Sol.

Sol.

MATHEMATICS
JEE-MAIN (July-Attempt)
28 July (Shift-1) Paper Solution

SECTION - A

Let the solution curve of the differential equation xdy = (\/xz +y2 + y)dx, x > 0, intersect the
linex=1aty=0andthelinex=2aty=a.then the value of ais:
1 3 -3 5
(A); (B) 3 Q) — (D)3
Official Ans. by NTA (B)
Motion Ans. (B)

xdy = (/x% +y2 +y)dx

xdy - ydx = \/x? + y2dx

xdyydx [} v? d

X X X
dy/x _ dx

1+l

2

1n<X+ (X) +1>=lnx+R
X X
y+yERE

(09:¢
X

y+4y? + x2% = cx?

x=1Ly=0 = 0+1=C = C=1

Curve isy +/x? + y? = x2

X=2, y=a

a+Vi+aZ =4

4+0?2=16+a?-8a
3

“=3

Considering only the principal values of the inverse trigonometric functions, the domain of the
2_
function f(x) = cos™! (%) is :
1 1 1 1
@) (7] (B) [-5.2) ©(=5%) (0) (—e0.5]
Official Ans. by NTA (B)
Motion Ans. (B)
X2+4X+2| <1
x2+3
& (x2-4x+2)2< (x2+ 3)2
& (x2-4x+2)2-(x2+3)2<0
< (2x2-4x+5)(-4x-1)<0

1
< -4x-1<0—>x2 _Z
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3. Let the vectorsd= (1+6)i+ (1 —t)j+k,b=1-0)i+ (1 +t)j+2kandd=ti—tj+k,
t € Rsuchthatfora,B,y €R, a&+BB+yE=6:a = f =y = 0. Then, the set of all values of

tis:
(A) anon - empty finite set (B) equalto N
(C) equal to R - {0} (D) equaltoR

Sol. Official Ans. by NTA (C)

Motion Ans. (C)

By its given condition

:d,b,¢ are linearly independent vectors

—[dbd]=0 ()

Now, [d b &]
1+t 1-t 1
=[1-t 1+t 2
t —t 1
C2—> C1+C2
1+t 2 1
1-t 2 2

t 0 1
1+t 1 1

1—-t 1 2
¢t 0 1
(1+8) - (1 - £)+t]

=2

4. Considering the principal values of the inverse trigonometric functions, the sum of all the
solutions of the equation cos-1(x) - 2sin-1(x) = cos1(2x) is equal to :
1 1
(A4) 0 (B) 1 OF (D) -1

Sol. Official Ans. By NTA (A)
Motion Ans. (A)
Cos1x-2sin"1x =cos12x
Cos1x-2 (n— —cos™?! x) = cos1 2x
2

Coslx-n+2cos1x=cos1!2x

3Cos 1x=n+ cos-12x . (i)
Cos(3cos1x) = cos(n + cos™1 2x)
4x3 - 3x=-2x

1
4x3=x = x=0, iz

All satisfy the original equation

1
Sum=-—-to+—-=0
2 2
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Sol.

Sol.

Let the operations x,O€ {AV}. If (P xq) © (p © —q) is a tautology, then the ordered pair
(x0O)
(A) (AV) (B) (V,v) (C) (AN (D) (AV)
Official Ans. by NTA (B)
Motion Ans. (B)
Well check each option
For (A) x=vof © =A
(pvq) v(pv~q)
=pv(qa~q)
=p v (contradiction) = p
ForB:x=v,O=v
(pvgv(ipv~q=t
using Venn diagrams
pVvq pv~q

&)

Let a vector a has magnitude 9, Let a vector b be such that for every (x,y) € R X R — {(0,0)},

the vector (xd + yb) is perpendicular to the vector (6yd — 18x5) then the value of |d X b| is
equal to

(A) 93 (B) 27+/3 (©9 (D) 81

Official Ans. By NTA (B)

Motion Ans. (B)

|G| =9 & (xd +yb) - (6yd - 18x b) = 0
— 6xy|d|2 - 18x2 (4 - b) + 6y? (@ - b) - 18xy |b| = 0
= 6xy (|d|2- 3|b|2) + (d@- b)(y*- 3x) = 0
This should hold vV x,y € R xR
- |d|=3|b|2&(d-b)=0
Now |d@ x b|2 = |@|2x | b|2 - (d - b)?
S ldl?
=lafe- - ||
5> 7 |al? 81
L |dxb| === 7=27V3
Fort € (0,2m), if ABC is an equilateral triangle with vertices A(sint, - cost), B(cost, sint) and C(a,

b) such that its orthocentre lies on a circle with centre (1,;), then (a2 - b?) isequal to :

SE (B)8 ©Z (D)2
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Sol. Official Ans. by NTA (B)
Motion Ans. (B)
s=sint, c=cost
Let orthocenter be (h, k)
Since it is an equilateral triangle hence orthocenter coincides with centroid.
sa+s+c=3h,b+s-c=3k
2. (3h-a)2+(3k-b)2=(s+c)2+(s-c)2=2(s2+c%)=2

) -

. b
Circle center at (g, 5)

= a=3,b=1

8. For a € N, consider a relation R on N given by R = {(x, y) : 3x + a y is a multiple of 7}. The
relation R is an equivalence relation if and only if :
(A)a=14
(B) a is a multiple of 4
(C) 4 is the remainder when a is divided by 10
(D) 4 is the remainder when « is divided by 7

Sol. Official Ans. By NTA (D)

Motion Ans. (D)

For R to be reflective = x R x

=>3x+oax=7x = (3+a)x=7x

=3+a=7A = a=7L-3=7N+4,K XA, Nel
.. when a divided by 7, remainder is 4.

R to be symmetric xRy = yRx

3x+ay=7Ni1 3y +ax=7N2

= (3+a)(x+y)=7(N1+N2)=7N3

Which holds when 3 + a is multiple of 7

.. a=7N + 4 (as did earlier)

R to be transitive

xRy & yRz = xRz.

3x+oay=7N1&3y+az=7N2 and

3x+az="7N3

2. 3x+7N2-3y=7Ns3

2. 7N1-ay+7N2-3y=7N3

S 7(N1+Nz2)-(3+a)y=7Ns

S~ (B+a)y=7N

Which is true again when 3 + a divisible by 7, i.e. when o divided by 7, remainder is 4.
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Sol.

10.

Sol.

Out of 60% female and 40% male candidates appearing in an exam, 60% candidates qualify it.
The number of females qualifying the exam is twice the number of males qualifying it. A
candidate is randomly chosen from the qualified candidates. the probability, that the chosen
candidate is a female, is :

(A2 (B) = ©= (D)=

Official Ans. By NTA (A)

Motion Ans. (Bonus)

100
40 male 60 female
20 male qualified 40 female qualified

2

40
Probability that chosen candidate is female = %0 - 3

Ify=y(x),x € (0, g) be the solution curve of the differential equation (sin? 2x) Z—z + (8sin?2x +
2sindx)y = 2e~**(2sin2x + cos2x), with y(rr/4) = e™", then y(1/6) is equal to

2 —2m/3 2 2m/3 1 —2m/3 1 2n/3
(A) Neks (B) 7He () 7€ (D) e

Official Ans. by NTA (A)
Motion Ans. (A)

e—4x

d
Given differential equation can be re-written as d_y + (8 + 4cot 2x)y = (2 sin x + cos 2 x)
X

sin?2x
Which is a linear diff. equatio.
Lf = ef (8+4cot2x)dx — ,8x+2In(sin2x)
=e8 . sinZ 2x
.. Solution is
y(e8* - sin? 2x) = [ 2e** (2 sin 2x + cos 2x)dx + C
= e#x.sin 2x+ C
. s — _
leeny(z)—e =C=0

e—4X

Ly =

sin2x

. T\ _ e %6 _ 2 _2m
"Y(E)‘sin(z.g) R
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11.

Sol.

12.

Sol.

If the tangents drawn at the points P and Q on the parabola y? = 2x - 3 intersect at the point
R(0,1), then the orthocentre of the triangle PQR is :

(A)(0,1) (B)(2-1) (©) (6,3) (D) (2, 1)

Official Ans. by NTA (B)

Motion Ans. (B)

y2= 2x-3 .. (1) P
Equation of chord of contact
PQ:T=0

yx1=(x+0)-3 0,1)
y=x-3 ..(2)

from (1) and (2)

(x-3)2=2x-3

x2-8x+12=0

(x-2)(x-6)=0

X=20rb6

=y=-1lor3

R (0, 1)

mpr=—=-1 P (2,-1) Q(6,3)

mpqQ x mpr = -1 = PQ L PR
Orthocentre = P(2,-1)

Let C be the centre of the circle x2 + y2 -x + 2y = 171 and P be a point on the circle. A line passes
through the point C, makes an angle of % with the line CP and intersects the circle at the points
Q and R. then the area of the triangle PQR (in unit?) is :

(A) 2 (B) 2v2 (C) 8sin (5) (D) 8cos (%)

Official Ans. by NTA (B)

Motion Ans. (B)

11
X2+y2—x+2y=:

(x—D2+ (y+1)2=(2)2
Or A PQR

1
PR =QR sin 225
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. 7T
=4sin—
8

1
PQ = QR cos 22;

7T
=4 cos—
8

1
ASAPQR=;PRXPQ

1 T T
=- (4 sin -) (4 cos -)
2 8 8

T 4
=4sin— = — = 242
sm4 NG \/—

13. The remainder when 72022 + 32022 s divided by 5 is :

(A)O (B) 2 (A3 (D) 4
Sol. Official Ans. By NTA (C)

Motion Ans. (C)

72022 4 32022

= (49)1011 4+ (9)1011

= (50 — 1)1011 4 (10 - 1)1011

=5L- 1+5K-1

=5m-2

Remainder=5-2 =3

0 1 0
14. Letthe matrixA=[0 0 1] and the matrix By = A*® + 24%8 . If Ba = Adj(Bn-1) foralln = 1,
1 0 O
then det(B4) is equal to:
(A) 328 (B) 230 (C) 332 (D) 336
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Sol. Official Ans. By NTA (C)
Motion Ans. (C)

0 1 0](0 1 0

0 0 1 [0 0 1]

1 0 oftr 0 O

0 0 1

= [1 0 O]

01 0
CieCs

1 0 0
- [0 0 1]

01 0
R2 <R3

100
0 1 0|=I
0 0 1
B0:A49+2A98
= A+2I]
Bn = Adj. (Bn - 1)
B4 = Adj(Adj(Adj(Adj Bo)))
= |Bo| "
:|Bo|16
01 0] [2 0 0
Bo={0 0 1|+ |0 2 0O
1 0 0 lo o 2
2 1.0

=[0 2 1]
10 2

=2(4 - 0)-1(0 - 1)

=9

B4 (9)16 = (3)32

A2 =

15. LetS; = {zl €C:|z, — 3| = %} and S, = {z, € C:|z, — |z, + 1|| = |z, + |z, — 1||}. then forz, €
S;and z, € S, , the least value of |z2 - z1] is :
(A)0 (B); €2 (D)2
Sol. Official Ans. By NTA (C)
Motion Ans. (C)
|z2 + |z2 - 1||% = |z2 - |z2 + 1]|?
= (2 + |22~ 1)) (5 + 22 - 1]) = (22 - |22 + 1) (73 ~|z2+ 1)

=727, +|z2- 1| - 22 (23 —|z2+1|) + Z; (|22 - 1| + |22 + 1])
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=|z2+ 1|2 - |z2-1|?

= (z2+ 22)(|z2 - 1]) + (|22 + 1]) = 2(z2 + 2;)

SZ2 +Zy =0or|z2-1|+|z2+1|-2=0

. Z2 lie on imaginary axis. Or on real axis with in [-1, 1]

1 1
Also |z1- 3| = > lie on circle having center (3, 0) and radius >

_bwvvvﬁ/vvvvvvi /:\
-1 1 W(Uz, 0)
(5/2,0)

3
Clearly |z1 - Z2|min = > -1==

2
16. The foot of the perpendicular from a point on the circle x2 + y2 =1, z = 0 to the plane 2x + 3y + z
= 6 lies on which one of the following curves ?
(A) (6x+5y-12)2+4(3x+7y-8)2=1, z=6 - 2x-3y
(B)(5x+6y-12)2+4(3x+5y-9)2=1, z=6-2x-3y
(C) (6x+5y-14)2+9(3x+5y-7)2=1, z=6-2x-3y
(D) (5x +6y -14)2+9(3x+7y-8)2=1, z=6-2x -3y
Sol. Official Ans. By NTA (B)
Motion Ans. (B)

JAVAVAVAVAVAY

ANAAA

Ay

N

4
kJ(cos 0,sin 0, 0)

(h,k,w)

h—cos® _ k-sin® _ w-0

2 3

_ —1(2c0s0+3sin6-6)

h=
14

_ 10cosB0—6sin6+12

14
5sinf—6cosf+18

Kk =
14

Elementry sin 6 and cos 0
(5h+6k-12)2+4(3h+5k-9)2=1

14
—2(2c0s0+3sinb—-6
( ) 4 cos O
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17.

Sol.

18.

Sol.

19.

Sol.

2
[f the minimum value of f(x) = 5% + ;15, x > 0, is 14, then the value of a is equal to :

(A) 32 (B) 64 (C)128 (D) 256
Official Ans. By NTA (C)
Motion Ans. (C)

x+a o
2 2 2 2 2 2x5  2x5

(a2)1/7 = 22
o =(22)7/2 =27
o=128

Let a, f and y be three positive real numbers, let f(x) = ax® + fx3 +yx,x ERand gt R — R
be such that g(f(x)) = x for all x € R. If a1, az, a3,..an be in arithmetic progression with mean

zero, then the value of f (g (% ?=1f(ai))) is equal to:

(A)O (B) 3 (A9 (D) 27
Official Ans. By NTA (A)

Motion Ans. (A)

Consider a case when o =g = 0 then

. _X
(x) =7 809 =

1 n 1
; Zizlf(ai):>; (ar+az+....+an) =0
= (g(0)) = £(0)=0

. 2
Consider the sequence aji, az, as,.... suchthatai=1,a2=2and a,,4, = — +a,forn=1,2,3, ..,
n+1

; a1+;; a2+;; a3+;: a30+a;1 —oa( 61 ;
if = 2%(°1C3,), then a is equal to
as Ay as aszz

(A)-30 (B) -31 (C) -60 (D) -61
Official Ans. By NTA (C)

Motion Ans. (C)

an+2 An+1 — An+1 * an = 2

series will satisfy
aiaz, azas, asas4, a4as
1.2, 22, 23, 24

an+2

an+
an+1 _ an+1

an+2 An+2
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o1
an+1 An+2
1
T 2(r+1)
_ 2r+1
T 2(r+1)

Now proof is given by

_ 1_[30 (2r+1)
I O SEICEY)

_(1:3-5-. -61)x23°x@
- 131-230 230 |30
__ let
~ 260(31-|30
o= -60

20. The minimum value of the twice differentiable function (x) = fox e tf'(H)dt — (x* — x + 1)e”*,

X ER,is
() -+ (B) —2ve (C) Ve (D) =

Sol.  Official Ans. By NTA (A)
Motion Ans. (A)

x ’
f(x)=ex-j LO q¢
0 e
X/ '’
f'(x):exoj Lat+er - & -[(2x-1) e+ (x2-x+1)- e
0

eX
o
j f—tdt=x2+x
0

e
i}?=2x+1
e
f(x)=02x+1)-ex

fx)=0 = X=—l

2
f(x)=(2x+1)-ex -2ex+C
f(0)=-1
-1=1-2+C
C=0
f(x) =ex(2x-1)
(-9-2
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21.

Sol.

22.

Sol.

Let S be the set of all passwords which are six to eight characters long, where each character is
either an alphabet from {A, B,C,D,E} or a number from {1, 2,3,4, 5} with the repletion of
characters allowed. if the number of passwords in S whose at least one character is a number
from {1, 2,3,4,5} is @ x 5°, then a is equal to :

Official Ans. By NTA (7073)

Motion Ans. (7073)

Required no. = Total - no character from {1, 2, 3, 4, 5}

= (106 - 5) + (107 - 57) + (108 - 58)

=106 (1+10+100)-56(1+5+25)

=106x 111 -56x 31

=26 x56x111-56x31

=56(26x 111 -31)

=56x 7073

Soa=7073
56 43 111 . . . . .

Let P(-2,-1, 1) and Q |—,—,—) be the vertices of the rhombus PRQS. if the direction ratios of
11’17’ 17

the diagonal RS are a, —1, f where both a and 8 are integers of minimum absolute values, then
a? + B?is equal to:

Official Ans. By NTA (450)

Motion Ans. (450)

DR’s of RS = (o, -1, B)

_ (3% & =
DRofPQ=(2+2,2+ 1,2 - 1)
— (20 60 94
:(17'17’17)

90 60 94
—o +—(-1)+=p=0
17 17( ) 17B

90 a + 94p =60

60—90a
S
_30(2-30)
B=""0s
_ (Ba-2)
p=-30 —or
-15
p=—-(Ba-2)
B _3a2
-15 47

=pB=-15a=-15
o + B2 =225 + 225
=450
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23.

Sol.

24.

Sol.

Let f: [0,1] — R be a twice differentiable function in (0, 1) such that f(0) = 3 and f(1) = 5. if the
line y = 2x + 3 intersect the graph of f at only two distinct point in (0, 1), then the least number
of points x € (0,1), at which f’(x) =0, is:

Official Ans. By NTA (2)

Motion Ans. (2)

ff(Q=f(b)=f(c)=2
= {7 (x) is zero

for atleastx1 € (a,b) & x2 € (b, c)

V3
3
If 10X dx = a2 + /3, where a, 8 are integers, then a + £ is equal to .....
0 14+x2+y(1+x2)3

Official Ans. By NTA (10)
Motion (10)

Put1 +x2=t2

2xdx =2tdt

xdx =tdt

2
) 15(t%2-1)t dt
’ VtZ+t3

2
t(t?-1)
15J1 N dt
Put1 +t=u?
dt=2udu
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V3 2_47\2
15J. u><2udu
\/E u

30 f\/\/g(u“ —2u?)du
30[z((V3)° — (V2)®) —2((V3)* - (V2)I)I3
30[z (9V3 — 4V2) — 2 (3V3 — 2V2)]

30[Z x V3 + 22|
63 +16V2 =aV2+p 3
a=16,p=-6
SLa+p=10
25. LetA= B _0(1] and B = [? (1)], a,B € R. Let a; be the value of a which satisfies (4 + B)? =

A% + [g g and a, be the value of @ which satisfies (A + B)2 = B2 then |a; — a,| is equal to :
Sol. Official Ans. By NTA (2)
Motion Ans. (2)

A+B=['B-3I_1 2]

]

(A+B) = [ﬁ+1 O][ﬁ+1 0

3 a 3 a

[ B+D? 0]
3(B+1)+3a a?

ezl G ]
_ -1 -1-a
124 2a az—Z]

[ 1 —a+1]_ (B +1)? 0]
" Ra+4  a? 1T Ba+p+1) a?
=6 1 [F 1

1 olt1 0
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[BE+1 B (B? + 1)? 0
_[ B 1]_ [3(,B+1)+3a az]
S B=0,a=-1=02

o1 -2l =]1-(-1)]=2

26. Forp,q € R consider the real valued function f(x) = (x - p)2 - q,x € Rand q >0. let a1, az, a3
and as4 be in an arithmetic progression with mean p and positive common difference. if |f(ai)| =
500 forall =1, 2, 3, 4, then the absolute difference between the roots of f(x) = 0 is
Sol. Official Ans. NTA (50)
Motion Ans. (50)
fx)=0 = (x-p)2-q=0.
Roots are p + \/a ,p- \/a absolute difference between roots is 2\/6 .
Now, |f(ai)| =500
Letai, az, a3, asarea, a+d, a+2d,a+ 3d
|f(as4)| =500
|(a1-p)* - q|= 500

9
= d2-q=500 (1)

And [f(a1)]? = |f(a2)|?
((@1-p)*-q)? =((az-p)?-q)?
= ((a1-p)?-(az-p)?) ((a1-p)*-q+(az-p)2-q)=0

9012 d? 0
=>—-d*-q+— -q=
2 9+ -4
) _10012 _5d2
q="—" =4= 7
4q
= d?= —
5

. 9 4-q
From equation (1) P 500

4q
— =500
5

50
And 2\/q =2x—=50
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27.  Forthe hyperbola H : x2 - y2 = 1 and the ellipse E: Z—j + i—z =1,a>b>0,letthe

(1) eccentricity of E be reciprocal of the eccentricity of H, and

(2) theliney = \Ex + k be a common tangent of E and H. then 4(a? + b?) is equal to :
Sol. Official Ans. By NTA (3)

Motion Ans. (3)

eE = ’1—%, en=+2
a

2a%2-2b?% =32
a2 = 2b?

Andy = EX + K is tangent to ellipse then

5 3
K2=a2x— +b2==
2 2
6b2 > b2 ! d a2 !
== - = - = -
2 4 AN0AT=5
S 4-(a2+b?2)=3
28. let x1, X2, X3 ,,....., X20 be in geometric progression with x1 = 3 and the common ratio %. A new

data is constructed replacing each xi by (xi - i)2. if X is the mean of new data. then the greatest
integer less than or equal to X is .....cccovveererreenen.
Sol. Official Ans. By NTA (142)

Motion Ans. (142)

(e

1
-3
20 .
= Zizl(xi - L)Z

= 3% ()2 + ()% - 2
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29.

Sol.

()"

9
Now Y20 (x))? = - 12(1 - 2%)
4

x20x21x41=2870

Nl

20 .,
20 P — l i+ i
i=1xi-1—S—3+2.32+3.322 4.323+ ....... AGP

22
= 6(2-5%)
12 22
12 - 75+ 2870 - 12(2 - 55)
20

_ 2858 42 2 1
=70 +(ZTOJFZT")XZO

X =

[X]=142

100

lim

x—0

Official Ans. By NTA (1)

((x+2cosx)3+2(x+2cosx)2+3 sin(x+2cosx)

(x+2)3+2(x+2)2+3 sin(x+2) ) is equal to :

Motion Ans. (1)

100
((x+2cosx)3+2(x+2cosx)2+3 sin(x+2cosx))7

(x+2)3+4+2(x+2)2+3sin(x+2)

lim

x—0

From 1~

3 234
. X+2cosx)°+2(x+2cosx)“+3 sin(x+2cosx 100
lim (( )~ +2( ) ( ))—1]><—

= ex-0 (x+2)3+2(x+2)2+3 sin(x+2) x

m[w((aﬁzcosx)3+2(x+2cosx)2+3 sin(x+2cosx)—((x+2)3+2(x+2)3+3sin(x+2))))]
= ex—0| x (x+2)3+2(x+2)2+3 sin(x+2)

100 . 3(x+2cosx)2><(1+2 sin x) —3(x+2)2—4(x+2 COS X)
= el6+3sin2 x—0x(1-2sinx )—4(x+2)+3cos(x+2 cos x)x(1—2 sin x)—3cos(x+2)

100 (12—3(4—)+8><1—8+3 cosZ—3c052)
= @16+3sin2 1

Using L’H rule;
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2_ 2_
30. The sum of all real values of x for which 3x2 X7 _ 5x2 A
x“+3x+10 3x4+5x+12
Sol. Official Ans. By NTA (6)
Motion Ans. (6)

3x2-9x+17 _ 5x%2-7x+19
x243x+10  3x2+5x+12

is equal to :

x2+3x+10+2x2-12x+7 _ 3x2+5x+12+42x2-12x+7

x2+43x+10 3x2+5x+12
2x2-12x+47 _ 2x2-12x+7
X2+3x+10 3x2+5x+12
1 1

(2x2-12x+7) ( )=20

x2+43x+10  3x2+5x+10

2%2-12x+7=0 or 3x2+5x+12=x2+3x+10

_12+VD

X ” 2x2+2x+2=0
X2+x+1=0
Sum of roots = 6 No solution.

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





