n MATRIX MATHEMATICS

Ans.

Sol.

Ans.

Sol.

JEE MAIN SEP 2020 (MEMORY BASED) | 5% Sep. SHIFT-1
Note: The answers are based on memory based questions which may be incomplete and incorrect.
The volume of the parallelopiped, whose 3 coterminus edges are a=i+ 3 + nf(, b=2i+ 43 —nk and

c=i+ n} + 3Kk, is 158, then find the value of neN.

8

Il n
Volume of parallelopiped= |2 4 —n|=158.
I n 3

= |1 (12+n%)—1(6 +n) +n(2n—4)| =158

= [3n%>-5n+ 6| =158

=3n’-5n+6=158 or —158
=3n’2-5n-152=0 or 3n’=5n+164=0
The second equation has no real roots.
3n2—-24n+19n-152=0

=3nm-8)+19(n-8)=0
= Bn+19)(m=8)=0

U,
=>n= or 3

Since n is a natural number, son=_8

The mean of 7 observations 2, 4, 10, 12, 14, x, y is 8 and their variance is 16, then find the value of [x —y|.

2

2+4+10+12+14+x+y _3
7

=42 +x+y=56 =>x+ty=14 ... (1)

Mean =

7

2
in

Variance = % - (;)2 =16

22+ 4 +10° +12° +147 + x> +y° ~
7
=460 +x>+y*=560 = x>+y>*=100

(8) =16
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(12-2 = 2xy=196-100=96

= Xy=48 .cveen. 3)

From (1) and (3)

x+ﬁ=14:>x2 —14x+48=0
X

=>x=6andy=8orx=8andy=6
= [x-yl=2

3.0 I f(e +2et e 1)(e Jax =g (x) )4 C, theng(0) =
Ans. 2
Sol.  [(e™ 42 e 1) (e ax

(e e e e (6 —e 1) S

For I, e +e™ =t; (e'—e™)dx=dt

I =[e'dt=e! +C=e""" +C

L= [e* (e e+ dx

(et me b e

Let e+ +x=uj(e —¢™ +1)dx = du

So, I, = [e'du=e"+C=e"""" +C

I=T,+1,=¢""" (e +1)+C

gry=er+1
g0)=2
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Ans.

Sol.

Ans.

Sol.

1

Find the sum of'the series tan~ %4— tan ™" %4— tan~ % +.....4+10terms .

tan"'11-2
4

10 _
Sum = Ztan_l ; — Ztan_l (n + 1) (l'l)

oy l+n(n+1) p—ry 1+n(n+l)

= lzol[tan’l (n+1)—tan”' (n)]
n=l
= (tan’1 2—tan™' 1) + (tan’l 3—tan™' 2) Fonne (tan‘1 1 1) - (tam’1 10)
=tan"'11—tan"'1
=tan"'11 _r
4

2 2

Let Q be the point (0, —4) and P be a point lying on the curve X? + YT = 1. Find the maximum value of (PQ)*.

36

The longest distance of point Q from the curve will be along the normal.
y

N
(0,2)
S

(0’ 72)
(0, —4)

Since the point Q lies on minor—axis, the normal will be the y—axis.
From the figure, the furthest point will be P(0, 2)
PQ,,.x = 6 units

(PQ)* =36
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6.

The common tangent to parabolas y? = 4x and x*> =4y is also the common tangent to the circle x> +y? =¢?; then

c=

1

Ans. ﬁ

Sol.  Tangent to y*=4x will be
a 1
y=mx+ —=mxX+—
m m
Tangent to x> =4y will be
y=mx-am’ =mx —m’
Comparing constant term

1
—=-m’=>m=-1
m

Tangent: y=—x-1

Ifthis is tangent to x>+ y? = ¢2, distance of tangent from center will be equal to radius.

1
= C= \/5

ki(x-n) -1,x<m

. f(x)= . S . . . .
7. Function ( ) { k,cosx ,X>T is a twice differentiable function. The ordered pair (k;, k,) s :

1
Ans. 551

Sol. Function must be continuous at x = 7.
= f(n’)zf(n*)
>-l1=-k=>k=1

f'(x):{ 2% (x-m) , x<m

—-k,sinx =-sinx , X>7

For f'(x) to exist, f'(nf) :f‘(af) =0

f"( )_ 2k, , x<m
= -k, cosx , x>m
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n MATRIX MATHEMATICS

f'(n)=f"(n")= 2k, =k,

1
:>k1:5

1 2
8. Ifthe distance of line 2x —y+ 3 =0 from lines 4x — 2y + p=0and 6x—3y+r=01is ﬁ and ﬁ respectively,
thenp andrare :

Ans. p=4or8andr=3orl5

Sol.  Distance between2x —y+3=0and 2x —y + P_ois

=>p-6=12
= p=4or8.

Distance between 2x —y+1=0and 2x — y+§ =0is

t-3

3 1.2
NG
=1r-9=46

=r=3orl5
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. 1 22
9. Ifthe coefficient of x in the expansion of (X + ?j is 1540, m € N . Find m.

Ans. 13

22-r !
Sol.  Generalterm T,,, =*C, (Xm) [—j

_22 22m-mr-2r
="C,x

2m-—mr—2r=1.............. (1)
and 2>C, = 1540

22C3 _ 22><21><20:1540
3x2x1
Sor=3or 19.

fr=3,22m-3m-6=1

7
= m= 0 (not an integer)

fr=19,22m-19m-38=1
=>m=13

10. If (a, b, ) is the image of the point (1, 2, —3) in the line x+1 = y-3_z , then find the value of (a+b +c¢).
2 |

Ans. 2

Sol.  Let Q be the foot of perpendicular from P(1, 2,-3) on the line is Q (2k— 1, 2k + 3, k).
PQb=0
= (2k-2)2+(2k+1).(-2) + (-k+3).(-1)=0
=>9%=9=k=1
SoQis(1,1,-1)
If R is the image, coordinates of R are (2 x (1)-1,2 x (1)-2,2 x (-1)+3)=(1,0, 1)

atb+c=2
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/2
11. Ifl= J. " lsm dx , then value of I is :
—-n/2
Ans, =
.5
/2 1
Sol. ~ I=[——dx (1)
alte

Using I(a+b—x)=1(x);

n/2 dX n/2 esinx

1= — = — dx
j l+e*51nx 1+eslnx ............................ (2)

-7/2 -7/2

(H+Q2)

=2l= I

-n/2

sinx

l+e

1 sinx

/2
=2]= I dx=mn
—n/2

2V2
12. Find the product of roots of the equation 9x> — 18| x | +5=0.
e, B
S Q]

Sol. Let|x|=t
=02—18t+5=0
=0t2-15t-3t+5=0

= (3t-5)(3t—1)=0
p=l §_|X|
j— 3 or 3

= X==

e

5
+—
or =3

[SSEE
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13.

Ans.

Sol.

14.
Ans.

Sol.

The vertices of a square of side 4 units are Z,E,z —2Re (2) and z—2Re (z) . Find the value of | z|.

22

Letz=x+iy, z=x—iy
2—2Re(£):x—iy—2x=—x—iy
z—2Re(z)=x+iy—2x = —x +iy
27| =|2y|= 4

—y=12

[2—(z—2Re(2))| =4
=2x|=4=x=12

= +y? =Ara=2\2

I 3%5in26—1 14 and 342" gre first 3 terms of an artihmetic progression, then 6 term of the A.P. is :

66
Letsin20 =x
2x=1 4-2x
ITH
2
Let3>* =y
Yy 81 o
3y

=y —84y+243=0

:>y2 —-8ly—-3y+243=0
= (-8 (y-3)=0
=>y=8lory=3

= 3%=8]or3*=3

=2x=4o0r2x=1

1
= X =—
=x=2o0r 5
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15.

Ans.

Sol.

. 1
= sin20 =2 (Not possible) or sin 20 = >

Fristterma=3"1=1
Common differenced=14-1=13
6hterm=a+5d=1+5x%x13=66

\/l—cos(xz—x—2) ~

If o is the possible root of the equation x> —x — 2 = 0; then the value of Lim 3 =
x—a’ X —

2

x2-x-2=0
>x-2)x+1)=0
=>x=2or-1

Out of which 2 is the positive root

=>o=2

m A \/l—cos(x -2)(x+1)
x—2" X—2

_Lim\/ZSiHZ((Xz)z(X+1)j

x—2" X =2

(x—2)(x+1)
2

sin

J2
=Lim
x—2" X — 2

Forx 2% x>—-x-2—>0".

So Mod will open with a positive sign

\/Esin(x_z)()H_l)

o 2 (x+1)
So L=Lim G 2

(x-2)

-
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16.

Ans.

Sol.

17.

Ans.

Sol.

18.

Ans.

Sol.

The number of four letter words, each consisting 2 distinct and two alike letters taken from the letters of the

word 'SYLLABUS'is.

240

ABLLSSOY

2 alike can be chosen in C, =2 ways

Rest 2 different letters can be chosen in °C, = 10 ways

Permutations of 2 alike and 2 different letters = Tl 12 ways

Total number of ways =2 x 10 x 12 =240

2 2

If Pis a point lying on f—6+ % =1and A(\ﬁ,O),B(—\ﬁ,O) are two points, then PA+PB =?

8

/ b’ 9 7
Eccentricity= 4/1=— =, /1 _E = %
a

Foci(+aej0)= (J—F4Xﬂ’ ]:(xﬁ,O)and(—\ﬁ,O)

4

SoPA+PB=2a=2x4=8

p <&~ q isequivalent to

(1) (pv~q)v(pvaq) 2)~pv ~q@ A(qvDp)
3)(pva)r(qvp) @ peq
)

pe~q=(P=>~9 A (~q=Dp)
=(~pv~qQ A((~q v D
=(~pv~qd A(qvDp
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19. From a survey, 73% like coffee, 65% like tea and 55% like both coffee and tea, then how many person do not

like both tea and coffee
Ans.  17%
Sol.  n(C)=73%
n(T)=65%
n(T~C)=55%
n(T UC)=n(C)+n(T)n(C~T)

=73%+ 65% —55%
=83 %

n(TuC) =n(U)-n(Tu C)
=100% — 83%

=17%
0. - — 4, then find y(In1
0. I 24y SEe , where y(0) =4, then find y(In13)
Ans 16
dy e’
= dx
Sol. J‘y+26x J‘eXJrS

=In(y+2) =In(e*+5)+C
x=0,y=4=mn6=n6+C = C=0
So y+2=¢e*+5

= y=e+3

y(In13)=¢l3 +3

=16
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21. 200429 3428 324+ . 4+30=

Ans. 3121

Sol.  ThisisaG.P. with First Terma=2'°

2’3 3
andr = 0 =5
a(r"-1)
sum of 11 terms = 1
r_

311_211
:2“><( 5 j

— 311 _211

| W

22.  Fourdifferent dice are thrown independently 27 times, then find the expectation of number of times, if at least

two of them show either 3 or 5.
Ans 11

Sol. P (atleasttwo are 3 or 5)=1—P(No 3 or 5) — P(Exactly one 3 or 5)

4\ 2(4Y
6 6\6

_y 16 32_11
81 81 27

Inbi ial distributi =27 —E —&

momial distribution,n=27, p 27,51 27
Expected value =np
:27x£:11

27
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