n MATRIX MATHEMATICS

JEE MAIN SEP 2020 (MEMORY BASED) | 4% Sep. SHIFT-2

Note: The answers are based on memory based questions which may be incomplete and incorrect.

1. Minimum value of 25X 4 2¢0sx {g -
1 1
(1) 2173 (2) 21+ﬁ 3) 21+«/5 4) 21"5
Ans. (1)

Sol. AM>=GM

sinx CcoS X 1
2205+ 2

> > (2“‘”.2COSX )5 sin X +cos X e[—\/E\/E}

1
sinx cosX sinx+cosx \7
% > (2 ? j ....... )

sin X+cos X

25inx +200$X 2 22 2

-2 L
22 =2 2

2. The ratio of three consecutive tems in expansion of (1 +x)"*> is 5: 10 : 14. then greatest coefficient is :
(1)252 (2)462 (3) 792 (4) 320
Ans.  (2)

Sol.  (I'+x)+s

TraTﬁ-laTHZ

T, T._7

Tr+1 r+l 5

n+5 Cr _ 2 n+5 (:r+1 :Z

n+5Cr_1 n+5C0 5
(n+5)—(r)+1_2 (n+5-(+D+1_7

r r+1 5
n—-r+6=2r Sn+75-5r=T7r+7
n-3r+6=0 Sn—12r+18=0
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n MATRIX MATHEMATICS

Ans.

Sol.

Ans.

Sol.

Ans.

Sol.

5n—12r+18=0
§n115rt3020

3r—12=0

n=4 n==6 "'C, =462
There are 6 multiple choice questions in a paper each having 4 options of which only one is correct. In how

many ways a person can solve exactly four corect, if he attempted all 6 questions.
(1) 134 (2) 135 (3) 136 (4) 137
2)
required no. of ways = °C, (1)* x (3)*
=°C,()"x3* =135
If ® is an imaginary cube roots of unity such that (2 + m)>=a+bw, a, b € R then value of a+b s :
(D7 (2)6 (3)8 45
2)
2+ w)Y=a+bo
l+o+0’=0
s 4+w*=40= a+bo
a,beR
4-1-0+40=atbo
3+3w=a+ bo
a=3, b=3, atb=6

X2 (1) - 22 (x)

If ltim . =0 and f(1) = e then solution of f(x) = 1 is

—X —X
1 ! 2 L 3 4)2
(2 2) 52 (e (4) 2e
(1

202 202

lim > fo(t)—tf (x):O
t—X t—X
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Ans.

Sol.

using L'H

i 2T OF (0 = 2687 (x) _

t—x 1

0

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

x Y _
dx

dy _pdx
1515

Integration /ny=/nx + Inc

y

y=cx = f(x)=cx
Now f(l1)=c=e

So f(x) =ex

now f(x)=1

ex=1

1
=X =
€

Ifa, a,, a3, ... a; are in Arithmetic progression, whose common difference is an integer such thata, =1,

a,=300andn € [15,50],then (S, _4,a, 4)is:

(1) (2491, 247) (2) (2490, 248) (3) (2590, 249) (4) (248, 2490)
)
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

Hence, S, = 22—0[2(1) +19x13]=10[2 +247] = 2490
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a,_4=a=a; +19d

=1+19x13
=1+247
=248
A . A NERER 2
7. If a=2i+]+2k then the value of ix(ﬁxi) + jx(axj) 4 kx(axk) is
Ans. 18.00
Sol. Let3 = xi+ yi+zl€
ix(axi)=(i.1)a—(a.i)i
= xi+yj+zk—xi
=yj+zk e (1)
similarly jx (ax ) = xi+2zk =~ oo (ii)
and kx(@xk)=xi+yk e (iif)
lyi+zk P +|xi+zk [ +|xi+yi[
2x*+y*+2z°)=2]af=18
8. j{x}dx,j[x]dx and 10(n” = n) are in geometric progression, where {x} & [x] represents fractional part

0 0

fuention and greatest integral fuunction respectively, findnifn € Nandn> 1.

Ans. 21.0

t x? n
xWdx=n|xdx=n| — | =—
Sol. J.{ j ! (zl >

]:{X}dx Z]:(X—{X}dx :J.xdx—I{x}dx :n_zz_g

0

n

n 1’12—1’1

now —,
2

and 10(n> —n).... GP

n~n) n 5
=EX10(H -n)
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Ans.

Sol.

10.

Ans.

Sol.

=>n-20=20

=n=21

Class| 0-10{10—-20| 20—-30

f 2 X 2

If variance of variable is 50 than x =

(1)5 )6

)

X 5 15 25

50+225x +1250
4+x

x=4

—(15)" =50

(3)4

43

Two persons A and B play a game of throwing a pair of dice until one of them wins. A will win if sum of numbers

on dice appear to be 6 and B will win, if sum is 7. What is probability that A wins the game if A starts the game.

31 30
(D ol (2) ol

2

A—(1,%),(2,4),3,3),42),(5,1)

P(A) =%

31

P(A)= 36

33
3) ol

32
4) ol
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B—(1,6),(2,5),3,4),(4,3),(5,2)(6,1)

= 30 6
PB)=—, P(B)=—
B) 36° ®) 36

5 31 30 5 31 30 31 30 5
P(Awins) = —+-—X—X—+—X—X—X—X—+.......
36 36 36 36 30 36 36 36 36

El El
, 36 __ 3 _30
P(A wins) 31 30 - 31 §_61
36 6 36 366
El El
__ 3% __ 3 _30
31 30 . 31 é 61
36 6 36 366
11. Centre of a circle S passing through the intersectionpoints of circles x>+ y?> =6x = 0 & x*>+y> —4y=0lies on

the line 2x — 3y + 12 =0 then circle S passes through :

(D3, 1) (2)(4.2) (3) (4. -2) (4)(=3,6)
Ans. (4)
Sol. S, +AS,=0

S{i(x+y*—6x)+Ax> +y?—4y)=0

XY - [k+1j (%jy:o

Cent 3 4\
e 1T+ 1

2x —3y+12=0

2 3 -3 62 +12=0
A+1 A+1

6— 6L+ 121 +12=0
6).=—18
=3

S:x2+y?+3x-6y=0
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12.  The contrapositive of statement :

"Iff(x) is continuous at x = a then f(x) is differentiable at x=a
(1) If f(x) is continuous at x = a then f(X) is not continuous at x =a
(2) If f(x) is not differentiable at x = a then f(x) is not continuous atx =a
(3) If f(x) 1s differentiable at x = a then f(x) is continuyous at x =a
(4) If f(x) 1s differentiable at x = a then f(x) is not continuous
Ans. (2)
Sol. (p — q) Contrapositive
=~q—=>~p
2 2

13. If equation of directrix of an ellipse X—2 + Z—z =1 is x =4, then normal to the ellipse at point (1,B),(B > 0)
a

passes through the point (where eccentricity of the ellipse is % )

3 3
(1) (15) (2) (_15) 31 3) (3, -1

Ans. (1)

Sol. x=£=4:>a:4e
e

a=2
b =a’(1-e¢?)=3

g
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_3
B_z

Equation of normal

2 2
a x_b_yzaz_b2
1 yl

4x -2y=1

E

X

14.  Ifa, B are root of x2 — x + 21 — 0 and a,, y are roots of 3x% — 10x + 27 A = 0 then value of i—y is
(1)27 )18 (3)9 @) 15
Ans.  (2)
Sol. o —o+2A =0 e (1)
307 =100+ 274 =0 e (i)

30— 100 + 270 =0
30c2jr 3o+ 6A=0

—TJa.+212=0
o =3A Putisequation (i)
9X* —3A+2A=0
AOL-1)=0

1 10
A=< > a=— +B=1, a+y=—
3 o+p T3
B 33
PY_3 _i3
A1
9

15. From a point 200m above a lake, the angle of elevation of a cloud is 30° and the angle of depression of its

reflection in lake is 60° then the distance of cloud from the point is :
(1)400 m (2) 400v2m (3) 400+/3m (4)200 m

Ans. (1)
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C
X

P 30° y E

Sol. 200 0°
200
0

x+200
c

tan30°= x and
y

y=+3x

x+400
y

tan 60°=

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

sin30°= x = PC =400m
PC

E
16. J-tan3 x.sin” 3x(2sec” x.sin’ 3x + 3 tan X.sin 6x)dx
s
L Y o1 Nt
( 36 ( 72 ( 18 “) 36
Ans.  (3)
12
Sol. E'[~{(4tan3 X.sec’ X)sin4 3x+ (4 sin’ 3x.cos 3x.3)tan4x}
g

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

N | —
N —w 3
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—I{ (tan x sin 3x)}dx = %[tan4 x.sin* X:E

111 1 1
E{EO‘W}‘E

17. If points A and B lie on x-axis and points C and D lie on the curve y = x> — 1 below the x-axis then maximum

area of rectangle ABCD is

4 4 4 8
(1) _\/_ 2) _\/_ 3) _\/_ (4) i
Ans. (2)
Sol. y:x—1
* B A F
C ........ D (a,0>—1)

A (aa 0)7 B(—OL, 0)
= D(o, 0> - 1)
Area of rectangle (ABCD)=(AB) (AD)

S'=(2a) (1 -a?)

S=2a-2d’
ds 5 _
da_2_6a 0
-1
“FR
a2 2 4
rea=2a — 20 NEENRENG
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18. fﬂ—y_—kzxthen:
dx /n(y-3x)
(n(y-3 m?*(y-3
) n(y X):x+c ) n(}; X)=x+c
n(y-3 m*(y-3
(3)—n(y X)=><2+c 4) nly X)=X2+C
2 2
Ans.  (2)
gl Yy __y-3x _
dx In(y-3x)
y—3x=t
dy ;_dt
dx dx
ot s
dx In(t)

jﬁn(t)dx jd

PR S A— X
t

In(t)=P

1

—dt=d

t ! P

jpdp = de

2

P _x+e
2

fn(®) =X+cC

2
In” (y—3x) 4

19. PQ is a diameter of circle x> + y? = 4. If perpendicular distances of P and Q from line x +y=2 are a.and 3

respectively then maximum value of a3 is :

Ans.  (2)
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Sol.

20.

Ans.

Sol.

%
Q"/

P(2co0s0, 25inB)

Q(—2cos0, —2sinb)

|2cos@+25in6—2|
7

V2 |

—2cos6—2sin8—2|

_|
S N

‘4((@—1)(cose+sin9+1)‘

7 7k

af = 2‘(cos 0+sin 6)2 - (1)2

af = 2|sin 26|

G’BIDB.X = 2
SO, (1

Iff)=13 1 )X ) then f(x) is
tan”' X, |x|£1

(1) continuous for x € R— {0}

(3) not continuous forx € {-1,0, 1}

(4)

—_, |x|>1

tan' x |x| <1

Graph of f(x) is

(2) continuous forx e R— {0, 1,—1}

(4) f(x) is continuous forx € R—{1,-1}
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/4

—mt/4

f(x) is not continuous at x =—1, 1

21. The distance of point (1, —2,—-3) from plane x — y + z= 5 measured parallel to the line X_Y_ % is
1
(7 2) 5 31 45
Ans. (4)

P(la 72, 73)

X—-y+z=5

Equation PQ

xX=1 y+2° z+3
2 3 -6

A

LetQ=(2A + 1,31 —2,—6A -3)
Q@A+ 1,-31—-2,31-2, 61 —3)
point Q liesin planex—y+z=35
2+ 1-31+2-61-3=5

—Th =5

A=—

Q(__m+1’__15_2,£_3j
7 7 7
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s3] (23] (23]

PQ =35]
22. Let Ais 3 X 3 matrix such that Ax, =B,;,Ax, =B, =Ax;=B;
where
1 0 [0]
x, =1 X, =2 x; =0
1 1 | 1]
1 0 0]
B, =0 B,=|2 B,=|0
0 0 |2
then find |A|
(1o )1 (3)2 43
Ans. (3)
Sol.  Ax,;=B,
{
a, b, cpll 1
a, b, ¢, I1{=|0
a, b, ¢, (|1] |0
a1+b1+C1= 1 (1)
a+tb,+c,=0 ..(2)
a3+b3+C3=0 (3)
Ax,=B,
{
a, b ¢ |0 0
a, b, c,||2]=|2
a; b, c; |1 0
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2b;+¢; =0 .(4)

2b, + ¢, =2 .(3)

2b3 + C3 = 0 (6)
{

a, b ¢ |0 0

a, b, ¢, [|0]=]0

a, b, c, |1 2

a; =1 a, =-1 a; =—1
1 00

A=-1 1 0| =[Al=2
-1 -1 2
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