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SECTION - A

1. Two poles, AB of length a metres and CD of length a+b (b # a) metres are erected at the same horizontal level

with bases at Band D. If BD =x and tan|] ACB = l , then:
2

QI U, a Hiex ofdl AB @21 a+b (b« a) Hiex &1 CD U@ &8st eRTdel R @S ® | 3976 MR B den D 8 | af

BD = x @/l tan|ACB = L & -
2

(1) x?+2(a+2b)x+a(atb) =0
(2) x*—2ax+b(at+b)=0
(3) x2+ 2(a+2b)x—b(atb) =0
(4) x*>—2ax+a(a+b)=0
Question ID : 86435120699
Option 11D : 86435168700

Option 21D : 86435168699
Option 3 1D : 86435168697

Option4 1D : 86435168698
Ans.  Official Answer NTA (2)

Sol.

tan(90 — (o + f) = b Also
X
cot(05+ﬂ)=E tan f = X
X a+b
cotacotf-1_b
cot f+cota X
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2x(a+b)

X
2+a+b

-1

X
2(a+b)-x _ b

(a+b)+2x x

2x (a+b)—x*=(a+b)b+2bx
x?—2ax +b(a+b)=0

2. Thevalueofth 1 I Vxdx
. e value of the integra (1+x)(1+3x)(3+x)
J- \/;dx 5.
TP 01 +30)3+x) T e
n(, V3
Mgl "2
T 3
@3l 2
T NG
Gl 6
T J3
@3l 6
Question Type : MCQ
Question ID : 86435120689
Option 1 ID : 86435168657
Option 2 ID : 86435168660
Option 3 ID : 86435168659
Option 4 ID : 86435168658 Ans.
Official Answer NTA (1)
1
— 42
Sol. J;(1+x)(1+3x)(3+x) x=t
I—j 2t%dt
L 1+ )(1+3t)(3+ 1) dx = 2tdt
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I

j Bt2+1)— (£ + 1)dt
(t> + D32 +1)(t> +3)

0

I

'([(1+t )(t? +3) ~([(3t +1)(t* +3)

I(t +3)—(° +1) t+lj(1+32t2)_3£3+t2)dt
(1+t5)(t* +3) 8y (Bt +1)(t"+3)

1 1

1 odt dt 1p dt 3¢ dt
J. 2 J.z +_I 2 T 2
291+t t"+3 8,d" +3 83t +1

0 0 0
1j dt j dt 3
2914 8112 +3 01+3t2

1. |1 3 S t )1 3 B 1
Izatan }O—mtan (g}}o—mtan (\/gt):|0

359583

o7 B
8 16

I E
sl 2)
3. Let [A] be the greatest integer less than or equal to A The set of all values of A for which the system of linear

equations x +y+z=4,3x +2y+5z=3,9x + 4y + (28 +[A])z=[A] has a solution is:

{1 [A] 78| QT < A & | A & A1 A1, Rias forg YRass adfiaxo e x +y +z=4, 3x + 2y + 52 =3,
9x +4y + (28 + [A])z=[A] P BA &, BT TG B :

(1) (=0,-9) U (-9, x)

2)[-9,-8]

(3) (0,-9) U [-8,x0)

R

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

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

Page No. 4




M ATRIX Question Paper With Text Solution (Maths)
JEE Main August 2021 | 27 August Shift-2

Question Type : MCQ

Question ID : 86435120682
Option 1 ID : 86435168632
Option 2 ID : 86435168629
Option 3 ID : 86435168630
Option 4 1D : 86435168631

Ans.  Official Answer NTA (4)

11 1
So. D=3 2 5 |=[1]+9
9 4 28+[A]

If[A]+9 # Othen system will have unique solution.

andif [1]+9 =0 thenD, =D, =D, =0 so system will have infinite solution.

4. The equation of the plane passing through the line of intersection of the planes ;(I + 3 + 12) =land
;(21 +3j— 12) +4 =0 and parallel to the x-axis is:

Ero] f.(i+]‘+f<):lasﬂ F.(2i+33—f<)+4:0 B TS 1 A B S dTel el x-31eT B FHIR

A DT AHIHIT 2 :
(1) r(j-3

)+6 0
(2) I‘(J 3k)-6
)

0
(3) ¥(i-3k)+6=0

@) r(i+3k)+6=0

Question Type : MCQ

Question ID : 86435120696
Option 1 ID : 86435168688
Option 2 ID : 86435168687
Option 3 ID : 86435168685
Option 4 1D : 86435168686

Ans.  Official Answer NTA (1)

Sol.  Given plane in cartesian form
x+ty+z=1 (1)
2x+3y—z+4=0 (2)
Required plane
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x+y+tz-1)+) 2x+3y—-z +4)=0
A+2p)x+(1+3)y+(1-p)z+4A-1=0
Here, normal is perpendicular to x-axis.

Hence (1+24)+(1+34)(0)+(1—-A4)(0)=0

d=-1
2

Now required plane
y—-3z+6=0

which is form option (1).
5. The angle between teh straight lines, whose directioncosines are given by the equations 2/+2m-n =0 and
mn+n/+m=0, is:

IR @R, 51 e —p g FHdHRol 2/ +2m —n = 0 9T mn + n/ +/m = 0 §RIRU IV E, & 6 & PIv &

T
(D 3

(2) cos” (§j
9

T
35

(4) m—cos” (ij
9

Question Type : MCQ

Question ID : 86435120695
Option 11D : 86435168681
Option 2 ID : 86435168682
Option 31D : 86435168683
Option 4 ID : 86435168684

Ans.  Official Answer NTA (3)

Sol. n=2(/+m) (1)
nm+/)+m=0__  (2)
2(+m)y’+ Im=0
2P +5/m+2m?=0

(m+21)(2m +1)=0
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=2 ——
Case - |

m
<-2m,m,—2m,> <—?,m,m>
<-2,1,-2> <-1,2,2>

Hence, angle between these lines
2+2-4

NENG
cos@=0

cosf=

o==
2

1 2 1
IfO<x<Iland YZEXZ +§X3 +ZX4 + ..., then the value of ¢! at X =3 is

1 2 1
gfe 0 <x < 1ae y=EX2+§X3+%X4+ .y B X=y WReY B :

L

(1) 5¢
1

(2) 5e

(3)2e
(4) 2¢?

Question Type : MCQ

Question ID : 86435120684
Option 1 ID : 86435168640
Option 2 ID : 86435168639
Option 3 ID : 86435168637

Option 4 ID : 86435168638 Ans.
Official Answer NTA (1)
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Sol.

Question Type : MCQ
QuestionID :
Option 11D :
Option2 1D :
Option 31D :
Option4 1D :

y:L+ln(1—x)
I-x

Now at x =

y=1-mn2
Now e!*y
— el + 1-In2

— e27ln2

1
2

Ifthe solution curve of the differential equation (2x — 10y?)dy + ydx = 0, passes through the points (0, 1) and

(2, B), then B 1s a root of the equation:
IfS e FHIHRTT (2x — 10y*)dy + ydx = 0 &1 &1 dp, fa5a11 (0, 1) @2 (2, B) A eax st &, Al B =8 4
forg AHIBRYT BT U H &7

1)y’ 2y-2=0

(2)2y’2y-1=0

By —y-1=0

4)2y°’—y*2=0

86435120692
86435168672
86435168669
86435168671
86435168670
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Ans.

Sol.

Official Answer NTA (4)
dx _

=-2x+10y°
ydy y

dx (2} .,
d—y+XL;J —10y

Now
x(IF) = [ Q(IF)dy

xy’ = [10y(y*)dy
Xy’ =2y’ +c¢

from (0, 1)

c=-2

Xy’ =2y’ -2

Xy —xy?—=2=0
from (2, B)
2B°-2B’-2=0
B°-B*-1=0

Y-y -1=0

A differential equation representing the family of parabolas with axis parallel to y-axis and whose length of latus

rectum is the distance of the point (2, -3) from the line 3x +4y =35, is given by:
U WAl & g, foTa 31eT y-31e1 & AR & a2l e A1t Sitar &1 oy fowg (2, —3) @1 ¥l
3x + 4y =59 g B, DI S0 B 11 Uob Sahed FHIDR © -

d’x

&y 10

(1) 11
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Question Type : MCQ

Question ID : 86435120691
Option 1 ID : 86435168665
Option 2 ID : 86435168667
Option 31D : 86435168668

Option 4 ID : 86435168666

Ans.

Sol.

Official Answer NTA (2)

4a = ‘w‘
(A, B)

da=—

(x—A)’ %(y—B)

2(x—A):Eﬂ
5 dx

_iidy

5 dx>

dzy

dx?

2

11 =10

[x+1] [x+2] [x+3]
A =|[x] [x+3] [x+3]
[x] [x+2] [x+4]

Let , where [t] denotes the gretest integer less than or equal to t, If det (A) =

192, then the set of values of x is the interval

[x+1] [x+2] [x+3]

X] [x+3] [x+3] , STel [t] - A< UIie < t & qeral 2 | S det (A) = 192 B, A1 x & A141

A=|
[x] [x+2] [x+4]

HHT

™

&1 Az 71 § { BT TRTA 27
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(1)[60, 61]
(2)[62, 63]
(3)[68, 69]

(4)[65, 66]
Question Type : MCQ
Question ID : 86435120683
Option 1 ID : 86435168636
Option 2 ID : 86435168635
Option 3 ID : 86435168633
Option 4 1D : 86435168634

Ans.  Official Answer NTA (2)

[x]+1 [x]+2 [x]+3
Sol.  |Al=| [x] [x]+3 [x]+3|=19
[x] [x]+2 [x]+4

R, >R, -R,
R, > R,;-R,
[x]+1 [x]+2 [x]+3
-1 1 0 [=19°
-1 0 1
[x]=62
x €[62,63)

10. The set of all values of k>—1, for which the equation

(3% + 4x+3) — (k+1) (3% + 4x +3) (3% + 4x+2)+ k(3x> + 4x +2)* = 0 has real roots, is:

k> —1 & 1 /1, fST1a forg |

(3x%+ 4x+3)* — (k+1) (3x% + 4x +3) (3x2 + 4x+2)+ k(3x2 +4x +2)’=0
@ IR el €, BT Y= B -

(1) [2,3]

5
() (ng
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Question ID : 86435120681
Option 1 ID : 86435168626
Option 2 ID : 86435168625
Option 31D : 86435168628

Option 41D : 86435168627

Ans.

Sol.

11.

Official Answer NTA (2)

Given equation can be expressed

(3x2+4x+3) (3x>+4x+3)

X TR (kD) T k=0
L3x2+4x+2J ( )L3x2+4x+2J

£ (k+t+k=0

?-kt—t+k=0

tt-k)-1(t-k)=0

t—-1)(t-k)=0

t=1 t=k
3x° +4x+3
— =k
3Xx"+4x+2

3x2+4x +3=3x2k +4xk + 2k
3x* (k=1 +4x(k—-1)+2k-3=0
x €R

D>0
16(k-1) —k(k—1) 2k —3) > 0

k e(l,é}
2

If two tangents drawn from a point P to the parabola y* = 16(x—3) are at right angles, then the locus of point P

is:
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IS U g P o Raad y? = 16(x-3) WR il T8 &l W20 @RI GHBI g1 8,31 fawg P &1 fdguer & -
(1)x+4=0
2)x+2=0
(3)x+3=0
@)x+1=0

Question ID : 86435120694
Option 11D : 86435168680
Option 2 ID : 86435168678
Option 3 ID : 86435168679
Option 4 ID : 86435168677

Ans.

Sol.

12.

Official Answer NTA (4)
Equation of tangent

4 P(h, k)

y=m(x-3)+— »)
m
4 /
k=mth-3)+— K
m

km=m’(h-3)+4

ml
m%h—n—km+4:o~<::
mZ

1

4

—

h—
x—-3=4
x+1=0
Each of the persons A and B independently tosses three fair coin. The probability that both of them get the

same number of heads is:

T IfdTal A 921 B # 1 Ub 9 <1 Rigd IBTerdl © | 291 & oIy ford o1 avedt aR1eR 31 ) UTiiaha &

5
(D 16

1
(2 s
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5
3) g

41
Question ID : 86435120697
Option 11D : 86435168691
Option 2 ID : 86435168690
Option 3 ID : 86435168689
Option 4 ID : 86435168692

Ans.  Official Answer NTA (1)
So. C-1 O Head(TTT)
I I

L G)-2

2 2) 64

C-1 I Head(HTT)
I |

5 )%

C-I 2 HeadTT)

5 (-2

C-1IV 3 Head (HHH)

5 G)-a

1 9 1
Total probability = 7 + “a + “ + °
_20
64
_
16

13. Let Z be the set of all integers,
A={(xX,y)€ZxZ:(x-2) +y <4}
B={(x,y)eZxZ:x’*+y’ <4}
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C={(x,y)€ZxZ:(x-2) " +(y-2)" <4

If the total number of relations from A ~Bto A N C is 2%, then the value of p is:
AT G411 Yol &1 994 Z &,

A={(X,y)€ZxZ:(x-2) +2) +y* <4}
B={(X,y)eZxZ:x*+y’ <4}

C={(x,y)€ZxZ:(x=2) +(y-2) <47 |

I ANBA ANC F I &) ol 1 278, A p HIAM B

(1) 16

2)9

(3) 49

(4) 25
Question ID : 86435120680
Option 1 ID : 86435168622
Option 2 ID : 86435168621
Option 3 ID : 86435168624
Option 4 1D : 86435168623

Ans.  Official Answer NTA (4)
Sol.

>
@& -

Integersin A N B = {(0,0),(1,0),(1,1),(1,—1),(4,0)} = 5 points.
ANC
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Integersin A N C = {(2,0),(2,1),(2,2),(1£ \/5)} = 5 points
Relation from A AB to ANC = pm
=52
P=25
14. LetA(a, 0), B(b,2b+ 1) and c(0, b) b= 0, |b| #1, be points such that the area of triangle ABC is 1 sq. unit,
then the sum of all possible values of a is:
AT {5311 A(a, 0), B(b, 2b + 1) T2 ¢(0, b) b= 0, [b| 1, A a1 st ABC ®1&9%cd | T gdhls e, A a D
[ TG AT BT AT S
-2b’
b+1

2b
“) b+1
Question ID : 86435120693
Option 1 ID : 86435168676
Option 2 ID : 86435168674
Option 3 ID : 86435168675
Option4 1D : 86435168673

Ans.  Official Answer NTA (1)
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1la 0 1
Sol. %l 2b+1 1|=+1
0 b 1

a 0 1

b 2b+1 1|=42

0 b 1
a(2b+1-b)+1(b*) = +2
a(b+1)+b* =42

Case -1 Case - 11
a_2—b2 a_—2—b2
T b+l T b+l
S —2b*

m:
Y b+1

x/1+sinx+x/1—sinx] (n j d 51
(S

y )
_,TC = X =—
\/1+sinx—\/1—sinx 2 , then at 1

y(x)=cot™
15. If ( Ix 5

\/1+sinx+\/1—sinx T d 5T
afy y(x)=cot™ = o Y =— FHHAFE:
yeo (\/lJrsinx—x/l—sinx ’XG(Z’RJ g deX 6 8

1
(D )

1
(2) 3

(3)-1

4)0
Question ID : 86435120686
Option 1 ID : 86435168645
Option 2 ID : 86435168646

Option 3 1D : 86435168648
Option4 1D : 86435168647

Ans.  Official Answer NTA (2)
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(. x x| |. X x|\
Sin —+ cos —|+ [sin ——cos —
, { 2 T2 T
Sol. y=cot
. X x| |. X X
sin —+ cos—|—[sin ——cos —
2 2 2 2
( 2sin 3\
y=cot™ )2(
2cos—
2
=cot™ (tan ij
Y 2
y=cot” [cot’1 (Z— XD
2
Ty
)
dy_
dx
16.  LetM and m respectively be the maximum and minimum values of the function f(x) = tan™!(sinx+cosx) in

T
{0, 5} . Then the value of tan(M-m) is equal to:

| . R _
AT {05} H % f(x) = tan ' (sinx+cosx) & AfTHTH T ~FATH A HH: M T2 m 8 al tan(M—m) BT A

CRERES

(1) 34242

2)2-3

(3)3-242

4 2+43
Question ID : 86435120687
Option 11D : 86435168652

Option 2 ID : 86435168650
Option 3 ID : 86435168651

Option4 1D : 86435168649
Ans.  Official Answer NTA (3)
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Sol.

17.

y =tan"'| /2 sin (x +%D

y = tan” _\/5 {%lﬂ
y=tan" :lx/ﬂ
y= B,tan‘1 ﬁ}

T
Nowm=z M:m{%/i:l :>tanl=\/§

=tan(M —m)

r
=tan| @ ——
( 4j

3 tan A —1
 tanA+1

_V2-1 21
V241 V241

=(v2-1)

=2+1-22
=3-242

A box open from top is made from a rectangular sheet of dimension axb by cutting squares each of side x from

each of the four corners and folding up the flaps. If the volume of the box is maximum, then x is equal to:

axb (SIS X AIGTS) B T IMRAATHR TGER B UAD BT A X oIl & a1 DHICH AAT HeAd] Dl AISH I

fed U A IR 1 © | IS 6E T I Sfdehad 7, A1 X aRIER B

D a+b—+a’+b’+ab
6

(

2 a+b—+a’+b’—ab
6

a+b—+a’+b’—ab

12

3)
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@ a+b—+a’+b’—ab
6

Question ID : 86435120688
Option 11D : 86435168655
Option 2 ID : 86435168653
Option 3 ID : 86435168654
Option 4 ID : 86435168656

Ans.  Official Answer NTA (2)

Sol. ‘X

v =(a—-2x)(b—-2x)x

“—0c—>

v =(4x*-2x(a+b)+ab)x

v=4x’-2x’(a+b)+abx

dx

o
W 2% _ax(a+b)+ab=0 < \

. 4(a+b)£4/16(a +b)’ —48ab

2x12

o (a+b)++a’+b*—ab

6

Let o
6

¢ (a+b)++a’ +b*—ab

B

+ -

_(a+b)—+a’+b’—ab
6

b
(- a)x - )
dx

here maximum value of atx = 3

x=p

_(a+b)—+a’+b’—ab
6
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18. The area of the region bounded by the parabola (y—2)> = (x—1), the tangent to it at the point whose ordinate is

3 and the x-axis is:

R (y-2)* = (x—1), 39 I4 favg RTAD! BIfS 3 5 IR Wl @1 qAT X-3181 §RT ARG &3 B &Th o :
(6
(2)4
3)9
(4)10
Question ID : 86435120690
Option 11D : 86435168661

Option 2 1D : 86435168664
Option 3 1D : 86435168662

Option4 1D : 86435168663
Ans.  Official Answer NTA (3)

Sol.  (y—2P=(x—1)

(2.3)

"

————\

“A(-4,0) \\/

slope of tangent

dy
2(y-2)—2 =1
(y )dX

dy _
dx

1

2
1

tangent y —3 ZE(X—Z)

2y—-6=x-2
x=2y-4

3
Required area = I[(Y —2)"+1-(2y- 4)] dy
0
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19.

=l—9+15+§
3 3

=6+3
=9 square unit

The boolean expression (p A q) = ((rA q)Ap) is equivalent to:

TARI &SE (p A q) = (tA QAp) T H A TP S T B
M @rn=(@Arq
Q) prgp=(@vq
B)pArn=pPArq
@DPrq=nrq)

Question ID : 86435120698
Option 11D : 86435168693
Option 2 ID : 86435168695
Option 3 ID : 86435168696
Option 4 ID : 86435168694

Ans.

Sol.

20.

Official Answer NTA (4)

(pAq) = (rAq) A D)
~(PAq@Vv({(rAq)AD)
~(PAQV({(rAp)A(PAQ))
=[~PAr)VvPADIA(=(pAQV(rAD))
= ta[~(pArq Vv (rAp)]

= ~(pArq)Vv(rAp)

= (pAq) = (rAp)

X—>0

If lim(\/ X' —x+1- ax) = b, then the ordered pair (a, b) is:

af lim(\/xz—x+1—ax)=b &, I 7 (a, b) B

X—>0

1
o[+3)
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1
o(--4)
1
o[13)

1
(4) (1’_5j

Question ID : 86435120685
Option 1 ID : 86435168644
Option 2 ID : 86435168641
Option 31D : 86435168643
Option 4 1D : 86435168642

Ans.

Sol.

Official Answer NTA (4)

limvVx*—x+1—-ax=Db

X—0

x?—x+1-a’*x?

T

im =b
X \/x2—x+1+ax

21 _ 4,2 _
limx(l a’)+1 X _

X \/X2—X+1+aX

b

If limit exits a>=1
Then 3 = +1
1-x

lim =b
X_""’\/xz—x+l+ax

1o

lim—Z——=b
X—>00 1 1
,fl——+—2+a
X X

-1

—=b (here a = —1)

l+a
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So possible values of b

SECTION -B

1. An online exam is attempted by 50 candidates out of which 20 are boys. The average marks obtained by boys
is 12 with a variance 2. The variance of marks obtained by 30 girls is also 2. The average marks of all 50

candidates is 15. If  is the average marks of girls and ¢? is the variance of marks of 50 candidates, then p+o?
is equal to

50 TRefil gRT U iiars udern &1 78 | 59 gl § 20 ofsd gRT UTe by T 37! &I /ey 12 a2
UIROT 2 B | 30 TSl §RT UTW 37T T TERoT Y 2 B | 941 50 g1eTffi & 3! &1 A1ed 15 8 | afe Tsfeal &
3TT BT 7L 1§ T 50 TRIeTAT & *ThT BT JHRVI 62 8, Il pto? SRIeR B |

Question ID : 86435120709

Ans.  Official Answer NTA (25)

Sol.  o.=2 n, = No of boys =20
xp =12 n,=No. of girls =30
O'; =2
Xg =
x=15
- X_bl’ll-i-;gl’lz
X=—
Now n, +n,
15_12><20+Zg><30
30+20

750 — 240 =30 x,

x; = 17
u =17
variance of combined group
n|oxz+nq0'2 nmn = =
o = n, +n, +(n1+n > CMAERIX JEE ACADEMY
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2_20><2+30><2+ 20 %30
20+30 (20+30)

(12-17)

o’ =38
= u+o’ =17+8
=25

2. 3x7%2+2x10%-44 when divided by 18 leaves the remainder
372+ 2x10244 BT IS A AR AR ATEA 7|

Question ID : 86435120702

Ans.  Official Answer NTA (15)

Sol.  =(6+1)2+2(9+1)2-44

=181 +3+ 181, +2-44
=18(I,+L)+5-44

= 18L,—-39

=18L - 18 x3 -39+ 54
=18(I,—3) + 15

hence remainderis 15

3. Let S be the sum of all solutions (in radians) of the equation sin*0 + cos*0 — sinf cos® =0 in [0, 47t]. Then —

is equal to

AT [0, 47 ¥ THBROT sin0 + cos*0 — sind cosd = 0 & T gali (RFSTAH) BFIATS B |1 %W%—
Question ID : 86435120708
Ans.  Official Answer NTA (56)

Sol. sin* @+ cos* @—sinGcos @ =0

1—2sin? @cos® @—sin Bcos @ =0

l—lsin22¢9—lsin2¢9:0 sin20=y

2 2
2-y*-y=0
y -y-2=0 Ify=-2
(y+2)(y-1)=0 sin20= -2 not possible
Ify=1
sin2d=1
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(98]

o 9z B3x
27272
57 97 Bx
4°4° 4

20=Z,
2

o==,
4

T+57+97+137x 3
1 =

Sum=

8 _s6
V2

T
4. Let z, and z, be two complex members such that arg (z, —z,) = N and z , z, satisfy the equation |z-3| = Re(2).

Then teh imaginary part of z +z,isequalto
I z, AT z, &1 AP AT 599 TR € [ arg (z, —22)22 & AT 2, z, AHIDRYT |z-3| = Re(2) B AT bRl
&l ztz, Bl BIAMD AL |

Question ID : 86435120700

Ans.  Official Answer NTA (6)

Sol.  z =x, +iy,
z,=x, + iyz
Z,-2,= (XI_X2) ti (yl_yz)

V2
arg(z,—z,)= =

4
tan~ L yz] z
X, —X 4
yl - YQ = X1 - Xz—(l)
Now |z, —z,|=Re(z))
(x,=3+yi=x____ (2
(Xz =3+ Y12 = Xg I )

2)-03)
(Xl _3)2 _(Xz _3)2 +Y12 _yg = (X12 _Xg)
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—6x, +6x, +(y, +y,)(y,—y,)=0
—6(X; =X,) +(y; +¥,)(¥, = ¥,) =0
but x,-x,=y,-y, by (1)them
—6(y, =¥,) + (V1 + ¥y, —y,) =0
y,#y, then y,+y,=6

5. The probability distribution of random variable X is given by:

X 1] 2 3 4 |5
P(x) | K [2K | 2K | 3K | K

Letp=p(l <X <4|X <3).If 5p =2k, then A is equal to

U UG TR X Bl Uil de+

x [1]2]3]4]5
P(x) | K [ 2K | 2K [3K | K

A p=p(1 <X <4X<3)z|ARSp=Ak T AL KRRz
Question ID : 86435120707

Ans.  Official Answer NTA (30)

Sol.  Here P=——
ol. ere £ =1 ¢
b2
3
alsoP(x) =1

K+2K+2K+3K+K=1

A=30
6. LetS={1,2,3,4,5,6,9}. Then the number of elements in the set T ={A < S: A # ® and sum of all the

elements of A is is not a multiple of 3 } is
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AATS ={1,2,3,4,5,6,9} 2 1A= T={A = S: A # ® TAT A D A 37GIAl BT ANTHS 3 BT OIS el
SRS EREICARECHES |

Question ID : 86435120701

Ans.  Official Answer NTA (80)

Sol. S={1,2,3,4,5,6,9}
Numbers of 3n type — 3,6,9
Numbers of 3n—1 type — 2,5
Numbers of 3n—-2 type — 1,4
Number of subset of S containing one element
which arenot divisibleby 3=C, +°C =4
Containing two elements =*C, x *C +°C, x°C +°C,x*C,= 14
Containing three elements = °C, x *C, + 2(*C,x*C,) +°C (°C,+°C)) = 22
Containing four elemnts =°C, x *C, +°C,(*C,x*C)) + (C*C x *C))2 =22
Containing five elemnts =°C, (*C,+°C,)) + (C,*C x*C)2=2+12=14
Containis six element =4
Total =4+ 14+22+22+14+4 =280

7. Let S be the mirror image of the point Q(1, 3, 4) with respect to the plane 2x—y+z+3=0 and let

R (3,5, 1) be a point of this plane. Then the square of the length of the line segment SR is .

AT A 2x—y+z+3=0 & e fdg Q(1, 3, 4) &1 guvr ufcfesg S 8 T 9141 39 T R U (g
R (3,5, L) B @I Y@GUE SR & o118 &1 a1 & |

Question ID : 86435120706
Ans.  Official Answer NTA (72)

Sol. R (3,5,r)onthe plane
2x—y+z+3=0
then6-5+r+3=0

r=—4
R(3,5,-4)
Equation ofline QS Q,(1’3’4)
r=(13,49)+4(2,-1,1)
P(1+24,3-1,4+4) / ’P /
P is one plane :
204+24)+A1-3+4+4+3=0 H
S(a,b,c)
MATRIX JEE ACADEMY
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2444+ A1-3+4+4+3=0
64+6=0

A=-1

(-14,3)

L ) a+l
P is mid-point of QS then - - -1 a=-3

b+3

4 =
> b=5

c+4
;o ¢

S(_37 5’ 2)
RS® = (\/36+36)* = 72

8. Let A (sec, 2tan0) and B(sec ¢,2 tan ¢) , where 0+ ¢ = 7 /2 be two points on the hyperbola 2x? —y*=2. If

Il
8]

(a, B)is the point of the intersection of the normals to the hyperbola at A and B, then (23)* is equal to

AT ARG 2x2 —y>=2 W a1 fag A (sech, 2tan0) T B(sec ¢, 2 tan ¢) , & S folT 0+ = 7/2 8 13fR
A T B R fuRaera & siferi &1 ufaesed a5 (o, B) B, @1 (2P)? R & |

Question ID : 86435120705
Ans.  Official Answer NTA (36)
Sol.  hyberbola
2x>—y? =2
A(secH. 2+tan0)
2sec’0 — 4 tan’0 =2
2(1+tan’0) — 4 tan’0 =2
tanf =0
6=0
Similarly ¢ =0

but given 0+ ¢ = g
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which is not possible, hence it must be bones.

IfJ- 2¢* +3e |

1 X —X . . . .
9. ————dx=—(ux+vlog (4¢" +7¢ ™))+ C, where Cis as constant of integration, then u +v is equal
4e* +7e 14
to
2¢* +3e” 1 . . .
g j4e* X =ﬁ(uX+V10ge(4e +7¢))+C B T C Vs FHIhe SR B, A u+ v aRTER B

Question ID : 86435120703

Ans.  Official Answer NTA (7)

2e* +3e™"
SOl. I= J‘ﬁdx
4e* +7e

2e+3e*=A(4e*+ 7e™) + B(4e*—Te™)
By comparing the cofficients on both hids

1
A+B=—

A=
28
B
28

I:I£(4e*+7ex)+2l8(4ex ~7e)

4e* +7¢ "

I=£X+Lln(4ex +7e’x)+C
28 28

I=L Ex+lln4ex+7e'x +C
14\ 2 2
NE

2

u

V=—

2
u+v="7

10.  Twocircles each of radius 5 units touch each other at the point (1, 2). If the equation of their common tangent

is4x + 3y =10, and C (a, B) and C(7,8),C #C, are their centres, then |(a+)(A+0)] is equal to .
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5 @18 B9 & Q1 9 Uah—gR 1 fag (1, 2) R el a7 2 | IS I I9afes et Y o1 FHavon
4x + 3y = 10 & @21 877 B C, (0, B) AR C(1,8),C #C, &, A [(at+P)(A+8)| aRTeR 8 |

Question ID : 86435120704

Ans.

Sol.

Official Answer NTA (40)

3x+4y =10

Slope =—
P 4

4
Slope of C,C,=tan0 = 3

4
then sin® =—
en 5

cos0 = 3
5
to find C, & C, use parameic from of line

x-1 y-2 45

cos® sin0

(o,B) = (4,,6)
(v,8) = (-2,-2)
| (o +B)(r+8) |=| 10 x (—4) |= 40
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