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Ans.

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

X a+y X+a
Ifa+x=b+y=c+z+1,wherea,b,c,Xx,y, zare non-zero dinstinct real numbers, then y b+y y+b
Z c+y z+c¢

is equal to :

(10 (2)y(b-a) (3)y(a-b) @y@-c
)

C,—->C,-C,
X a+y a
=ly b+y b
Z c+y cC

R, ->R,-R,, then R, > R, -R;

X—y a-b
=yly—z b—c
z

— O O

c
=y(-DI(x=y)(b—c)—(y—2z)(a—b)]
=—y((b—c)(b—a)—(a—b)(c—b-1))

= y(a-b)
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2 2

2. Ifthe line y = mx + ¢ is a common tangent to the hyperbola 1);—0 — % = 1 and the circle x* +y? =36, then

which one of the following is true ?
(1) c*=369 (2) 4c* =369 3)8m+5=0 (4)5m=4
Ans. (2)

Sol. For circle

for hyperbola

c=% J100m>—64 e )
from (1) and (2)

36 +36 m*>=100m? — 64

100 = 64m?

from equation (1)

100

64

2 2364 36% 20
¢ 64

= 4¢? =369

3. The area (in sq. units) of the region A = {(x, y) : (x — 1)[x] <y <2./x , 0<x <2}, Where [t] donotes the

greatest integer function, is :

8 4 4 1 8 1
(1) 3\/5—1 B) 5*/5“ ©) E\/_—E (D)?E_E

O(X—I)SyS2\/; =0<y<2Jx 0<x<«l 1<x<2
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242 -

2
1
Required Area= J. 2/xdx - 5(1) (1)
0

2
L[] 1
3/2 . 2

zg[zﬁ]—%
82 1

3 2

PR p—_LL d8=Alog, |B (6)] +C, where C is a constant integration, then ——> can be :
. 5 7sin0—2cos’0 9= og. |B (0)|+C, where C is a constant integration, then , canbe:

2sin0+1 5(sin 0 + 3) ] 2sin0+1 5(2sin0+1)
sin0+3 2sin0+1 ) 5(sin®+3) sin0+3

Ans. (4)

J- cos 0.d6

Sol. 5 75in0—2(1—sin’ )

J- c0s 0.dO
2sin’0+7sin®+3

letsinO=t
cos 6 do=dt

J- dt
2t +7t+3

[
59 2t+1 t+3
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% [In (2t+1) - In(t+3)]

1 (2t+1j
sIn|" 5 e

V1+x* -1 2x+1-x’ 1
5. The derivative of tan! X with respect to tan! 1—2x2 |atx= ) is:
3 10 5 12
Ans. (3)
V1+x* -1
Sol. Lety, =tan” {;J
X
X =tan 0
o (sece—lj
Y tan 0
. (l—cosej
= tan
tan O
[ 1—=cos0
=t
sin 0
o[
=tan tan| —
2
=y =—tan' X
dy, _1_1
dx 21+x%°
— tan" 2xy1-x°
. 1-2x°
X =sind
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Ans.

Sol.

y, =tan ' tan 2¢

=2sin "'x

dy, _s 1
dx 1-x°

2

%_ 1-x
= dy, 4(1+x%)

2

Ifthe sum of the second, third and foruth terms of a positive term G. P. is 3 and the sum of its sixth, seventh and

eighth terms is 243, then the sum of the first 50 terms of this G. P. is :

(1) % 3¢*-1) (@ 21_6(350 -1) 3) %(350 -1) 4) 21_6 (3*-1)
“4)

Let GPa, ar, ar? ......

T, +Ty+T,=3

ar+ar’+ar’=3 ... (1)

T+ T, + Ty = 243
ar’ +ar®+ar’ =243 .. ()

equation (2) + equation (1)

243
rf=—"—"=281
3
r== 3 for positive terms GP =3
T3
_ar’ -1
0T T
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_i 350 _1
130 31

30—
26

7. If the length of the chord of the circle, x?> + y?> =12 (r>0) along the line, y —2x = 3 isr, then r?is euqal to :
1)12 2 2 3 2 4 %
(1) 2) 5 3) 5 4) 5

Ans. (B)

Sol.

Length of chrod AB

r=2r’ —p’
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8. If for some o € R, the lines
o x+1 y-2 z-1 d
ST, T T e
x+2 y+1 z+1 . )
L,: = o 5_o 1 Care coplanar, then the line L, passes through the point :
(1) (10,-2,-2) (2)(2,-10,-2) (3) (2,10, 2) 4) (10,2, 2)
Ans.  (2)
3 2
. 2 -1 _
Sol.  Ifline are coplanar then =0
oa S5-a 2
aB3+2)-5-a)(1-4)+1(1-6)=0
Sa+15-3a-7=0
200+ 8=0
oa=-4
x+2 _y+1_ z+1
>4 9 1
Now satisfy the option
1 1102 l fn2 E 2 1 ) E
9. if L=sin 16 )5S (g and M = cos 16 ) S| g ,then :
DL= — +  cos & DM=—= + L cos ™
()—2\/5 5 €08 ¢ (2) =N 5 ©os ¢
L L
(3)M—4 2+ cos (4) L—4\/§— c0s "o
Ans. (B)
I-cos— I—cos—
Sol. L= 2 - 2
1 1
L = _2ﬁ — 5 cos 2
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T
1+cos = I_COSZ
. 8

2 2

RIS
—2\/5 20058

10. If x =1 is a critical point of the function f{x) = (3x> + ax — 2 —a)e*, then :

()x=1landx=- 7 are local minima of /.

(2)x=11isalocal minima and x =— 3 is a local maxima of /.

2
(3)x=1isalocal maximaand x =— 3 is a local minima of /.

(4)x=1andx=— 3 is alocal maxima of /.

Ans. (2)

Sol.  f(x)=(6x +a)e*+ (3x*>+ax—2 —a)e*
£ (1)=0
(6+a)e+(B3+a-2-a)e=0
6+a+1=0
a=-7
f(x)=(6x —7)e* + (3x>—Tx -2 + T)e*
f(x)=eX[6x — 7 +3x>-7x + 5]

=e*(3x2—-x-2)
=e*(3x2-3x +2x-2)
— e (3x+2) (x— 1)

f(x)=0

x=1,x=—§
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+ — I
| |
_2 1
3
11. There are 3 sections in a question paper and each section contains 5 questions. A candidate has to answer a

total of 5 questions, choosing at least one question from each section. Then the number of ways, in which the

condidate can choose the questions, is :

(1) 2250 (2) 3000 (3) 1500 (4) 2255
Ans. (1)
Sol.
A(5) B(5) C(5) Number of selection
Type| 1 1 3 'C,’C,’C,’C,
Type| 2 2 1 ’C,’C,.’C,. C,

=3(10)(5) (5)+3(10) (10)(5)
=750+ 1500
= 2250

(mq)/
. X |e -1
12. lim
)H \/1+x2+x4—1

(1) does not exist (2)isequalto 1 (3)isequal to /e (4)isequalto 0

Ans.  (2)

1+x2+x* -1
x[e( X : —1}
Sol. lim

0 (\/1+ x*+x* —l)

lim
x—0

1+x*+x* —1 (9}

X 0

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

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

Page No. 10




MATRIX Question Paper With Text Solution (Mathematics)
JEE Main September 2020 | 5 Sep Shift-2

. x* +x*
lim

=0
0 x(\/l+>(2+x4 +1)

==
{ }] 5)

lim
x—10 (\/1+x2+x4 -1

X

=1

—1+i\/§ *
13. The value of 1—: iS:
(1H)-2b (2)-2%i 3)6° 4251

Ans. (2)

Sol.  Let Z, =—1++/3i

2

Z = e
Z,=1-i
= V26"

30 iz—n

(ij | 2e’
2 \/E.efiZ
~(v2)' (

() (()j

=@
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14. If the sum of the first 20 terms of the series log;12) x +1og;1/3) X +log;1/4) x +...is 460, then X is equal to:
(72 (2) e? (3) 74/ (4)7"?

Ans. (1)

Sol.  2log, x+3log, x+4.log, x+....20 term = 460
log, x* +1log, x* +log, x".....20 terms = 460

10g7(X2+3+4 AAAAA 20lerm):460

20
X7[4+19><1] _ (7)460

() = (1)
x =(7)

15. Which of the following points lies on the tangent to the curve x* e¥ +2 \/yT =3 at the point (1,0) ?
(1) (2, 06) (2) (=2, 6) (3)(2,2) (4 (2.4

Ans.  (2)

1
y
3¢y + x4 oY yl4 90 —F— =
Sol. 4xe+x.e.y+22/—y+1 0

at (1, 0)

4+yl+y!l =0

equation of tagent
Y- 0=-2) -1
y+2x=2

satisfy option
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16. The statement

(p—=>(@> p)—>P—>@VvQq)is

(1) equivalentto (p v q) v (~p) (2) a contradiction
(3) equivalentto (p AqQ) A (~Qq) (4) atautology
Ans. (4)
Sol.
P q q—p [P—>(q—>p)] pva| Popvey | (P>(@->p)—> (P>(pvg)
T T T T T T T
T F T T T T T
F T F T T T T
F F T T F T T
, : , : dy : : n
17. Let y=y (x) be the solution of the differential equation cos x e +2ysinx=sin2x,x € | 0, 5 Ify(n/3)=
0, then y(n/4)is equalto:
1
(1H)2+2 @) V2 -2 (3)2-+2 Olvi
Ans. (2)
d sin
Sol. X +2y—— =2sinx
dx COs X
If: eIZtanxdx
y. sec?x = .[2 sin x.sec” x dx
y.sec’x =2sec X +¢
y(n/3)=0,=>c=-4
y. sec’x = 2sec x —4
y =2c0s X —4 cos’x
Ty 2 4
4) 2 2
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18.

Ans.

Sol.

19.

Ans.

=22

If the system of linear equations
x+y+3z=0
x+3y+k?z=0
3x+y+3z=0

) Y.
has a non-zero solution (x, y, z) for some k € R, then x + (;j isequal to:

(H-9 2)-3 3)3 @9
)

For non-zero solutiuon

D=0

1 1 3
1 3 K
31 3

=0

1(9-k*)-(3-3k*)+3(1-9)=0
9-k>-3+3k*-24=0
2k?—-18=0

k2 =9

system of equation

X+y+3z=0 .. (1)
Xx+3y+9z2=0....cc......... (2)
3Xx+y+3z=0..cceeenenn. 3)
(H-0G)

2x=0, =>x=0

If a.and B are the roots of the equation, 7x? —3x —2 = 0, then the value of > isequalto:

+—
l1-a* 1-PB
1 3 27 27
() > @ 316 @ 35

€)
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Sol.  7x3x+ 2=02%

B

3 2
o+B==, af==
P 7 P 7

_o—op’+pB—-Pa’
1-o’+p* +a’p’

(o+PB)—op(a+P)
1—(at+B) +20B + ()’

3,23
777 _2
9 4.4 16
49 7 49
20. If the mean and the standard deviation of the data 3, 5, 7, a, b are 5 and 2 respectively, then a and b are the

roots of the equation :

(Hx2—10x+19=0 (2)2x*-20x+19=0

(3)x*-20x+18=0 4)x*-10x+18=0
Ans. (1)

5+3+7+a+b
5

5

Sol. Mean =

a+b=10

1
2, A2 2 2 2 5
S.D:[S +3 +75+a +b _52} 5

83+(a+b)’ —2ab

25=4

83+ (10)>—2ab—125=20
ab=19

equation

x’ —(a+b)x+ab=0
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x> —(10)x+19=0
21. In abombing attack, there is 50% chance that a bomb will hit the target. At least two independent hits are
required to destroy the target completely. Then the minimum number of bombs, that must be dropped to ensure

that there is at least 99% chance of completely destroying the target, is

Ans. 11
1
Sol.  P(H)=7
_ 1
P(H)ZE

let minimum no. of Bomb required is 'n'

I-n ln—n ln>2
“{2 “l2) 7100

22. LetA={a,b,c} and B {1, 2, 3,4}. Then the number of elements inthe set C= {f: A — B |2 €f(A)andf

is not one-one}is
Ans. 19
case: 1

when range of f containt only one element and 2 € f(A)

Then

a 1
b—>2 4 of way =1
0/3

Case: 2
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when range of f containt exactly two elements and 2 € f(A)

for example
a 1
bl 2
c 3
4

!

31
| _
(D3¢, x 5 7y* 2 =18

Total=1+18 =19

23. Let the vectors 3,  , ¢besuchthat| 3 |=2,|p|=4|and |¢|=4.Ifthe projection of bona is equal to the
projection of € on @ and b is perpendicular to ¢ , then the value of | g+ b—¢ | is

Ans. 6
Sol.  |d|=2,|b|=4,|¢|=4,a.b=3.¢,b.c=0
|5+B+8|=(|§|2 +|bP +|CF +25.B—2B.6—26.5)5
1
=(4+16+16+0)?
=6
24, If the lines x +y=aand x — y = b touch the curve y = x>— 3x + 2 at the points where the curve intersects the

. . a
x-axis, then is b equal to

Ans. 0.5
Sol.  Curve touch x-axis at axis y=0
x?=3x+2=0
x=1,x=2
P(1,0) Q(2,0)
dy=2x-3

ﬂ) _
dx 1.0
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equation of tangent at P
y—-0=-1(x-1)

x+ty=1

o)
dx (2.0)

equation of tagent at Q

y—0=x-2

X—y=2
25. The coefficient of x* in the expansion of (1 +x + x2 +x*)%in powers of X, is
Ans. 120
Sol. (1+x+x2+x3%)°

((1+x)+x%(1 +x))°

(1+x)°(1+x)°
= °C,x*". € x"
=°C,. T, X"
2ri+r,=4

T, r,
0 4
1 2
2 0

Cofficient= °C,.°C, + °C,.°C, +.°C,.°C

0

=15+6x15+15=120
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