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1. The integral

T(/3 . . . .
I . tan’ x -sin’ 3x(2sec” x -sin” 3x + 3tan x -sin 6 x) dx is

1 1 7 9
(D T (2 ) 3) T 4) )

Ans. (1)

Sol. {(4tan’ x.sec’ x )sin* 3x+(4sin’ 3x.cos 3x.3) tan*x Jdx

—
I
| =
A —— [y

~{(4tan3 X.sec’ X)sin4 3x+(4 sin’ 3x.cos 3x.3)tan4x}

I
N | =
Y C—— [

sin’ 3xi(tan4 x) +tan’ xi(sin4 3x)}dx
dx dx

I
N | =
A |

i 4 s 4 _l 4 s 4 3
{dx (tan X Sin 3x)}dx—2[tan X.Sin X]’E

O] A C—— [

1
=2

IR
27 By 18
2. The angle of elevation of a cloud C from a point P, 200 m above a still lake is 30°. If the angle of depression of
the image of C in the lake from the point P is 60°, then PC (in m) is equal to :
(1)400./3 (2)400 (3)200./3 (4) 100

Ans.  (2)
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Sol.

Ans.

Sol.

200

tan30°= X and
y

y=3x

x+400

tan 60° =

y

3y = x +400
3x=x+400
x =200

200

sin30°=—= PC =
PC

x+200

400m

Let /:(0, o0)—(0, o) bea differentiable function such that f (1)=eand

lim t2f2(X) -x’ f2 (t)

t—>Xx f—x
(1)2e

)

20200\ (202
limxf(‘[) t £ (x)

t—X t—X

using L'H

=0.1If f(x)=1, thenxisequalto:

1
@ (3)e *) 5

=0

0

li

t—>x 1

L 2CTOF () -2t (x) _

2x2 f(x) fi(x) - 2x 2 (x) =0
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2x f(x) [xf(x)—f(x)] =0
f(x) # 0 so xf' (x) =1(x)

dy
de_y
Id_y_ dx

y X

Integration /ny=Mx + Inc
y=cx=> f(x)=cx
Now f(l)=c=¢

So f(x)=ex

now f(x)=1

ex=1

1
=>X=—
€

4. Suppose the vectors X, X, and x5 are the solutions of the system of linear equations, Ax =b when the vector b
on the right side is equal to b, b, and b, respectively. If
1 0 1 0 0
x ={1{,x,={2|,5,=]0|,5,=|0|,b,=|2|and b, =| 0 |, then the determinant of Ais equal to :
1 1 0 0 2
1 3 2)2 3)4 4 1
(13 @) 3) 4) 5
Ans. (2)
1 00
Sol.  LetX=[x, X, X;]=[1 2 0
I 11
1 00
B=[b, b, b,]=/0 2 0
0 0 2
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AX=B
= |A] [X]=B|
|B| _4
= |A|= ﬁ 57
5. LetA # 0beinR.If o and B are the roots of the equation, x>—x +2), =0 and o and y are the roots af the
equation, 3x>— 10x +27 ), =0, then [;_Y isequalto:
(127 2)9 (3)36 (4) 18
Ans. (4)
Sol. = +20=0 e (1)
3’ =100 +274 =0 woooee (ii)

30— 100 +274=0
30c2J—r 3o+ 6A=0

—TJa+212=0

o =3\ Put is equation (i)

9L’ —3A+2h=0
AOAL-1)=0
1 1 10
}\_,:— = = = =
9 - a A a+Bf=1, oa+y 3

2
=3
ﬂ_3_:18
o1
9

6. In a game two players A and B take turns in throwing a pair of fair dice starting with player A and total of scores
on the two dice, in each throw is noted. A wins the game if he throws a total of 6 before B throws a total of 7
and B wins the game if he throws a total of 7 before A throws a total of six. The game stops as soon as either

of'the players wins. The probability of A winning the game is :

5 5 31 30
(D 3 (2) 31 (3) ol 4) 3

Ans. (4)
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Sol. A—(1,5),(2,4),(3,3),(4,2),(51)

5
P(A)=—
(A==
31

P(A)= 3

B—(1,6),(2,5),3,4),(4,3),(5,2) (6, 1)

- 30 6
P(B)=—_ P(B)=—
(B) 36 (B) 36
P(Awins)=i+£x£xi+£x£x£x£xi+ .......
36 36 36 36 30 36 36 36 36
El El
.oy __ 3 __ 36 _30
PAWIDS) =—31"30""31 5 I
——x—= 1-—=x=
36 36 36 6
: . . . dy y+3x : . . :
7. The solution of the differential equation — ———————+3 =01is: (where C is a constant of integration.)
dx log,(y+3x)
1
(1) x—2log,(y +3x)=C (2)x =7 (loge(y +3x))*=C
1
(3)x-log(y+3x)=C 4)y+3x - (log.x)*=C
Ans. (2)
sol. Wy _y=3x g
dx ln(y—3x)
y—3x=t
dy ,_dt
dx dx
i+3— t_
dx In(t)

J-Kn(t)dx IJ-dX

In(t)=p
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8.

1
;dt = dp
Ipdp=fdx

=X+C

= 2z (3)7

P(1,-2,3)

1

X

[\

/ x—yt+tz=5
Q
Equation PQ
X—1:y+2:z—3:}M
2 3 -6
LetQ=(2A+ 1,30 —-2,-6A + 3)
point Q liesinplanex—y+z=>5
2L+ 1-3A+2-61L+3=5
—Th =—1
= L
7
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S

PQ=1
%than_1 x,|x|<1
9. The function f(x) = is:
1
S (x =D, Ix>1

(1) Both continuous and differentiable on R —{—1}.
(2) Both continuous and differentiable on R—{1}.
(3) Continuous on R—{1} and differentiable on R—{-—1, 1}.

(4) Continuous on R —{—1} and differentiable on R—{-1, 1}.
Ans.  (3)

n }
Z+tan "x,|x <1

Sol. 1

f(-1")=0=1(-1") =1(-1)

= it is continuous atx =— 1
T

fa)==

(1) 5

f(19=0
= discontinous at x =1
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10.

Ans.

Sol.

11.

Ans.

Sol.

f'(—l‘):%

1
f'(-1")=—=
=1)=-3
= Not differentiable at — 1
Continuous on R—{1} and differentiable on R—{—1, 1}.

The minimum value of 25X + Qcosx ig -

1) 5 2) 517 3) 5 (4) 512
2 2

3)

AM>GM

sin x cosX 1
27042

5 > (25“”‘.2COSX )5 sin X +cosX € [—\/5\/5]

1

2sin X + 2cosx sinx+cosx '\
—_—22 i

sin X +cos X

2sinx + 2cosx 2 2.2 2

A L

2272 =2 "

1
Let x =4 be a directrix to an ellipse whose centre is at the origin and its eccentricity is 5 IfP(1,B), B >01is

a point on this ellipse, then the equation of the normal toitat P is:

(1)4x—3y=2 (2)7x 4y=1 (3)8x 2y=5 4)4x-2y=1
“)
X = a._ 4= a = 4e
e
a=2

b? =a’(1-e?)=3

(2

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

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

Page No. 9




MATRIX Question Paper With Text Solution (Mathematics)
JEE Main September 2020 | 4 Sep Shift-2

12.

Ans.

Sol.

13.

Ans.

Sol.

LB,

4 3
BZ
3

NGO

3
P=3
Equation of normal

ax by .
X%

4x -2y=1

Contrapositive of the statement : 'If a function f is differentiable at a, then it is also continuous ata', is :

(1) Ifafunction f isnotcontinuous ata, then it is differentiable at a.
(2) Ifafunction f iscontinuous at a, then it is differentiable at a.

(3) Ifafunction £ is continuous at a, then it is not differentiable at a.

(4) Ifa function £ isnot continuous at a, then it is not differentiable at a.
“4)

(p — q) Contrapositive = ~q — ~p

Leta,, a,, ......, a, be a given A.P. whose common difference is an integer and S, =a, + a, +

a,=300and 15 < n < 50, then the ordered pair (S, 4, a, 4) is equal to :

(1) (2490, 248) (2) (2480, 248) (3) (2480, 249) (4) (2490, 249)
(1)
a,; =1,a,=300,

299 13x23

= integer

d= =
(n=1) (n-1

Son—1= +13, +23, +299, +1

=n=0,2,-298, 300, -22,24,-12, 14

Butn €[15,50] =n=24 =d=13

+a,.Ifa; =1,
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Hence, S, = 22—0[2(1) +19x13]=10[2 +247] = 2490

a,_4=a=a; +19d
=1+19x13

=1+247
=248
14. The circle passing through the intersection of the circles, x> +y?> —6x =0 and x> + y> — 4y = 0, having its centre

on the line, 2x — 3y + 12 =0, also passes through the point :

(D3, 1) (2)(-1,3) (3)(1,-3) (4) (3, 6)
Ans. (4)
Sol. S, +AS,=0

S:(x*+y*—6x)+Mx> +y*—4y)=0

6 4\
iy — x| — |y=0
X y2 [}wrljx (XHJY

( 3 40 j
Center )

A+1 A+1
2x -3y +12=0

2( 3 j3 & +12=0

A+1 A+1
6-61L+12A+12=0
6L =-18

=-3

S:x?+y*+3x-6y=0

,thena+bisequal to:

_1+i\3
2

15.  Ifaandb are real numbers such that (2 + o )*=a+ba,, where o =

(1)33 (2)9 (3)57 (4)24
Ans.  (2)

Sol. a=®
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16.

Ans.

Sol.

Q2+ ow)=a+bo

l+o+e’=0

Q2+ w)t=(1 -’

=1-40?+ 60" —40° + 0

=9w.

So,a+b=9

If the system of equations

x+tytz=2

2x+4y-—z=6

3x+2y+pz=H

has infinitely many solutions, then :

(D2) —n
3)

(2) » —2p=-5 (3)2) +n= 14 (4) ) +2p=14

For infinitely many solutions,

A:O:A1:A2:A3

1

1

A=0=|2 4
3 2 A

w2
=M

1

1

1
~1|=0

2

3 2 u

W +pu=14
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17. The area (in sq. units) of the largest rectangle ABCD whose vertices A and B lie on the x-axis and vertices C

and D lie on the parabola, y = x> —1 below the x-axis, is :

4 ! 2
0 7 (2) N 3) 33 (4) 3
Ans. (1)
Sol. y:X2_1
B A
C“n..... _.-"“‘D (O(,, az - 1)

A (a, 0), B(—a, 0)
= D(a, 0> — 1)
Area of rectangle (ABCD) = (AB) (AD)

S=Qa) (1-0a?)

S=20-20a?

E—2 602=0

do

N )
V3' B

2 2 4
Area=20- 20} = = ——==—1
rea o o \/g 3\/5 3\/3

18.  Ifforsome positive integer n, the coefficients of three consecutive terms in the binomial expansion of (1 +x)*

are intheratio 5 : 10 : 14, then the largest coefficient in this expansion is :
(1)462 (2) 792 (3) 330 (4) 252
Ans. (1)
Sol.  (1+x)"*3

Tr7 Tr+1 H TﬁZ
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19.

Ans.

Sol.

Tr :2 r+2:Z

Tr+] r+l 5

n+5Cr _ 2 n+5(:r+1 :Z
n+5(:r7l n+5C0 5
(n+5)—(r)+1_2 (n+5-(@+Dh+1_7

r r+1 5

n—-r+6=2r Sn+75S5r="Tr+7
n-3r+6=0 Sn—12r+18=0

5n—12r+18=0
§n115rt3020

3r—=12=0

n=4 n=06 "'C, =462

Ifthe perpendicular bisector of the line segment joining the pints P(1, 4) and Q(k,3) has y-intercept equal to —

4, then a value ofk is :

(1) V15 (2)-2 (3)—4 ® V14
©)

Equation of parpendicular Bisector will be :
PA=PB

= -1+ (y-47=x-k>+(y-3)
= 2k-2)x-2y+3-k*=0
y—intercept is —4

=>x=0,y=—-4
=0-2x(-4)+8-k*=0

=k*=16

=>k=+4

Out of which R =—4 is in the options.
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20.

Ans.

Sol.

21.

Ans.

Sol.

—

22,

Ans.

Sol.

50 n
Let U X, =U Y, =T, where each X, contains 10 elements and each Y contains 5 elements. If each element of

i=1 i=1

the set T is an element of exactly 20 of sets X, 's and exactly 6 of sets Y, 's, thennis equal to :

(1)30 (2) 50 3) 15 (4)45
(1
Number of el o T_SOxlO_nxS
umber of elementsin T=— 5
=n=30

Let {x} and [x] denote the fractional part of x and the greatest integer < x respectively of a real number x. If

J: {x}dx, _[: [x]dx and 10(n*—n), (n € N, n> 1) are three consecutive terms of a G.P., then n is equal to

21

]:{x}dx = HIXdX = n(%zjo :%

1’12 n

I{X}dx = }:(x —{x}dx = ]:xdx N : {(x}dx = 5

2

n n’-n
now —, and 10(n>—n).... GP
2 2
n’ —n Z—EXIO(nz—n)
2 2
=n-20=20
=>n=21

- A A A N L NN L N L
Ifa:21'+j+2k,thenthevalueof‘zx(axz)‘ +‘]><(a><])‘ +‘k><(a><k)‘ is equal to .
18
Leti = xi+ yi+zl€

ix(@xi)=(i.1)a-(a.i)i
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= Xi+yj+zk —xi

= y:i =+ Zl; ........ (1)
similarly jx (@x j) = xi+2zk = ceeeeen (ii)
and kx(@xk)=xi+yk o (iii)

|yi+zk [ +|xi+zk [ +|xi+yi[
2x*+y*+2z°)=2]al=18
23. Let PQ be a diameter of the circle x2 +y?=9.1If o and B are the lengths of the perpendiculars from P and Q

on the straight line, x +y = 2 respectively, then the maximum value of a3 is

Ans. 7

Sol. _/
Q

P(3cos0, 3sin0)

Q(—3cosH, —3sinO)

|3cos@+3sin6—2|
“7|

N

Ox2—-4
2

=aof =

max

-

N2
ap =§9(c0s6+;1n6) 4%

(cosO+sin0)’ =2

I9x2—-4
2

|

=ap =

max
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24,  Ifthevariance of the following frequency distribution :
Class : 10-20 20-30 3040

Frequencey : 2 X 2

is 50, then x is equal to

Ans. 4
Sol. X, 5 15 25
f X 2
i_zfixi _10+15x+50

DT 4+x

_15(4+x)
4+x

15

& = 50— 2% ~(x) =50

2f

50+225x+1250 _(15)2 _s0
4+x
x=4
25. The test consists of 6 multiple choice questions, each having 4 alternative answers of which only one is correct.

The number of ways, in which a candidate answers all six questions such that exactly four of the answers are
correct,is
Ans. 135
Sol.  Requiredno. of ways= °C,(1)* x (3)’
=°C,(D)*x3* =135
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