, d, ¢, andDy= |a, b, d,
a; d, ¢, a; by dy
1 -1
So, D=1 -3 2[=0
4 9§

=2(-35-8)-1(5-2)-1(4+3)=0
= -65-16-8+2-7=0

= 70 =-21
= 6=-3
17
Also, Dy=1|1 -3 1] =0
1 4 k

=2(3k-4)-1(k-1)+7@+3)=0
= 6k-8-k+1+49=0

= 7k =42
= k=6
= S+k=-3+6=3

Hint: If a system of linear equations

ax + by + ciz = d;

ax + by + c3z = d,

asx + byy + c3z = dj
has infinite solutions, the D = D; = D, = D,
= 0 where

29

a b oo d b o
D=, b, ¢|,D;=1d, b, ¢,

a; by ¢ dy by ¢

a 4o a b d
Dy,=a, d ¢|andDy= 1, b, d,

a; dy ¢ a; by d,

Shortcut: If a system of linear equations has
infinite solutions, then

2 1 -1

= -3 2/ =0
4 9§

= 6 =-3
2 1 7

and 1 -3 1] =0
4 k

= k=6

d+k=3

8. Option (A) is correct.

Explanation: Given: o and f are roots of x* +
Q2i-1)=0

= 2+ (2i-1) =0

= 2 =1-2i

= o) =1-2iand > =1-2i
= o? = p?

= @) = B

= od =8

od + B8 =208

of + B8 = 2 (a2)!

of + BF =2(1-2i)
|od + B8 =2 |1-2i|*

= Jes gl = 2o e2r)

= o + B¢| = 2(v5)
- |o8 + B8] =2(25) =50

U

U

Hint: (1) The modulus of a complex number a +

bi = \a?+b?



30

Oswaal JEE (MAIN) Solved Papers (Chapter-wise & Topic-wise) L{la\1gl3\F.\1{et]

9. Option (C) is correct.
Explanation:
p q pvqg (pva=q9 prq (P A @A (P AV prg)= (P rg) =
pva)=q (vo=q9 (veo=q9 (pve=49
T T T T T T T T T
T F T F F F F T T
F T T T F T T T F
F F F T F F T T F
Clearly, (p A q) = ((p v q) = q) is a tautology. ngilarly At = A3 A = 3A.A = 3%(A%) = 3%(3A) =
3°A
Hint: Tautology is a statement which is S AP+ A+ A+ +A% + A0 =34 + 324 +
always true. BA+ ... +3%A + 3%A
_ 2 7 4 18
Shortcut:  (pva) =4 _3A(13;3+3+ ...... + 37 + 39
=~(pvava =3A( j
=(=pr=q)vq -1
{By De Morgan's law } 3 3A( 39—1)
=(~pva)A(=qva) - 2
f(~PV‘7)/\T 310 _3
=(~pva == )4
And prg) =pva=q)
=prp=>(pva) Hint: (i) Simplify using multiplication of
=~(parqv(=pvy matrices.
S ion ‘C'i =T (ii)) Sum of G.P. with a as first term, r as
© QIFE Ll COTEEE common ratio and n as number of terms is
10. Option (A) is correct. : a(r-1)-
Explanation: Given: a; = 2/~ given by r—1
[p1-1 92-1 93-1
A= 21-2 92-2 93-2 1 2 4_
_ | 2173 2273 2373 Shortcut: A = |1/2 1 2
= A=|1/2 1 2 T 1 2 4] 1 2 4
/4 12 1 - A=12 1 2([12 1 2
1 2 4][ 1 2 4 /4 12 1]|14 12 1
Now, A2=|1/2 1 2||1/2 1 2 - A2 =3A
1/4 1/2 1 1/4 1/2 1 A3 =A2A = 32A
1+1+1 242+2 4+4+4 AR A L +AV=3A+FA+ ...... +3%A
—A2=|1/2+1/2+1/2 1+1+1 2+2+2 5 A{3(39—1)}
1/4+1/4+1/4 1/2+1/2+1/2 1+1+1 3-1

3 6 12
= A2 =1(3/2 3 6
13/4 3/2 3
[ 1 2 4
= A2 =12 1 2
/4 12 1

= A2 =3A

Also, A% = A2A = 3A.A = 342 = 3(34) = 3?A

10 _
(3 3)A
2

11. Option (D) is correct.

Explanation: Set A = A; U A, U A;..U A,
where A;nA; = ¢;i#j,1<i,j<k
AndrelationR = {(x, y):ye A;:iffxeA; 1<i<k}
(1) Symmetric: If (x, y) € R, then (i, x) € R

.. Given relation is symmetric.

(2) Reflexive: - (g, a) € Rforalla e A,

.. Given relation is reflexive
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12.

(3) Transitive: If (x, y) € Rand (y, z) € R
=ye A iffxre Ajandze A;iffy e A;
=ze A iffx=4

=(x,z)e R

. Given relation is transitive.

Since, given relation is symmetric, reflexive and
transitive

- Itis an equivalence relation.

Hint: (i) Recall the definition of symmetric,
reflexive and transitive relation.

(ii) A relation is said to be equivalence relation

if it is symmetric, reflexive and transitive.

Shortcut: Let A = ={1, 2, 3,4}
=R={(11),(1,2),(13),21),(272),(273),3,1)
(3,2),(3,3)}

~~ Ris reflexive transitive and symmetric.

.. It is an equivalence relation.

Option (B) is correct.

Explanation:

Given,ay, = a; =0anda, . ,= 2a,,;-a,+1
vn=0

= ay,=2a-a,+1=1

and a3 =2a,—-a;,+1=3

and a, =2a3-a,+1=6

And a5 =2a,-a;+1=10

0 = n(nz—l)
Let p= i;—’;
= n(n-1)
2 PE L
1 3 6 10 .
= p=—+—c+—g+—+...... ...(1)

72 73 74 7s
p 1 3 6 10 ..
—t—t—t—+...... .3
7 73 7% 7570 (1)
Equation (i) — equation (ii), we get
6p 1 2 3 4
7 = 7—2+7—3+7—4+7—5+ ...... ...(lll)
6p 1 2 3 4 .
N o = 7_3+7—4+7—5+7—6+ ...... ...(iv)
Equation (iii) — equation (iv), we get
6p 1 1 1 1 1
Tl1-2] = =4+=—+—+—+......
7 ( 7) 72 73 74 7s

31

= -7
P~ 216

Hint:

(i) Use an = @

(ii) Simplify given sequence and try to
convert it into the form of infinite G.P. and
solve further.

(iii) Sum of infinite G.P. with first term a and

common ratio r (v < 1) is given by 1L 5
—-r

13. Option (C) is correct.

Explanation: Given: A and A'liesony = 2

Let coordinates of A = (x4, 2) and A'= (x,, 2)
Let slope of OA be m; and OB be m,

As we know slope of line passing through
(1, 1) and (x,, ,) is given by

m =42~ N
Xy =%
Y
N B2, 3)
A w4 An/d A yzz
y
2 3
= m; = — and my, = —
X 2

Also, we know that if angle between two lines
having slope m; and m, is 6, then tan 6 =
my — 1,

1+m;m,
2.3
x 2
= tan— =
G
1+ —|| =
x )\ 2
2.3
X 2
= 1= 3
1+—
X
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N 1 = (4-3x,)
2(x;+3)
2(x, +3)

= 4-3x; = = (2x; + 6)

= 4—3x1 :Z.X1+6

and 4-3x =-2x,-6

= 5x; =-2and x; = 10

= X =_?2andx1=10

-+ x is positive for A and negative for A'

-2
x =10and x, = =

= AE(lO,Z)&:A'E(%Z,Z)
.. by distance formula,
: 2’
AA" = (10+g) +(2-2)?
= AA' = %2 units

Hints: (1) The angle between two lines having

slope m; and m, is 6 and tan 6 = T,
1+mym,
2
Shortcut: m; = — and m, = 3
X 2
2z 9
X 2
= tan & = |2 .
4 1+—
X
A B(2, 3)
m
| 2 A
) (Xz, 2) wA s iy \(xll 2,)
< O >X
v
= +1 = ﬂ
2(x; +3)
-2
= x1=?andx1=10

2

A =(10,2)and A' = (%2

= AA'

\/(10%)2 +(2-2)?

52
— units
5

AAV

14. Option (B) is correct.

Explanation: Given: A wire of length 22 m

Let length of the side of triangle be x and the
length of the side of square be y and p be the
length of wire formed into triangle

. p =3x
and 22-p =4y
= x=§andy=i(22—p)
2
Now, area of triangle = ﬁxz = ﬁ P
4 4 \3
1 2
and area of square = 1> = [Z(ZZ—P)}
2
Total area = ﬁp—+i(22—p)2
9 16
V3o, 1
= 224244
= 6P T16 p”-44p)
3o, p2 o2 222
= = —p’+——-—p+—
36 16 8 16
. A
For A to be minimum, — =0
dp
= s
— =2 =P |+2| | -= =
= dp (36’7 16) 8 O
dp 18" 8 8
T
Plis "8) ™ 3
. 28
N
72
. yoR, T2
8 43+9
. P29
3 (4V3+9)3
= X = 66
43+9
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Hint: (i) The area of equilateral triangle with
side a is —3u2
4

(ii) Find total area in terms of length of wire
of triangle and find critical points.

Shortcut: Let p be the length of wire formed
into triangle.

A\

«—x—> —y—s
= x:Eandy=(22_p)
3 4
2 )2
Total area = ﬁ(?_j_i_(m p)
4\ 9 16
A= (£+ij 2+%_g
= A 1871 "6 87
1 22
= d_A = (£+—)p__
ap \18 8)" 8
For minimum A, e 0
dp
(\/5 1} 2
= pl —=+=| = —
18 8 8
- p o 2%
(43 +9)
N 66
(443 +9)
15. Option (D) is correct.
25in‘1(1j

Explanation: Let f(x) = cos™ -

As we know the domain of cos™ yis [-1, 1]

2sin!| ————
4x% -1
= 1| ———mm—=| <1
o
1 T
T -1
= sin <—
= 7 = (4)(2—1) 2
= g 1
4x2 -1
So, ; > -1 and 1 <1
4x% -1 4x% —

= 1 +1> 0 and -1<0
4x% -1 x? -
2 _ 2
= 4x > 0 and 2-4x 0
4x% -1 4x% -1

= (2x-1)@2x+1) =0

(1-~/2x) (1++2x)
and “o Ty 2xr1) S0

= xe€ (_‘”’_%j u[% oQJU{O}

SRCHRER NS

= xe€ (_w'_%j U [% wj v {0}

Hint: (i) Domain of cos™ y is [-1, 1]
(ii) Recall wavy curve method for solving
rational inequalities.
Shortcut:
2sin”! (4211)
Let f(x) =cos™ — =
T
For domain of f(x),
2sin™!
4x? -1
= -1< <1
T
= -1< L 1
4x? -1
1 1
=sxe ("7 R)ulR ") uio}

. Option (D) is correct.

Explanation: We have to find the constant term

10
5
in expansion of (3363 - 2x* +x—5)

(324745
- ==

= x0(3x8 - 247+5)10

For constant term in the expansion of
10 (3x® — 247+ 5) " we will find the coefficient of
2 in (3x8 — 24745)10



34

Oswaal JEE (MAIN) Solved Papers (Chapter-wise & Topic-wise) L{la\1gl3\F.\1{et]

As we know, the coefficient of x"in the expansion

of (a + b + ¢)*is given by —_— (a)r1 (b)(c)”

wherer! + 2+ ¥ =n

So here coefficient of ¥ in the expansion of
(3x® = 2x7+5)10
10! 8\ 7\"2 7y
= ——(3 -2 5
rllrz!r3!(x) ( x) (5)
10! i ) I3 n+7r
= (3 (=2 (5)

rln!n!
Here r; + 1, + r3 = 10 and 8r; + 7r, = 50

Letry=1=r,=6andr;=3
(3) (-2)°(5)
10x9x8x7

= szx(z)"x(sf

10!

.. Coefficientis —————
1! 6! 3!

= 2X (5)* X (2> X 7 X (2)° X (3)?

= ()G’ G)* )
Now, (21 = (2°) 3)* (5)* (7)
= K=9

10
5
Hint: [37‘3 ~2x* +?) = x20(3x8 - 247 +5)"°,

So find the coefficient of x* in (3x8

—2x7+5)10
5 10
Shortcut: The general term of (3x3 —2x% + _Sj
x
10!

. no(_9\h 5 3xy+2r, =513
+1—m(3) (=2)*(5)" (x)

is T,

Where r; + 1, + 13 = 10
and 3r; + 2r, — 5r; = 0 (for constant term)
Solving above two equations, we get,

1’1=1,1’2=6,1’3=3

.. Constant term = ol 3,(3) (-2)°(5)°
=2’ (3)* (5)* (7)

k=09.

17.

Option (D) is correct.

[ x
Explanation: Let1 = jCOS [y dx

0

Now,
o
cos| | x—=|=| | |=cos| mx—m
[ [ _2—]] ( j
o cos(mx—0) O<x<2
Cos{nx—n % j cos (Tx — 1) 2<x<4
- cos (Tx —21) 4<x<5

2 4 5
1= fcos(nx)dx+Jcos(nx—n)dx+jcos(nx—2n)dx
2

sin(rtx)}2 J{sin(nx—n)T +[sin(nx—2n)}5

T T T

o

—1= 1 (sin2n—sin0 + sin (41— 7)) —sin 2n—7)
T

+ sin (51 — 2m) — sin (41 — 2m)

=I=

1
— )

=I]=0

Hint: Break the integral into 3 parts, xe [0, 2)
and xe [2, 4) and xe [4, 5) and solve it.

h x
Shortcut: LetI = fcos{n[x - [E} D dx
=I= 0

2
Icos(mx
0

=1=0

4 5
)dx+Icos(nx—n)dx+-[cos(7tx—21t)dx
2 4

18.

Option (B) is correct.
Explanation: Given: Focal chord of i* = 4x is PQ

T
and it subtends an angle of 5 at point (3, 0)

Let parametric coordinates of point P be
(#%, 2t) then parametric coordinates of point Q

1 -2
be (t_zl T)

P(#2, 2t)

A
90 >X

Q

v (1 _2)
2 ¢

N
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AP 1 AQ

(M ap) (mAQ) =-1

-2

[ 2t o
= |72 1 | =-1

t*-3 tlz_s
—4t? =1

U

(£ -3)(1-3¢)

= 442 = 3t* + 102 -3
= 3t —6t24+3 =0

= (t-1)? =

= t =1

. Coordinates of point P and Q are (1, 2) and
(1, -2) respectively.

Since, line segment PQ is also a focal chord of
) 2 yz
ellipse PR 1,a* >0

. P and Q must be end points of latus rectum

2

35

(i) P and Q must be end points of latus
rectum of ellipse.

(iii) The end points of the latus rectum of the

2

oy b’
ellipse —2+Z—2 =1, a > PPare |
a

a
_ 2
and [ae, LJ
a

Shortcut:
AY
P(t2, 2t)
P 90°nA o
) %3/ 0) X
Q
V12
(tZ’ t )
- AP L AQ

= (myp) (mAQ) =-1

=2
( 2t J r
=2 217 |=-1
i %_3
= (P-12=0
=t=1

So, coordinates of point P and Q are (1, 2)
and (1, —2) respectively

~. P and Q must be end point of latus

rectum.
2
= & =4andae =1
a

bZ
= — =2 anda?*=a2-1 =1

a
=>u=1+«/§

1
= = =3+2{2

e

= — =4andae=1
a
As we know, b =a®(1-6%)
= P =a?-a%?
= P =a-1
2_
- a -1 N
a
= a?-2a-1 =
= a =l+x/§
1 1
= TN )
- 1
= ¢ = 3+242
1
= 2 =3+22
Hint:

(i) Coordinates of end point of any focal
chord of parabola y* = 4ax are P(at? 2at)

a —2a
d - =
an Q(tz ; J

19. Option (C) is correct.
Explanation: Circles C; : x* + y* = 2 and C, :

(x-32+y-22=5

Now, equation of tangent to the circle C; and M

(-1, 1)is given by x (-1) + y(1) = 2
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= x-y+2=0 Hint: (i) Equation of the tangent to the circle

x* + y? = 1 at point (x;, y;) is given by xx; +
yy =1
(ii) Draw the diagram as per given question

and solve further using the concert of circle.

Shortcut:

Let ZANB =2
ZCAD =«
3-2+2| _ 3
Now, CD = |°—==5) = =
Jesr| 2

Apply Pythagoras' theorem in AACD, we get
(CD)* + (AD)* = (AC)*

= AD = 5—% Let ZANB = 20
ZCAD = o
AD 1 3-2+2 3
= =55 Now, CD = = —=
2 Jre2| 2
CD
= tano = — =3 And AD = {(AC)? —(AD)?
AD
D 3 _+
= T V2
Now, in AADN, - i — %:%
_ AD 3
sino = T =
AN V10 Now, in AADN, sin o0 = %
ay -0 L5 V5
= -3 ' 3 = AN = ==

— 1 2 o1
Now, area of AANB = 2 (AN)”sin 20 Now, area of AANB = %(AN)2 sin 20,

1(5
= E(aj (2 sin o cos o) _ 1(5) (ziij
~ 219\ V10 V10
53 1
=3" X = — square unit
CRN TN :

1 .
% square urt 20. Option (B) is correct.

Explanation: The observations are x, x5, X3, X4,
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24
x5 mean of Xy, Xy, X3, Xy, X5 = =
X+ X tx3+x,+x5 24
5 5
7
and mean of  xy, Xy, X3, X4 = 5
- Xp+ Xy x5+, 7
4 2
= xl + xz + X3 + X4 = 14 ...(2)
From eq. (1) and (2)
x5 =24-14 =10
. 194
variance of xy, Xy, X3, Xy X5 = —
25
X2+ x xg® +x, + xs _ 194 (24 2
5 25 5
S+ + gt + xl+ xt = 14,576 154

= x12 + xzz + X3Z + X42 = 154 — (10)2
:>x12 + xZZ + X32 + X42 =54
variance of X, X, X3, X, = a

X2 % s o+ x” 4 _ 4
4 4
54 49
—_——— =q
4 4
5
= a=—
4

= 4a+x;=5+10=15

Hint : Mean = 2
n
2
Variance = Zi — E
n n
)
Shortcut : = %
5 5
= Xx; =24

,  Zx? (24)2 194
01 = - — = —
5 5 25
=  Sx?=154

= x5=10
and x12+x22+x32+x42_g _
4 4

X2 + %2 + x5+ x,2 =4a + 49
x5* = 154 — 4a - 49
100 = 154 — 4a — 49
40 =5
4q + x5 =15

tsuel

37

Section B

21. Correct answer is [26].
Explanation: Given: S = {Ze C: |[z-2]| <1,
z(1+i)+z (1-i) <2}

Let z=x+1y
Now, |z-2| <1
= |(x=2) +iy| <1
= (x-2P%+yP<1

= It represents the region inside circle whose
centre is (2, 0) and radius is 1.

Now, z(1+i)+2z (1-i)<2

= @+iyyA+i)+@x-iy)1-i)<2

= x-y-1<0

= It represents the all points which lies on and
above thelinex-y-1=0

AY
A (0, 4)z:

P

Fig.
Now, |z — 4i| represents distance of a point
A (0, 4) from z.
Now, AP= /17 and AQ = V13
s |z —4i| p = AP and |z - 4i| y, = AD
Let coordinates of point D be (cos 6 + 2, sin )
Now, (m),c =tan6 = -2

1 2
:cosez—ﬁ and sin © = ﬁ

1 2
. M . . ,
.. coordinates of point D is (2 - _\/7 —\/7)

SO, Z1:2——

2 2
1 2
o = 3] (3
' \/ NG 5
L 1 44
= lzl =\*"5"F "3
5/5-4
= lz| = 5
2_5\/5_4
= |z ]% =



38 Oswaal JEE (MAIN) Solved Papers (Chapter-wise & Topic-wise)

Now 5 [zl + =19 =5 2441
ow, =
w, 5 (|z; 2z, N
=30-4 5
>a+p.5 =30-45
= o=230,p=-4
o+p=26
Hint :
(1) |z-2| <1, represents the region inside

the circle whose centre is (2, 0) and radius
is 1.

(ii) z(1 + i) + z (1-1i) < 2, represents all the
points which lies on and above the line
x-y-1=0

(iii)Find the required region using above
points and solve further.

22. Option (B) is correct.

dy V2

ion: Gi =
Explanation: Given: ix

2 cos x — cos 2x

T
_ [tan” (V5 eot2x)] . x €| 0, =
y X e 7 2

It is linear differential equation.
Comparing above differential equation with

d
d—y +ry=0,
X

V2

2 cos* x — cos 2x

weget, p=
and Q _ xetan'l(x/gcotZX)
Now, ILE =e

So, Jp.dx = IL dx

2cos* x — cos 2x

:>J.p.dx=J.1 \/E dx

> (2cos* x)2 — Cos 2x

N J.p.dx:f \/E dx

) (1+ cos Zx)2 —Cos 2x

242
- J-pﬁlxz‘l.1+cosz 2x dx

2\/5 sec? 2x
[Rfzsec 25,

= |pdx=
jP 2+ tan? 2x

Let t = tan 2x = dt = 2 sec? 2x dx

:jpdx IJ.(x/_)+t

= [pdr=2, } tan" [sz

tan 2x
dx =tan™
= [r ( 2 )

~IF=e
So, solution of the given differential equation is

given by y (IF) = _[Q.(I.F.).dx

tan 2x

2 ) _ J‘xetan—l(ﬁcoth)

N y etan

ta1171(t21r1 2x)

e 2 T dx ()

tan 2
Now, tan™ (\/5 cot Zx) +tan”! [ an xj

V2
tan! (\/E cot 2x + tan Zx/\/EJ
= an7 =

r
1-1 2

From equation (i),

tan_l(tanbc
ye V2 J.e“/zxdx
tan l[taan LI
2 ) = p2 X
= ye = . +C (i)
(5
4/ 32
2 © L
Te=e22ic
32 32
= C=0
T, L
put x = 3 in equation (ii), we get
) tan'| _ 3 L)
y[g’)f [ 2] =2
18
3
tan-1| -2 T2
- T etan (o) o [\/;J: ein_
1 18
tan”! (- oc)+tar1_1[— \/EJ n
= e 2 =2
3 T
= tan!(-a) + tan’!| ~ 51 T2
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= o? = 2
3
= 302 =2

Hint :

(i) Solution of linear differential equation
Z—Z + py = Q, where p and Q are the
function of x is given by y (LE) =
[Q.(LF) dx

where LLE = eI podx

X+
(ii) Usetan™x + tan™' y = tan™ (1 _ ny

1 1 _1(3()
———dx=—tan | —
(iii) Use .[ 2 + g2 P P

23. Correct answer is [26].
Explanation: Given: Equation of plane is
—x+ty+z=1
Points p(1,2,-1) and Q (2, -1, 3) lie on same side
of the plane.
Now, perpendicular distance of a point p from
plane-x +y +z-1=0is

1+2-1-1| 1
JZ+12 413 V3

And perpendicular distance of a point Q from

plane-x+y +z1=10is

|21l
22212 V3

dl =d2

—
. PQ is parallel to given plane.

So, distance between P and Q = distance
between their foot of perpendiculars

= |P—Q>| = \/(2—1)2+(—1—2)2+(3+1)2
=26
V26

= d> =26

el =

39

Hint :

(i) Perpendicular distance of a point P and
Q from the plane is same.

(ii) Distance between two points (xy, ¥y, Z)
and (x,, ¥y, 2,) is given by

Je 0P + s - ) + (2 - 2)

Shortcut : Points P and Q lie on same side
of plane. Perpendicular distance of a point P
and Q from the plane — x + y + z = 1is same.

So, distance between the foot of

perpendiculars = PQ

N d=2-12+(-1-2 +(3+1)
= 26

= d> =26

24. Correct answer is [32].
Explanation: Given: 3 cos®26 + 6 cos 26 — 10 cos?
0+5=0;0¢c [-4m 4n]
=3c0s*20 + 6c0os20-5(1 4+ cos20) +5=0
{"+2cos?0 =1 + cos 20}
= 3c0s?20 4+ cos20 =0
= c0s20 (3cos260 +1) =0

= c0529=00rc0526=—%
Case-1 If cos 20 =0
= 29=2n+1)g;nel
= o=Qn+1) 2
4
= 0=+2,+3% 45 . 115"
47774774 4

.. For 0 € [-4mn, 4n], 16 values of 6 is possible for

this case.
Case-2 If cos 292—%
Let Cosocz—1
3

— -1 _1 E T

= o = Cos 3] 0€ |5
i

= 20 =2nm* oy 0 € (E,ﬂ)
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= 0 =nm=x

DR

-. For0 e [-4m, 4n], 1
this case.

(o)

values of 6 is possible for

So, number of elements in the set S is 32.

Hint :

(i) Simplify given trigonometric equation
using 1 + cos 20 = 2 cos? 6 and solve
further.

(ii) General solution of cos x = 0is x = (2n + 1)

E; ne l
2

(iii) General solution of cos x = cos o is x =
2nm = o; ae (0, m)

Shortcut : 3 cos? 20 + 6 cos 20 — 10 cos* 0 + 5
=
= 3cos?20 + cos20 =0

= cosZGzOorcosZGz—%
If cos 20 =0
T
= 9=(2n+1)z,nel

.. For 0 € [ —4m, 4m], 16 values of 0 is possible.
If cos 26 = — 1

3
Similarly, 16 values of 6 is possible for 6 € [-
4m, 47t for this case.
.. Total solution = 32 for 6 € [- 4m, 47]

25.

Correct answer is [1].

Explanation: Given: 20 — cos? 0 V2 =0
= c0s20 =20 + 2

Lets draw the graph of y = cos? 8 and y
=20+ 2

J
y=20+\2 )
y=cos“0

A
7/

(ST

" Both graphs intersect at one point.

.. Number of solution for given equation is 1.

Hint :

(i) Draw the graph of y = cos*6 and y = 26
+ /2 and find intersection point of both
graph.

Shortcut: 20—cos?0 + 2 =0

= cos20 =20+ 2
/\y
y=20+2 )
\ / y=cos“0
< s
-n o
2 / 2

Since, both graphs intersect at one point
So, Number of solution for given equation is 1.

26. Correct answer is [29].

Explanation: Let A = 50 tan

(i (3]

+4+/2 tan G tan—l(zﬁ)j

1 _
Let B =tan (Etan 1(2\/5))
Let 20 = tan™! (24/2);20 € (—g,gj
tan 0 =2\/§
2tan 6
= — =2\/§ L1
1-tan?0 ®
= 22 tan?0 4+ 2tan0-22 =0
= 22 tan?0 + 4tan6-2tan6-22 =0
= (tan 6 + v2) (242 tan0-2) =0
1
= tan9=—\/5 or —
V2
o e (_E,E)
4 4
tan © = — /2 is not possible
So, tan0 =

B

Sl- 5

= tan™! (2)

Ne—

1
1| —
Now, cos ( 5
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1 1
Let C =tan | 3tan! (—j +2cos (—n
( 2 NG

= C = tan
tan![ L)+ 2tant[ 1] 42 tan™'(2)
2 2

1 1 +2
= (C =tan tan_l( j+2 tan~! 2

2 1-1
= C =tan tan_l(lj + Z(E)

2 2

= C =tan (n + tan_l(%D
[ (3])
= C = tan | tan E

=C=

=3 )+M(IJ

=A=25+4=29
Hint :

D | =

1
(i) Convertcos™ (ﬁ) in terms of tan"! and

simplify further using tan™ x + tan™' y =

+
tan! ( a yJ
1-xy
(ii) Assume 26 =
further.

tan™! (2\/5) and solve

Shortcut : Let A = 50
1 1
tan | 3 tan”! (—j +cos ™! (—J
(v (5
+44/2 tan (% tan~! (2@)
Let B = tan (%tan_l (Zx/Ej and
1 1
3tan”! (—j +2cos! (—)
[ (3)r2e0(

n T
Let 20 = tan™! (2\/5)}296[—5,5}

41

= tan20= 2\/5

= tan0 =

B:

Sl- &l

Now, C =tan

(3 tan™! G) +2tan™ (2))
= C = tan (tan_l(lj + n}
2

-0(3)+2( ;)

= A =29

N | =

27.

28.

Correct answer is [3395].

Explanation:
fx) =@+ +1A-A)x+2k
(1)
and flx +y) = f(x) + fly) —xy Vx,y € R
lim JETN=F) e fy) -2y
y—0 y y—0 y
= fx) =f(0) -
flx) = ——x + f(0).x + A
butf(0))=0=1=0
flx) = ——x +(1-c)x (2)
as f=1-¢

Comparing equation (1) and (2)

We obtain, ¢ = ——

1, 5
x) = ——x*——x
o) = 12
|22 f(x)| = 3D 42 5 ¥20
= 2 X +E. 1%

= 2870 + 525 = 3395

Correct answer is [88].

Explanation: Given: Equation of hyperbola is

2 2
Y
H:——b—2

=

5 =1La>0b>0
a
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V11 a _ -b ¢

Andeccentrlatyolese:T "1+15 2-15 10+5

And sum of length of transverse and conjugate = a=16A,b =13\, c =151
axisisZa+2b=4(2\/E+\/ﬂ) = o =13f=15
o+p =28
bZ Hint :
As we know, e = |1+ ) (i) Equation of plane passing through (x;,
) Y1, 71), (X Yo, 2) and (x5, i3, 25) is given by
= 62=1.|.b_2 X=X Y=Y zZ-z
a Xp =X Ya—Y1 2% =0
11 b? X3 =X1 Ys~—Y1 Zz3—7
= — =1+ —
(ii) Line of intersection of the planes is
- 2= 7 2 perpendicular to the both normal vector
of planes.
= b= ﬁﬂ = PN ~
2 Shortcut : Given : P;: r,(21+]—3k)=4
20+ 2b = 4 (242 + 14 = Pyi2x+y-3z =4
x-2 y+3 z-2
= 20+ 75 =4 (2V2+14) And Py:| 0 1 -5|=0
-1 -1 0
=0 (2+7) = 42 2+7)
= Py:-5x+5y+z+23 =0
= a= 42 Let a, b, ¢ be direction ratios of the line of
N b= 214 intersection of plane P, and P,
-b c
@+ b= (442) + (2414) “1+15 = 2-15 10+c¢
=32 + 56 = 88 = a =16A,b =13\, c = 15\
Correct answer is [28]. = a=13,=15Pa+ B =28
Explanation: Given: P; : 7 (2{ + j -3 k) =4 30. Correct answer is [18915].
=P 2x+y-3z=4 Explanation: b; € {1,2,3, .......... , 100}
ow, equation of plane passing throu oints et = set when by, b,, b; are consecutive.
N quati f plane passing through poi L p henb,, b,, by i
(2,-3,2),(2,-2,-3)and (1, - 4, 2) is given by 97497497 +...97
(x-2) (y+3) (z-2) o n(P) = % fmes =97 %98

(2-2) (-2+3) (-3-2) =0

Let 0 = setwhenb,, b;, b, are consecutive.
1-2) (-4+3) (2-2)
_97+97+ .97
x—2 y+3 z—2 H(Q)— 98 times =97 x9%8
= 0 1 -5| =0 Now, PNQ = set when by, b,, b;, b, are consecu-
-1 -1 0 tive.
So, n(PuQ) = n(P) + n(Q) — n(PNQ)
= (@-2)5-+3)(5)+z-2)=0 =97 X 98 + 97 X 98- 97
= -5x+5y+z+23=0 =97 (98 + 98 - 1)
: Py:—5x+5y+z+23=0 =97 (195)
Let a, b, c be the direction ratios of the line of _ 18915

intersection of plane P; and P,
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Hint :

(i) There are 98 sets of three consecutive
integer and 97 sets of four consecutive
integer.

(ii) n(AUB) = n(A) + n(B) — n(AnB)

Number of permutation of b; b, by b, =
(Number of permutation when b;, b,, b; are
consecutive) + (Number of permutations
when b, b; b, are consecutive) — (Number of
permutation when b; b, b; b, are consecutive)

=97 X 98 + 97 x 98 -97

=97 (98 + 98 - 1)

= 18915

Shortcut : There are 98 sets of there
consecutive integer and 97 sets of four
consecutive integer.

aa



