MATHEMATICS
JEE-MAIN (August-Attempt)
26 August (Shift-1) Paper

Solution
SECTION - A
1. If the sum of an infinite GP a, ar, ar?, ar’, ....... is 15 and the sum of the squares of its each term
is 150, then the sum of ar?, ar?, ar®, ... is :
1
1) =
(1) >
5
2) 2
(2) >
25
3) &2
(3) >
9
4q) 2
(4) 5
Ans. (1)
Sol. Sum of infinite terms :
a .
— =15 ... i
1-r ®
Series formed by square of terms :
a2, a’r?, a’*, a%® ...
a2
Sum = > =150
-r
- 2 2 =150 -~ 15.-2 =150
1-r 1+r 1+r
= 2 =10 . (ii)
1+r
by (i) and (i) a = 12; r= %
Now series : ar?, ar®, ar®
S _ ar.2 _ 12(%5) _ 1
moT e - /2
R
2. Let ABC be a triangle with A(-3, 1) and ZACB =6, 0 < 0 <§. If the equation of the median

through B is 2x + y - 3 = 0 and the equation of angle bisector of Cis 7x — 4y - 1 = 0, then
tano is equal to :

4
(1) 3

1
(2) 5
(3) 2
3
(4) y)
Ans. (1)
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A(-3,1)
7x-4y=1 2x + y-3=0

Let C(a, b)

B C(a, b)
Sol.

" M(g,b+1j lieson2x +y-3=0
2 2

= 2a +b=11 ... (i)

- Clieson7x -4y =1

= 7a-4b=1 ... (ii)

- by (i) and (ii) : a=3,b=>5

= C(3,5)

. Mac = 2/3

Also, mep = 7/4

0

= tan=- = = tan— =

= tano =

3. Let 6 e (0, ;j . If the system of linear equations,

(1 + cos®0) x + sin?08y + 4sin36z=0
cos’0 x + (1 + sin®0) y + 4sin36z =0
cos’0 x + sin0y + (1 + 4sin30)z=0
has a non-trivial solution, then the value of 0is :

4
(1) 5

o
18
S5n
18
7
18

(2)
(3)
(4)

Ans. (4)
Sol. Case-1
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1+cos’® sin’6 4sin360
cos’® 1+sin® 4sin36 | =0
cos’ 0 sin® 1+4sin30

Ci->C +6GC

2 sin’0 45sin30

2 1+sin’6 4sin30 | =0

1 sin*6 1+4sin30

R; > R; - R, R, - R, = R3

0o -1 0

1 1 -1 =0

1 sin’0 1+4sin*0

or4 sin30 = -2

sin 30 = - 1
2
7n
0=—
18

4. The sum of solutions of the equation & = |tan 2x|, x e —E, T- {n, —n}is :
1+sinx 2 2 4

11x
(1) - 0

3
7r
)
(2) 30

T
(3) -1

T
(4) 10
Ans. (1)
Sol. 95X
1+sinx
cos’ x /2 -sin®x /2
(cosx /2+sinx/2)

= | tan 2x |

:|tan2x|
= tan’ (%—gj = tan? 2x

= 2X = nni(ﬁ—ij
4

2
-3r -n =w
:>X = PP A S
10 6 10
-11n
or sum = .
6
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5. Let A and B be independent events such that P(A) = p, P(B) = 2p. The largest value of p, for

which P (exactly one of A, B occurs) = g, is :
(1)
(2)
(3)

g Wik OIN O A

4) =

Ans. (4)
Sol. P (Exactly one of A or B)

= P(AmE)+P(KmB) = g

-
N

= P(A) P(B) + P(A) P(B) = g

= P(A) (1 - P(B)) + (1-P(A)) P(B) = 2

5
“P(1-2p)+(1-p)2p=g
—36p°-27p+5=0

1 5
=p=75 0=
3 12
24
Pmax - 12
6. If the truth value of the Boolean expression ((pv gq) A (@ —>r) A (~r)) > (p A q) is false, then
the truth values of the statements p, q, r respectively can be :
(1) FFT
(2) FTF
(3) TFT
(4) TFF
Ans. (4)
Sol.
P q r Pvq qor anb ~r arba(~r)| paq | €c—d
= v — | &
T F T T T T F F F T
F F T F T F F F F T
T F F T T T T T F F
F T F T F F T F F T

Rankers Offline Centre - Near Keshav Kunj Restaurant | Pandeypur Varanasi - Call 9621270696



I L= .
7. The value of lim=> ———is:
e N Zg N° +4r

(1) % tan™t (4)
(2) tan™! (4)

(3) L tan (2)

2
1 1
4) 5 tan™ (4)
Ans. (4)
1 2n-1 1
Sol. InimEZ—2
=0 1+4(rj
n
2
= L= I 1 5 dx
21+ 4x

2

1 _
= L= Etan 1(2x)

= L= ltan’14.
o 2

8. Let y = y(x) be a solution curve of the differential equation (y+1) tan®x dx + tan x dy + ydx =

0, xe (0,%}. If lim xy (x)= 1, then the value of y[:jis :

X—0+

(1 - -1

+1

(2)

Ala pa Mo

(3)

T
ORE

Ans. (3)
Sol. (y+1)tan’xdx +tanxdy + ydx =0

dy sec*x
r &Y,

o y = —tan x
dx tanx

IF= e-[ tanx % :elntanx =tan X

s ytanx = —J'tan2 xdx

orytanx=-tanx+ x + C

ory=-1+ X <
tanx tanx

x2 Cx

+ =1

or limxy = -x + =
x->0 tanx tanx

orC=1
y (x) =cotx+ xcotx-1
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vyl 2| = n
4 4
9. The mean and standard deviation of 20 observations were calculated as 10 and 2.5 respectively.

It was found that by mistake one data value was taken as 25 instead of 35. If o and \/Eare the

mean and standard deivation respectively for correct data, then (o, B) is :
(1) (11, 25)
(2) (11, 26)
(3) (10.5, 26)
(4) (10.5, 25)
Ans. (3)
Sol. Given:

Mean (X) :& =10
20
or Y x, = 200 (incorrect)

or 200 - 25 + 35 = 210 = ) X, (correct)

Now correct X = & = 10.5
20
again given S.D. = 2.5 (o)

o= 2N (10)2 = (2.5)2

20
or Y x? = 2125 (incorrect)
or Y x> = 2125 - 25° + 35°

= 2725 (Correct)

. correct o = 2722 _ (10.5)?
20

o’ =26

orc = 26
- 0=10.5, p = 26

1-x
X

10. Letf(x) = cos[z tan™ sin(cot1 ]J ,0<x<1.Then:
(1) (1 + x)? f(x) + 2(f(x))?
(2) (1 = x)?f(x) + 2(f(x))?
(3) (1 +x)? f'(x) = 2(f(x))?
(4) (1 - x)? fi(x) - 2(f(x))?
Ans. (2)

Sol. f(x) = cos[Ztan1 sin[cot1 ’I;X]]
X
-1 1-x .1
cot™ ,[—= =sin Jx
X

or f(x) = cos (2 tan™'v/x )

0
0
0
0
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= cos tan™ [2—
1

1-x
1+x

Now f'(x) =

f(x) =

2
(1+ x)2

or F(x) (1 - x)? = —2(1"‘)

1+x
or (1 - x)? f'(x) + 2(f(x))* = 0.

2 22 2100

11. The sum of the series +— +— +ns +——— whenx=2is:
X+1 x*+1 x"+1 +1

2100

(2)1+41%011
@1 g
@i 2

Ans. (1)
Sol. S =

S + = + +. = .

S + =
1-x 1-x

Putx =2
101
S=1-_2
71

Not in option (BONUS)

20
12. If °C, is the co-efficient of X" in the expansion of (1 + x)*°, then the value of > r* C_ is equal
r=0

to :

(1) 420 x 2%°

(2) 420 x 218

(3) 380 x 218

(4) 380 x 2%
Ans. (2)

20
sol. >'r.%c
r=0

Y (4(r-1)+r). *C,
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20x19 20
-1). .18 i) o e
dor(r )r(r—l) C +r rz H
= 20 x 19.2'8 + 20.2%

= 420 x 218

13. A plane P contains thelinex + 2y + 3z+ 1 =0 =x -y - z - 6, and is perpendicular to the
plane -2x + y + z + 8 = 0. Then which of the following points lies on P?
(1) (1,0,1)
(2) (21 _11 1)
(3)(-1,1,2)
(4) (0,1, 1)
Ans. (4)

Sol. Equation of plane P can be assumed as

P:x+2y+3z+1+A(x-y-2-6)=0
>P:(1+A)x+2-1)y+(B3-1)z+1-61=0
= A, =(1+2)i+(2-2)j+(3-)k

~nn, =0

= 2(1+0)-(2-2)-(3-1)=0

AW

= 2+212-24+12-3+12=0 = Ar=

= P:7_X+§ %_Ezo
4 4 4 4
= 7Xx + 5y + 9z = 14

(0,1,1) lieson P

2 2

14. On the ellipse %JFYZ = 1 let P be a point in the second quadrant such that the tangent at P to

the ellipse is perpendicular to the line x + 2y = 0. Let S and S' be the foci of the ellipse and e be
its eccentricity. If A is the area of the triangle SPS' then, the value of (5 -e?). Ais :
(1) 24
(2) 6
(3) 14
(4) 12
Ans. (2)
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Sol.

NS | 5/

Equation of tangent : y = 2x + 6
at P
~ P (-8/3, 2/3)

1

e=——

NA
S&S' = (-2, 0) & (2, 0)

Area of ASPS' = l><4><E
2 3
A=
3
L (5-e)A=[5-1]% 6
2)3

V5 2 -
15. The value of J' (()Hl] +(X_1] —2] dx is :
q x-1 x+1
VA
(1) loge 4
(2) loge 16

(3) 4 |oge(3+2ﬁ)

(4) 2 loge 16
Ans. (2)

Sol. I- yjﬁ ((X—” _XZ 1J2de

X-1 x+1
A

Vi
dx = 1=2.4 j
0

X X
x? -1

%/E 1
2X_ 4y 3I=—4|x2—1|0/ﬁ

:>1=—4£X2_1

=1=4In2 =1I=In16

16. The equation arg (z—_ﬂ = % represents a circle with :
+

(1) centre at (0, -1) and radius V2
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(2) centre at (0, 1) and radius 2
(3) centre at (0, 1) and radius 2
(4) centre at (0, 0) and radius V2

Ans. (3)
Sol.
Im,
» Re
In AOAC
. (n 1
sin| — | = —
e e
= AC = 2
OA 1
Also, tant= 20 = =
4 OC ocC
= 0C=1

. centre (0, 1) ; Radius = 2

17. If aline along a chord of the circle 4x*> + 4y®> + 120x + 675 = 0, passes through the point (-30,
0) and is tangent to the parabola y> = 30x, then the length of this chord is :

(1)5
(2) 35
(3)7
(4) 53
Ans. (2)
Sol. Equation of tangent to y* = 30x
y=mx+ 30
4m
Pass thru (-30,0) : a=-30m + % >m’="
1 1
> m= = orm=-=
2 2
1 X
Atm=5:y=5+15 = x-2y+30=0
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&G

A\\/B X-2y+30=0

225 225
KABZZ Rz—P2 =ZT—T

:>,eA3=30% =%=3£

18. let a=i+j+k and b=j-k.If ¢ is a vector such that ax¢=b and &.¢ = 3, then é.(BxE) is

equal to :

(1) -2

(2) 6

(3) 2

(4) -6
Ans. (1)

Sol. |al=+3; a.¢=3; axb=-2i+j+k, axc=b
Cross with a.
ax(axc) = axb
= (a.¢)a —a’ ¢ = axb
= 3a - 3¢ =—2f+3+|2
= 3i + 33 +3k -3¢ = —2?+3+I2

L 5 2§ 2k
> C="+2+ =
3 3 3
o= e -10 2 2
~ a.lbxc) = (axb].c = —+=+= =-2
(bxe) = (axb).c = —=+3+3
12
19. IfA= ‘/g \/15 ,B = (1 SJ, i=+-1 and Q = ATBA, then the inverse of the matrix A Q*°*' AT is
- i
V5 5
equal to :
1
— -2021
(1) = 1
2021 —
J5
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1 0
2) (2021i 1}

1 0
3) (—2021i 1}

(4) (1 -2021 iJ

0 1
Ans. (3)
1 231 =2
sol. AaaT=|2 V5|[¥5 5
=2 142 1
5 55 B
paT= (1 0) g
01
Q? = ATBA ATBA = ATBIBA
= Q*=ABA
Q° = ATB’AATBA = Q°=ATB’A
Similarly :  Q%°*' = ATB***' A ... (1)
Now BZ=?O?O:1_O
i 1)li 1 2i 1

o3

Similarly B%%! = 1 _ 0
2021i 1

- AQ2021 AT - AATBZOZI AAT= IBZOZI I

:>AQ2021 AT — BZOZI — 1 . 0
2021i 1

1 o' 1 0
- (AQ2021 pATY-1 — —
(AQ ) (2021i 1] (—2021i 1}

20. Out of all the patients in a hospital 89% are found to be suffering from heart ailment and 98%
are suffering from lungs infection. If K% of them are suffering from both ailments, then K can
not belong to the set :

(1) {80, 83, 86, 89}
(2) {79, 81, 83, 85}
(3) {84, 87, 90, 93}
(4) {84, 86, 88, 90}

Ans. (2)

Sol. n(AuB)=n(A)+n(B)-n(AnB)
100 > 89 + 98 - n(AuB)

n(A uB) >87
87sn(AuB) <89
Option (2)
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Section B

1 2 .
= = in x has no
X—-2 k

1. The sum of all integral values of k (k= 0) for which the equation Ll_
X —

real roots,is___
Ans. (66)
sol. -2 1 _
X-1 x-2
x e R-41, 2}
= k(2x-4-x+1)=2 (x*-3x+2)
= k(x-3)=2(*-3x+2)

2
k

for x # 3, k=2(x—3+ 2 +3J
X -3

X—-3+

2 >22v < -3
X-3

& x -3+ 233-2@, VX < -3
X_

—>2[x—3+X%3+3]e(%@6—4¢§}{6+4¢£ﬂﬂ

for no real roots

ke (6-442,6+42)-{0}
Integral k € {1, 2, ...... 11}
Sum of k = 66

2. The locus of a point, which moves such that the sum of squares of its distances from the points

(0, 0), (1, 0), (0, 1), (1, 1) is 18 units, is a circle of diameter d. Then d? is equal to -
Ans. (16)
Sol. LetP(x, y)

XCHY + X+ (-1 +(x-1)2+y>+ (x-1)2+ (y -1)*;

= 4(x*+vy) -4y -4x =14

7
:>x2+y2—x—y—§=0

2
3. If y = y(x) is an implicit function of x such that log. (x+Yy) = 4xy, then d_y; at x = 0 is equal to
X

Ans. Z40)
Sol. In (x + y) = 4xy (Atx=0,y=1)
X +y=e"

:>1+d—y:e4xy 4xd—y+4y
dx dx
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Atx =0 dy

2

ey ( L+ 4yj + e™ (4x j—g + 4yj
X

d’y

At x =0, 2 = e%(4)* + e°(24)

dy _
dx?

=

4. The area of the region S = {(X, y) :3x* <4y <6x+24}is___

Ans. (27)
A
Sol.
For A &B
3 =6x+24 = x*-2x-8=0
- x=-2,4
4
3 3.,
A =X+6-=x°|dx
Area—,[z(2 + 4 J
2 374
= 3L+6X_X_ =27
4 4,
5. Let a, b eR, b # 0. Define a function

asinE(x—l) for<0
2

F(x)=

tan2x - sin2x

forx >0
bx?
If f is continuous at x = 0, then 10 - ab is equal to _
Ans. (14)
asinE(x—l) for<0
Sol. f(x)= 2

tan2x - sin2x

b forx >0
X
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For continuity at '0'
an;\ f(x) =f(0)
. tan2x -sin2x
= lim——m—=
x—0" bx
8x> 8x°

LTS
= ||m4 = -3
x—0" bx

= 81+l =-ab
3 3!

= 4=-ab

= 10 -ab =14

6. If Py +2.2P, + 3 .3P5 + ... 15 .1°P;s = %P, -5, 0 < s < 1, then 9%C,_, is equal to
Ans. (136)
Sol. 'P;+2.2P,+3.3P5+ ... 15 .1°Pys

=11 +2. 21+ 3.3 + ... 15 x 15!

15

=Y (r+1-1)r!

r=1
15

D (r+1)=(r)!

r=1
=16!-1
=P - 1
> q=r=16,s=1
q+SCr_S = 17C15 =136

7. A wire of length 36 m is cut into two pieces, one of the pieces is bent to form a square and the
other is bent to form a circle. If the sum of the areas of the two figures is minimum, and the

circumference of the circle is k (meter), then (i + 1} k is equal to _
T

Ans. (36)
Sol. Letx+y=36
X is perimeter of square and vy is perimeter of circle side of square = x/4

radius of circle = ZL

T
X 2 2
SumAreas = |—| += Y
4 2n
2
2 _
_ X, (36-x)
16 4x
For min Area :
_ 144
n+4
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144

= Radius =y = 36 -

n+4
k= 36n
n+4
[i+1Jk - 36
T

8. Let the line L be the projection of the line :
Xx-1 y-3 z-4
2 1 2
in the plane x - 2y - z = 3. If d is the distance of the point (0, 0, 6) from L, then d? is equal to

Ans. Z26)
Sol. Ll:X_lzy_?’:Z_4
2 1 2
for footof L rof (1,3,4)onx-2y-z-3=0
1+t)-2@-2t)-(4-t)-3=0
=>t=2
So foot of L r= (3, -1, 2)
& point of intersection of L; with plane

is (-11, -3, -8)
dr'sof Lis< 14,2, 10> = < 7,1, 5>
A (0,0,6)
d
0 B(3,-1,2
— .0 ( ):L
7i+ j+ 5k
i j Ok
3 -1 -4
7 1 5
d = ABsin6 =|  ————|
V72 +1% + 52
12 4+ (43) + (10)
o T eof
49 +1+25

9. Let z = 1 _2i\/§ ,i = +/-1. Then the value of

3 3 3 3
21+(z+1j +(22+i2j +(z3+i3j e +(221+%j is
z z z

Ans. (13)

N
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Sol. Z-= 1-y3i —e >3
2
zr+i:2cos(—EJr:2cosr—7t
z 3 3

21 3
= 21+ Z(zr + lj = 8(cos3 r_nj = 2(cosrn +3cosr—nj
r=1 Zr 3 3

3 3 3
= 21+(z+%) +(22+Zi2j +....(221+Z%j
21 1 3
= 21+Z(Zr+—rj
r=1 pA

21
=21+ (2 cosrn +6cos%nj

r=1
=21-2-6
=13
10. The number of three-digit even numbers, formed by the digits 0, 1, 3, 4, 6, 7 if the repetition of
digits is not allowed, is ____
Ans. (52)
Sol. (i) When '0'is at unit place

T

5 4
Number of numbers = 20
(ii) When 4 or 6 are at unit place
ox] _[4,6
4x4 >

Number of numbers = 32
So number of numbers = 52
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