n MATRIX MATHEMATICS

JEE MAIN Sep. 2020 (MEMORY BASED) | 3% Sep. SHIFT-1

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

1. The value of the integral J. | t—| x ||dx is

-T

Ans. m?

Sol.  I=2[|n—|x||dx (evenfunction)
0

2. A diceis rolled twice. If the sum of the numbers on both the dice is multiple of 4 then find the probability that 4

occurs at least once.

1
9
Sol. S={Sum=4,8,12}

(1,3),(2,2) (3, 1)

(2,6).3.5). [ (4:4)1.(5.3). (6,2)

(6, 6)

O | —

P(at leastone 4) =
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n MATRIX MATHEMATICS

. x 1 o109 a;, .
3. For amatrix A = , A" = . The value of a,, is
1 O a2] a22

Ans. 10

x 1][x 1 x> +1 x
Sol. A’= : =
° _10“10} {x 1}

A4__x2+1 X || x*+1 x
x 1 x 1

Ad = ()(2+1)2+x2 _ 109 a,,
x* +1 a, a,

xX2+1)2+x2=109 = x*=9
ay=x>+1=10

4. In an A.P. the first term is 3 and the sum of first 25 terms is equal to the sum of next 15 terms. Then the common
difference of the A.P. is

Ans. 1

6

Sol. Szs = Sup — S25525,5 = Sy

2(2—25[6+24d]j =6 300]

25[6 + 24d]= 20[6 + 39d]
30+ 120d=24+ 156 d

1
36d—6:>d—g
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n MATRIX MATHEMATICS

2 2 2 2
[l—cosx—cos+cos.cosj
5. Lim 2 4 2 4 _ 5k, thenthe value of K is
x—0 X8
Ans. 8
2 2
l—cosx— l—cosx—
. 2 4 X
Sol. Lim " " =2
x—0 X X
— || — |x64
4 )\ 16
lxle: -K
2 2 64

3n

Ans. 7

Sol. 2n—|tan™ (ij +tan” (i + tan " S,
3 12 63
| 4.3
2n—| tan~| 3421 tap! 16
1 4.5 63

27 —| tan
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3 MATRIX

MATHEMATICS

7.

Ans.

Sol.

A circle touches the lines n =3 & y =2 and its centre lines on x + y = 2. The diameter of the circle is

3

CA=CB

2-2-o)=3-q

o = o = 3]
3
a==
2
r= —|0L|—2
D=3
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n MATRIX MATHEMATICS

8. The focii of a hyperbola are same as the focii of the ellipse 3x? +4y? = 12. The length of the transverse axis of

the hyperbola is /2 . Then which of the following points does not lie on the hyperbola.

of8d) ald) o) lf

Ans. (1)
X2 y2
X2 y2 1
E:—+—=1 a=—
4 3 V2
31
2 =1-—=—
. 4 4
1
CE:E

focii= (il, 0)
For hyperbola ae; =1
ey = V2 (Rectangular hyperbola)

Now check options.
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n MATRIX MATHEMATICS

x—2 2x-3 3x-4
9, If det| 2x—3 3x—-4 4x-5 |=Ax’+Bx’+Cx+D, thenthe value of B+ Cis
3x—-5 5x-8 10x-17

Ans.  (-3)

x—2 2x-3 3x-4
Sol. 2x-3 3x—-4 4x-5|=Ax’+Bx*+Cx+D
3x—-5 5x-8 10x-17

R, >R,-2R,, R, >R, -3R,

x—2 2x-3 3x-4
1 —x+2 2x+3|=Ax*+Bx*+Cx+D
1 -x+1 x-5

C, »C,-2C,, C, »C, -3C,

x—-2 1 2

I —x =2x|=Ax*+Bx*+Cx+D
1 —x-1x-8§

B3+ 12x2-15x + 6 =Ax* +Bx?+Cx+ D
B=12,C=-15

B+C=-3
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MATHEMATICS

10.

Ans.

Sol.

The value of

{(0.16)10’%“

2

1,11

|:(0 1 6)1%’2,5 (?37*37*

(1+L+L+
3 32 33
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-3 MATRIX MATHEMATICS
11. The statement
p — ~(pv ~q) isequivalentto
(Hp 2)q (3)~p 4 ~q
Ans. ()
So. P>~(Pv~q)
P—>(~PAq)
Plq|~P|~PAq|P—>(~PAQ)
T|T| F F F
T|F| F F F
F|T| T T T
F|F| T F T
12. The sum of'the series
(2'py=3°p, +47p,—5 ‘py+......Slterms) + (112131 41+ ... 51terms) is
Ans. (1+52!)
Sol.  (2.1-32!+43!-54!+.. 51 terms)
+ (1! =21431=4!+ ... 51 terms)
= 2!-31+4! -5+ ... + 521)
+(!=21+31-4!+ ... +511!)

= 114521 =1+ 352!
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n MATRIX MATHEMATICS

l-x+|x]|
A—x+[x]

13.

X—>00

where A € R —{0,1} and [-] represents greatest integer function then find the value of L
Ans. (2)

-x+|x]|
A—x+[x]

Sol.

x—0

l-x—x
A-x-1

LHL lim

x—0"

1
:>—
| A-1]

l-x+x
A-x+0

RHL lim

x—0*

1
= —
|41

LHL=RHL=L
A=A = 1]

P

\S)

L=—=2

)
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n MATRIX MATHEMATICS

14. The value of the area bounded by the curves

C,:0<y<x’+1

C,:0<y<x+l
1 .
C,i—=<x<21s
2
An; e
> 24
Sol.
3

x=1 |
x=1/2

x=2
A= j(x2+1)dx+%(2+3)x1

1/2
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n MATRIX MATHEMATICS

15. A bag contains 6 red balls and 10 green balls. 3 balls are drawn at random from it one by one without

replacement. If the third ball drawn is red then find the probability that the first two balls are green.

3
Ans. —

P First two Green P(First two Green 3™ Re d)
Sol. 3Red ) P(3" Red)

P(GGR)
6R10G =P(RRR)
+P(RGR)+P(GRR)+P(GGR)
0,9, 6
_ 16 15 14 <

<3| w

6 5 4 6 10 5 10 6 5 10 9 6

16 15 14 16 15 14 16 15 15 1615 14

16. Ify=1(x) satisfies

y?+ fn(cosx) =y then the value of | £ "(0)+£'(0) | is
Sol.  y*+/ncos’x=y

Dwr to x

2yy'—tanx =y'

Dwrtox

2(y) #2yy"“set x=y"

y(0)=0or 1

y(0)=0 ¥ (0)=0 y' (0)=-2
y(0)=1 ¥ (0)=0 ¥ (0)=2
Y ©I=0

Y (0)=2
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n MATRIX MATHEMATICS

17.

Ans.

Sol.

A = {m: Both roots of the equation x>~ (m+ 1)x + m+4 =0 are real}
B=[-3,5)

Which of'the following is wrong.

(1) A=B=(—00,-3)U(5,) (2) AnB={-3}
() AUB=R (4) B-A=(-3,-5)
(D

X*—(m+1)x+m+4=0
D=0

(m+1)° —4(m+4)>0
m’-2m-15>0
(m-5)(m+3)>0

m e (=0, —-3]U[5, o)

A = (-0,=3]U[5,0)
B=[-3,5)

A—-B=(—0,-3)U[5,x)
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m
2

18. If(l—ﬂ) =(1+1_)3=1thenHCFof(m,n)is
1-1 —1+1

Ans. (4

Qo (1—&)2 :( 1+1')3 :1
-1 —1+1
()F = (i)' =1
Least value m=8
n=12

HCF (8, 12) =4

b

are roots of 2x% +2qx +1 =0 then find the value of

1
19. If o and B are roots of x>+ px +2 =0 and o

et 2

9 >
Z(9—
Ans. 4( p)

= |~

Sol. X2+pX+2:O

oa+p==p
o =2
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. . . . } ) dy _ 1
20. The solutionof differential equation (1 +¢e™) (1 +y~) o y 5 y(0)=1is
1+y’ dx
Sol. 2 dy = —X
y l+e

X

:>(L2+ljdy:xe dx
y e” +1

:>_—1+y=1n(e"+1)+C
y

y(0)=1
=>—-1+1=In2+C
C=-1In2

y—lzln(e"+1)—ln2
y

1 "
21,  If [2 2458 j has 33 integral terms then find least value of n:

Ans.  (256)

n-r r

Sol. T ="C2?25%nxr)

For Integral terms
r=0,8,16,245u....ccc.......
t,,=0+32x8=256

Least value of n=256
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