n MATRIX MATHEMATICS

JEE MAIN SEP 2020 (MEMORY BASED) | 4" Sep. SHIFT-1

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

1. If1+(1-12)+1-34)+(1-5.6*)+....+(1-19.20%) = a.— 220, then ordered pair (c, B) is
(1)(10,103) (2) (11, 103) (3)(10,107) (4)(11,97)

Ans.  (2)

Sol.  Sum=1+ ) (1-Qr=-1)2r)?)

10
=1+ (1-8r'+4r%)
r=1
10 10
=1+10-8) r’ +4> r’
r=1 r=1

2
:11_8(10><11j +4(10x11><21j
2 6

=11 -8 (55)2+ 55 x 28
=11 + 55 (28 — 440)
=11+55x (—412)

=11-220x 103
SLoo=11,=103
cosO 1isinH s |ad ] o
2. IfA=| | and A” = , then which one is incorrect
18in 0 'cos® b ¢
1
(Ha*>—c*=0 Q) a*-d*=1 (3)a2—b2=5 @ a*-b*=1
Ans.  (3)
, | cosO 1sin0 || cosO isinO
Sol. A=l ..
isin® cosH ||isin® cosO

{cos 20 isin 26}

isin’0 cos26

| cos?0+i’sin’6 i(2cosOsin6)
2isin0.cos® cos’0+i’sin’ O

; {00526 isin26}{cose isine}

- 1sin20 cos20 || isin® cosO
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n MATRIX MATHEMATICS

~ { cos30 isin 36}

1sin30 cos30

AS = cos50 isin50| |a d
“|isin50 cos50| |b c
a=cos50 b=1sin50

c=cos50 d=1sin56
aZ — b2 =c0s250 —i? sin%?50 = co0s250 + sin%50 =1

3. Iff(x) =j(x*ﬁ)2 dx . Find f(3)— (1)
A, (n+6—3x/§)

12

X =tan0
= dx =2 tan sec?0 dO

- J‘tan9.2 tan0 sec’ dO
(1 +tan’0)’

2 2
_ J-2tan 94sec 0 40
sec' 0

2
_ J- 2(sec29 -1 40
sec 0

= j2(1 —co0s’0)do
= j 2sin’ 0do
= [(1-cos26)do

sin 20

=0- +C

3 tan O
1+tan’ O
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M ATR Ix MATHEMATICS

f(x) = tan™' (\/;)— Jx +C

1+x

£(3) =tan"" (ﬁ)—gw

£(1) = tan "' (1) —%+ C

ﬂa—ﬂn=mn1Ja-mnqn+%_%§

_n_m, 2-\3
3 4 4

T 2—x/§

12 4

T+6-33
12

4. Iff(x)=x—2}; x €[0,4] and g(x) = f(f(x)). Find [(g(x)=f(x))dx.

Ans. (1)
Sol.  f(x)=[x—2|
g(x) =f(jx - 2)) =[x - 2|2

f(x) =[x — 2]

y
M%x
Aﬁéﬁ)
ol 2 3 >X

j f (x) dx = Area of shaded region

0

=l><2><2+l><1><1:§
2 2 2
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n MATRIX MATHEMATICS

g(x) = lx-2|-2|

(2,2)

ol 2 3 4

3

:%x2x2+—(1).(1+2):%
E(g(x)—f(x)ﬁx zig(x)dx—if(x)dx
T34
2 2

5.  Let ¢(t)=%—t2+t

2 2
The maximum value of ¢(t) is the eccentricity of the ellipse X—z + % =1, which has a latus rectum of length 10.
a

Find a2 + b2,
Ans.  (126)
. D
Sol.  Maximumvalue of ¢(t)=— T
- [1 +4. 5}
_ 12
—4
_l{§}_£
43| 3
.. ) 2
.". Eccentricity of ellipse = (I)(t) = E
We have
Latus Rectum=10
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n MATRIX MATHEMATICS

. o b2=45
b2 =81 +45=126

6. Persons who read newspaper of type A'is 63% and those who read newspaper of type B is 76%. Then % of

people who read both newspapers can be.
(1)33% (2) 70% (3)25% (4)55%
Ans. (4)
Sol.  A=Person whoread newspaper of type A
B =Person who read newspaper of type B
n(A)=63%
n(B)=76%
n(ANB)=x%
Let n(U) =100
n(A)=63,n(B)=76,n(ANB)=x
n(AUB)=n(A)+n(B)-n(ANB)<100

63+76-x <100
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n MATRIX MATHEMATICS

39<x<63
X2 y2
7. If from point P(3, 3) on the hyperbola —-— = =1 anormal is drawn which cuts x—axis at (9, 0), then the value
a~ b
of (a2, €?) is
9 9 9
=,3 =,0 3,=
(M) (2 ) @ ( ) } (3.3 (4)( 2)
Ans. (1)
Sol.
y
A
: 3,3
: A
: ~—>X
/ \ (9,0)
2 2
2—2—;]—2—1 . Pliesonit
"
a-_'b
11 1
a2 b2 9 -------------- ( )
Equation of tangent at P :
x3 vy3
——=—-1=0
a’ b’

2
Slope of tangentat P =—
a

2
a

.. Slope of normal at P = g
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n MATRIX MATHEMATICS

f
8. Let f(x +y) = f(x) +f(y) +x%y + y?’x and Limﬁ =1.Find ' (3).

x—0 X

Ans.  (10)

f(x+h)—f(x)

Sol.  f'(x)=Lim

h—0

f(x)+f(h)+x2h+h2x—f(x)

f'(x)=1+x>
A 3)=1+9=10
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9.

Ans.

Sol.

xy'—y=x2(xcosx + sinx) and if f() = &, then find f "(gj +f (gj .

(5+2)

Xy'—y=x%(x cos x +sin x)

1
y'—;y=x(xcosx+sinx)

ﬂ__ =X + i
Ix Xy (x cos x +sin x)

1
If= J-

1

= eflnx - —
X

1 1
o= =X + i +
Y-y J-x (xcosx+sinx)dx+c

= ij(xcosx+sinx)dx+c
X

= X:xsinx—jsinxdx—cosxﬂ:
X

= X:xsinx+cosx—cosx+c
X

y=x2sinx + ¢x

f(x) =x? sinx + cx

L f(my=0+cn=m

soe=1

f(x)=x?sinx +x

f(x) =2x sinx + x? cosx + 1

'(x) = 2sinx + 2x cosx + 2x cosx — X2 sinx

= 2sinx + 4x cosx — X2 sinx

2 2
NEA LI E AT &
2 4 27 2 4

= o Z)er( 2] -2+
2 2 2
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X
d =
10. J‘(xsinx+cosx)2 )

XSE€CX

Ans. (tanx-— +C)

X sin X + cos X

2

X
d
Sol. J-(xsinx+cosx)2 )

=_[(xsecx). (xcosx) ~dx
X Sin X +cosx
( )

XCOSX

XCOSX 2dx—J.(secx+xsecxtanx) J. —dx |dx
) (xsinx +cosx)

:xsech- .
(xsmx+cosx

3 dX =—.—
(xsinx +cosx) X Sin X + cos X

J- X COS X 1

[Use substitution t=xsinx + cosx

dt=xcosxdx]

=xsec x.(_—lj—jsecz x(cosx +xsin x)(_—ljdx

X sin X + CoS X X sin X + cos X

—X S€CX )
=,—+Isec xdx
X Sin'X +Cos X

X SECX
=tanx—————+c¢
X SIn X + COS X
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11. If(a-l—\/EbCOSX)(a—\/Ebc()sy) a2 —h? Flndd_ at (g gj

a+b
a—b)

Ans. (

Sol. (a+\/§bcosx)(a—x/§bcosy):a2—b2

Differentiate w.r.t. 'x'

(O—\/Ebsinx)(a—\/Ebcosy)+(a+\/§bcosx).(0+x/§bsiny)y':0

b
At| 703

(—b) (a—b) +(a+b)by =0

,_a-b
Y a+b
dy a-b dx _a+b
dx a+b dy a-b

12. 2. 7Cy=

Ans.  (3'C,-%C,)
20

Sol. Z So_rcs

r=0
= 50C6 + 49C6 + . + 30C6
— Coefficient of x6in | (1+x)" +(1+x)" +...+(1+ x)so}

(%) (14 %) 1)

(l+x)—l

= Coefficient of x® in

(1+x)" = (1+x)”

X

= Coefficient of X in

= SIC7 _ 30(:7
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13.  Iftwo vertical poles AB and CD of height 15 mand 10 m respectively and A and C are on ground. P is the point

of intersection of BC and AD. What is the height of P from the ground in m.
Ans. (6)

Sol.

Let AM =x,CM =y

InAACD

(M + ()

y_1Io
x 15

"X

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

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

Page No. 11
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14.  If aand B are roots of x> — 3x +p =0 and y and J are the roots of x> — 6x + q= 0 and a., B, y, 8 are in G.P.

then find the ratio (2p + q) : 2p—q).

Ans. (-3)
) <a
Sol. X" =3x+p=0
B
at+B=3;0B=p

Y
x?—6x+q=0 <8

Y+06=6;70=q
-+ o, B, v, dare in GP.

Let o, B = ar, r=ar?, 8 = ar’, where r is common ratio of the G.P.

otoar=3 .. (D
o tarr=6 ... (I
D+ D

a(l+r) 1
ar’(l+r) 2
=2

2p+q) _ (2ap+73) _ (2ol r+a’r’)
(2p-q)_(2ap=18) (20’ r=a’r’)

4
:(2+r J:2+4=_3

2-1t ) \2-4
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1
15. If probability of hitting a target is 10° then minimum number of shots required so that the probability to hit target

1
at least once is greater than 1 is:

Ans.  (3)

Sol.  Letnumber of shot required =n
Prob (To hit target at least once)
=1—P (not hitting in n attempt)
H=anevent of hitting the target

P(H) = %, P(H) = %

3 9
n=1 — > =0 X

4 10

3 81
n= >

4100

3 729
n=3 —>—

4 1000

Minimum number of shots = 3.
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16.  Let AABCisaright angled triangle right angled at A such that A(1, 2), C(3, 1) and area of AABC = 55 , then

abscissa of B can be

(1) 2++2 2) 1+25 (3)1-35 4) 1+35
Ans. (2)
Sol.

c@3,1)

A(L,2) B (a, B)

_B-22-1__,
a—11-3
3M_(_1j:_1
a1 2
_B=2_,
o—1
B=20 ccourrrs (1)

Area of AABC = 5,5

%xABxACzS\/g

= AB? x AC?= 125 x 4

((o=1) +(B=2)")((1-3)" +(2-1)" ) =500
((a=1)" +4(a=1))(4+1)=500

= 5(a—1)".5=500

(a—1)" =20
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17.

Ans.

Sol.

18.

Ans.

The mean and variance of 5, 7, 10, 12, 14, 15, a, bare 10 and 13.5 respectively, then value of |a—b| =

()

10 = 547+12+10+15+14+a+b
8

=80=63+a+b

a+tb=17 (D

1 (T2
Variance = 62 = Hzxi _(X)

1
= 13.5= < (2549 + 144 + 100+ 225 + 196 +a> + b%) — 100

= 108 =739 + a> + b? — 800

= 908 =739 +a? + b?

=a?+b’>=169

= (a+b)>’—2ab=169

= 289 — 169 = 2ab [use (D]
ab =60

(a—b)*>=(a+b)’>~4ab

= (a—b)> =289.-+240

= (a+b)?=49

Sla=bl=7

Statement—1 ~p — (~ q &~ p) is a tautology.
Statement-2 (~ q Ap) — q isa fallacy.

Then which of the following is true :

(1) Statement 1 is true, statement—2 is false

(2) Statement—2 is false, statement—2 is true

(3) Both statement—1 & statement—2 are true

(4) Both statement—1 & statement—2 are false

)
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Sol.

19.

Ans.

Sol.

Sy S,
plq|~p|~q|~qe~p|~p>(~qe-p) | pA—q|(~qAp)—q
T|T| F|F T T F T
T|F|F|T F T T F
FIT| T | F F F F T
FIF| T | T T T F T

S, is not a tautology
S, isnot a fallacy

= both false.

2z +i1 . . o
Let o= o where z=x +1iy and k is a positive real number.
z—ki

Curve Re (0) + Im(w) =1 cuts y—axis at two points P and Q such that PQ =5, then value of k is

)

27 +1
o= -
z—-ki

Put z=x+1y in the above relation

z=x+1iy, k>0

.. 2x +2iy +1
X +1y —ki

o 2X+(2y+1)ixx—(y—k)i
x+(y—k)i x—(y—k)i

_ 2x* —2x(y—k)i+x(2y+1)i+(2y+1)(y—k)

o) ; >
X +(y—k)

_ 2x’ +(2y+1)(y—k)
x? +(y—k)2

Re(w)

(2y+1)x—2x(y—k) _ x(1+2k)
xz+(y—k)2 szr(y—k)2

Im(o) =

Let Curve C: Re(w) + Im(w) =1

- 2x2+(2y+1)(y—k)+ x(1+2k) _
X +(y—k)2 X +(y—k)2
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20.

Ans.

Sol.

=22+ QRy+ 1D (y-k)+x(1 +2k) =x>+ (y—Kk)? e (1)
Curve cuts y—axis at two points P and Q

For point of intersection at y—axis

Put x =0 in the equation (1)

0+QRy+1)(y-k)+0=0+(y—k)*

=2y* - 2yk +y—k=y> - 2yk + k?

/Y1

2 2
=y +ty-k-k =0
Ny,

Ni)

9

V1+ 4k +4k*

1

= PQ=y -y, 5

— 3=

= 25=1+4k +4k?
= 4(k*> +k)=24
=>k*+k-6=0
=k+3)(k-2)=0
L k=-3o0rk=2
Since k>0

. k=2 (accepted)

Number of solutions of the equation [x]* +2[x +2]-7=0, x e R are:
(1) two (2) four (3) infinite (4) no solution
)
We have [x]?+2[x+2]-7=0
[x]* +2([x] +2)-7=0 [x+1]=[x]+I
Let[x]=t I € integer]
=S2+2(t+2)-7=0
=t+2t-3=0
(t+3)(t-1)=0
t=-3 or t=1

[x] =3 or [x]=1
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21.

Ans.

Sol.

-3<x<-2 or
S xe[-3,-2)U[L2)

Hence, infinite solution

1<x<2

Let fbe a twice differentiable function for x € R such thatf(2)=5, f'(2)=8and f'(x)>1, f"(x)>4 then

the minimum value of f (5) +£'(5) is

(28)

We have

f(x)>1

i f'(x)dx 2_5[ 1dx
2 2

= [f®] 2 (5-2)

= f(5)-f(2)>3
= (5)>3 +f(2)

f5)>8

f'(x)> 4
5 5
jf"(x)dx zj4dx
2 2

= [f'@] 24(5-2)

= f(5)=f(2)> 12
= f(5)>12+(2) =20

2 f(5)>20

using (I) and (IT)
f(5)+1(5)>28

£(5)+ £(5)| min =28
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