JEE Main - 2018 (CBT) Exam

Test Date: 15/04/2018

Test Time: 9:30 AM -12:30 PM

Subject: JEE Main 2018 CBT EH

Mathematics
Ql:
_ 1+(1-8w)z . _ _

The set of all a € R, for which w = —]—, isa purely imaginary number , for all z € C
Satifying |z| = 1and Re z # 1, is:
Option

1. Anempty set

{53
equal toR

{0}

PwnN

Q2:
d
Lety = y(x)be the solution of the differential equation—y + 2y = f(x), where

dx
(1 x €[0,1] (E) )
f(x) = {0’ Otherwise Ify(0),theny 5)is:
Options

1 e?-1
© 2e8

e2+1
2e*

e?-1
o3

Q3:

An aeroplane flying at a constant speed, parallel to the horizontal ground, /3 km above it, is observed at
an elevation of 60° from a point on the ground. If, after five seconds, its elevation from the same point,
is 30°, then the speed (in km/hr) of the aeroplane, is:

Options

1. 750

2. 720
3. 1440
4. 1500



Q4.

The value of the integral

2 + sinx
sin* x <1 + log (—)) dx is:
2 — sinx

'\.M:]

S|

Options

1. 2
4

Q5:

A variable plane passes through a fixed point (3, 2, 1) and meets x, y and z axes at A, Band C
respectively. A plane is drawn parallel to yz-plane through A, a second plane is drawn parallel zx-plane
through B and a third plane is drawn parallel to xy-plane through C. Then the locus of the point of
intersection of these three planes, is:

Options

1 S4i42=2
X 'y z 6

2. 242429
X Z

3. x+ty+z=

Qe6:

An angle between the plane, x + y + z = 5 and the line of intersection of the planes, 3x +4y+z-1=0
and 5x +8y +2z+ 14 =0, is:

Options

T ()

2. sin™?! (\/%)
3. sin™?! <\/1£7>
4. cos™?! (\/%)



Q7:

If nis the degree of the polynomial,
8

2 2

V5x3 + 1 4+ /5x3 — 1] * [\/5x3 +1+4+v5x3 — 1] and

m is the coefficient of x" in it, then the ordered pair (n, m)is equal to :
Options

1. (24,(10)®)

2. (12,200

3. (8,5(10)H)
4. (12,8(10)%)

Q8:

If B is one of the angles between the normals to the ellipse, x? + 3y? = 9 at the points

. ) ' s 2cotf .
(3 cos8,V3 sin@)and(—3 sin 6v3 cosb) ; Be (0, E) ; then 76 equal to:
Options
1. 2
R

1
2. =
3. B

4
4. \2
Q9:

In a triangle ABC, coordinates of A are (1, 2) and the equations of the medians through B and C are
respectively, x +y =5 and x = 4. Then area of AABC (in sg. units) is :

Options
1. 4
2. 5
3. 9
4, 12



Q10:
The mean of a set of 30 observations is 75. If each observation is multiplied by a non-zero number A and
then each of them is decreased by 25, their mean remains the same. Then A is equal to :

Options
1. 2
3
2. 2
3
3. 2
3
4. 1
Q11:

A circle passes through the points (2, 3) and (4, 5). If its centre lies on the line, y — 4x + 3 = 0, then its
radius is equal to :
Options

1. 5

BwoN
b—*<|l\)
N

Ql2:

Let S be the set of all real values of k for which the system of linear equations
X+ty+z=2
2x+y-z=3
3x+2y+kz=4

has a unique solution.
ThenSis:

Options

1. 1equalto {0}

2. equal to R- {0}

3. anempty set

4. equaltoR

Q13:
If tanA and tanB are the roots of the quadratic equation, 3x2 —10x — 25 =0, then the value of 3 sin?(A +
B) —10 sin(A +B).cos(A+B) —25 cos?(A + B)

Options
1. -25
2. 10
3. -10

4. 25



Q14:

2
If X2+ y? +siny = 4, then the value of le}; at the point ( — 2, 0) is:

Options
1. -34
2. -2
3. 4
4, -32
Q15:
1 1 1
Ifx{,%x5 ....,X, and—,—, ....,— are two A.P.s such that x; = h, = 8 and xg = h; = 20, then
h; hy hy,

xs5.hqg equals:
Options
1. 2650
2. 2560
3. 3200
4, 1600
Qle:
If3,b,and ¢ are unit vectors such that 3 + 2b + 2¢ = 0, then |a x ¢| is equal to:
Options
1 Vs

4
g, Yo

16
3, =

4
4, B

4
Ql17:

If the tangents drawn to the hyperbola 4y? = x? + 1 intersect the co-ordinate axes at the distinct points A
and B, then the locus of the mid-point of AB is:

Options

1. 4x2—-y*+16x%y*=0

2. X2—4y*-16x%*=0

3. 4x’-y?+16x%?=0

4. 4x°-y?2-16x%?=0



Q18:
The area (in sq. units) of the region
{xeR:XZ 0,y2x—2andy2&}is:

Options
1. 2
3
2. 2
3
3 2
3
4. 2
3
Q1l9:
Let A be a matrix such that A - [é é isa scalar matrix and |3A| = 108. Then A? equals:
Options
[ 4 0
1 | —32 36]
36 0
2. | —32 4]
36 —32
S
4 —32
4 0 36
Q20:
X —4
Iff(x-}-—z) =2x+ 1,(xe R —{1,—2}), then [ f(x)dx is equal to:
(where C is a constant of integration)
Options

1. 12loge |1-x]|-3x+C
—12loge |1—x| +3x+C
—12loge |1—x]| -3x+C
12 loge [1-x| +3x+C

PwnN



Q21:
If a right circular cone, having maximum volume, is inscribed in a sphere of radius 3 cm, then the curved
surface area (in cm?) of this cone is:

Options

1. 8V2m
2. 6\2m
3. 6V3m

4. 8/3m
Q22:

If b is the first term of an infinite G.P. whose sum is five, then b lies in the interval:
Options

1. (0, 10)

2. [10, o]
3. (-10,0)
4. (-o0,-10]
Q23:

Consider the following two binary relations on the set A = {a, b, c}:

R1={(c, a), (b, b), (3, ), (c, c), (b, c), (a,a)} and Rz ={(a, b), (b, a), (c, c), (c, a), (a, a), (b, b), (a, c)}.
Then:

Options

1. both R; and R; are transitive.

2. both R; and R; are not symmetric.

3 Ry is not symmetric but it is transitive.

4 R, is symmetric but it is not transitive.

Q24:

LetS = {A, wWeR x R:= f(t) = (|Ale! — ). sin(2(2|t]), t € R, is a differentiable function}.
Then S is a subset of :

Options

1. Rx]0, o)

2. Rx(-00,0)

3. (-e0,0)xR

4. [-00,0) xR



Q25:

A box 'A' contains 2 white, 3 red and 2 black balls. Another box 'B' contains 4 white, 2 red and 3 black
balls. If two balls are drawn at random, without replacement, from a randomly selected box and one ball
turns out to be white while the other ball turns out to be red, then the probability that both balls are

drawn from box 'B' is:

f(pA~g)A(pATr)=>~pVqisfalse, then the truth values of p, g and r are, respectively:

Options
1. =
16
2. =
32
3 7
8
4. L
16
Q26:
Options
1. T,F, T
2. FFF
3. T, T, T
4. F,T,F
Q27:

If A € R is such that the sum of the cubes of the roots of the equation, x? + (2 -A)x+ (10-A)=0'is
minimum, then the magnitude of the difference of the roots of this equation is:

Options
1. 25
2. 20
3. 247
4. 47

Q28:
CcosX x 1
2sinx x? 2x
tanx x 1

fl
then lim )
x-0 X

Iff(x) =

Options

1. Exists andis equal to -2
2. Exists and is equal to 0.
3. Does not exist.

4. Exists and is equal to 2.



Q29:

Two parabolas with a common vertex and with axes along x-axis and y-axis, respectively, intersect each
other in the first quadrant. If the length of the latus rectum of each parabola is 3, then the equation of
the common tangent to the two parabolas is :

Options

1. 8(2x+y)+3=0

2. 3(x+y)+4=0

3. 4(x+y)+3=0

4, x+2y+3=0

Q30:

n-digit numbers are formed using only three digits 2, 5 and 7. The smallest value of n for which 900 such
distinct numbers can be formed, is:

Options

7

PwnNPE
o © ®



Solutions

Sol 1: (4)
As w is purely imaginary
wo+w=0

1+(1-8w)z 1+ (1-8w)z
+ =0
1—-z 1—-z

1-72+(1-8)z—1D+a-z+(1-8a0)(z—-1)
(1-2)(1-12) B

1-z2+z—1—-8az+8ux+1—-z24+Z2—1—-8z2—1—-8Za+8a=0

0

—8a(z+7z)+16a=0

8a[2—(2+2)] =0

ifRe(z) #1



thena =0

Sol 2: (4)

Sol 3: (3)

V3

M 5 sec = 2km
Speed = 2/5 km/sec

2><60 60
=— X
5

km

= 1440
hr

Sol 4: (4)

2+sinx
- Zasing)

inx (1 + log |(
sin*x (1 + log > sinx

|
N E R VT

i 2 —sinx
I= |[ sin*x [1 + log (—) dx]
2+sinx

I
2
I
2

T
2
2l = fsin‘*x dx
s
2
T
2
8l = f — | 4cos2x
T
2

N W
+
|
N e NN
a
o
| »
NS
>
|
NI D



8l = 3
31
[=—
16
Hint:-
cos?x =2cos’x—1

cos?x =1—2sin?x
2 sin®x = 1 — cos 2x
4 sin*x = (1 — co s 2x)?

1
sinx = 7 (cos?2x — 2 cos 2x + 1)

1 /14 cos4x
sin4x=—<——2c052x+1>
4 2
4 1(3+cos4x—8c052x>
infx=—
sin*x 2 >
Sol 5: (2)

E.q., of variable plane
ax—3)+b(y—2)+c(2-1)=0
A= 2b+c+3a

a
_3a+c+2b

b
3a+c+2b
C_

c
Plane paroled to y? plane passing through A
_2b+c+3a

X =
a

_ 2b+c+ 3a
="

_ 2b+c+ 3a
2= c
Intersection of the x three
3 2 1
—-—4+-4+-=1
X y z
Sol. 6 (3)

Perpendicular vector to plane
I +] +k



I ]k

Parallel vectortoline |13 4 1
5 8 2
=1(8—-8)—](6—75)+ k(24 — 20)

= -] +4k

4-1 3
sin9 = | = ‘ |
V17V3l W174/3

13

ing = |[—
Sin 17

Sol 7: (2)
Rationalize and get

[z(vaz F1+V5x% — 1)]8 [2\/5){3 +1—V5x% — 1]8

2 2
(\/5X3+1+\/5X3—1)8+ (\/5x3+1—\/5x3—1)8

oc, (Vo + 1) (Vaxi—1) + ¢, (Ve +1) (-VEe 1)

Term withr = 1,3,5,7
vnish
n=1357

2 [8(:0 (Vsx3 + 1)8 + 8¢, (V5x® + 1)6 (V53 - 1)2 + o Bcsm) (V53 - 1)8

Degree = 12
Coff =2[8Cy+ BC,+ — 8Cg]5*

8Co+ 8C,+ 8C,+— 8C, =241
Coff = 2 (281 5%

Coff = 2 275*%

=2 x 23 x 2% x 5%

=16 (10)*

= (20)*



Sol 8: (1)
2xdx + 6ydy = 0
2xdx = —cydy

dx 3y
== stepe of normal

dy
3v/3sin0
My = 3cosH
3v3 cosH
M2 = —3sin0
_ V3tan8® ++3cotH
tanf = [1 + (V3 tan6)(—v3 cotd)

tan06 + cotH
mnB:¢§( 1-3 D

=+/3 tan®

— V3 cotO

V3
27(tan6+cot9)

We have to find
_ 2cotf

" sin20

2 2

B V3(tan® + cot0)2sind cos O
2

ﬁ(% +%) sin@ cos O
2

V3

Sol 9: (3)




centroid = (4, 1)

Ag=+Vo+1 =10
AD =210
11 2 1
—l7 -2 1
214 3 1

%|—5—2(7—4)+1(29)|

1
E(—5—6+29)
18
)

9

Sol 10: (3)
Let observations are x1 X2 X30

(X1 + %2+ _X30)
30

=75...(i)

For new near
(Axq + Ax, + Ax3) —30(25) -
30 -
AxXq +x, + X30) — 30(25) = 2250 from eq(i)

A(30)(75) = 750 + 2250

A(30)(75) = 3000

_ 100 4
75 3
Sol 11: (2)

Let A(2, 3) & B(4, 5) be the points through which circle is passing & radius lies on the line y-4x + 3 = 0. Let
centre be (n, k), this point must satisfy the line y —4x - + 3 = 0. Hence

k—4n+3=0

k =4n - 3.

So, Centre coordinates be 0(n, 4n -3)
Now, OA = OB (both one radius)

A(2, 3) B(4, 5)



= OA=O0B

= 0A? = OB?
n—2)2+@ln-3-3)2=(n-4)?+ (4n— 3 —5)?
n? +4 —4n+ 16n? 4+ 36 — 48n = n? + 16 — 8n + 16n% + 64 — 64n
40 —52n =80 — 72n

72n —52n = 80 — 40

20n = 40

n=2

Hencek = 4n — 3

k=8-3

k=5

Centre coordinates 0(2,5)& A(2,3)
radius=0A=(2-2)2+(5-3)2=2

Hence = radius =2

Sol 12: (2)
Writing above system of equation in matrix form

1 1 17 2
21 -1 [Y] =13
3 2 kllz 4

Ax =B

Now by Rank method, form Augmented matrix

1 1 1.2
[A;B] = [2 1 —1;3]
3 2 k4

Applying elementary transformations to make above augment matrix in Echelon form,

R; - R; — 3R, &R, - R, — 2R,



1 1 12
[A;Bl=]0 -1 -3:-1
0 -1 k—3-2

Apply,R3 - R3 — R;

1 1 1:2
[A;Bl=]0 -1 -3-1
0 0 ki-1

From above matrix, clearly Rank of Augmented matrix will be 3, but Rank of A matrix depends on value
of k, i.e if k =0, Rank of A matrix will be 2 but Rank of Augmented matrix is 3. Hence, in this case No
solution is their

So, for vnique solution <« # 0

Hence, set S can have an real values except O, S =R — {o}.

Sol 13: (1)

3x2 - 10x—25 =0,

10
tanA + tanB = ?

23
tanA + tanB = —?
tan A + tan
tan(A + B) = ————
10
_ 3
23
1+5
10 5
28 14

Divide and multiply by cos? x (A+ B)
3 tan®(A + B) — 10 tan(A + B) — 25(cos?(A + B)

3 25 10 (5) 25(cos?*(A+B))
196 14 cos
75—700—4500( 2(A+ B))
196 cos“( )

5525< 1 )
196 \1 + tan?(A + B)



5525 1

196 25
_ —5521
o221
=25
Sol 14: (1)

x?2+y% +siny =4

Diff above egn with respect to x.
dy dy

2x¢2y&+cosy = 0.

dy
&(Zy + cosy) = —2x

dy — —2x
dx 2y +cosy

d2y (2y + cosy)(—2) — (—2x) (Zd;dxy — siny%)
Again differentiate

dx? (2y + cosy)?
—2(2y + cosy) + (2x)(2 — siny)(—2x)
ﬁ _ 2y + cosy
dx?2 (2y + cosy)?
_y [(Zy + cos) + 2x2%(2 — siny)]
d’y 2y + cosy
dxz ™~ (2y + cos y)?
d’y  —=2[(2y + cosy)? + 2x*(2 — siny)]
dx? (2y + cos y)3
d?y ~ —2[(2(0) + cos 0)* +2(=2)*(2 — sin 0)]
dx? 2.0 (2(0) + cos 0)3
dyl  _(20+16)
dx? )3

(=2,0)



Sol 15: (2)

X3 =8

xg = 20

a+2d=8

a+7d=20
12

=— a=

5

>
U
I

+
S
o

o

3

1

1 28
L2

200

)22

00



64
X5h10 = ? x 200

= 2560
Sol 16: (1)
4 V15
1

a+2b+228=0
—,2 - -
|2b| = |a + 2¢/
4|b|? = |a|? + 4|c|® + 2d - (27)
4 =1+ 4+ 4cosb

-1 V15

6 =—,sinf =——
coS 7 sin 7

la x C|

= (a)|(c) sinb

4>|ﬁ
951

Sol 17: (2)

4y? =x2 +1

Point 4yy, = xx; + 1 with 4y? = x? + 1
-1

X axis [—, 0]
X

s o]
axis [0,—
Y 4y,

Mid pointh = — K=t
id poin = ox =



-1 1
X1 zﬁ}ﬁ 2@

2 2

() = () +1

1 +1
4k2  4b2?

r 2 +1
16y2  4b2

1 1+44x?
16y2  4x2
Sol 18: (2)

y=x
(4,2)
Vz=x

0.0) w (4,0)




Sol 19: (3)

£ ol sl=15 3]
[a 2a+3b]

c 2c+3d
a=2c+ 3d

c=0

2a+3b=0

ad —bc=12

I3A] = 108

Al = 12

Azz[az+bc ab + bd
ac+cd bc+d?

c=0
d=2
a==6
b=-4

2=[y ]

Sol 20: (3)

X — 4
f( )=2x+1
X+ 2

Lett = ——
X+ 2

tx+2t=x—4

2t+4=x(1—-1)

_2t+4
A
f(t)—2<2t+4) 1_4t+8+1—t
T P\1-t N 1—t

3t+9
T 1-—t




ff(t)dtz ff(t) dx = f81ti_? dt

3t 9
— _+f_dt: —12cm|1—x| —5x+c
1—-t 1-t

Sol 21: (4)

(h—R)?* + r? = R?
r2=R*—- (h—R)?
R=3

r’=q— (h—3)?
1
V=§T[[9—(h—3)2]h

%:%n[9—(h—3)2—2(h—3)h]:0

1
379 —h* =9 +6h —2h? + 6h] = 0
1

37(=3h +12h) = 0

h(-3h+12) =0

3h=12,h=0
h = 4. r=2v2.
CSA = mrl

=1 X 2v2 x /24



=2 x V48 = 8mV3

Sol 22: (1)

b=5(1-r)

b e (0,10) [-1<r<1]

Sol 23: (4)

R; = {(c,a),(b,b), (a,0),(c,0), (b, 0), (a,a)}

b,c€R; c,a & R;R; is not symmetric (b, ¢), (c,a)eR;(b,a) & Ry, Ry is not transitive
Rz = {(ab), (b,a),(c,0),(c,a),(c,a), (a,a),(b,b), (a c)}

V(a,b)eR,(b,a) X R,

Therefore it is symmetric

(c,a),(a,b)eR,(c,b) € R,

Therefore R, is not transitive

Sol 24: (1)
f(t) = (|Alet — p) sin 2t t>0
—(|Alet — p) sin 2t t<0

f'(t) = 2cos 2t (JAlet — p) + [Aletsin2t  t>0
—2cos 2t (JAlet — p) + |A|et sin 2t t>0
f'(t > 0% =2(Al — )

f'(t—>0) = =2(]Al — W)

for differentiability LHD = RHD

2(1A1 =) = =2(1Al = p)



Al =n
= AeRpeR;

(A C Rx[0,00)

Sol 25: (1)
P(E) = P(A) P @ +P(B) P (g)

_1[23 42 _1[6 N 8]

"~ 2|7¢, 9¢,| 2121 36

_1[2+2]_16

217 9] 63

(B)_P(B)P(E/B)_ 1/9 _1.63_7
E/  P(E)  16/26 9 16 16

Sol 26: (1)

(PA~qQ)A(pAT) = ~pVq

T-F=F

Only possibility for if them

P—>F} SF

pop

TAT) A(TAT) > T

r=T

Sol 27: (1)

o + B3 = (a+B)(a® + B* — ap)
= -2 =D +pB)*—3aB)
=A-2)(A-2)2+3(A-10))

= (A—2)(b% — 4\ + 4 + 31 — 30)



Sol 28: (1)

cosx x 1
f(x) = [2sinx x? 2x
tanx x 1
R; —R; —R3
cosx—tanx 0 O
f(x) = 2 sinx x? 2x
tanx X 1

= cosx — tanx [x? — 2x?]

= x%tanx — X2 cos X

2

f'(x) = 2xtanx + x? sec?x — 2xcosx + x% sinx

f'(x) .
" = 2tanxXx + xsec?xX — 2 cos X + xsinx
. ')
lim =04+0—-240= -2
x-0 X
Sol 29: (3)
x% =3y
d@,s)
0.0) y? =3x
\ y=mx=%
2 3( +3)
X = mx + —
4m
23 i =0
X mx e
Im? — 4 (1)() = 0
m? —4 (1)() =
, 9
Im“+—=20
m
m+1)=0
m= —1
3
y= XxX—-—

4



4y = —4x — 3

4(x+y)+3=0

Sol 30: (1)
For each place we have 3 choices

(i)for n — digits 3 X 3...ntimes = 3" > 900

n=7



© 0 N o u A W N R =2

=
o

°

Answer
4

w W Rk N W NP W D

JEE Main: 2018 (Online CBT)

Answer Key (15/04/2018)

Q. No.
11

12
13
14
15
16
17
18
19
20

Mathematics

Answer
2

W W NN RPN R RPN

Q. No.
21

22
23
24
25
26
27
28
29
30

Answer
4

R W R R R R R AR
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