Sol.

Sol.

Sol.

Sol.

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

SECTION - A
Let R be a relation from the set {1,2,3, ...,60} to itself such that
R = {(a,b):b = pq, where p,q > 3 are prime numbers}. Then, the number of elements in R is:
(A) 600 (B) 660 (C) 540 (D) 720
B
Number of possible values of a = 60, for b = pq,
Ifp=3,9q=3,5,7,11,13,17,19
Ifp=5q9q=5,711
Ifp=7q=7
Total cases =60 x 11 = 660

Ifz = 2 + 3i, then z° + (Z)° is equal to:

(A) 244 (B) 224 (C) 245 (D) 265
A

z°+(2)°=(2+30)°>+ (2 -30)°

= 2(5Cy254+°C,23(30)?+°5C,21 (31)Y)

=2 (32+10x8(-9) +5 x 2 x 81) = 244

Let A and B be two 3 X 3 non-zero real matrices such that AB is a zero matrix. Then
(A) the system of linear equations AX = 0 has a unique solution
(B) the system of linear equations AX = 0 has infinitely many solutions
(C) Bis an invertible matrix
(D) adj(A) is an invertible matrix
B
AB=0=|AB|=0
|A[[B] =0

|A|=0  [B|=0

If |A| #0, B =0 (not possible)

If |IB| # 0, A =0 (not possible)

Hence |A| =|B| =0

= AX = 0 has infinitely many solutions

1 1 1 1 . .
G T oo + 4 Teo-m@oo-a — 256 then the maximum value of a is:
(A) 198 (B) 202 (C) 212 (D) 218

C

e 1 1 1 1 1 1 1 1
By splitting -5 [(ZO—a - 40—a) + (40—a N 60—a) Foot (180—a N 2oo—a)] ~ 256
(20-a)(200-a) =256 x9
az1220a+1696=0
a=8,212+
Hence maximum value of a is 212.
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Sol.

Sol.

Sol.

aeX*+Be X+ysinx

If limy_, = é, where a, 3,y € R, then which of the following is NOT correct?

xsin? x
(A)oa®? +B%2+y2 =6 (B)aB+By+ya+1=0
(Qap?+By>+ya®? +3=0 D)a? —B%2+vy2 =4

C

a(l+x+§+);—3!+...)+B(l—X+);—2!—);—T+...)+y(x—);—3!+...)

lim 3
x—0 X
constant terms should be zero
Sa+pf=0

coeff of x should be zero
=allB+y=0

coeff of x2 should be zero

The integral [ 2

0 3+2sinx+cosx
(A) tan~1(2) (B)tan}(2) -  (Oztan'@)-F (D)
B

I J'E dx ff secZ)Z—C.dx
= 3tosingtcosx Stan?X+atanita
0 3+2sinx+cosx 0 2tan 2+4tan2+4

Put tang =t, S0

dx is equal to:

1
— a -1 1_. 1, 7
I = fo Tri tan™ " (x + 1)|0 =tan™ "2 "

Let the solution curve y = y(x) of the differential equation (1 + e?¥) (% + y) = 1 pass through
the point (0, g) Then, lim,_,,, e*y(x) is equal to:

3 3
(47 (B) = ©5 (D)=
B
dy _ 1
dx ty= 1+e2%

So, integrating factor is el Lax = ox
So, solution is y.e* = tan"1(e*) + ¢

Now as curve is passing through (0, g) SO
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Sol.

Sol.

V3
>C=-
4

31

- e = i () +3) 2

Let a line L pass through the point of intersection of the lines bx + 10y — 8 = 0 and 2x — 3y =
0,beR - {%} If the line L also passes through the point (1,1) and touches the circle

2 2
17(x? + y?) = 16, then the eccentricity of the ellipse X? + % = lis:

2 3 1 2
(A) = (B) ﬁ (0% (D) \ﬂ
B
Line is passing through intersection of
bx+10y-8=0and 2x-3y=0is
(bx +10y - 8) + A (2x -3y) = 0. As line is
passing through (1,1) soA=b + 2
Now line (3b+4)x-(3b-4)y-8=0is
tangent to circle 17(x2 + y?) = 16

8 4

50, J@b+DZ+(3b-02 V17

=>h?=2> 3
= e = —
5

If the foot of the perpendicular from the point A(-1,4,3) on the plane P : 2x + my + nz = 4, is
(—2%%) then the distance of the point A from the plane P, measured parallel to a line with

direction ratios 3, —1, —4, is equal to :

(A) 1 (B) V26 (C) 2v2 (D) V14
B

A(-1,4,3)

5619

Let B be foot of L coordinates of B = (—2,%, g)

Direction ratio of line AB is <2,1,3> so
m=1,n=3

x+1 _ y—4

So equation of AC is — = =222

-1 -4

So point Cis (3A -1, -A + 4, —4A + 3). But C lies on the plane, so
6A-2-A+4-121L+9=4

=>A=1=C(2,3,-1)

= AC =26
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10.

Sol.

11.

Sol.

Letd = 31+j and b =i+ 2] + k, Let & be a vector satisfyinga x (b x &) = b + AZ- If b and ¢ are
non-parallel, then the value of A is :

(A) =5 (B)5 €)1 (D) -1
A

Gd=31+jb=1+2]+k

Asdx (bx&) =b+a¢

= d.2(b) — (@.b)é=b+ A

>dé=1db=-1

= @Bi+)).(+2j+k)=-2

=>A=-5

The angle of elevation of the top of a tower from a point A due north of it is a and from a

i) If the distance of the point

point Bat a distance of 9 units due west of Ais cos™?! (\/ﬁ

B from the tower is 15 units, then cot a is equal to :

6 9 4 7
(A)Z (B) ¢ (9 (D)5
A

1‘1 N
l"'

A
Boeeme

BE&—9———>A

K

Given OB = 15
_ ¥
cosf = 7

B/,

3
2
tanﬁ—g
P
h
B
B 15 0
h
tanﬁzE
2_hr
~ 15
10 =h
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12.

Sol.

13.

Sol.

15
B 5 A
OAZ + ABZ = 225
0A2 + 81 = 225
0A=12
P
10
o
A 12 0
10
tana=—2
L _12_6
COC(—lO—S

The statement (p A q) = (p A1) is equivalent to :
;?)qﬁ(pAO (B) p=(pAT) @ ®AD)=>PA)D)(PAQ =T

(pArq)=(pAr)
~PPArqv(par)
(~pv~q)V(pAr)
(~pv(pAar))Vv~q
(~pvp)a(~pvr)v~q
(~pvr)v~q
(~pv~q)vr
~(PAq)vr

(prgq)=r

Let the circumcentre of a triangle with vertices A(a, 3), B(b,5) and C(a,b),ab > 0 be P(1,1). If
the line AP intersects the line BC at the point Q(kq, k;), then k; + k, is equal to :

(A) 2 (B) €= (D) 4
B
B(b, 5)

(0,b)

(01 3) T

| |
(aJO) (b:O)
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MAC—> ©
mpep =0

at+ab+3
i )

2 2
D(a,%7)
mpp =0
b+3

———1=0
2

b+3-2=0
b=-1
B = (52)

mcg. mep = []1

(5—b> 2—1 —_q
b—a/"\221_1 /]
2

(52)-(E) =1
12=(1+a)(a-3)
12=a%2-3a+a-3
—=a?2-2a-15=0
(a-5)(@a+3)=0
a=5ora=-3
Givenab >0
a(-1)>0

-a>0

a<0
Accept

AP line A (-3, 3) P(1, 1)
3—-1

y-1= (—3—1) x=D
-2y+2=x-1
= Appling ....(1)
Line BC B(-1, 5)

C(-3,-1)

6
-5 =5&+1D
y-5=3x+3

..... (2)
Solving (1) & (2)
x+2(3x+8)=3
=7x+16=3
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13
=Ty
_ < 13)+8
Y= 7
_ —39+56
N 7
17
Y=
—134+17 4
xXty= =z

14. Let4and b be two unit vectors such that the angle between them is E. If O is the angle between
the vectors (4 + b) and (4 + 2b + 2(4 x b)), then the value of 164cos? 8 is equal to:

(A) 90 + 2742 (B) 45 + 18V2 (C) 90 + 3+/2 (D) 54 + 9042
Sol. A

AANDb="=

N 4

a.b = |a||b|cosd

4= _1

a.b= cosqi 7 i

cosO = (a+bA).(a+2b+2(a><b))

=1+4+%+4aﬁ+836+%a
4
=7+5=7+2J2

Now
3+ b).(a+2b+2®
=|4|>+23.b+0+b.a+2|b|>+0

2 1
—1+E+E+2
3
—3+E
3
3+—
cosO = ¥2

V2+V2V 74242
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20— 9(V2+1)?
cos“6 = 2(2+V2)(7+2V2)
i) (V2+1)
2v2/ (7+2v2)

20 _ (82)((2+1)(7-2v2)
164cos6 = V2(7+2v2)(7-2V2)
_ (82) (9)[7V2-4+7-2v2]

V2 (41)
= (9v2)[5V2 + 3]
=90 + 272

cos?f = (

alogiot

15.  Iff(a) = [, e

()9 (B); ()
Sol. D

dt, a > 0, then f(e3) + f(e™3) is equal to:
9

loge(10)

9
2loge(10)

(D)

3

f(e3)=fle MGt (1)

fn10(1+t)

(04
fnt
f(a) = fl (£n10)(1+1) de

: —nx 1

—j (en10)(1+3) (_ X_Z) dx

' 1

1 @ fnx
f(O() a i’nlOJl x(x+1) dx
&3

-3y _ 1 nt
f(e3) = MOL o At )
Add (1) & (2)
f(e3) + f(e3)

3

e

- ({’nllo) ]1 (fitt) [1 + %] dt
3

- ({’nllo)jl %dt

=) ()1
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= (1o0) )
~ \log10/ \2
9

" 2loge10

16.  The areas of the region {(x,y):|x— 1| <y < V5 —x?}isequalto:

5 . _1(3 1 51 3
(A) 7sin 1(5)_5 B)7 -3
31 3 51 1
(C)T-FE (D)T_E
Sol. D

1
A(1,0}£

x —1] <y <+5—x?

When |[x — 1| = V5 — x?

=(x-1)2=5-x2

=>x2-x-2=0

=>x=2,-1

Required Area = Area of AABC + Area of region BCD

10 1] o 1
=512 11 +Z(x/§)2—§(\/§)2
-1 2 1
_5m 1
42

17.  Let the focal chord of the parabola P:y? = 4x along the line L:y = mx + ¢,m > 0 meet the
parabola at the points M and N. Let the line L be a tangent to the hyperbola H: x? — y? = 4. If O
is the vertex of P and F is the focus of H on the positive x-axis, then the area of the quadrilateral

OMFN is :
(A) 26 (B) 2V14 (c) 46 (D) 4V/14
Sol. B

(X1=Y1)
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2 2

H:--L =1
4 4

Focus (ae, 0)
F(2v2,0)
Line L : y = mx + c pass (1,0)

........ (1)
2

2
Line L is tangent to Hyperbola. X: -5 = 1

c = +Vva?m? — b?
c=+v4m? —4
From (1)

—m = +y/4m? — 4

Squaring

m? =4m? -4
4 = 3m?

2

ﬁ=m(asm>0)

<2x—2)2 .
= = 4x
V3

=>x2+1-2x=3x

=x2-5x+1=0)

5 \/§y+2
e

y? =2V3y+4
=>y?—2V3y—4=0
Area

10 x, 242 x, 0‘
20y, 0 vy, O

= [ [-2v2y: + 2v2,)

=V2ly; —yil = (ﬁ)m
=56
= 2V14
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18. The number of points, where the function f: R = R, f(x) = |x — 1|cos |[x — 2| sin|x — 1| + (x —
3)|x? — 5x + 4|, is NOT differentiable, is :
(A)1 (B) 2 (A3 (D) 4
Sol. B
f(x) =|x-1| cos |x-2|sin |x - 1| + (x - 3)| X2 - 5x + 4|
=|x-1|cos|x-2|sin|x-1|+(x-3)| x-1||x - 4|
=|x-1| [cos |x- 2| sin |x- 1| + (x - 3) [x - 4]
Non differentiable at x = 1 and x = 4.

19. LetS = {1,2,3,...,2022}. Then the probability, that a randomly chosen number n from the set S
such that HCF (n,2022) = 1, is:

128 166 127 112
(A) o (B) oot (e (D) ;55

Sol. D
Total number of elements = 2022
2022 =2x3x337
HCF (n, 2022) =1
is feasible when the value of 'n' and 2022 has no common factor.
A = Number which are divisible by 2 from
{1,2,3....2022}
n(A)=1011
B = Number which are divisible by 3
from {1,2,3.....2022}
n(B) =674
ANB = Number which are divisible by 6
from {1,2,3.......2022}
6,12,18......... ,2022
337=n(ANB)
n(AUB) =n(A) + n(B) - n(ANB)
=1011+ 674 -337
=1348
C= Number which divisible by 337 from
{1, 1022}

C={337,674,1011, 1348, 1685, 2022}

| N\

Already Already Already

counted in countedin  counted in

Set (AUB) Set (AUB) Set (AUB)

Total elements which are divisible by 2 or 3 or 337 =1348 + 2 = 1350
Favourable cases = Element which are neither divisible by 2, 3 or 337
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=2022-1350

=672
Required probability = o7z 12

2022 337

20. Letf(x) = 3(X2_2)3+4, x € R. Then which of the following statements are true ?
P:x = 0 is a point of local minima of f
Q:x = /2 is a point of inflection of f
R: f’ is increasing for x > /2
(A) Only P and Q (B) Only P and R (C) Only Qand R (D)AllP,QandR
Sol. D

f(x) = 81.3%*-2’

f(x) = 81.3¢" 2% pn3.3(x% — 2)2.2x
= (81 x 6)3¢°~2’°x(x% — 2)2¢n3

+ - + +

I
5 0 7

X = 6 is point of local min
£'(x) = (486./n3) 3" x (x2 - 2)°

k g(x)
g'(x) = 3¢°~2°(x2 — 2)2 + x.3%*~2° 4x (x% — 2)
+x. (x2 — 2)2.3%*=2°pn3 3(x% — 2)2.2x
= 327 (x2 _ 2)[x% — 2 + 4x% + 6x2¢n3(x% — 2)7]
g'(x) = 30772 (x2 — 2)[5%% — 2 + 6x2£n3(x% — 2)*]
f'(x) =k.g' (x)
f'(V2) = 0,f'(V2 ) > 0,f'(vV2 ) < 0
x = /2 is point of inflection
f'(x) > 0 for x > /2 so f'(x) is increasing

SECTION - B
21. LetS = {0 € (0,2m): 7cos?® — 3sin? O — 2cos? 20 = 2}. Then, the sum of roots of all the
equations x? — 2(tan? 0 + cot?0)x + 6sin?0 = 0,0 € S, is
Sol. 16
7c0s%0 - 3sin20 - 2cos220 = 2
4 cos20 + 3c0s20 - 2cos220 =2
2 (1 +cos 20) + 3cos 20 - 2 cos?20 = 2
2 c0s220 - 5co0s20=0
cos20 (2co0s20-5)=0
cos20=0

o
6=(n+1)
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22.

Sol.

23.

Sol.

T 31T 5T 7T
S = T T T
474 4 4

For all four values of 6

x2 - 2 (tan20 + cot20) x + 6 sin20 =0
=x2-4x+3=0

Sum of roots of all four equations =4 x 4 = 16.

Let the mean and the variance of 20 observations x4, X5, ..., X59 be 15 and 9 , respectively.

For a € R, if the mean of (x; + a)?, (X, + a)? ..., ... (Xpo + @)? is 178, then the square of the
maximum value of a is equal to .
4
Yx1=15 x 20 =300 ..(i)
2
BL_(152=9 .

Yx% = 234 x 20 = 4680

2
KUY — 178 = (%, + @) = 3560

= Yx? + 2a)x; + Ya? = 3560
4680 + 6000 + 2002 = 3560

= o?+300+56=0

= (a+28)(a+2)=0

a=-2,-28

Square of maximum value of o is 4

Let a line with direction ratios a — 4a, —7 be perpendicular to the lines with direction ratios
3,—1,2b and b, a, —2. If the point of intersection of the line BT N

aZ+b2 ~ a2-b2?

=3 Eand the plane x —

y+z=0is(aB,v), then a+  + yisequal to
10

(a,—4a,-7) L to (3,-1,2b)

a=2b (1)

(a,-4a,-7) L to (b,a,-2)

3a+4a-14b=0

ab-4a2+14=0 -..(ii)

From Equations (i) and (ii)
2b2-16bz2+14=0

b2=1
a2=4b2=4
x+1 y—-2 1z
:—:—:k
5 3 1

a=5k-1,B=3k+2,y=k

As (o, B, y) satisfiesx-y+z=0
5k-1-(3k+2)+k=0

k=1

SLa+B+y=9k+1=10
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24.

Sol.

25.

Sol.

26.

Sol.

27.

Letay,a,,a3,...bean AP. If ¥ 2, % = 4, then 4a, is equal to
16

a a a
s==+—=Z+=+..
2 2 2

S=2p 24
2 22 28
S a 1 1
= Hd(grgt)
1
S a "
—=—+d|—2
2 2 1-1
2
L S=zar+d=az=4
Or4a:=16
Let the ratio of the fifth term from the beginning to the fifth term from the end in the binomial
n
expansion of (V2 + % , in the increasing powers of4i be V6: 1. If the sixth term from the
p 5 Y 5
beginning is %, then a is equal to
84
Ts nC4(21/4)n_4(3_1/4)4 . E
Th_s - nC, 4 (21/4)4(3-1/4)n—4 1
n-8 n-8
=27+ 3+ =64
= 6"8=6

=>n-8=1=n=9

84
T. =°C 21/4 4 3—1/4- 5 _
6 5( ) ( ) 4\./§
T o=84

The number of matrices of order 3 X 3, whose entries are either 0 or 1 and the sum of all the
entries is a prime number, is

282
411 412 d13
A =321 ap a23];ai]- € {0,1}
dz1 dzz dz3
Zai]- = 2,3,5,7
Total matrix = 2Cz + °C3 + 9Cs + °C7
=282

Let pand p + 2 be prime numbers and let
p! p+1D! (p+2)!
A=|p+1)! (p+2) (p+3)!
p+2) (p+3) (p+4)!
Then the sum of the maximum values of aand B, such that p® and (p + 2)P divide A,
is

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



Sol.

28.

Sol.

29.

Sol.

30.

Sol.

4
P! (P+1)! (P+2)
A=[P+1)! (P+2) (P+3)!
(P+2) (P+3) (P+4)!
1 1 1
A=P'(P+ D! (P+2)! P+1 P42 P+3
(P+2)(P+1) (P+3)(P+2) (P+4)(P+3)
A =2P!(P +1)!(P + 2)!
Which is divisible by P* & (P + 2)P

~a=3,p=1
1 1 1 1 k .
-+ 4+ ———— = —, then 34k s equal to
2X3X4 = 3x4X5  4x5x6 100x101x102 101
286
1 1 1 k
—t—t... .. t——=—
234 345 100.101.102 101
4-2 n 5-3 102-100 _ 2k
234 345 77 100101102 101
1 1 1 1 1 1 2k
23 34 34 45 777100101 101.102 101
1 1 2k
2.3 101102 101
101 1
W 2k=———
6 102
.34k =286

LetS ={4,69}and T = {9,10,11, ...,1000}. IfA ={a; +a, + -+ ax:k € N,a,,a,,as, ..., ax €S},
then the sum of all the elements in the set T — A is equal to

11

S={4,6,9} T ={9,10,11....1000}

A{ai +az +....+ ak:KeN} &ai € S

Here by the definition of set 'A’

A={a:a=4x+6y+ 9z}

Except the element 11, every element of set T is of

of the form 4x + 6y + 9z for some x,y,z € W

S T-A={11}

Let the mirror image of a circle ¢;:x? + y? — 2x— 6y + a = 0in liney = x+ 1 be c,:5x* +
5y? + 10gx + 10fy + 38 = 0. If r is the radius of circle c,, then a + 6r? is equal to
12
Image of centre c1=(1,3) inx -y + 1 = 0 is given by
x1—1 y1—3 -2(1-3+1)
1 -1 1+
=>X1=2,y1=2
.. Centre of circle c2 = (2,2)

.. Equation of c2 be x2 + y? — 4x — 4y + ? =0
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Now radius of cz is /4+4—§= §=r

(radius of c1)% = (radius of c2)?
48
>10—a= 3 > o= 3

. 2 _ 48 12
o+ 6r —5+5—12
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