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

SECTION - A

1. The tangents to the curve y = (x -2)? - 1 at its points of intersection with the line x -y = 3,
intesect at the point :

0B el e el

Sol. 4
C:x?-4x-y+3=0

1
Coc : xh- 2 (x+h)- E(Y+k)+3=0 ..(1)
Givenline x-y = 3 ...(2)
Compair Equation (1) and (2)
1 k
1 -1 -3
1
h-2= >
5
h=3
2h+——3:E
2
k_3.3 53
2 2
k_9_10
2 2 2
k=-1

:>(hl k) = (5/21 - 1)

2. A circle touching the x - axis at (3,0) and making an intercept of length 8 on the y - axis passes
through the point :
(1) (1,5) (2) (2,3) (3) (3,10) (4) (3,5)

Sol. 3
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S, (x-3)?+(y-5)?=52 & S,:(x-3)>+ (y+5)=>5?
Check option

3. If 20C, + (22) 2°C, + (32)*C, + ..... +(20%)*°C,, = A(2P), then the ordered pair (A, B) is equal to :
(1) (420, 19) (2) (380,18) (3) (420,18) (4) (380,19)

Sol. 3
S = 2C,+(2?)°C,+(3?)°C,+--+(202)°C,,

20
2 20
s= > r?c

r21

20
S =20 2r".,
r=1

S =20 (3 (r-1)°C_, +1°C_,)

20 18 20 19
S = z Cr—2+z Cr—l
r=1 r=1

S =20 (19.218 + 219)

S =20 218 (19+2)

S =21.5.2%

1S = 05.220= 210.219=420.218 = A2

= A =420
p =18
4. The Boolean expression ~ (p = (~ q)) is equivalent to :
(1) pva (2) prq (3) a=~p 4) (vp)=4
Sol. 2
p q ~q pP—>~q ~(p—> ~q)
T T F F T
T F T T F
F T F T F
F F T T F
P q PAQ
T T T
T F F
F T F
F F F
5. Ifa,, a,, a,,....arein A.P. such that a, + a, + a,, = 40, then the sum of the first 15 terms of this A.P.
is:
(1) 280 (2) 120 (3) 200 (4) 150
Sol. 3
a,+a,+a, ;=40 Sum of 1st15terms
3a-+6d-+15d=40 = 5= [2a+14d]
15 2
3a+21d=40 =>S=> 40-5‘
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Sol.

Sol.

%[2a+ 14d] = 40 =S = 40X5

=S5 =200
If [x] denotes the greatest integers < x, thenthe system of linear equations [sinB]x + [-cosO]y = 0
& [cotO]x +y = 0.

n 27 7n
(1) have infinitely many solutions if 0 € (El?j and has a unique solutions if 9 € (E’F)

n 271 7n
(2) has a unique solution if 0 € (5’?)U(E’Fj

n 2% 7n
(3) have infinitely, many solutions if 0 € [El?j o (E’Fj

2 Vi
(4) has a unique solution if 9 € 2,27 | and have infinitely many solutions if 0 € | ©,—
2 3 6
1
x[Sing ]+[-Cos ¢ Jy=0
x[Cotp]+y =0

For « Solu.
_[[Sin6] [-Cos6]| 0
[Coto] 1 |

A =[Sin0]-[Coto][-Coso] = 0
(i) o e(ﬂ,hjﬂ_o
2 3

&96(7‘[,7—67[)2A¢0

For an initial screening of an admission test, a candidate is given fifty problems to solve. If the

4
probability that the candidate can solve any problem is T then the probability that he is unable to

solve less than two problems is :

316(4)" 201(1)" 164(1)" 54(4)"
(1) 25 (3 (2) 57135 (3) 2515 ) 5 (3
a4
(50 Solve + 0 unsolve) + (49 Solve + 1unsolve)

4\>° 49
=%C,, (E) +5C,, (%) 1
‘5

50 49
=4 +50. 4 l
5 5 5
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Sol.

Sol.

10.

(5] 5]
(gl

=Ei49
515

The equation of a common tangent to the curves, y?> = 16xand xy = -4, is :
()x+y+4=0 (2)2x-y+2=0 3)x-2y+16=0 (4)x-y+4=0
4

C,:y*=16x & C,: xy,=-4

4
Tto C,: y=mx+ — solve with xy=-4

mx2+ﬂ+4 =0
m

ForC.T. = D=0

2z-n = 2i - 1 for some natural number n, then :
2Z+n

(1) n=40and Re(z) = 10 (2) n=20and Re(z) =10
(3)n=20and Re(z) = - 10 (4) n =40 and Re(z) = - 10
4

Im(z)=10

2z-n

2z+n

let z € Cwith Im(z) = 10 and it satisfies

+1=2i

2z-n+2z+n _
2z+n

2z
2z +n
2x+20i = 2xi + ni - 20 Compair real & img. Part
2x=-20 20 = 2x+n
x =-10 &n = 40.

2i

An ellipse, with foci at (0,2) and (0,-2) and minor axis of length 4, passes through which of the
following points ?

(1) (v2,2) () (L22) (3) (2.2v2) 4) (242)
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Sol. 1
2 2
XY 4
a b
XZ y2
2 Y
B8
a=4 @2 1
be=4
e2:1—§
b’e’ =b’ -&
4-p-4 At
b>=8
1+cos’6 sin’0 4 cos60
2 =2
11.  Avalue of 0¢(0,7/3), for which | €©5 0 1+sin"6 4cos60 | _ g g .
cos? 0 sin’6  1+4cos60
b b1 7 7
(1) 9 (2) 1s (3) 24 (4) 36
Sol. 1

1+cos’0 Sin*6  4Cos66
Cos?0 1+Sin*0 4Cos60 |=0
Cos?0 Sin%0 1+4Cos660

R, >R, -R,, R, >R,-R,

1+cos’0 Sin*60  4Cos60

-1 1 0 =0
-1 0 1
C,—-C, -C,
1+Cos’0 2 4Cos66

-1 0 0 =0

-1 -1 1

1[2 +4Cos66]=0

1
Cosbo="5
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12. Leta € Rand the three vectors 3 = oi+j+3k , b=2i+j—ak and ¢ =ai-2j+3k . Then the set

S={u:3b and ¢ are coplanar}

(1) is empty

(2) contains exactly two numbers only one of which is positive
(3) is singleton

(4) contains exactly two positive numbers

Sol. 1
a,b,c are coplaner
[abC]=0
a1l 3
2 1 -0/=0
o -2 3

a(3-2a)-1(6+ a?)+3 (-4-a)=0
30-2a2-6-0%-12-3a =0
-302=18 = a?=-6

aecd

13. a triangle has a vertex at (1,2) and the mid points of the two sides through it are (-1,1) and (2,3).
Then the centroid of this triangle is :

ol @bl el el

Sol. 4

A (1,2)

(xuy1) (XzrY2)
X,=-3 X,=3
y1=0 y2=

X, +X%,+1 y, +y,+2

1
Centroid G = (5’2)
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14. The angle of elevation of the top of vertical tower standing, on a horizontal plane is observed to be
45° from a point A on the plane. Let B be the point 30 m vertically above the point A. If the angle
of elevation of the top of the tower from B be 30°, then the distance (in m) of the foot of the tower
from the point Ais :

(1) 15(5-+3) (2) 15(3-+3) (3) 15(3++3) (4) 15(1+3)
Sol. 3

30° B
h 30
45°
X A
P tanas & =30 _ian30
X X
x-30 1
h=X= X —\/5
J3x-303 =x
3043
X = \/§—1
X=15(\/§+1)\/§
x =15(3+./3)

1
15. If the area (in sq. units) bounded by the parabola y2 = 4Ax and the liney = Ax, A > 0, is 97 then

A is equal to :

(1) 43 (2) 24 (3) 48 (4) 26
Sol. 2

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



16.

Sol.

17.

Sol.

Use fromula of Area

Letf(x) =5-|x-2]and g(x) = |x + 1], x € R. If f(x) attains maximum value at o and g(x) attains

minimum value at 3,then lim

X——af

(1) 3/2
4

f(x) =5 - [x-2|
a=2

(x=1)(x=3)(x=2)

al
x>t (x-=4)(x=2)

(x-1)(x-3) _1.(-1) _1

(2)-3/2

&5 T (x=4)

(x—l)(x2 —5x+6)

x2-6x+8

N

is equal to

(3)-1/2

g(x)= [x -1
p=-1

(4)1/2

A straight line L at a distance of 4 units from the origin makes positive intercepts on the coordinate
axes and the perpendicular from the origin to this line makes an angle of 60° with the line x + y = 0.

Then an equation of the line L is :

(1) (V3-1)x+(V3+1)y =82
(3) (V3+1)x+(v3-1)y =82

3

15°

L : x Cos15+ysin15=4

ﬁ+1+ 6—1:

L:x. 22 Yy 22
L: (\/§+1)x+(\/§—1)y:8\5

4

(2) x+3y=8

(4) 3x+y=8
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tanx + tana

tanx —tana

A(x) cos2a + B(x) sin2a. + C, where C is a constant of integration, then the functions A(x) and B(x)
are respectively :

18. Let ae(0,n/2) be fixed. If the integral _[

(1)x+a and log, |sin(x - o)| (2) x-a and log, [sin(x - a))|
(3) x+o and log,
Sol. 2

tanx +tana
[anxtlana g,
tanx —tana

sin(x +a) (4) x—a and log,

cos(x — o

‘[sin(x+ a) “
Sin(x-a)
X-a =t
‘[sin(t+2a) dt
Sint
[ Cos2adt + [ Cott.Sin2adt
(x-a) Cos 2o + Sin2a.InSin |x-a| + C
A(X) =(xX-a)&B (x) =1InSin [x-a|

19. The length of the perpendicular drawn from the point (2,1,4) to the plane containing the lines
F:(f+ﬁ)+x(?+2§—ﬁ)and F:(?+i)+ptﬁ+ﬁ—2ﬁ)is;

1 1
(1) NG (2) 3 (3)3 (4) 3
Sol. 2
i j ok
=1 2-1 |= <-3,4+3,3>
-11 -2
A:(1,1,10)
P:-3(x-1)+3(y-1)+3(2)=0
P:-3x+3y+3z+3-3=0
P:x-y-z=0
Distance from (2,1,4)

Vi+1+1
sinx - cosXx X -
20. The derivative of tan| sinx + cos x )’ With respect to E,where X e [O'Ej is:
1 2
(1) 5 (2)1 (3)2 (4) 3
Sol. 3
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1 - Cotx 0
Let f(x) = tan™ {11 Cotx ) *© 'Ej
1-tanx b1
=== % |- —tan?|tan| = —x
f(x) = -tan” [1+tanxj [ (4 D

(i)

f(x) =x-n/4 & g(x) = x/2
dftx) _ 1
dg(x) 1/2

21, A palne which bisects the angle between the two given planes 2x-y+2z-4=0 and x+2y+2z-2=0,
passes through the point :

(1) (11_411) (2) (21411) (3) (1141_1) (4) (21_411)
Sol. 4
_ |2x—y+22—y|:|x—2y+22—2|
o3 3
(+) B, :2x-y+2z-4=x+2y+2z-2

Bi:x—3y—2=0

(-) B,:2x-y +2z-4=-x-2y-2z+2
B,:3x+y+4z-6=0
Now check Option

22, The general solution of the differential equation (y? — x3)dx — xydy = 0(x# 0) is :(where c is a
constant of integration)
(Dy?-2x2+cx*=0(2) y?-2x3+cx?=03) y?+2x*+ cx®*=0(4) y?+ 2x3+ cx2=0
Sol. 4
(y?-x3)dx - xydy =0
dy y>-x°
Yax = x
let y2= t
1dt_t-x
2dx  x
dt 2t _

— 2= -_2x° LDE
dx X

y2 /x?> =-2x+C
y2+2x3+Cx?=0
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23.

Sol.

24,

Sol.

(1)
(i)
(iii)
(iv)

25.

Sol.

A group of students comprises of 5 boys and n girls. If the number of ways, in which a team of 3
st-udents can randomly be selected from this group such that there is at least one boy and at
least one girl in each team, is 1750, then is equal to :

(1) 25 (2) 24 (3) 27 (4) 28

1

5B+ nG

°C,."C,+°C,.nC,= 1750

w +10n=1750

5n%2-5n+20n = 3500
5n2+ 15n-3500=0
n?+3n-700=0
n=25

Let A, B and C be sets such that ¢ # AnB < C. Then which of the following statements is not true
?
(1)B~ACx ¢ (2) If(A-C)c< B, then AcB (3) (CUA)N(CuUB)=C(4) If (A-B)cC, then AcC
2

Let A : {1,2,3)
B: {345}
C: {1,2,3,4,5)

Now ¢ A "B cC

BAC=0o (True)

It A-C < Bthen A < B (False)
(CUA) A (CuB)=C ~ C=C (True)
A-B < C= A c C(True)

. X + 2sinx

lim
x20 [x2 4 2sinx +1 +sin?x —x +1
(1)1 (2) 3 (3)6 (4) 2
4

is :

Lt X +2Sinx (Jx2+25inx+1+x/sin2x—x+1)
x>0 (x2+ 2Sinx+ 1) — (Sin® X — x+1)

Lt X +25inX (\/x2+25inx+1 +\/sin2x—x+1)
x-0 x2 4 x + 2 Sinx— Sin? x

142 JSinx

Lt — X (\/x2+25inx+1+«/sin2x—x+1)
X0 Sinx Sin“x
X+1+2 - 5
X X

1+
1+
=2

2
5(2)
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1 X 3\
26. The term independent of x in the expansion of [5 —ﬁj [sz _FJ is equal to :

(1) 36 (2) -108 (3) -72 (4) -36
Sol. 4

] 1 x® , 3Y
= Coff. of X°iny | &5~ g1 2X 2

= Coff of X°in 1 e 3 6 + Coff of X-8in _—1(2X2 _—3) 6
60 X2 81 X2

1 1
=—6_23(-3P°-—6_ (2)(-3)°
2560, 2°(-3)" - 2-6,(2)(-3)

i X20x8x27 + i 6X2x3x3x3x3x3
60 81

=-72+ 36
=-36
a+l
lue of h that Id—X:'Og o is:
27. Avalue of asuc D (xr a)(x+ a+ 1) el'8 '
(1) + (2) -2 (3)2 @) =
5 2
27. 2
o+l dOL

Vo (X+a)(x+a+1)

“l(X+o+1)-(x+a)
1= | GG oarD) X

+1 +1
“1ldx “ 1
= - dx
I Z[ X+ o '.[(X+oc+1)

[In(xs )] - IO o+ D]
(20@+1) (2&+2J
=1In —In
200 200+1

Qau+1? ) . (9 ) o

28. Let S be the set of all a €R such that the equation, cos2x+ asinx= 2a -7 has a solution. Then S is
equal to :
(1) [3,7] (2) [1,4] (3) [2,6] (4)R

Sol. 3
Cos2x+ aSinx = 20 - 7

1-2Sin’X + aSinx =20 -7
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Let Sinx =t, where-1 <t <1
2t- gt +20-8=0

f(1)f(-1) < O

(2-00+2a-8) (2+a+2a-8) <0

(a-6) (3a-6) <0

(a-6) (a-2)<0

2<a<b6

29. A person throws two fair dice. He wins Rs. 15 for throwing a doublet (same numbers on the two
dice), wins Rs.12 when the throw results in the sum of 9, and loses Rs.6 for any other outcome on
the throw Then the expected gain/loss (in Rs.) of the person is :

1 1 . 1
(1) > gain (2) > loss (3) 2 gain (4) 4|OSS
Sol. 2
Prize win = 15 When doublet ocurr
win =12 When sum 9
wins =6 When other any out come
Exp. = — (6x15+4x12 - 26x6!

36

1
2

30. If o, andy are three consecutive terms of a non-constant G.P. such that the equation

ax® +2px +y =0 and x?+x-1=0 have a common root, then o(B + v) is equal to :

(1)0 (2) ap (3) By (4) oy
Sol. 3

-1++5
ax’+2B+y=0 x*+x-1=0 Z\F

1-5

2
Let Common Root 'a’ Sincea,B,r are in G.P
, A

od” +2Ba+y=0 E,A,AR
a’+a-1=0
A

Ea2+ 2Aa+ AR =0
a*+ 2Ra+R?2=0
(a+R)?=0

a=-R Now R?-R-1=0
1+ R=R?

Now o (B +7v)
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