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PART-C : MATHEMATICS

61.

Sol.

62.

Sol.

Case:

Two sets A and B are as under:
A ={(ab)e RxR:ja-5|<1 and|b-5|<1};
B={(ab)eRxR:4(a—6)’+9(b—5)’<36} . Then:

(1 BcA @ AcB
(3) AnB=¢ (anempty set) (4) neither AcBnorBc A

- (2)

|la-5|<1=> -1<a-5<«1

=-2<a-6<0

=0<(a-6)" <4 (i)
|b-5|<1
=0<(b-5)"<1 ()

From (i) and (ii)

0<4(a-6)"+9(b-5)° <25

=AcB

Let SZ{XER :x>0 and 2‘&—3‘+\/;(\/;—6)+6:0}.Then S:

(1) is an empty set (2) contains exactly one element
(3) contains exactly two elements (4) contains exactly four elements

- (3)

2‘&—3‘+x&(x&—6)+6=0

Let Vx =t
2|t-3|+t(t-6)+6=0
I

t>3

=>2t-6+t*-6t+6=0
=>tP-4t=0=t(t-4)=0
t=0,4

then \/;:4 :>X:16
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Case:ll

0<t<3

=6-2t+t*-6t+6=0 =t°-8t+12=0

(t-6)(t-2)=0

t=2,6,wheret=2isvalid

then /x =2 = x=4

63. If a,BeC are the distinct roots, of the equation x2 —x +1=0, then o' +p'”" is equal to
(1) -1 @ 0 @) 1 @ 2

Ans. (3)

Sol.

X2 —-Xx+1=0=x=-0, -0’

Let o = - and B = -0
Lol gl =(—0))101 + (—w2 )107 = —(mm + com) = —(co2 + co) =—(-1)=1

x-4 2x 2X

64. If| 2x x-4 2x =(A+BX)(X—A)2,thentheordered pair (A, B) is equal to
2X 2x x—-4

(1) (-4,-9) 2 (-4,3) @) (-4,5) @) (4,9
Ans. (3)
Sol.

x-4 2x 2X
2x x-4 2x
2X 2x x-4

Apply C, »>C,+C, +C,,

1 2X 2X
=(5x-4)[1 x-4 2x
1 2x x-4

Apply R, -R, -R;,R; >R, -R,,

1 2X 2X
=(5x-4)0 -x-4 0
0 0 -x-4

=(5x—4)(x+4)’ >A=-4,B=5
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65.

66.

67.

JEE MAIN 2018 (Code-A) (08-04-18)

If the system of linear equations
x+ky+3z=0
3x+ky—2z=0
2x+4y-3z=0

XZ
has a non-zero solution (x,y,z), then 7 is equal to

() =10 @ 10 @) -30 @) 30

- (2
Sol.

According to given condition,

1 k 3
3 k 2/1=0=>44-4k=0=k=11
2 4 -3
therefore, the given system of equation is
x+My+3z=0 ... (i)
x+1My-2z=0 ... (i)
2x+4y-3z=0 ... (iii)
From (i) and (ii) 2x-5z=0 .. (iv)
& from (i) and (iii) 3x+15y=0 ... (v)
%: =10
25

From 6 different novels and 3 different dictionaries, 4 novels and 1 dictionary are to be selected and
arranged in a row on a shelf so that the dictionary is always in the middle. The number of such arrangements
is

(1) atleast 1000 (2) lessthan 500

(3) atleast 500 but less than 750 (4) atleast 750 but less than 1000

- (1)
Sol.

Required number of ways = °C, x*C, x 4!=1080
The sum of the co-efficients of all odd degree terms in the expansion of

(x+@)5+(x—\/ﬁ)5,(x>1) is

A1) -1 @ 0 @) 1 @ 2

. (4)
Sol.

(x+\/ﬁ)5 +(x—x/ﬁ)5 =2{x5 +10x° (x° = 1)+ 5x(x® —1)2}

=2{x5 +10x% —10x® + 5x” —=10x* +5x}

Hence, the required sum of coefficients is 2
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68.

69.

12
Let a,, @y, @g, ....,84 be iN A.P. such that » a,,,, =416 anda, +a,, =66. If a +a5 +....+al, =140m,
k=0

then m is equal to
(1) 66 (2) 68 3) 34 4) 33

- (3)
Sol.

Let the common difference be d
12

Yy, =416
k=0

2(31 +a,) =416

=a,+a,, =64
=2a,+48d=64 ... (i)

further, a, +a,, = 66

—2a,+50d=66 .. (ii)
From (i) and (ii)
a,=8andd=1
a’+al+.+al
Now, a’ + a3 +.....+a%, =140 m L m=< 2140 17

140 - 140

1 [24-25-49 7.8-15] _,,
140 6 6

Let A be the sum of the first 20 terms and B be the sum of the first 40 terms of the series

P +2.22+3%+2-4°+5°+2-6° +.... .If B—2A =1002 , then 3 is equal to
(1) 232 2) 248 (3) 464 4) 496

- (2
Sol.

A=17+2-22+32+2.4%+ ... +2.20°

(‘I+22+32 +...+202)+(22+42+...+202)

20(21)(41) +22(10(1 1)21}

6 6

=2870+1540 = 4410

PERFECT MATHEMATICS CLASSES

.... Where Strong Foundation is laid

HT-JEE (MAIN & ADV) | XI | XII | NTSE | KVPY | OLYMPIAD




(6]

70.

.

JEE MAIN 2018 (Code-A) (08-04-18)
B=1+2%+....+40? +(22 + 42 +....+402)

_ 40x41x81
6

=22140 + 11480 = 33620
B —2A = 33620 — 8820 = 24800

+4x2870

B-2A=100x

=24800 =1001 L A=248

x—0+ X

Foreach te R, let [t] be the greatest integer less than or equal to t. Then lim x[[l} + F} ot [ED

(1) isequalto 0 (2) isequalto15
(3) isequalto 120 (4) does not exist (in R)

. (3)
Sol.

[+ (2] +[2])
15 ({3 o)

=120-0=120

Let S= {t eR:f(x)=|x-mn| -(e'x| - 1)sin | x |is not differentiable at t} . Then the set S is equal to :

(1) ¢ (anemptyset) (2) {0} @) {r} @ {0,x}

- (1)
Sol.

f(x)=|x—m|(e™ -1)sin| x|

| x-m|=0atx=n

and |[x|=0atx=0

But at x = 0 both ¢XI _1 and sin| x| are zero.

and at x = both | x—=| and sin| x| are zero

-, fis differentiable in R.
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72. Ifthe curves y? =6x, 9x? + by? =16, intersect each other at right angles, then the value of b is :

(1) 6 @ % @) 4 @) %

Ans. (4)
Sol. y?=6x

dy
2y—2L-6
= ydx

_dy_3

X"y .. (i)

9x? +by? =16
=18x+ 2byd—y =0
dx

dy -9x
- _2X .

dx by ..(ii)
Since curves intersect at right angles
. product of slopes = -1

—27X
= =

-1
by?

= 27x = by?
= 27x = 6bx [ y? =6x]
(27 -6b)x=0

= 6b=27 (x#0)
b-2
2

73.  Let f(x) = x? +i2 and g(x) = x —1,x eR—-{-10,1}.1f h(x) = % ,then local minimum value of h(x) is :
X X a(x

13 @ -3 @) 22 @ 242
Ans. (4)

Sol. f(x)=x2 +iz& g(x):x—l
X X
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ax) 1 1

2
hix) = 1) e _[X_XJ "2 _[ 1j+ 2

1
Let x——=t
X
2 . . .
~k(t)=t +? t € R which attains minimum value for t = /2
Hence, local minimum value of h(x) = 2v/2

sin® xcos? x

74, Themtegralj — T — 5 5
(sin® x + cos” xsin“ X + sin” XCOS“ X + COS" X)

> dx isequalto:

-1 1 -1
—+C ——F+C —+C —+C
0 3(1+tan® x) @ 3(1+tan® x) ®) 1+ cot® x @) 1+ cot® x
(where C is a constant of integration)
Ans. (2)
.2 2
sin“ xcos® x
Sol. j 5 dx
(sin5 X + cos® xsin? x + sin® x cos? x + cos® x)
2 2
:I sin“ xcos” x dx

(sin? x(sin® x + cos® x) + cos? x(sin® x + cos® x))?

dx

| sin? xcos? x
(sin® x + cos® x)?

| tan? x sec? x
(tan® x +1)?

put tan® x+1=z
-.3tan® xsec? xdx =dz

1¢dz 1
=—|—=—---+¢C
372 3z

1
=——————+C

3(1+ tan® x)
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3 2
75. Thevalueof jsm fdx is:
1+2
2
T T T
(1) 8 2 2 ) 4rn “4) n
Ans. (4)
3 2
sin“ x
Sol. .L 2X+1dx
2
2
=J‘sin2xdx=lxﬁ=E
0 2 2 4

76. Let g(x)=cosx? f(x)=~/x , and a,p(o < B) be the roots of the quadratic equation 18x% - 9nx +n° =0.
Then the area (in sq. units) bounded by the curve y = (gof)(x) and the lines x=o,x=p andy =0, is:

(1) %(«/5—1) @ %(«/§+1) @3) %(\/5—&) @) %(JE—1)

Ans. (1)

Sol. Solving 18x? —9nx + 72 =0 we get,

o=

&;3:% (- a<p)

o3

Now, g(f(x)) = g(~/x) = cos(v/x)? = cos x

L X Y=0

-. Area bounded by g(f(x)),y=0,x=0,x= is

T

cos xdx =[sinx]3

®a —w|a
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. d s
77. Let y =y(x) be the solution of the differential eqaution sin Xd_i+ ycosx =4x,x € (0,m). If Y[Ej =0,

T

then ){6) is equal to :

4 2 -8 2 8 2 4 2
—=T —=T —— -
™ 575 @ of @) 5" @ g7
Ans. (3)
. . . .. d .
Sol. Givendifferential equation |sd—x(y3|n X) = 4x

L . 4x2
Solution is: y-sinx = J'4xdx :T+C

ysinx =2x%+c

2 T
c=_T1_ [atx:i,yzoj

T __§ 2
.y[6j— gn

78. A straight line through a fixed point (2, 3) intersects the coordiante axes at distinct points P and Q. If O
is the origin and the rectangle OPRQ is completed, then the locus of Ris :

(1) 3x+2y=6 (2) 2x+3y=xy (3) 3x+2y=xy (4) 3x+2y==6xy
Ans. (3)
\ y
Sol. (0.k)Q

0[(0, 0)

Equation of QP :

5+l=1

h k
It passes through (2, 3)

g+§=1
h k

2k + 3h = hk

hence Locus of Ris: 2y +3x = xy .
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79. Letthe orthocentre and centroid of a triangle be A(-3, 5) and B(3, 3) respectively. If Cis the circumcentre
of this triangle, then the radius of the circle having line segment AC as diameter, is :

5 3J5
(1) 0 @ 2410 @ 33 @ TI
Ans. (3)
] 2 ] 1 ]
Sol. A B C
=35 B3 (o, B)
s =AC_13 -AB=2
mmw-z —22A& [.AB—3ACJ

- %\/(—3 —3) +(5-3)" = 3(%

80. If the tangent at (1, 7) to the curve x? =y —6 touches the circle x* +y? +16x+12y+c =0 then the
valueof cis:
(1) 195 (2)185 @) 85 @) 95

Ans. (4)

Sol. tangentat (1, 7)to the curve x2 =y —6 is
x-1—1(y+7)—6
2
i.,e2x-y+5=0,
It touches x? +y? +16x+12y+c =0

2x—-y+5=0

So,OP =r
|-16+6+5]| J64536—c
=>-————=164+36-cC
V4 +1
—5=+100-c¢
=c=95

81. Tangent and normal are drawn at P(16,16) on the parabola y2 = 16x, which intersect the axis of the
parabola at A and B, respectively. If C is the centre of the circle through the point P, A and B and

/CPB =0, then a value of tan® is
(1 172 2 2 3) 3 4) 4
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Ans.
Sol.

82.

83.

Sol.

2

Centre of circle passing through, P,A,B is focus of parabola y’ = 16x
then C = (4, 0).

Tangent at P(16,16) : T=0 16y = 8(x + 16)

slope of normal PB is = -2

A
16 4
slope of PC = 273
o 4
tan6 = 34 =2
1+(-2)-—
( )3

Tangents are drawn to the hyperbola 4x2 —y2 = 36 at the points P and Q. If these tangents intersect at the
point T(0,3) then the area (in sq. units) of APTQ is

. (1)
Sol.

(1) 455 2 543 @) 603 4 365
Chord of contact of t tsf 0,3)i
ord of contact of tangents from (0, 3) is 0.3
4x-0-y-3=36
ie.y=-12
. 15
P,Q are given by
(3V5,-12) and (-35,-12) P, \Q
6\/5 unit

- (ATPQ) =%><15><6\/§ — 45,5 squnits
If L, is the line of intersection of planes 2x —2y +3z-2=0,x-y +z + 1 =0 and L, is the line of

intersection of the planes x + 2y —z—-3=0, 3x —y + 2z — 1 = 0, then the distance of the origin from the
plane, containing the lines L, and L, is

1 1 1
(1) 22 2 32 3) 202 “) NA

)

Plane containing line Ly is 2x -2y +3z-2+ g (x-y+z+1)=0
=(a+2)x—(a+2)y+(a+3)z+a-2=0 ... (i)

Direction ratios of L, are (3, -5, —7) and L, lies on the plane in equation (i)
=3(a+2)+5(a+2)-7(a+3)=0=a=5

Hence the required plane is 7x -7y + 8z +3=0
Now, distance from origin of the plane is

3 1

T /49149164 342
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84. The length of the projection of the line segment joining the points (5, —1,4 ) and (4, —1, 3) on the plane,
X+y+z=7is

2 2 1 \F
M 5 @ 3 ® 3 @ |3
Ans. (4)
Sol. Foot of perpendicular from (5, -1, 4) is given by

Xx-5 _y+1 z-4 —(5-1+4-7) 1

1 1 1 3 3

_ 14 4 11 _A
ie. |3 73737 (say)

Foot of perpendicular from (4, -1, 3) is given by

x-4 y+1 z-3 —(4-1+3-7) 1

1 1 1 3 3
i.e. [?-—g'?]ﬂ?* (say)

1 4 1 /2
= =, —+—+==,=
Req. length = AB 97979 3

85. Let j be a vector coplanar with the vectors &=2i+3j—kandb=+k.If U is perpendicular to

aandi-b=24, then |G|2 is equal to

(1) 336 @) 315 (3) 256 @) 84
Ans. (1)
Sol. G=xa+yb

i-a=0=x|al®+yb-a=0
=>x14+2y=0 = y+7x=0 (1)
U-b=24= x(@b)+y(b)? =24

=2x+2y=24 = x+y=12 ..(2)
From (1)and (2),x=-2, y =14

LU=-2a+14b =(14]+14Kk)—(4i+6]-2k)=—4i+8]+16k

|U|°=16 + 64 + 256 = 336
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86. Abag contains 4 red and 6 black balls. A ball is drawn at random from the bag, its colour is observed and
this ball along with two additional balls of the same colour are returned to the bag. If now a ball is drawn
at random from the bag, then the probability that this drawn ball is red, is

[$EEN)

3 1 3
™ 5% @ ® 3 @
Ans. (2)

Sol. Let R :eventthat ared ball is drawn, B : event that a black ball is drawn’

4 6 6 4 2
Required probability =P(R)P(R|R)+P(B)P(R|B) =%XE+EXE=§

9 9
87. If Z(Xi_ 5)=9and Z(xi— 5)2 =45, then the standard deviation of the 9 items x4,X5,...,Xg is
i=1 i=1

19 @ 4 @) 2 ) 3
Ans. (3)
Sol. -- S.D of a series does not change, if each term is decreased by the same quanity,
(x,—5) (x,—5) 5
I = = _ |45 (9) _,
- theS.D 9 9 9 \9

88. If sum of all the solutions of the equation 8 cos x.[cos [% + x].cos[f - x] - %] =1in [0,n]is kr, thenk is

6
equal to
2 13 8 20
(1) 3 @) 9 3 9 @) o
Ans. (2)

Sol. 4cosx{2003[%+ x).cos(%—ij} =1

— 4cosx{[cosg+0032xj—1}=1 = 4cosx[0032x—%j=1

=N 4cosx[20032x—1—%] =1 = 8cos® x—6cosx =1

= 4cos® x-3cosx =
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89. PQRisatriangular park with PQ = PR =200 m. AT.V. tower stands at the mid-point of QR. If the angles
of elevation of the top of the tower at P, Q and R are respectively 45°,30° and 30°, then the height of the
tower (in m)is

(1) 100 (2) 50 3) 1003 @) 5042
Ans. (1)
Sol. Let Mis the mid point of QR. and the length of tower is t.

Now, PM = /(200)2 — (¢ / 2)2

tan45°=m

PM
- t=4/(200)2 = (¢ /2)? (1)
Also

™ 1 TM
tan30°= — = — =
an QM 3 aM
At
B 2 T Tap G
From (1)and (2)
(200 ~(¢/2)° =[LJ (2007 = =

23
- 0=2003
20043

length of t =>t= =100m
ength of tower 203

90. The Boolen expression ~(pv q)v (~pAQq) is equivalentto

(1 ~p @ p @ q 4 ~q
Ans. (1)

Sol. ~(pvq)v(~prQ)
=~{Pva)ar(pv~q) =={pv(qr~q) =~{pVvF} =~p
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