n MATRIX MATHEMATICS

JEE MAIN SEP 2020 (MEMORY BASED) | 3*P SEP SHIFT-2

Note: The answers are based on memory based questions which may be incomplete and incorrect.
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2. Let 2—5+?=1 and E_bTZI are ellipse and hyperbola respectively such that e, e, =1 where e; & e, are

eccentricities. If distance between foci of ellipse is a and that of hyperbola is 3 then (a, B) =

Ans.  (2)
Sol. elz,/l—b—2 c e, = /1+E
25 16
ee, =1
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n MATRIX MATHEMATICS

Ans.

Sol.

Ans.

Sol.

5
+ N
16 4
o =2(5)(e) =8
P=2(4(e,) =10
(o, ) = (8,10)

Two equal circles of radius 2./5 passes through the entries LR of y? = 4x then find the dist. between centres

of circles
(14 (2)8 (3)2 (4)6
2)

e

C,C,=2C, S=220-4=8

s ]dx = A(x)tan”' vx +B(x) + C thenA (x) and B(x) will be

Ifjsin‘[m
(D) 1+x,vx (2) 1-x,—/x (3) 1+x,—vx (4 1-x,+/x
3)

o Wx
Izj.sm (mjdx

.[tan ( )dx xtan" vx — .[

xdx+C= xtanlf——jtli':ft C(x:tz)

1+x 2\/7
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2
:xtan'lx/;—jlttz dt+C=xtan"'Vx —t+tan ' t+C=xtan"'Vx —vx + tan ' Vx +C
+

=(x+Dtan"'Vx —Vx+c =  A®=x+1=Bx)=—x

9
3x* 1
5. The coefficient of term independent of x in the expansion of [7 - 3_xj is A then 18A is

()9 (2)7 (3)6 (4)4

Ans.  (2)

rooe (VY
SO]. r+1 r 2 3X
_oe (g j(_ 1 JX
"\ 2 3

for the term independent of x putr=6
3 6 3 3
=T, =°C, 3)(_1 =°C, Ty _9x8x7f1y (7
2 3 6 3x2x1\6 18

T
6. If|Z,- 1|=Re(Z)), |Z, - 1| =Re(Z,) and arg (7, - z,) = 3 thenIm (z, +z,) =

1 2
0 @ ©) ? O

Ans.  (2)

Sol.  |z;—1|=Re(Z,);Letz,= x, +1y, and z, =x, +iy,
x, =1’ +y; =x{
yi-2x,41=0 e (1)
|z, —1|=Re(z,)
XD’ +y5 =x;
yo-2x,+1=0 .. ()
yi—¥:—2(x,=%,) =0

(Y, = ¥) (¥, +Y,) =2(x,—X,)
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Y+, :z(xl"%j ....... 3)
Yi—Y,
T
arg(z,~z,) ZE
tan—l[Yl_}Qj:E
X,—X,) 3
Ah_f @)
X=X
y,ty _2 lm(z+z)—i
1 2 \/g = 174 \/5
7. The probability of 5 digit numbers that are made up of exactly two distinct digit is
13 125 N 27
Ans. (1)

Sol. | [ [ | [ |
9 x10x10x 10 x 10=9 x 10*
Required way
Without '0" (1,2, .:...9)

9¢, (25— 2) = 1080
with'0' (1,2, ....9)

=9¢, (1x 24— 1)=135

1080+135

Ans =5 10°

135
10°
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8. Let (A? + 1)x? —4Ax +2 = 0 be a quadratic equation then set of values of A if exactly one root of quadratic

equation liesin (0, 1) is
(1) (2,3) ) (1,3) (3)[1,2) 4 (1,3]
Ans. (4)

Sol.  f(x)=(A2+ 1)x2—4Ax +2

. \ /
(}\_//1 0 \_"1 \W/l 0 \\y/
(1) f(0)<0

A+1-40+2)(2)<0
re(L,3)

A=1
=2x2—-4x+2=0
x=1,1

A=3

10x2—-12x+2=0

-y’
X = ,5
re(l,3]

9. The orthocentre of AABC whose vertices are A(-1, 7), B(-7, 1), C(5,-5)1s

(1) (-3,3) (2)(3,-3) 3)@3,3) 4 (-3,-3)
Ans. (1)
A(-1,7)
E
H
Sol.
—
B(-7, 1) D C(5,-5)
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6

1

m ==

BC 12 b
. Equationof ADisy-7=2(x+1)
y=2x+9 (1)

mAC—_—6——2

.. Equation of BE is

y—1=%(X+ ) 2 )
by (1) & (i1)

Xx=-3

y=3

10. mA.M. and 3 GM arwe inserted between 3 and 243 such that 2" GM = 4th AM thenm =

Ans. 39
Sol.  3,A,,AA;........... A, 243
g 243-3 240
m+1 m+1
3,G,. Gy, Gy, 243

L

G,=33)*=27

G2=A4

= 3(3) =3+4( 240 j
m+1

= 27 =3+ 960 = 24(m+1)=4(240
— = 24(m + 1) = 4(240)

= m+1=40

= m=239
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11. A normal is drawn to parabola y* = 4x at (1, 2) and tangent is drawn to y = e* at (¢, €°). If tangent and normal

intersect at x-axis then find c.

Ans.  04.00
dy
2= 2y—=4
Sol.  y*=4x ydx
dy 4
dx 2x2
my =
my=-1

x=-1+c
c—-1=3
c=4
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12. IfrelationR, = {(a,b):a,be R,a>+b* e Q)

and R,= {(a,b):a,b e R,a>+b?> ¢ Q) Then

(1)R, istransitive, R, is not transitive (2) R, isnot transitive, R, is not transitive
(3) R, is transitive, R, is transitive (4)R, isnot transitive, R, is transitive
Ans. (2)

Sol. ForRlleta:(5-1-\/§)E,b:(5—\/§)5,c:(4+x/§)E
aRb = a+b2=(+3)+(5-3)=10€Q
aRic = b +*=(5-B)+(4+3)=9€Q
aRic = a2+czz(5+\/§)+(4+\/§):9+2\/3_6¢Q

.. R, isnot transitive

For R, let a:(5+\/§);,b:2,c:(5—\/§);

aRc = a’+b>=(5+3)+(4)=9+/3¢0Q
BR:b = blrei=(d)+(5-V3)=9-3¢Q
aRyc = @ +¢ =(5+3)+(5-43)=10€Q

.. Ryisnot transitive

13.  Ifthe sum offirstn terms of series 20 +1 9; +19 % +18 % +..... is 488 and nth term is negative then find n.
(1)-4 (2)4 3)1 4)6

Ans. (1)

Sol. S, =488

%(231 +(n—1)d) =488

£(2x20+(n—1)(_—2D — 488
2 5

n=40, 61
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n MATRIX MATHEMATICS

14.

Ans.

Sol.

15.

Ans.

Sol.

2
n =140 T,=20+(40-1) |3 >0

2
n=61 T,=20+(61-1)| —5 <0

Surface area of cube is increasing at rate of 3.6 cm?/s. Find the rate at which its volume increases when lengths

ofsideais 10 cm.

(1)9 (2) 10 (3) 18 (4) 20
(1
Side of cube =1/
A =6
A 836 220036
dt dt dt
003
dt
dv dl 3
_ P =3 230100 = |=9
V=r=7g it € )(100]

Which of the following point lies on plane containing lines ¥ = i+ A(i+ j+ k) and ¥ = —j+ pu(—i+2j+k)
(2)

/
\

L :%=(1,0,0)+A(L1L1)

L2 : ? = (03_190)—'_“(_19_271)
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16.

Sol.

P
Normal of plane(a): 1 1
-1 2

—_ = "D

d=31-2j-k
let 2 =1+0]j+0k bepoint on plane
hence plane td=2ad

(xi+y)+7k).(31-2]-k) = (i+0 ]+ 0k) - (31 2] + k)
3x-2y—z=3
Clearly(1,-3, 6) lies on plane

W=

1
lim (a’ +2x%)* —(3x?)

xoa (332 n X2)1/3 _ (4X2)%

4\ 103} 102 1(4)
(1) (gj (2) g(zj 3) 5(5) 4) g(gj
“4)

a’—b’

a-b= a’+ab+b’

Bk 3 (327 +x° )7 +(3a> +x° ) (4x° ) +(4x°)

X—a

2 2 1 1 2 2_ 2
(a7 4.2x%)' +(3x°)" +(3x°) (a2 4 2x°) 3 bx -

(327 +x° ) +(3a> +x° ) (4x°)F +(4x)

lim

1
X—a 3

=

(a’+ 2x2)§ + (3x2)§ +(3x7) (a® +2x° )é

(30 +2°) + (30" +2°)F (42’ ) +(4a*)"

lim

1
X—a 3

[

(a® +2a%)" +(3a%) + (3a%) (a® +2a° )é
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17.  Ifx’dy +xydx =2ydx +x*dy and y(2) = e then y(4) = ?

1 1 3
(1) 5 +e (2) 5 Ve (3) Ve (4) 5 Ve

Ans. (4)

Sol.  x’dy +xydx =2ydx +x*dy
By variable seprable method
= (xX*-x?)dy=(2-x)ydx

dy 2-x

—E o W
y x(x-1)

dy
:>'[ ‘[X(X 1)d

By pamal fraction
2x _A/B . C
Let xX’(x-1) x x 1
= 2-x=Ax(x—-1)+B(x—-1) +Cx?
By comparison

= C=1,B= -2 andA=-1

:>lny=—1nx+g+ln|x—1|+C
X

Ly(2)=e
2

=Mhe=—Mn2+ 5+ln1+C

= C=n2
2

=Iny=-Inx+—+mn|x-1|+n2
X

atx=4

:>lny(4):—ln4+%+ln3+ln2
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3) 1 3
=Iny4)=In| = |+==| —¢?
Y@ (2) 2 (2 j

33
=y(4)=Te

18. Find the number of 3 digit number if sum of their digits is 10.

Ans.  55.00
Sol.  ABCisanumber of digit '3'
But
A+B+C=10 A>1,B>0,C>0
A=D+1
D >0
D+1+B+C=10
D+B+C=9

Number of non negative integral solutions
=93¢,

=55

a b c

19. If g9 ) 270 then find angle between vectors ai + bj+ck and bi+ cj+ak -
cos{ 0+ — cos(9+

27
If9=? and a2+ b2 +c2=1,1is

nE . 3y 2= el
(1) 3 )¢ (3) 3 )~
Ans. (3)
a b c
= = =a
Sol. cos cos(6+2nj cos(6+4nj
3 3
a = ocoso
b=acos(9+2—nj
3
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20.

Ans.

Sol.

c= occos(6+4?nj

By observation

atb+c= oc[cos6+cos(8+23—nj+cos(6+4%n

=a+b+c=0 :>a2+b2+cz+2(ab+bc+ca):0:ab+bc+ca:—%

= Now let angle between given vectors is ¢

B (af + bj + cﬁ)(bf + cj + alz)

.. COS
¢ a’+b’+¢’
ab+bc+ca -1
Lcoshp=—=—
1 2
27
b= 3

If (pAq) = (~ q Vv r) has truth value false then the truth values of p, g, rrespectively are :
()T, T,F (LLFT B)EFET GHTT,T

(1)

(PA@) = (~qvT)

A —> B=false

A should be true and B should be false

p A q— True ~q Vv r— False
q=True ~q= False
p = True r = False
hence q= True
p = True
q=True
r = false
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