Sol.

Sol.

MATHEMATICS
JEE-MAIN (January-Attempt) 12
January (Shift-2) Paper

SECTION - A
The total number of irrational terms in the binomial expansion of (7”5 —31“0)60 is :
(A) 49 (B) 55 (C) 54 (D) 48

C
:60 Cr(71/5)60—r(_31/10)l’

:60 Cr(712—r/5)(_31/10)
Inr/s,r=0,5,10.... 60
r=0, 10, 20, 30, 40, 50, 60
no fo rational term = 7
Irrational term's = 61 - 7 = 54

e 2x X
The intergral f{[gj —(gj }Ioge xdx is equal to:
1

1 1 1 1
—_— __+___
2e? (D) 2 e 2e?

1 1 3 1 1 3
(A) 3¢~ B 5552 (O
C

Ie(ijzx In x dx — J‘e(e/x)nlnxdx
1{e 1

X 2x 1
- [j Inxdx = =dt
e 2

1 1
% Idt+Idt1
(1€

e

1 3 1
—l-(ke)?|+[1-e - —-e
= Sh-kerlin-a = 2 -5
”m\/E—\/2sin’1x . | to:
M is equal to:
A \/z B L C \/E D
(A) - (B) N (®) 5 (D) Jx
”m\/;—\/ZSin’lx
X—5 J1-X
Apply L = H theorem
1 2
lirm_2y2sin x V1 - x? lim 2

X5 % (l—X(—l) = X—5 \/ZSII’I_I X\/1+X = 2/7‘[
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Sol.

Sol.

Sol.

If a straight line passing through the point P(-3, 4) is such that its intercepted portion between
the coordinate axes is bisected at P, then its equation is :

(A)4x +3y =0 (B)y3x -4y +25=0
(C)4x -3y +24=0 D)x-y+7=0
C
e
0, )

(=3, 4)

/l

(.,0)
X Yy o
- —=1 —:—3 = -
a+13 Now2 = o 6
Equation L+X=1 B/2=4 = p=28

-6 8
= -4x +3y =24 ord4x -3y +24=0

There are m men and two women participating in a chess tournament. Each participant plays two
games with every other participant. If the number of games played by the men between them-
selves exceeds the number of games played between the men and the women by 84, then the

value of m is:
(A) 12 (B) 9 (© 7 (D) 11
A

M Men, 2 W
Total games = (mQCz)(Z)
given between mens is = ("G, )(2)

games between men and women is = ("C,)(*C,)(2)

2.("c,)-4.("c,)=84

> m(m-1)-4m = 84

>m?-5m-84=0=> (mMm-12)(m+7)=0
m= 12

Let f be a differentiable function such that f(1) = 2 and f'(x) = f(x) for all xeR. If h(x) = f(f(x)),
then h'(1) is equal to:

(A) 4e (B) 2e
(C) 2e? (D) 4e?
A

f'(x) = f(x) = f(x) = kex
x=1

= 2 =ke=k=2/e

f(x) = 2ext

n(x) = f,f(x) = 2 g _1

n'(x) = 2e® ™1 (2ex 1)

n'(1) = 2e®. 2e° = 4e

If the angle of elevation of a cloud from a point P which is 25m above a lake be 30° and the angle
of depression of reflection of the cloud in the lake from P be 609, then the height of the cloud (in

meters) from the surface of the lake is:
(A) 60 (B) 45 (C) 42 (D) 50
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Sol. D

X
[o]
p 30
25 m 60° y ,
NN/HNN/HW X + 25
X
tan30°=v:> y = \/§x
25+ x+25
tan60° = ————
y
= \/§y =x+50
= X =25

Height of cloud from surface = 50 m

3 1 1 3
8. If the sum of the first 15 terms of the series [Zj + [1 Ej + (2 Zj +3% + (3 Zj + o is equal
to 225k, then k is equal to :
(A) 9 (B) 27
(C) 108 s(D) 54

Sol. (3/4®+@3/2°+0/4°+3)>......
= (3/4° +(6/2)°+(9/4)3 +(12/4)3......

3+63+93+123 4., 15
= 23

B3 +22 433+, 15k]
= PE

3 2
- 3__(%) _ 525k

43 2

27
Z°.(25)(64) = 225K
= g4-(22)(64)

K =27
9. The equation of a tangent to the parabola, x> = 8y, which makes an angle 6 with the positive
direction of x-axis, is:
(A) x = y coto + 2 tano (B) x =y coto - 2 tano
(C)y = x tano + 2 coto (D) y = x tano - 2 coto
Sol. A
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10.

Sol.

11.

Sol.

(4t, 2t%)

2. 0"
dX ) at, 27

tano =t

eq. of tangent

y —2tan? 0 = tan0(x - 4tano)
y=Xxtan0-2tan?0

ycoto=x-2tan o
= X=ycoto +2tano

In a game, a man wins Rs. 100 if he gets 5 or 6 on a throw of a fair die and loses R.50 for getting
any other number on the die. If he decides to throw the die either till he gets a five or a six or to
a miximum of three throws, then his expected gain/loos (in rupees) is :

(A) O (B) %gain (C) %Ioss (D) %Ioss

A

P(w) = %=%, P(L) = 2/3
Expected gain / loss = (w) (100) + (L)(w) (=50 +100) + (L?) w (=50 - 50 + 100) + L3 (-150)

1 2\(1 2)
= 5><100+(§j(§j(50)+0+(§j (-150)

100 , 100 _ (150)(8)

39 27
_ 900+300-1200 _
- = -

The mean and the variance of five observations are 4 and 5.20, respectively. If three of the
observations are 3, 4 and 4; then the absolute value of the difference of the other two observa-

tion, is :

(A) 5 (B) 1 €3 (D)7

D

Xy + Xy + X3 + Xg4 + X5
5

= X, + X, + X, + X, +x,=20

=4
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2 433 X2 432 4 X2

-4% =52
c 5

9+16+16 + X3 + x2
5

=21.2

= x5 +x2=106-41

= X5 +x2 =65

= (X4 +Xs5)? -2x4 =65

X4X5 =8

| X4 = Xs |?= (X4 +X5)? —4%X,X;= 81 -4 x 8 = 49

| X4 = X5 |=7

12. The expression ~(~ p — q) is logically equivalent to:
(A) PAQ (B) ~pAg (C) pA~g (D) ~pAr~q
Sol. D

P q ~p r~p q|)vp qyPrqgf~Pra|~ q|piglvp g

I |
m 4T
— <4 T
M-
— Tmm
mmm -
m— T
e B B |
MM
— T mm

~(vp>qg)=(~p, N (~Q))

X+1 y-2 z-3
2 1 -2

13. if an angle between the line,

2&]

and the plane, x - 2y - kz = 3 is cos*[ 2

then a value of k is:

3 3 5 5
(A) -5 (B)J; (C)J; (D) -3
Sol. C

For live b = (2,1,-2)

For reme n = (1,-2-k)

4242 242
angle bet line and plane is 9 =C0s 1(7] V2

cCoOs 9 = —
= 3

1
angle both normal and line is (90° - 6) sin6 = 3

2-2+2k

cos(90°-0) = m = yJ5+k? =2k
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54+k? = 4k?= k = g

14. The numberof integral values of m for which the quadratic expression, (1+2m)x?- 2(1+3m)x +
4(1+m), xeR, is always positive is:

(A) 8 (B) 7 (C) 6 (D)3
Sol. (1+2m)xX*-21+3m)x+41+m)>0
1+2m =20 Now D<O
atm = -1/2 a>0 41+3m)>-4(1+2m)+4(1+m) <0
2[-%}”4(%}0 1+2m >0, (9m?+6m+1)-4(1+3m+2m?)<0

me(3—2J§,3+2J§)

-x+2>0 m>—%, >m2-6m-3<0
Xx-2<0 Integral valueis ={0,1,2,3,4,5, 6}
X <2

not possible

15. If a curve passes through the point (1, —=2) and has slope of the tangent at any point (x, y) on it

2
-2 .
as x_xy then the curve also passes through the point:

(A) (3, 0) (B) (-1, 2) (©) (¥3,0) (D) (=v2,1)
Sol. C

dy _ X% =2y

dx X

dy (2), _

2 (2

2
LF= 3% _ .2
y (x2) = J.x3dx

a4
yOoe) = 2+ C

Pass (1, - 2)
1
= _2=Z +C= C=-9/4
4
curve is y(xz):XT—% = 4yx2=x+-9
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16.

Sol.

17.

Sol.

18.

Sol.

passes through (43, 0)

If "C,,"C,,and"C, are in A.P, then n can be:

(A) 12 (B) 11 (C) 14 (D) 9
2(nC5) :n C4 +n CG

= n=14

1 sind 1

—| _qij i 3n Sm
A=|-sin® 1 sin® ; then for all 0 ¢ (Tl?j, det (A) lies in the interval :

If
-1 -sin® 1
5 3 5 3

o) ] ek ek
B

2 sinod 1
IA] = 0 1 sind

0 -sin®d 1

|Al = 2 (1 + sin?0)
0 e (3%’5%] = sin?0 e {O,1j
4 " 4 2
3
det (A) Range is = 2{15} = [2,3)
3
det (A) range is = 1 (513}

Let a,b and ¢ be three unit vectors, out of which vectorsp and ¢ are non-parallel If o and B are the angles

- . _ - . = o=y 1 .
which vector 3 makes with vectors p and ¢ respectively and ax (b X C) = Eb’ then |a—B| is equal to :

(A) 60° (B) 300 (C) 90° (D) 450
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3x™ + 2xM «
19. The integral ‘[(Zx“ +3x2 +1)4 is equal to: (where C is a constant of integration)

x* x'?
(A (2x¢ + 3x? + 1) " (B) g(2x* +3x2 + 1)’ "
x'? x*
(©) (2x + 3x2 4 1) " (D) 6 (2x* + 3% + 1)’ "
Sol. B
3x"™ + 2x" dx
(2+3/x2 +1/x“)4 x"®

_[ 3/x*+2/x°

4dx
(2+3/x2+1/x4)
Let 2+3/x2+1/x* =t

:(3/x3+2/x5)dx=(i‘—;)

—1dt 1[i}+cz ! +C
Sl T 23 6(2+3/x+1/x*)

X12

= 3+C
6[2x4 +3x2 +1]

20. In a class of 60 students, 40 opted for NCC, 30 opted for NSS and 20 opted for both NCC and
NSS. If one of these students is selected at random, then the probability that the students
selected has opted neither for NCC nor for NSS is:

5 2 1 1
(A) 5 (B) 3 © 5 (D) 3
Sol. C
40 2
PINCC) = 5=
30 1
PNSS) = o5 =~
P(NCC A NSS) = %

P(NCC A NSS) = P(NCC v NSS
1 - [P(NCC UNSS)]
1 - [P(NCC) + P(NSS)] - P(NCC ANSS)]

2. 1.1
1-137273
_6-4-3+2
B 6
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1
6

21. The tangent to the curve y = x? - 5x + 5, parallel to the line 2y = 4x + 1, also, passes through

the point:
1 7 1 7 17 71
(A) |3 (B) (g’~ (SR D) (22
dy .
Sol. —X=2x-5=2(given)
dx
(ol
=X=5
tx = ! -
atx =35 =y =,

equation tanget

1 7
y+z=2 2

=>2X-y-7-1/4=0

2
:>2X—y-79=0

1
passes true | g -7

22. Ifsin*o + 4 cos*p + 2 = 4.2 sin a cos B; a, p<[0, n], then cos(a+B)- cos(a - B) is equal to:

(A) -1 (B) 0 ©) V2 (D) -2
Sol. AM:=G.M

sin*o+4cos*p+1+1

- zg/(sin4 a)(4cos’ B)(N(1)

= sin‘a + 4cos* B + 2 > 42 sina cosp

given sin* a+ 4cos* B + 2 = 442 sina cosp
A.M = G.M = sin*a =1 = 4cos*

. 1

sina=1,cosp = iﬁ

1
sinp = E

cos(a+p) — cos(a—B)
= 2sina sin(—p)

23. Let Z be the set of integers. If A= [y ¢ 7: 2 5x6) 1y and B{x e Z:-3<2x-1<9}, then the

number of subsets of the set A x B, is.
(A) 210 (B) 212 (C) 218 (D) 215
Sol. D
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24.

Sol.

25.

Sol.

26.

Sol.

A = {xez, D(x+2)(x%- 5x + 6) = D0
(x + 2) (x>~ 5x +6) =0
Xx=-2,2,3
B = {xez, -3<2x-1<9
= -2<2x<10
= -1<x<5
x=0,1,2, 3,4
AXxB= {(_21 0)! (_21 1) (_21 2) (_21 3) (_21 4)! (21 O)I (21 1) (21 2)1 (21 3)1 (21 4) (31 O)I (31 1)1
(3, 2) (3, 3), (3, 4)]
A x B elements = 15
total substent = 25

If a circle of radius R passes through the origin O and intersects the coordinate axes at A and B,
then the locus of the foot of perpendicular from O on AB is :

(A) (x2 +y? )2 = 4R?x%y? (B) (x2 +y? )3 = 4R?x%y?
(C) (3 +y?)(x +y) =Ry (D) (% +y?) = 4Rx%y?
B

-h
y —k = ?(X—h)
hx + ky = h? + K2
AB = 2R
(k) he k2

- + = 4R?
h k2

(P +K?) = ahekeR?
(XZ + y2)3 — 4X2 yZ RZ
The set of all values of A for which the system of linear equations x — 2y - 2z = Ax

X+ 2y +z=1ry
-X -y = Az has a non-trivial solution:

(A) is a singleton (B) contains exactly two elements
(C) is an empty set (D) contains more than two elements
A
1-2 -2 =2

1 2-2 1|=0

-1 -1

= 1-MI-MEN+HL]+ 2 [-A+1]-2[-1+ (2 -2)] =0
= A3- 312+ 3)0-1=0
=>((R-1¥=0=>xr=1

If the function f given by f(x) = x3 - 3(a-2)x? + 3ax + 7, for some acR is increasing in (0, 1] and

f(x)-14
decreasing in [1, 5), then a root of the equation, (x—1)2 =0 (x=1)is:

(A) 7 (B) 5
(C) -7 (D) 6
f(x) = 3x2 - 6]la-2|x + 3a

f(x) >x e (0, 1]
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f(x) <0 xe[l, 5]

f(x)=0atx=1 =3-6(a-2)+3a=0
= a=5

f(x) = x>-9x2+ 15x + 7

f(x)-14 x> -9x* +15x -7 _

0
x-1% (x-1?
X=Nx-1° _,
= (x -1y
>x-7=0
x=7
27 lim 2n2+2n2+2n2+ ....... +i is equal to:
o ome\nP+ 1 n*+22 n®+3 sn .
. s
OF ® 3
(©) tan-i(3) (D) tan-1(2)
Sol. D
lim| ——— zn z Zn 2 T * f ?
noelp2+1? n2+22 n?2+3 n? +(2n)

Iimi n

now =n? +r?
2n 1

2 dx
= -[01+x2

L \2
= (tan 1x)o
= tan™2

28. Let S and S' be foci of an elipse and B be any one of the extremities of its minor axis. If AS'BS is
a right angled triangle with right angle at B and area (AS'BS) = 8 sq. units, then the length of a
latus rectum of the ellipse is :

(A) 442 (B) 242
(C) 2 (D) 4
Sol. D
B (0, b)

NN

area of A= %x/aze2 + sz(aze2 + b2)
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= %(aze2 +b2) =8

=a’e’+a?2-a’e?=16

= a’z=16

[2e)lae)
Mgs Mg = -1= ae )\ ae
= b? = a%e?

ate?=8=e2=

1
2
1
b? = a2 e = (16) [Ej =8

2
Centre of L.L.R = %
_ 2(8)
T4
=4

29. Let z, and z, be two complex numbers satisfying |z,| = 9 and |z,-3-4i|=4. Then the mini-
mum value of |z, - z,| is :

(A) 2 (B) 2
()1 (D)0
Sol. D
lz,| =9 |z, -3 -4i| =4
Circle with centre = (0, 0), radius = 9 Circle with centre = (3, 4) radius = 4
c,c,=5
[r,=-r| =5

Circle touches Internally
min™ value of |z, - z,| is =0

30. Let S be the set of all real values of A such that a plane passing through the points (-2, 1, 1), (1,
-2?, 1) and (1, 1, -A?) also passes through the point (-1, -1, 1). Then S is equal to:

(A) {/3,~/3} (B) {3}
(C) {3,-3} (D) {1,-1
Sol. A
A =ABxAC AB =(1+12,-12-1,0)

AC = (1+22,0,-A% - 1)

P
n=[1+1% -A%-1
1422 0 22 -1

o x>

- ?(xz + 1)2 + 'j(kz +1)2 +K(O2 + 17

ﬁ:(x2+1)2[?+3+|2]

equation of plane

r.n=an

R+ (x+y+2z2)=-A2+ 1) [-22+1+ 1]
X+y+z=-22+2

Ul
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pass through (-1, -1, 1)

-1=-A2+ 2:>|7»=i\/§
M-II All 4 pts. are coplaner

[EKEKE}
1-)2 2 0
2 1-22 0 |=0
2 2 -1
= A=+/3
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