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MATHEMATICS

SECTION - A
Multiple Choice Questions: This section contains 20

multiple choice questions. Each question has 4 choices
(1), (2), (3) and (4), out of which ONLY ONE is correct.

Choose the correct answer :
1. Letx*y=x2+ydand (x*1)*1=x*(1*1). Then

4,2
a value of 2sin-! X +x"-2 is
x* +x2 42
T T
A) — B) —
(A) 2 (B) 3
T
C) — D) —
©) 2 (D)
Answer (B)

Sol. Givenx*y=x2+y3and (x*1)*1=x*(1*1)
So, (x2+1)*1=x*2
= (X*+1)2+1=x2+8
= X4+2x2+2=x2+8
= (xX)?+x2-6=0
x2+3)(x*-2)=0

2. The sum of all the real roots of the equation
(e —4)(6e*—5ex+1)=0is

(A) loge3 (B) —loge3
(C) loge6 (D) —loge6
Answer (B)

Sol. Given equation : (e* — 4)(6e>*—5e*+ 1) =0
= e¥*-4=0 or6e*-5e+1=0

= e¥*=14 or 6(e¥)?—-3ex—-2ex+1=0
= 2x=In4 or (3ex—1)(2ex—1)=0
= |[x=In2 oreleoreng

or x :In[ij, —In2
3

Sum of all real roots = In2 — In3 — In2
=-In3

3. Let the system of linear equations
X+y+az=2
X+y+z=4
Xx+2z=1
have a unique solution (x*, y*, z*). If (o, X*), (y*, o)
and (x*, —y*) are collinear points, then the sum of
absolute values of all possible values of a is

(A) 4 (B) 3
C) 2 (D) 1

Answer (C)

Sol. Given system of equations
X+y+az=2 (i)
x+y+z=4 ... (i)
X+2z=1 ...(iii)

Solving (i), (i) and (iii), we get
x =1,y =1, z=0 (and for unique solution a # —3)

Now, (a, 1), (1, o) and (1, —1) are collinear

a 1 1
1 a 1(=0
1 11

= aa+l)-10)+1(-1-a)=0

A= 0?2-1=0

a=z*1
Sum of absolute valuesof a =1 +1=2

4. Letx,y>0. If x8%?2 = 215 then the least value of 3x

+2yis

(A) 30 (B) 32

(C) 36 (D) 40
Answer (D)

Sol. x,y >0 and x3y2 = 215
Now, 3x +2y =(X+Xx+X)+(y +Y)
So, by AM > G.M inequality

3X+2y 53 2

5

3x + 2y > 53215

> 40

Least value of 3x + 4y =40
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dx

Sol- 1= (1+e )(sin6x+cosex)

(i)

l\)‘:"—.l\)\?-l

5. Letf(x)= S:(”_(’[‘X‘][X]) x e(-2,-1)
max{2x, 3[|x[]}, x| <1

. dx
1 , otherwise I

5 - ) ...(ii)

(1+e X)(sin X +C0S° X

I
N‘F"—.N\:l

Where [t] denotes greatest integer < t. If m is the
number of points where f is not continuous and n is (i) and (ii)
the number of points where f is not differentiable,

F don (0 & (i
then the ordered pair (m, n) is rom equation (i) & (i)

(A) (3,3) (B) (2, 4) g N
©) 2,3) (D) (3, 4) 21 = jﬁ
Zr SIN° X +€0s” X
Answer (C) >
sinCbd) () , .
o ? 2 dx
= = |= j J‘
Sol. f(x)={max{2x, 3[| x [I} , |x|<-1 e upecl b e
1 , otherwise .
£ n
- 4sec? 2xdx 4 Asec? 2x
Sinx+2) -y 2, -1) N I=I 2|
X+2 O4+tan 2X O4+tan 2x
f(X) = O ’ X e (_1, O]
2X , xe(0, whenx=0,t=0
1 othersiwe Now, tan2x =t -
' when, x =—, t > ©

It clearly shows that f(x) is discontinuous

2 _
At x = —1, 1 also non differentiable 2sec” 2xdx =dt

f(0-h)-f(0 «
and atx =0, L.H.D = lim M =0 sl = ZJ Zdt = Z(tan‘li)
f(O+h)-f(0

R.H.D = ||mM: _271:_

h—0 h = E—T[
f(x) is not differentiable at x = 0 7 ) ) )

) lim n + n + n +

m=2,n=3 n—w (n2+1)(n +1) (n2+4)(n+2) (n2+9)(n+3)

6. The value of the integral

g (n2+n
is equal to .
‘[(1+e )(sm X + COS x) is equal to
() 2+ loge 2 ®) X+ Ziog, 2

(A) 2n (B) 0 8 4 48

T c) " 1I 5 D) ™ 1| \/E
(C) T (D) E ( ) Z_g Oge ( ) g.|.§Oge

Answer (C) Answer (A)

m
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9. Let the maximum area of the triangle that can be

n2 n2 n2
Sol. |im 5 + Fot o 2 2
i (n +1)(n+1) (n +4)(n+2) (n o )(n+n) inscribed in the ellipse X—2+y7:l a> 2, having
a
n 2

= lim n— one of its vertices at one end of the major axis of

e ( )(n + r) the ellipse and one of its sides parallel to the y-axis,

im 1 1 be 6+/3. Then the eccentricity of the ellipse is
= |l f—

n—o ln{ (rJZH (rﬂ

1+ — 1+ — \/g 1
A) — B) —
n n (A) > (B) 5

1

- [ © = o B

0(1+ X ) (1+x) V2 4

Answer (A)
x-1

_5;1_( 2)OIX o

2791 1+x (1+X ) Sol. Given ellipse XY _q1as2

a? 4

1 1 !
== In(1+x)- —In(1+ xz) +tan~tx B(acosb,|2sin0)

2 2 0
_%|:Z EI 2:|=g+%|n2

A(a, 0)
8. A particle is moving in the xy-plane along a curve C

passing through the point (3, 3). The tangent to the
curve C at the point P meets the x-axis at Q. If the
y-axis bisects the segment PQ, then C is a parabola B'(acos, —2sin0)

with
(A) Length of latus rectum 3 ) be the area of AABB

(B) Length of latus rectum 6 Then A(6) = %4sin9(a+acose)

© Focus(ioj
3 2
A(0) = a(2cos0+2c0s 0|
3
(D) Focus(o,—j
4 For maxima A'(0) = 0

Answer (A)

1
Sol. According to the question (Let P (x,y)) = C0sf=-1 cosd= 2

-+ equation of tangent at .
( q 9 ) But for maximum area cos0 =

d —
2X — y—=0 d
dy L P :y—y=§(y—x) J
A(6) =643
L0y _ax
X
Y = 2£(a+§j:6\/§
= 2Ilny =Inx+Inc 2 2
= y2=cx -+ this curve passes = a=4

through (3, 3) .- . required parabola b2 4 3
Loe= ,/ =
2 6

y?=3xand LR=3
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10. Let the area of the triangle with vertices A(1, a),
B(a, 0) and C(0, o) be 4 sq. units. If the points
(o, —0), (—a, o) and (a2, B) are collinear, then B is

equal to
(A) 64 (B) -8
(C) -64 (D) 512
Answer (C)
Sol. -+ A(1, o), B(a, 0) and C(0, o) are the vertices of
AABC and area of AABC =4
1 a
% a O =4
0 a

= ‘1(1—&)—a(a)+0c2‘ =8

= o=18

Now, (o, —a), (—a, o) and (a?, B) are collinear

8§ -8 -8 8
-8 8 =0=|8 -8
64 B 64 B

= 8(8-P)+8(-8-64)+1(-8-8x64)=0
= 8-p-72-p-64=0

= B=-64
11. The number of distinct real roots of the equation
X —7x-2=0is

(A) 5 B) 7
©)1 (D) 3
Answer (D)

Sol. Given equation x’ —7x—-2=0
Let f(x) =x"—7x—-2
f(X)=7x6 -7 =7(x6-1)
andf(x)=0=x=+1
andf(-1)=-1+7-2=5>0
fl)=1-7-2=-8<0
So, roughly sketch of f(x) will be

7

So, number of real roots of f(x) =0 and 3
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12. A random variable X has the following probability
distribution :

X [o]1]2]3[a
P(X) | k | 2k | 4k | 6k | 8k

The value of P(1< X <4|x <2) is equal to

4 2
A) — B) =
(A) 5 (B) 3
3 4
C) - D) —
© - 0) ¢

Answer (A)

Sol. ' xis arandom variable
kK+2k+4k + 6k + 8k =1
k=t

21
Now, P(L<x <4|x<2)= 2K _2
Tk 7

13. The number of solutions of the equation

cos(x + E)cos(E )- xj ~Lcos?2x  xe[-3m 3]
3 3 4
is:
(A) 8 (B) 5
©) 6 D) 7
Answer (D)

Sol. cos(x +£]cos(£— xj = lcos2 2X, Xe[-3m, 3n]
/N 3 3 4

= CO0S2X + cos% = %cos2 2X

— c0s%2x—2c0s2Xx—-1=0

= cos2x =1
X =-3m, 27, =, 0, W, 2%, 3=«
Number of solutions = 7

14. If the shortest distance between the lines
x—lzy—2:z—3 and x—2:y—4:z—5
2 3 A 1 4 5

is
%, then the sum of all possible values of A is :
(A) 16
(B) 6
(C) 12
(D) 15

Answer (A)
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Sol. Let & =i +2j+3K
d, =2i +4j+5k
Pp=2i +3]+AK, G =i +4] +5k

pxq=(15—41) —(10—1)j +5k

52—51:f+2jA+2I2

Shortest distance
_| (15— 41)=2(10=21)+10 |_L
as—a ra0-n2 +25 VB

= 3(5-20)°% =(15-41)2 +(10—1)*> +25
= 5.2 -80A+275=0
Sum of values of A = 8—50 =16
15. Let the points on the plane P be equidistant from

the points (-4, 2, 1) and (2, -2, 3). Then the acute
angle between the plane P and the plane 2x +y +

3z=1is
T T
(A) 5 (B) 1
T 5n
©) 3 (D) 1
Answer (C)

Sol. Let P(x, y, ) be any point on plane P,

Then (X +4)? +(y -2)? +(z -1
=(x-22 +(y +2)% +(z-3)°
= 12x-8y+4z+4=0

= 3x-2y+z+1=0
AndP,:2x+y+3z=1

angle between P, and P,

16. Let 4 and b be two unit vectors such that
‘(é+6)+2(éx6)‘:2. If 6 (0, n) is the angle

between a and B,then among the statements:

(Sl):Z‘éxﬁ‘z‘é—B‘
_— - O N |
(S2) : The projection ofaon(a+b)|s§

(A) Only (S1) is true

(B) Only (S2) is true

(C) Both (S1) and (S2) are true

(D) Both (S1) and (S2) are false
Answer (C)
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Sol. »+ |a+b+2(axb)=26¢(0,7)
= |a+b+2@Exb)P=4.
= |aP +|bP +4|axb]?+24-b=4.
cosO = cos20

2
3

0

where 0 is angle between & and b.
2|dxb|=+3=|4-D]|

(S1) is correct

And projection of & on (&+b) = ‘%‘

(S2) is correct.

17. Ify= tan_1(secx3 —tan x3), g <x3 < 3;” then

(A) xy" +2y'=0 (B) x?y" —6y + 3_; =0

(C) xy"—6y +3n=0
Answer (B)

(D) xy" —4y' =0

Solfl el ° [ 3¢
2 |4 a4

y = tan-! (sec6 — tan0)

\NYY (1—sin9]
= tan
coso

y=Z_8
4 2
e
4 2
y,_—3x2
2
y" =—3X
xzy”—6y+3—2n=0.

18. Consider the following statements:
A : Rishi is a judge.
B : Rishi is honest.
C : Rishi is not arrogant.

The negation of the statement “if Rishi is a judge
and he is not arrogant, then he is honest” is

(A) B> (AvC) (B) (=B)A(AAC)
C) B>((-~Av(=C) (D)B->(AAC)
Answer (B)
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Sol. -+ given statement is

(AAC)—>B
Then its negation is
~{(AAC)— B}
or~{~(AAC)v B}
(AAC)A(=B)
or (~B)A(AAC)
19. The slope of normal at any point (x,y), x>0,y >0

X2

on the curve y = y(x) is given by ———— If

Xy — x2y2 -1
the curve passes through the point (1, 1), then e -
y(e) is equal to

1-tan(2)
A) ———— B) tan(1
*) 1+tan(l) () @)
1+tan(l
© 1 ) 1
1-tan(1
Answer (D)
2
sol. . -X__ X
dy xy —x%y? -1
dy _ x2y2 -xy +1
dx X2
dy dv
Letxy =v —=—
y = erde dx

dv 2_y+1
dv__’-vedy

dx \Y;
d_v_v2 +1
dx X

y(1) =1 = tan™! (xy) = Inx + tan1(1)

Put x = e and y = y(e) we get
tan~t (e - y(e)) =1 +tan™t 1.
tanl(e-y(e) —tant1=1

1+tan(d)

elye) = T~ O

20. Let A* be the largest value of A for which the
function f.(x) = 4Ax3 — 36Ax2 + 36X + 48 is increasing
forallx € R. Then fi* (1) + fi* (- 1) is equal to :

(A) 36 (B) 48
(C) 64 (D) 72
Answer (D)
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Sol. - fi(x) = 4Ax3 — 36Ax2 + 36x + 48

f, (x) = 12(Ax? — 61X +3)
For fu(x) increasing : (61)2— 12A <0

P

2=

W[

Now, f, (x) = gx3 ~12x2 +36x +48

o ok 1,1
() +f (-)=73=-1=
2 D+H (D =735-17

=72

SECTION - B

Numerical Value Type Questions: This section
contains 10 questions. In Section B, attempt any five
questions out of 10. The answer to each question is a
NUMERICAL VALUE. For each question, enter the
correct numerical value (in decimal notation,
truncated/rounded-off to the second decimal place; e.qg.
06.25, 07.00, —00.33, —00.30, 30.27, —27.30) using the
mouse andw the on-screen virtual numeric keypad in the
place designated to enter the answer.

1. Let S = {zeC:|z-3|< 1 and z(4 + 3i) +
7(4-3i)<24}. If a + i is the point in S which is

closest to 4i, then 25(a + B) is equal to

Answer (80)

Sol. Here |z-3| <1
= (x—3)2+y?<1
and z = (4+3i)+2(4-3i)<24

= 4x-3y<12

tand = i
3
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Coordinate of P = (3 — cos0, sin0)

(3

. 12 4.
(1+|B:€+g|

25(c + B) = 80

={A € S: A"+1 =}, Then the number of elements

100
in N Tgis
n=1

Answer (100)

Sol. S = {(;1 Zj:a,be{l 2 3,...,100}}

-1
A= ( 0 Z] then even powers of

10
A as (0 J, ifb=1anda e {1,....., 100}

Here, n(n + 1) is always even.
T, T, T, .., T arealllforb=1and each
n
value of a.
100

~n T,=100
n=1

3. The number of 7-digit numbers which are multiples
of 11 and are formed using all the digits 1, 2, 3, 4,
5,7and 9is .

Answer (576)
Sol. Sum of all given numbers = 31

I Il [ v \ \ Vil
Difference between odd and even positions must
be 0, 11 or 22, but 0 and 22 are not possible.

. Only difference 11 is possible

This is possible only when either 1, 2, 3, 4 is filled
in odd position in some order and remaining in other
order. Similar arrangements of 2, 3, 50r 7,2, 1 or
4,5, 1 at even positions.

Total possible arrangements = (4! x 3!) x 4
=576

“Sol,
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4. The sum of all the elements of
{ae{1,2,...,100} : HCF(a, 24) = 1} is
Answer (1633)

Sol. The numbers upto 24 which gives g.c.d. with 24
equalstolarel,5,7,11, 13,17, 19 and 23.

Sum of these numbers = 96

the set

There are four such blocks and a number 97 is
there upto 100.

Complete sum
=06+ (24 x 8 +96) + (48 x 8 + 96) + (72 x 8 + 96) + 97

=1633
5. Theremainder on dividing 1 + 3+ 32+ 33+ .. + 32021
by 50 is
Answer (4)
2022
Sol. 1+3+ 3+ ... +3021= 3 _ 1

£
2

{(10 B 1)1011 B 1}

%{100k +10110-1 -1
=50k, +4

Remainder = 4

6. The area (in sg. units) of the region enclosed
between the parabola y?2 = 2x and the line x +y =4
is .

Answer (18)

/

‘\ (2,2)

N

(8, —4)

. 2 y2
The required area = .[_4 4-y -y

2
2 3
y |y
= 4 —_——— —
-4
= 18 square units
7. Letacircle C: (x—h)?+ (y—-Kk)?>=r? k >0, touch
the x-axis at (1, 0). If the line x + y = 0 intersects the
circle C at P and Q such that the length of the chord
PQ is 2, then the value of h + k + r is equal to .

Answer (7)

-20-



JEE (Main)-2022 : Phase-1 (24-06-2022)-Evening

Sol.

(1, 0)

x+y=0
Here, OM2 = OP? — PM2
| ° 21
2
-2r-3=0
r=3
Equation of circle is
(x—1)% +(y -3)* = 32
h=1,k=3,r=3
h+k+r=7

In an examination, there are 10 true-false type
guestions. Out of 10, a student can guess the

answer of 4 questions correctly with probability %
and the remaining 6 questions correctly with
probability % If the probability that the student
guesses the answers of exactly 8 questions

correctly out of 10 is —— 27k , then k is equal to

Answer (479)
Sol. Student guesses only two wrong. So there are three

possibilities
() Student guesses both wrong from 1st section
(i) Student guesses both wrong from 2" section

(iii) Student guesses two wrong one from each
section

2 2 6
Required probabilities = 4C2 (%j (%) (%j +

EHEERAHEIE]

_ 1 4 2
TO|:6><9+15><9 +24x9 }

g a a

@®
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27

“5[2+27x15+72]
g

_27x 479
- 410

2

Let the hyperbola H :X—Z—y2 =1 and the ellipse
a

E :3x? + 4y? =12 be such that the length of latus

rectum of H is equal to the length of latus rectum of
E. If e, and e_ are the eccentricities of H and E

respectively, then the value of 12(eE| +e2 ) is equal

to

Answer (42)

Sol. .

10

N

2
H: Yy
1

mN|><

2
Length of latus rectum = —
a

2 2
E:X—+y—=1
4 3
6
Length of latus rectum = §=3
Z=3 :>a=g
a 3

12(eﬁ +eé)=12(1+%)+[1—%) =42

Let P1 be a parabola with vertex (3, 2) and focus
(4, 4) and P2 be its mirror image with respect to the
line x + 2y = 6. Then the directrix of P2 is
X+2y=

Answer (10)
Sol. Focus = (4, 4) and vertex = (3, 2)

Point of intersection of directrix with axis of
parabola = A = (2, 0)

Image of A(2, 0) with respect to line

X+ 2y =6 is B(xz, y2)

Xo—2 Yy,-0 —-2(2+0-6)
1 2 5
18 16
B(x2, = —,— |
(2, v2) [5 5)

Point B is point of intersection of direction with axes
of parabola P-.

X + 2y = A must have point (15 1;)

x+2y=10
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