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SECTION - A

Question ID : 100101

Limit

1. Letf: R — R be a continuous function such that f(3x) — f(x) =x. If f(8) =7, then f(14) is equal to :
efuk f:R—->R ,d Irr Qyu g ftld fy, f(3x)-f(x)=xgA ;Inf(8)=70q, rk f(14) cjkcj g:
(1)4 (2) 10 3)11 (4) 16

Ans.  Official Answer NTA (2)

Sol.  f(x)—f(x/3)=x/3
f(x/3) — f(x/3%) =x/3?

....on adding

f(x)—li_rg(%} = X(§+3L2....oo)

f(x)—f(O)z%

f(8)=7;1(0)=3
f(x)=x/2+3
f(14)=10

Question ID : 100102

Complex Number

2. Let O be the origin and A be the point z = 1+ 2i. If B is the point z,, Re(z,) <0, such that OAB is a right angled
isosceles triangle with OB as hypotenuse, then which of the following is NOT true?
eluk o ey fcln g rik z, =1+2igA ;fn B,fcln z,, Re(z,) <0, 9 rAk OAB ,d lef}ckg Tedk.k =kt
g] feldk d.k oBg, rk futu e I dkullk ER; ugh g \

4
(l)argz’=m—tan' 3 (2)arg (z, —2z,) =—tan’! 3
(3) |z,|= V10 (4) |22, ~ 2,| =5

Ans.  Official Answer NTA (4)
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B(z,)

A1, 2)

Sol.

z,-0 _|OB| 7
(1+2i)-0 |OA]

S N
1+21

Orz,=(1+2i)(1+1i)
=—1+3i
argz, =m—tan '3

|2, =410

z,—22,=(1+2i)+2 - 6i=3—4i

arg(z, —2z,)=—tan™ g

122, 2, | 2+ 4i+1-3i |53 +i]

=~/10
Question ID : 100103
Determinant
3. Ifthe system of linear equations.

-n jf[id Neidj.k fudk;
8x+y+dz=-2
x+y+z=0

AX—=3y=u

has infinitely many solutions, then the distance of the point (k, u,— %) from the plane 8x +y+4z+2=0is:

d vur gy g] rk lery sx+y+4z+2=01 fcin (x,u,—%jdh njhg:
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26 10
(1) 345 (2)4 Ok @5
Ans.  Official Answer NTA (4)
8 1 4
Sol. D=1 1 1|=0=>A=4
A =30
AlsoD, =D,=D,=0
Sou=-2
) 1
Point | 4—2, D)
Distance from plane = 3
Question ID : 100104
Matrices
4. Let Abe a2 x 2 matrix with det(A)=- 1 and det ((A+ 1) (Adj (A) +I)) = 4. Then the sum of the diagonal

Ans.

Sol.

elements of A can be :

ekuk A ,d 2x2dk vi);g g feld fy, det(A)=—1 rFik det (A+1) (Adj (A)+1))=4gA rk Ad fod.k
d vo;ok dk ;kx gk Idrk g :

(1)-1 (2)2 3)1 4) —2

Official Answer NTA (2)

a b
Let A:{ };ad—bc=—l

c d
A+ JadjA+1 =4
—>ad-bc+ta+td+1=2o0r-2

at+td=2or-2

Question ID : 100105

Area Under Curve

5.

The odd natural number a, such that the area of the region boundedbyy=1,y=3,x=0,x=y"is % ,18

equalto:

fo'le ikd I[:kafEld fy, y=1,y=3,x=0,x=y | j {=k dk {=lQy % 0, cjlcj g:

MATRIX JEE ACADEMY
Office : Piprali Road, Sikar (Raj.) | Ph. 01572-241911

Website : www.matrixedu.in; Email : smd @matrixacademy.co.in

Page No. 4




JEE Main July 2022 | 26 July Shift-1

M ATRIX Question Paper With Text Solution (Mathematics)

(13 2)5 (3)7 49
Ans.  Official Answer NTA (2)

Sol.  aisaoddnatural number and

a+l 3
Solving with (—) sign,

3 -1 364

=——,Noaexist
a+1 3

S(a=)5)
Question ID : 100106

Sequence & progression

6. Consider two G.Ps. 2, 22,23,

the 60 +n terms is (2)% , then ik(n —k) isequalto:

60 rFkk n Ink dh nk G.P. @e"lt 2, 22, 23,

225 n

(2)% 0.1k > k(n-k) cjkcj g:

k=1

(1) 560 (2) 1540 (3) 1330 (4) 2600
Ans.  Official Answer NTA (3)

Sol. ((2122 L2044 4“))6°+n =28

n(n+l) 1 225
(230><614 2 ] — 2 8

(225)(60+n)
21830+n2+n -9 3

=8n°-217n+1140=0

n:20,ﬂ
8

..... and 4,4% 4°, ..... of 60 and n terms respectively. If the geometric mean of all

..... PRk 4, 42, 4, . gA sfn 1H 60 +n ink XMk ev;
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Zn:nk —k*=
k=1

= 1330
QuestionID : 100107

n*(n+1) _n(n+1)(2n+1)

2 6

Continuity & Differentiability

7. If the function f(x): SeCX —CoSX

loge(1—x+x2)+loge(l+x+x2) (—n nj {0}
, XE€ e

1S continuous at

k , x=0

x =0, thenk is equal to :

log (1-x+x*)+log (1+x+x* _
sloxed)osliond) | (s
-fi Qyu f(x): SeCX —COS X
k : x=0
x=0,1] Irr g] rk kcjkcj g :
(H1 (2)-1 3e 40
Ans.  Official Answer NTA (1)
In(1+x*+x*))cosx
Sol. lim( ( > ))
x>0 1-cos“x

(ln(ler2

lim

+x4)

— x? (1+X2)COSX
X +X

x—0

k=1
QuestionID : 100108

. 2 :1
sin“x | ,
— X
X

Continuity & Differentiability
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8 If f e x=0 d ( )—— X+l » x<0 i R, th 2) +
] =
(x) |x 4| x>0 and g(x (x 4)2 b x20 are continuous on R, then (gof) (2)

(fog) (-2)isequal to :

i | x+a x<0 B x+1 , X< .

:fn f(x)—{|x_4| a0 Fk g(x){(x4)2+b | xzoR” Irr rk (gof) (2) + (fog) (-2)
cjkcj g :

(1)-10 (2) 10 (3)8 (4)-8

Ans.  Official Answer NTA (4)

f(x)= d
Sol. (X) {|X—4|, X>Oan

-+ f(x) and g(x) are continuous on R
~a=4andb=1-16=-15
then (gof)(2) + (fog) (-2)
=g(2)+1f(-1)
=—11+3=-8

Question ID : 100109

x+a, x<0 X+ x<0
g(x)=

Maxima & Minima

X’ =x*+10x-7, x<I ) )
9. Let f(x)= . Then the set of all values of b, for which f(x) has maximum value at
—2x+log, (b’ -4), x>1
x=1,1s:
x’—x*+10x-7, x<1 -
ekuk f(x)= gA rkbd IHh ekuk, feud fy, fix)dk vikdre elu x=1 1j
—2x+log, (b’ -4), x>1
g, dk TePPk; g :
(1) (=6, -2) 2)(2,6) B3 [6-2u @6 @ [~6,-2)u(26]
Ans.  Official Answer NTA (3)
Sol.  f(1)=3
Forx <1, f'(x)=3x*—2x+10>0
= f(x) is increasing
Forx>1, f'(x)<0
= function is decreasing.
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lim f(x) =-2+log, (b’ —4)

x—1*

For maximum value at x= 1
3> -2+log, (b’ —4)
32>b*-4>0
be[-6,-2]U(2.6]
QuestionID : 100110

Definite Integration

2 2n 1—cosx
10. Ifa=lim) —— and f(x)= ,x €(0,1),then:
n—>°°kzz:‘n2+k2 (x) \V1+cosx ©.1)
o a=tim > — 2 rF£(x) = [y e (0,1)0, K :
nowé=tn? 4|2 1+cosx
(1) 2ﬁf(3j=f'(3j @ f| S5 |=v2
2 2 2 2

o au(3)-e(3 )3

Ans.  Official Answer NTA (3)

1z 2 2 T
Sol. a—szzl (ka _I01+X2 dx_2
1+ —

n
f(X)=tan(§j;Xe(O,l)
f(EJ=\E—1

4
{4
4) 2 \8) 241
T T
f'| —|=v2f| =
()
QuestionID : 100111
Differential Equation
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11. Ifj—y+ 2ytanx =sinX,0 < x < g and y(g) = 0, then the maximum value of y(x) is :

X

i 2 oyanx =sinx0<x< T, y@:o g, rt y(x) ok vikdre elu g -

X
1 L 2 3 3 1
(1) @7 3y
Ans.  Official Answer NTA (1)
Sol. ﬂ +2ytan x =sinx
dx

which is a first order linear differential equation.
|2 tan xdx

Integrating factor (ILF.) =¢

— eZln\secx\ — SCCZ X
Solution of differential equation can be written as

y.sec” x = [ sin x.sec” xdx = | sec x. tan xdx

ysec’ x =secx +C

y(Ejzo,Ozsec§+C:> C=-2

3
= secx2—2 =cosx —2cos’ X
sec’ X
2
=l—2(cosx—lj
& 4

_1
YmaX 8

QuestionID : 100112
Straight Line

12. A point P moves so that the sum of squares of its distances from the points (1, 2) and (-2, 1) is 14. Let f(x, y)

=0 be the locus of P, which intersects the x-axis at the points A, B and the y-axis at the points C, D. Then the

area of the quadrilateral ACBD is equal to :

,d fcin Pbl idkj pyk;eku g fd bl dh felnvk (1,2) rf 2, 1) | nfjizk d oxk dk ;kx 14 gA ekuk
P dk felniFe fix, )= 0.0, T x-vik dk fclnvik A, B ij rAk y-v{k ok fclnvk ¢, D ijj diVirk g rk prike

ACBD dk {¢kQy cjkcj g :

3
4) s
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Ans.

Sol.

9 3J17 3J17
()35 (2) Tf (3) Tf
Official Answer NTA (2)

X=1D)*+(y=2 +(x+2) +(y=1)*=14

=X +y +x-3y-2=0
Putx=0

@9

=y’ -3y-2=0

34417
=>y=
2
Puty=0
=x"+x-2=0
x+2)(x-1)=0

- A(=2,0),B(1,0), c(o, .

3+Jﬁ]D(O3—Jﬁ]
o[P[0

Area :%3\/17:@

QuestionID : 100113

Hyperbola

13.

Ans.
Sol.

Let the tangent drawn to the parabola y?> = 24x at the point (o, ) is perpendicular to the line

2

2
2x + 2y = 5. Then the normal to the hyperbola X—z—[};—z =1 at the point (o + 4, B + 4) does NOT pass
o

through the point :

eluk ijoy; y2=24x d fcln (o ) ij Li'§[0] 2x+2y=5d ycor gh rk virijoy; X_z_g_zzl
(01

d fcn (a+4,p+4) 1) vitkyc fdl fcin T gkdj ugh thrk g 2
(1) (25, 10) (2) (20, 12) (3)(30,8) (4) (15, 13)
Official Answer NTA (4)

Tangent at (a., B) has slope 1
B? =24a

Equation of tangent yf =12 (x + oc),% =1

=>a=6,p=12
So(at4,B+4)=(10,16)
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2 2

Normal at (10, 16) to ——2—=1 i
ormal a (0) 36 144 1S

2x + 5y =100
QuestionID : 100114
3D Geometry
14. The length of the perpendicular from the point (1,—2, 5) on the line passing through (1, 2, 4) and parallel to the
linex+y-z=0=x-2y+3z—-5is:
fcUn (1,2,4) 1 gkdj thu okyh rHk j[k x+y—-z=0=x-2y+3z-5d lekrj j[k df] fcin
,—2,5 1 ycdhyckb g :

73
(1) \/7 2) \f €) \/; (4)1

Ans.  Official Answer NTA (1)

Q(1,-2,5)

Sol.

Thelinex + y—z=0=x-2y+ 3z -5 is parallel to the vector

Equation of line though P(1, 2, 3) and parallel to p,
x-1 y-2 z-4

1 —4 -3
Let N=(A+1,—-4A+2,-31+4)

QN = (%, ~4%+4,-3%-1)
QN is perpendicular to p,
= (A,—4+4,-31.—1).(1,4,-3) =0
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:k:l
2

— 1 =5 e 21
N=|—-,2—2 _ =
Hence Q (2, ,2jand ‘QN‘ >

QuestionID : 100115

Vectors

15.

Ans.

Sol.

Let a =a§+3—12 and 5221+3—a1§, o > 0. If the projection of axb on the vector —f+23'—2f< is 30,
then o is equal to :

eluk a=oai+j—krfk b=2i+j—ak,a>0 ;M axb dk In"k —i+2j-2k ij i{ki 30q] rk acjkcj
g:

n 2 28 3 3 4)7

(M 2) 3) 5 (4)

Official Answer NTA (4)

axb=(-0)i+(a’-2)j+(a-2)k

Projection of 3 x b on —f+23—2f<

_(axb)-(<i+2j-2k) _

30
3
=20’ -a—-91=0
:>0L=7,—E
2

QuestionID: 100116

Statistics

16.

4
The mean and variance of a binomial distribution are o and % respectively. fP(X=1)= 243 then P(X=4

or 5)isequal to:

,d fHincvu d el/; rFk 1lj.k @eli ocl’Fkk% gA ;fn PX=1)= % g, rk P(X=4;k5)cjkcj g

5 64 16 145
(D) 9 (2) 31 (3) 7 4) a3
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Ans.  Official Answer NTA (3)

So. np=a ... (1)
npg=o/3 ... 2)
From (1) & (2)
q=13&p=2/3

n(:1 qn—lpl -

_l6
27

QuestionID : 100117
Probability

) 2 2—
17. Let E,, E,, E, be three mutually exclusive events such that P(E)) = +_3p’ P(E,) = P and
6 8

P(E,) = —Tp . If the maximum and minimum values of p are p, and p,, then (p, +p,) isequal to :

eluk E. E, E, riu ijLij vioth AVuk, g rfik rfk p(E) = 2+63P, P(E,) = 2%0 rFi
P(E,) = 1_TpgA ;fn pd vikdre rHk fuEure eku p, rikp, g, rk (p, +p,) Cjkcj g :

1 2 2 2 3 > 41
(13 @7 ©OF )
Ans.  Official Answer NTA (2)

Sol. 0£2+3P£1:Pe[—z,i}

6 373
032_831)31:»%[—6,2]
OSI_TPSI:PE[—l,l]

0<P(E,)+P(E)+P(E) <1
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Taking intersection of all

Pe z,l]
3

R+E:§

QuestionID : 100118

Trigonometric Equation

0eS

18.  LetS={0e[0,2n]: 8" °+8°°=161}. Then n(S)+ Z(sec (%-ﬁ- 29) cosec (%+ ZGD is equal

to:

ekuk S = {6 e [0, 2n] : 825" ° + 8% ° =16} gA Ik n(S)+Z(sec(§+26jcosec(%+29j} cjkc) g:

0eS
(1o 2)-2 3)-4 4)12
Ans.  Official Answer NTA (3)
Sol.  gin'0 g0 _ 16
64

y+—=16
y

=>y=38

—sin’0=1/2

n(S)+>. !
tos cos(m/ 4 +20)sin(n/ 4+ 20)

=4+ (2)x4=-4
QuestionID : 100119
ITF

J5 1

19.  tan 2tan’1l+sec’l—+2tan’ — |isequalto:
5 2 8

tan(Ztam_l§+sec"1§+2tam"1 %J cjkcj g :
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Ans.

Sol.

(H1 (2)2 (3) i (4) %

Official Answer NTA (2)

tan| 2 (tan1 l +tan”! l) +tan”! (lj
5 8 2
=tan| 2tan”" (lj +tan”! (lj
3 2

=2

QuestionID : 100120

Mathematical Reasoning

20. The statement (~(p <> ~q)) Aqis:
(1) atautology (2) a contradiction
(3)equivalentot(p=q)Aq (4) equivalentto (p=q) AD
diu (~(p = ~q) A qQ :
(1) ,d 1u#dr g ) ,d fojk/MiDr g
BG)p=qrqdry;g @H@pP=qrpdry;g
Ans.  Official Answer NTA (4)
Sol. ~(pe~q)aq
=(p=q)rq
pla|peaq|(pearq|(p—>a)|(p—>a)rq|(p—>aq)ap
T|T T T T T T
T|F F F F F F
F|T F F T T F
F|F T F T F F
SECTION - B
QuestionID : 100121
Quadratic Equation
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21. If for some p, q, r € R, not all have same sign, one of the roots of the equation
2+r2
(p* + @H)x®—-2q(p + r)x + g* + 2= 0 is also a root of the equation x> + 2x — 8 =0, then d > is equal to

fn p,oqoreR i fkukked ;k BHkh _ .KRed ugh g] d fy, lehdj.k

0+~ 2q(p+Dx+q+e-0dk ,d ey leidj.tx+2x-8-0dk i ,d ey g.rk S cjicj
p

g A
Ans.  Official Answer NTA (272)

Sol. (px—q)2 +(qx—r)2 =0

=X = =-4

)

T
q
Q41
2

P

=272

QuestionID : 100122
P& C

22. The number of 5-digit natural numbers, such that the product of their digits is 36, is .
s-vdk dh ikNifrd I[;kvi] feud vdk ok x.uQy g 36g] di 1[:k g A
Ans.  Official Answer NTA (180)

5! 5t 51 5!
4 2

+ +—+—=180
2121 32! 21 3!

Sol.

QuestionID : 100123

Sequence & progression

23. The series of positive multiples of 3 is divided into sets ““ {3}, {6, 9, 12}, {15, 18,21,24,27},..... Then the
sum of the elements in the 11" set is equal to
3d fukRed x.kek dh J.kh dk BePPk;k {33, 6,9, 12}, {15, 18, 21, 24, 27},.....e folkitr fd;k x;k
gA rk 110 BePp; e vo;ok dk ;kx cjkcj g A

Ans.  Official Answer NTA (6993)
Sol. S, =3[101+102 + ...... +121]
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=%(222)x21=6993

Question ID : 100124

Monotonocity

24.

Ans.

Sol.

The number of distinct real roots of the equation x*(x* — x> —x + 1) + x(3x* - 4x> —2x +4) -1 =01s

XS -x>—x+1)+x(3x*—4x2-2x +4) - 1 =0d fk okLrfod eyk dh I[;k g

Official Answer NTA (3)

XX -x?—x+1)+x (3x*—4x*—2x+4)—1=0
>E-1)PEE+1H)E+3x-1)=0
Letf(x)=x"+3x—1

f'x)>0VxeR

Hence 3 real distinct roots.

QuestionID : 100125

Binomial Theorem

25.

Ans.

Sol.

If the coefficients of x and x? in the expansion of (1 +x)? (1 —x)9, p, q < 15, are —3 and -5 respectively, then

the coefficient of x* is equal to

1+xP(1-x)9p,q<15,d bk e xrikx>d x.kd @e™ -3 rfk—s g] rk x* dk x.kd cjkcj ¢

A

Official Answer NTA (23)
Since coefficient of x is—3
=?C, -C, =3
=>p-q=-3 ...(1)
Comparing coefficients of x*
—*C,9C, +?C, +9C,=-5
p(p-1) q(a-1)

—pq+ +

Pl 2 2
Solving (1) and (2)
p=8q=11

=-5 2)

Coefficient of X3 is

—4C, +?°C, +*C,9C, — *C,C,

— _ 11(:3 + 8C3 + 8C1 ll(:2 _ 8C2 11(:l
=23

QuestionID : 100126
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Definite Integration

26.

Ans.

Sol.

If n(2n+ l)jol(l—x“ )zn dx =1 177!01(1—)(“ )de ,thenn € Nis equal to

sfnn(2n+n)[ (1-x")" dx =1177[ (1-x")"dxg. rkneNcjicj g A
Official Answer NTA (24)

Let I, =]} (1-x")"dx, 1, =} (1-x") " dx

L=l (1-x")"" 1dx

=(1-x")"" x [y =1 (20 +1)(1-x" )" (~nx" ) xdx

I, =-n(2n+1){I,+1,}

(2n® +n+1)1, =n(2n+1)1,

I, 2n’+n+l1 1177

i B =
I, n(2n+1) n(2n+1)

=2n°+n-1176=0=>n=24

QuestionID : 100127

Differential Equation

27.

Ans.
Sol.

Let acurve y =y(x) pass through the point (3, 3) and the area of the region under this curve, above the x-axis

and between the abscissae 3 and x(>3) be (%j . If this curve also passes through the point (Ot, 6310 ) inthe
first quadrant, then a is equal to

etuk ,d 0@ y=y(x)fcln (3,3) I gkd] tkrk g rRk bl 0@ d uhp] x-vik d Aij rfk itk 3 vkj x>
3)d chp d {k=k dk {i<kQy (%) gA ;fn og 0@ i1Fe prrk' e fcln (a,&/ﬁ) I Hb gkdj tkrk g]

rk a cjkcj g A
Official Answer NTA (6)

x* =3yx.y'-3y’
= 3xyﬂ =3y’ +x*
dx

uty ’ydx 2 dx
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3y =x*—-6x°
x*—6x2=1080

SLoX=6

QuestionID : 100128

Straight Line

28.

Ans.

Sol.

The equations of the sides AB, BC and CA of a triangle ABC are 2x + y=0,x + py=15aand x —y =3

. : : 1 .
respectively. Ifits orthocentre is (2, a), — 5 <a<2,thenpisequal to

,d f=3Ht ABC dh Hkthvk AB, BC rFk cAd Behdj.k @e’f 2x +y=0,x +py=15arfFk x—y=3 gA

bldk yc din (2, ), —% <a<2g, rkpcjicj g A
Official Answer NTA (3)

152 -30a
1-2p°1-2p

Coordinates of A(l, —2) , B( j and orthocentre H(2, a)
Slope of AH=p

a+2=p L. (1)

Slope of BH=-1

3la—2ab=15%+4p-2 .. 2)

From (1) and (2)

a=1&p=3

QuestionID : 100129

Monotonocity

29.

Let the function f(x) = 2x* —log x, x > 0, be decreasing in (0, a) and increasing in (a, 4). A tangent to the

parabola y> =4ax at a point P on it passes through the point (8a, 8a — 1) but does not pass through the point

Xy
(—l, OJ . If the equation of the normal at P is o + E =1 thena+ B is equal to
a
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Qyu f(x)=2x>—log x, x>0, Vrjky (0,a)e akleku g rfk (a, 4) e olketu gA y>=4axd ,d fcln P

ij Li"k j[1] foln (8a, 8a—1) 1 gidj trh g] ijUr feln (__ oj I gidj ugh thrh gA <fn foln P

vitkyc dk Teidj.k £+%:1g, rk o+ B cjkcj gA
o

Ans.  Official Answer NTA (45)

———
Sol. 0 12 4
f'(x)=4x—l
X
1
a=—
2
Let P(x,, y,) be any point on y* = 4ax
1
L3790 6y +8=0
M 4_X1
y,=2,4
= P(8, 4) as P(2, 2) rejected
Equation of normal at P.
y—4=-4(x-38)
X, ¥
9 36
a=9, B 36
tp=

Question ID : 100130
3D Geometry

30. Let Q and R be two points on the line X; ! =Y ; 2 = Z; 1 ata distance /26 from the point P(4, 2, 7). Then

the square of the area of the triangle PQR is

ekuk j [k Xzﬂzyzzzz; ij fcin P4,2,7) 1 26 njh ij nk fcln Q rflk R gA rk ekt PQR

d {Qy dk ox cjkcj g A

Ans.  Official Answer NTA (153)

Sol. Let(2A—1,3A—2,2A+ 1) be any point on the line
QAL =5 +@Br-4)+ (2L —-6)>=26
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Ar=13
Q(I,1,3);R(57,7);P(4,2,7)

l— —
Area oftriangle PQR = ) ‘PQ X PR‘

=+/153

MATRIX JEE ACADEMY
Office : Piprali Road, Sikar (Raj.) | Ph. 01572-241911

Website : www.matrixedu.in; Email : smd @matrixacademy.co.in

Page No. 21




