Ans.
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AnSs.

Sol.

Ans.

Sol.

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

SECTION - A

The total number of functions, f: {1, 2, 3, 4,} > {1, 2, 3, 4, 5, 6} such that f (1) + f(2) = f{(3), is
equal to :

(A) 60 (B) 90 (C) 108 (D) 126

(B)

(M f)ef{1} - f(2) €{1,2,3,4,5}, f(3)correpsponding & f(6) all6 =1 x5x 1 x 6 =30

(I f(D) e {2} - f(2) €{1,2,3,4}, f(3)correpsponding & f(6)all6 =1 x4 x1 X6 =24

(I £(1) e {3} = f(2) € {1,2,3}, f(3)correpsponding & f(6)all6 =1 x3x1x 6 =18

(IV) f(1) e {4} - f(2) € {1}, f(3)correpsponding & f(6)all6 =>1x1Xx1xXx6=6

Hence Total functions = 30 + 24 + 18 + 12 + 6 = 90 Ans. B

If a, By, 0 are the roots of the equation x* + x3 + x2 + x + 1 = 0, then 2021 + [32021 4 42021 4 (2021

isequal to:
(A) -4 (B) -1 (01 (D) 4
(B)
/a
x*+x3+x2+x+1=03
NP

6 V

—DE*+x*+x2+x+1)=(x—-1)-0

X5—1=0= SaS=p5=y5=65=1
Now S = 0(2021 + 82021 + y2021 + 82021 — ZaZOZl
S = Za(a>)*00

S=Zua(1)
S=2a
S=-1

Forn e N,letSn={Z €C; |z-3+ 2i| =2}andTn = {z €C; |z-2+ 3i| =l}.Thenthenumber

4 n
of elements in the set {n € N; Sn " Tn = ¢} is:

(A) 0 (B) 2 (@3 (D) 4
(D)
Sn: Tn:

lz—3+2i| == lz—2+3i|==

4 n

2 1 2

Swx=3+0+27=(3) & Tu:(xr =22+ (v +3)2 = (2)
Now S, NS, =¢ Case-II: C1C2 < |r1 - 12|
€16 >1r + 1y \/(3—2)2+(—2+3)2<|%—%|
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JB-T+ (2 +3)2>2+12 VZ <[5~

4

n  1\? :
(Z + ;) <2 = n has a solution

= Ne {1,2,3,4}
Ans. (D) (according to NTA) But Bonus

4. The number of 6 € (0, 4r) for which the system of linear equations
3(sin30)x-y+z=2
3(cos20)x+4y+3z=3
6x + 7y + 7z =9 has no solution, is :

(A) 6 (B) 7 ()8 (D)9
Ans. (B)
Sol.  For no solution
3sin38 -1 1
A= |3cos26 4 3|=0
6 7 7

3sin36(7) + 1(21cos20 — 18) + 1(21cos26 — 24) =0
21 [sin36 + 2c0s20] = 42
sin30 + 2cos26 = 2
3sinf — 4sin30 + 2 — 4sin? 0 = 2
4sin®0 + 4sin?0 — 3sinf =0
sinf@ = 0&4sin?0 + 4sin+1 =4
sinf = 0& (2sinf + 1)? = 4
0 € {m,2m, 3w} 2sin6+1=2 or 2sin6+1=-2
) 1 ) -3
sin@ = =or sinf = —
2 2

5m 13m 17
ez~ ——} Nosol.

2 -1 1
andA; =13 4 3|=2A;%0
9 7 7

=3(7)+1(-6) +1(—=15) # 0

Hence total 7 vales of 8 are possible

5. If lim (Vn2-n-1 + na + B) = 0, then 8(a. + B) is equal to :

n—-oo

(A) 4 (B)-8 (C)-4 (D) 8
Ans. (C)
Sol. Ai_r)ﬁlo(\/nz—n—1+na+ﬁ) =0

Putn =%
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Ans.

Sol.

Ans.

Sol.

133(}( /%—%—1+%+B)=O
lim

(mﬂxﬂ?t_o
t—0 t N
l+a=0=[a=—1]

Diff use L-Hospital rule

. —1-2t _
ltl_r>13 2V 1-t—t2 +F=0
1

—I4p=0>>|p=1
Now 8(a + )
=8 (-1+3)= -4

If the absolute maximum value of the function f{x) = (x2 - 2x + 7) e(#¥°-12x*-180x+31) jp the
interval [-3, 0] is f{a), then

(A)a=0 (B) a=-3 (O ae(-1,0) (D)o e (-3,-1]

(B)

f(x) — (xz —2x + 7)6(4x3—12x2—180x+31)

Fl(x) = (2x — Z)e(4x3—12x2—180x—31) + (x2 —2x + 7)6(4x3—12x2—180x+31)(12x2 — 24x — 180)
F(x) = e(4x*-12x2-180x431) (25 — 2) 4 (x2 — 2x + 7)12. (x2 — 2x — 15)]

Fl(x) = e(4x¥=12x-180x431) 195 _ 2 4 12(x2 — 2x + 7)(x — 5)(x + 3)]

Now f'(x) < 0V e[-3,0]

= f'(x) <0Vxe[-3,0]

= f(x)dec. ¥ x € [-3,0]

f(x)max. at

The curve y(x) = ax3 + bx2 + cx + 5 touches the x-axis at the point P(-2, 0) and cuts the y-axis at
the point Q, where y’ is equal to 3. Then the local maximum value of y(x) is :

SE (B) = ©Z (D)~
(A)
fx) =ax®+bx*>+cx+5

fl(=2)=0=>12a—4b+c=0

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



Q:(05)=>f'(0)=3 &b= —%

=[c=3]

Hence f(x) = —xz—3—34£+3x+5
f=-2-%43
fle) = —2[x? +x — 2]
fle) = —2[x+2][x - 1]
\e/—E\f
o) ——g =

-2 1

fO)max at x =1
fmaX:f(].): —%—%+3+5

_32-3-2 _[27

4 4

8. The area of the region given by A = {(x,y) : xX2<y <min {x + 2, 4 - 3x}} is:
31 27
(A) 5 (B) = (O (D)~
Ans. (B)
Sol. x? <y < min{x + 2,4 — 3x}

4

‘e
7@

,
e -1
’

4
4

s \ .
X+ 2 —»min
AY

N~ K-
—_
7
'

Area = f_liz(x +2 —x%)dx + f11/2(4 — 3x — x?)dx
1

2 = 1
Area=< + 2x|2 + 4x
-1

1 %3

—3x2
2

1 311

=<s+1>—<;—z>+;—%)—(z—z)—(;—(—;))

S414242-243
8 2 2 8
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Ans.

Sol.

10.

Ans.

Sol.

For any real number x, let [x] denote the Largest integer less than equal to x. Let fbe a real valued
-[x],if [x] is odd

[x]-x, if [x] is even. Then the value of

function defined on the interval [- 10, 10] by f(x) = {1 +x

Z_; f_ll(i, f(x)cosmxdxis:
(A) 4 (B) 2 ©1 )0
(A)

f(x) = [ {x} [x] odd

1—{x} [x] even

f()

f(x) is periodic with perod 2 and even ins
% (10
Hence ] = — f_lof(x) COS TTX
! Jack property (P-7) & (P-4)
2 2
= :—02.5 fO f(x) cosmx
I=m [fol(l — x)cosmxdx + flz(x — 1)cosnxdx]
Using by prop.
I=m?= =[=4

e?*_6e*4+9

The slope of the tangent to a curve C : y = y(x) at any point (x, y) on it is 2 Py If C passes

T

through the points (0,% + ) and (a,%eza), then e is equal to:

2V2
3+V2 3 (3+V2 1 (V2+1 V2+1
W37 ® 5 (%) © 7 (%) B
(B)
dy _ 2e*-6x7*+9
dx ~ 2+9e72%
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11.

Ans.

Sol.

2+9e~2%

f12+ dy fa 2e2%-6e™*+9 do

2 242

lo2a _1_ ™ _ fa(Zezx—se—x+9)£dx
2 2 V2 0 (2+9e72X) 2%
leZa_l_L: fa264x+962"—66xdx
2 2 2V2 0 2e2%49
leZa_l_Lz fe“2t3+9t—6d

2 2 22 1 2t2+9

1 94 1 n _ re”
2w i ()t
leza 1 m _ 1 gt gyef dt

2 2 2z 21 1242
e?d—1 T e

i e L )
7 = V2[5 - an ()
T _ tan-t ((\/Ee“—\/f)3)

4

9+2e%

3v2(e%*-1
DD o1 = ("~ 1)3V2=2e“+9
e*(3V2—-2)=9+3V2
a _ 33+V2)
V2(3-V2)

The general solution of the differential equation (x -

(A) (y? + x)* = C|(y* + 2x)*|
(B) (y* + 2x)* = C|(y* + x)3|
(C) |(y*+x)3 = C (2y2 + x)*
(D) [(y? + 2x)3| = C(2y* + x)*
(A)

(x-y?2) dx + y(5x+y%)dy =0

dy _ y*

== Lety2=t
dx y2+5x y

1dt_ t-x

2 dx t+5x

t=vx

-X

| HDE

f (V+5)d\) - —fidx

v2+3v+2

4 3 dx

P - = s
v+1 v+2

4€n(\/+1)—3€n(\/+2): -lxx+C
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12.

Ans.

Sol.

13.

Ans.

Sol.

(S x)-

(v2+x)*=C(y? + 2x)3 Ans. A

A line, with the slope greater than one, passes through the point A(4, 3) and intersects the line x

-y -2 =0 at the point B. If the length of the line segment AB is \/%_9, then B also lies on the line :

(A)2x+y=9 (B)3x-2y=7 (CO)x+2y=6 (D) 2x-3y=3
@
m>1 & A:(4,3)
L:y-3=m(x-4) & Li:x-y=2
Let- mL=m=tan0 & Bon L1
= B:(A,A-2)
Given AB="2 = JG-D2+@a-2-3) =2
= (A-4)2+(A-5)2=2
7\‘_2 7\‘_2
= "9 =3
(51 33) (10 4-)
= B:\—, — or —_—, =
9 9 3 3
Now check options Ans. C

Let the locus of the centre (o, 3), B > 0, of the circle which touches the circle x? + (y - 1)2 =1

externally and also touches the x-axis be L. Then the area bounded by L and the liney =4 is:
()22 (B) 22 ©% ()2

@

C:(a,B) & radius=r

S:(x-a)*+(y-p)?=r?

S touches externally S1

= CCi=r+n

o2+ (B-1)%2 =(1+r1)? - (1)

S touches x-axis

= y coordinates of center = radius of circle

=pB=T
Putin (1)
o0Z+P2-2B+xX=a+B2+2p
o =4p
= Locus in
2 2 64
Area =3 [PQRS] = 3 [8 x 4] = 3 Ans. C
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14.

Ans.

Sol.

15.

Ans.

Sol.

x-3

Let P be the plane containing the straight line s

containing the straight linesg =3= g andg =2=

y

-5,11),then d?is equal to:
147

) =2 (B) 96 ©=
€

Point on plane is (3, -4, 7)

np =V % U{LZX Vi3) ~ ~
=(91-7-5k) x ((28+3]+5k) x (31 + 7] +8k))
=(9,-1,-5)x(-11,-1,5)

i 7k

np=|9 -1 —g5|=(-10,10,-20)
-11 -1 5

np={(1,-1,2)

Eq.of Plane: 1(x-3)-1(y+4) +2(z-7) =0
P:x-y+2z=21
Now d of (2, -5, 11) from plane

d= (2+5+22—21)
V1i+1+4

4= ()
64 32

= — = Ans.C (NTA Ans. D)

d=—
6 3

—

Let ABC be a triangle such that BC = d,CA = b,
Consider the statements :

(S1):|(d@ x b) + (¢ x b)|- €] = 6(2v2-1)

(S2): £ACB = cos™t (\E)

Then

=Y _Z7 and perpendicular to the plane

-1 -5
g. If d is the distance of P from the point (2,

(D) 54

AB = ¢ |d| = 6v2,|b| =2v3 and b.¢ = 12.

(A) both (S1) and (S2) are true (B) only (S1) is true
(C) only (S2) is true (D) both (S1) and (S2) are false

©
d+b+2=0

—G=b+7¢

a2 =|b+é|?
a2=b2+c2+2b ¢
2=72-12-24=36

I¢l=6

S-I: |(@xb)+(cxb)|-|c|
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= |(@+¢) xb|-|¢|

=|-bxb|-|¢|
= ~|c|
=-6 # 6(2v2-1)  S-IFalse
S-Il: a+b+¢ =0
a+b=-¢
=|a+b|?-|c?
= |72 4 12 + 246 cos(m — 6)|
-2 2
=-cos 0 =\/—€ = 0 =cos! (\/;) S-1I True
Ans. C (NTA Ans. D)

16. If the sum and the product of mean and variance of a binomial distribution are 24 and 128
respectively, then the probability of one or two successes is :

33 33 33 33
(A) = (B) 2 Q) = (D) =
Ans. (C)
Sol. Mean =np variance = npq
np + npq = 24 & np -npq =128
np(l+q) =241 (a+re? _@o?
(np)?q = 128 q 128
y _[24x24
i’ +2q_q[ 128 ]
9q
1+q2+2q= >
2q2-5q+2=0
1
(2a-1)(q-2)= [q 2
q=2
Now np =5 = & pra=1
2
32 !
n= pP=7

Prob. (1 (suvn)) + 2(suvn)
="C1- (p)* (@)1 +"C2- (p)?* (q)"~2

n(n-1)pP2

= npqn—l + > qn—Z
52 () 076
= 23738 Ans. C
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17.

Ans.

Sol.

18.

Ans.

Sol.

19.

Ans.

Sol.

If the numbers appeared on the two throws of a fair six faced die are a and, 3, then the probability
thatx2+ax+pB >0, forallx e R, is:

17 4 1 19
(A) 5, (B)3 (9 (D) 5,
(A)

X2+ax+p>0 v x e R
= D<0

= a?-4B<0
= o? < 4p

n(S):6x6
a B
1 1,2,3,4,5,6

n(A): 2 2,3,4,5,6 n(A)=17
3 3,4,5,6
4 56

n(A4) 17
p(A) = E = g Ans. A

The number of solutions of |cos x| = sin x, such that -4n <x<4nis:
(A) 4 (B) 6 ()8 (D) 12
©

|cos x| = sin x

0 n\/ZTE

Total solu. : Ans. C

A tower PQ stands on a horizontal ground with base Q on the ground. The point R divides the
tower in two parts such that QR = 15 m. If from a point A on the ground the angle of elevation of
R is 60° and the part PR of the tower subtends an angle of 15° at A, then the height of the tower
is:
(A) 5(2v3+3)m (B)5(vV3+3)m  (C)10(v3+1)m (D) 10(2V3+ 1)m
(A)
In APQA

o_PQ
Tan 45° = A

QA =(h+15) cot 75° - (1)

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



Now InAARQ  tan60°= %

QA =15"cot 60° - (2)
From Eq. (1) & (2)
(h +15) cot 75° =15 cot 60°

15(cot60°—cot75°)

h=
cot75°

_ (%—(2—\/5))
h - 15 W
h = 15(1 -2+/3+3)

T 233

15

h= NG x 2 PQ=h+15
h=103 PQ=5(23 +3) Ans.A

20.  Which of the following statements is a tautology ?
A)((~p)va=p B)p=((~p)va) @A ((~p)va=q [D)q=((~p)va)

Ans. (D)

Sol. p q ~p ~q ~pvq
T T F F T
T F F T F
F T T F T
F F T T T
Check option Ans.D

SECTION -B

2 -1 -1 )
21. Let A = (1 0o - 1) and B=A-1LIfow-= @ then the number of elements in the set
1 -1 O
fne{l, 2,...,100}: A" + (wB)" = A + B} isequal to :

Ans. (17)
2 -1 -1 1 -1 -1 1 0 0
Sol. A=(1 0 —1]:B+I:[1 -1 —1]+[0 1 0]
1 -1 0 i -1 -1 0 0 1l
B I
1 -1 —-11)1 -1 -1
A2=(B+I)2=B2+ 2B +1 B2=[1 -1 —1] [1 -1 —1]
1 -1 —-11l1 -1 -1
-1 1 1
A2=B+I1=A BZ:[—l 1 1]:—B
-1 1 1

A3=B+I1=A B3=-B2=B
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| B4=-B
An=A B5=B
= Ar+ (WB)"=A+ WrBr=A+B

= n must be odd & mult. of 3
=ne{391521,...,99}

Total value of n = Ans.

22.  Theletters of the word ‘MANKIND’ are written in all possible orders and arranged in serial order
as in an English dictionary. Then the serial number of the word ‘MANKIND’is ____.

Ans. 1492

So. MANKIND

ADIKMNN
A =8 _-360
2!
D =8 -360
2!
I =8 _-360
2!
6!
K =8 _360
2!
MAD___________ == =12
MAI Ll
2!
MAK___________ =>=12
MAND . 93
MANI =31 =6
MANKD =21 =2
MANKID 11 =1
MANKIND =11 =1
1492 Ans.

1

) A
23.  Ifthe maximum value of the term independent of t in the expansion of (t2 x5 + (1%)15 , x>0,

is K, then 8 K is equal to .
Ans. 6006

1
Sol. y-= (t2x§ 4 oo )
t

1
e

15

r

t

15-r
= 15C, t30-3r x5 - (1 -x)/10

Fortermind.Of t=30-3r=0=>r=10
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24.

Ans.

Sol.

25.

Ans.

Sol.

T11=15C10 x(1-x)1=15C10 (x - x2)

T11=15C10 E - (x — %)2]

1 1
(T11)max = 15C10 S atx=-
15-14-13-12-1

4% 5!

= 8K =6006) Ans.

Let a, b be two non-zero real numbers. If p and r are the roots of the equation x2- 8ax + 2a =0

1

K=

and q and s are the roots of the equation x2 + 12bx + 6b = 0, such that %, %, %,% are in A.P,, then

a-l-b-1equal to .

38
_a/P _ /4
x2-8ax+2a=0(; &  x2+12bx+6b=0 (g
p+r=8a q+p=-12b
pr=2a gp = 6b
1,14 1,19
p T qQ p
Now i,é,%, 5, ax is AP with common diff. = d & first term = o
$+%=4 = oa+a+2d=4 = a+d=2
A a+2d=-1
sy a+;=—2 = o+d+a+3d=-2 = e W
-d =3
d=-3
& oa=5
Now ==5-=2,-=-1-=-4
p q r S
So 2a=pr = 2a=1.1L = a=—
5 -1 -10
6b = gs = 6b=3-(%) = b=—

Hence a-1-b1 =-10+48= Ans.

Letai=bi=1,an=an-1+ 2 and bn = an + bn-1 for every natural number n > 2. Then Y}, a, .bn

is equal to
27560
ai=bi1=1, a, = a1+ 2 & bn=an+bn-1V n>2

AP
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a;=1,a,=3,a3=5,..... ,a,=(2n-1)
Now bz=az+b1=3+1=4
b3=az+b2=5+4=9
bs=as+b3=7+9=16
bs=as+bs=9+16 =25
= Y15 a,-b,=1-12+3.22+532+742+.... +29.152

> [@n-1)n?
15 15
= 2211:1”3 - Zn=1n2

_n (15-16)2 151631
B 2 6

=28800 - 1240

=[27560] Ans.

|[4x2-8x + 5|, if8x%-6x+1 >0
[4x%-8x + 5], if 8x?-6x + 1 < 0,

or equal to a. Then the number of points in R where fis not differentiable is
Ans. 3

= S1s

26. Letf(x)={ where [a] denotes the greatest integer less than

[|4x2 —8x+ 5| 8x2—4x—2x+1>0
Sol. f(x)= ) )
[[4x° —8x +5] 8x*—4x—-2x+1<0
Ax—1)2+1 x<>ux<?z
f(X): 14- L 2
[4(X—1)2+1] Z<X <E
4(x — 1> +1 xsi Ux<%
1 1
f(x) = 2 1_\/_ESX<E
3 (<x<1l-%
f(x) is not diff. at Ly L1 (3] A
= f(x) is not diff. a xe{4, _\/72} ns
(n+1)k? 1

27. If lim [(nk + 1) + (nk + 2)] + ... + (nk + n)] = 33. lim [1k + 2k + 3k + .. + nk], then
n—»oo n—

nk+1 o

nk+1"

the integral value of k is equal to

Ans. 5
1 (n+1 K-1
Sol. Tll_r){)lo 2\ * [(nK+1) + (nK+2)+ ...+ (nK+n)]
1 171 r
=Jim = [1+3] 2 (x4 D))
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=33 m 7 [2()']

n—-oo

YK + x)dx =33 xKdx
Jo 0

1 1
K+ =33 (m)
(2k+1)(K+1) = 66
2K2+3K-65=0
2k2+13K-10K-65=0
(K-5)(2K+13)=0 = Ans.
28. Let the equation of two diameters of a circle x2 + y2 - 2x + 2fy + 1 = 0 be 2px - y = 1 and 2x + py
= 4p. Then the slope me (0, «) of the tangent to the hyperbola 3x2 - y2 = 3 passing through the
center of the circleisequalto______

Ans. 2

Sol. S:xZ2+y2-2x+2fy+1=0
di:2px-y=1
dz: 2x + py =4p

Center: (1, -f) lies on

di=2p+f=1 = 2p2+pf=p
d2=2-pf=4p 2 -pf=4p
2p2+2=>5p
2p2-5p+2=0
2p2-4p-p+2=0
(2p1—1)(p—2)=0
P=E&p=2
U U
f=0 f=-3
x?  y? Cy: (1,0)
H:T_T_ & Centerare{c2 . (1,3)
Now tangent of slope m & passes center
T:y=mx+vm? —3
Pass (1, 0) & Pass (1, 3)
= m+vm?—3=0 3-m=+Vm2 -3
m?2 - 3 =m? (m-3)2 =(m?-3)
Not possible m2+9-6m=m?2-3
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29. The sum of diameters of the circles that touch (i) the parabola 75x2 = 64(5y - 3) at the point
8 6 . .
(E’E) and (ii) the y-axis, is equal to
Ans. 10

Sol. Circle touches (ii) y-axis
= S:(x-1)2+(y-B)2=r2
Circle also touches Parabola
v U2 — — _ —
= P.X—75(5y 3)atA(5, 5)
Now a Liesons=0
8 2 8 2,
(E—r) +(E_'B) =r (1)

acc. to figure

Putin (1) 0 P

8—5r -3

5r 5r 5
40 - 25r=15r & 40 - 25r=-15r

ri=1 40=10r =|r2=4

sum of diameter = 2r1 + 2r2 = Ans.

|
vl w
Ro

. . . - - - -5 z-
30. Theline of shortest distance between the lines XTZ = y_11 = ; and x2_3 === Z—ll makes an angle

of cos™! (J%) with the plane P: ax -y -z = 0, (a > 0). If the image of the point (1, 1, - 5) in the

plane P is (o, B, y), then o + B - y is equal to .

Ans. BONUS

Sol. DR’s of line of shortest distance
it ]k R
0 1 1|=-1+2]-2k
2 2 1
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Angle between line and plane is cos! \/% =

Cosa= 2 sina = >
T a\J27 T 343

DR’s normal to plane (1, -1, -1)

. -a—2+2 5
Sino = | VatarivaZ+1+1 | = 3v3
B lal=5va? +2

3a2=25a%2+50
Ans. No value of (a) [Bonus]

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





