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PART - B
MATHEMATICS
SINGLE CORRECT CHOICE TYPE

Q.31 to Q.60 has four choices (A), (B), (C), (D) out of which ONLY ONE is correct.

31.

Ans.

Sol.

32.

Ans.

Sol.

If the tangent at (1, 7) to the curve x? =y — 6 touches the circle x> + y* + 16x + 12y + ¢ = 0 then the value
ofccis

;in 0@ x>=y—-6d fcln (1, 7) ij cuh Li*kj[k or x> +y?>+16x + 12y +c=0dk Li*k djrh g] rk ¢ dk
efu g &

(1)85 (2)95 (3) 195 (4) 185

T(,7)=2x-y+5=0

distance of center from tangent = radius

=5

-16+6+5

NG
Jgi+fi—c=+5

=c=95

r:‘

If L, is the line of intersection of the planes 2x — 2y +3z—-2=0,x—y+z+ 1 =0and 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

;in leryk 2x —2y+3z-2=0,x—y+z+1=0dh ifjPNnh JIk L, g rRk leryk x +2y—-z-3=0,
3x—y+2z—1=0dh ifjPNnh j[k L,g] rk ey fcin dh nji mI leery I &k j[kvk L, vkj L, dk
vrfo'V djrk g] g &

55 % O 15 @35

4

required plane will pass though line of intersection of planes so equation of required plane will be
x+2y—z-3+A(3x—-y+2z-1)=0

take a fixed pointon L, (y=0)

P(-5,0,4)

point P will lie on required plane
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33.

Ans.

Sol.

34.

Ans.

Sol.

:k=—5

So equation of required plane will be

Tx—-Ty+8z+3=0

3 1
distance from origin = ‘ﬁ‘ = ﬁ

If a, B € C are the distinct roots, of the equation x> — x + 1 =0, then o'’ + 3!%7 is equal to

;fno, BeCledjkx>*~—x+1=0d foffllu ey g] rk o' + '’ cjicj g &

(D1 (2)2
1

(3)-1

Roots of x*—x + 1 =0 are o = —w, f =—o’

ol + B107 = _@!0 — 4

—o'—on=1

Tangent are drawn to the hyperbola 4x*— y* = 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
,d virijoy; 4x2—y>=36d fonvk P rik Q ij Li'k j[, [Mph ©rd gA ;i ;g Li*kji[k, fon T(0, 3)
1j dkvrh g] rk APTQ dk {=kQy (ox bdkbsk e) g &

(1) 6043 (2) 36+/5
3

Eqaution of tangent at P

xsech ytanf _

3 6
it will pass though (0, 3)

_3tan9_
6

tanf = -2 = secO = /5

1

0 1

area = %|6 sec 6|(| 6tan® | +3)

= 455

(3) 4545

$0

4) 5443
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35. If the curves y? = 6x, 9x* + by? = 16 intersect each other at right angles, then the value of b is
;in 0@ y? =6x, 9x> +by> =16 ledk.k ij 1frPNn djr g] rk bdk eku g &
(1)4 2) 2 (3)6 4 !
2 2
Ans. 2
Sol.  y*=6x

Y1
9x2+by*=16
18x +2byy' =0

y'=

36. Ifthe 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

- jfLd leidj.k fudk;
xt+ky +3z=0
3x +ky—-2z=0
2x+4y—-3z=0

di ,d "W:rj gy (x.v,2)9 rt % cjlcj g &

(1)-30 (2) 30 (3)-10 (4)10
Ans. 4
Sol. x+ky+3z=0 ... (1)

3x+ky—-2z=0 ... (11) system will have oo solutions

2x+4y—-3z=0 ... (1i1)
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(1) — (i)
S5z -z

X=" theny= X
§§=10

37. LetS={xeR:x=0and2|x +3|+/x(vx -6)+6=0}.ThenS:
(1) contains exactly two elements (2) contains exactly four elements
(3) is an empty set (4) contains exactly one element
eluk S={x e Rix20 rfk 2|/x +3|+/x(Vx -6)+6=0} rk S
(1)e ek nk vo;o g (2) e ekk pkj vo;o g
(3) ,d fjor lefp; ¢ (4)e ekk ,d gh vo;o0 g

Ans. 1

Sol. 4J§—j+x—6J§+6:o

Put‘\/;—3‘:t

2t+t2-3=0

t=1 t=—3
Wx-3[=1 Wx-3[=-3
Jx=4,Jx =2 x=¢
x=16,x=4

T i 1
38. If sum of all the solution of the equation 8 ¢0S X. [COS (g + Xj -COS (g - Xj - Ej =1 in[0, n] is km, then k

is equal to

1
-fn Reidj.\ 8cosx-(cos(g+xj-cos(g—xj—gj=1 d vrjly [0.7]e IHi gyk ok ;X krg] rk k

cjkcj 9&

n 0 20 o2 PE

()9 ()9 ()3 ()9
Ans. 4

Sol. 8cosx.cos(%+xjcos(g—xj—4cosx=1

8cosx(%—sin2 Xj—4cosx =1

2
2cosx[%j—4cosx=l
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8cos’x —2cosx—4cosx =1
8cos*x — 6cosx = 1
cos3x=1/2

T
X =2nnt+—
3 3

39. 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 returened to the bag. If now a ball is drawn at
random from the bag, then the probability that this drawn ball is red, is
,d Fky e 4 yky rFik 6 dkyh xn gA Fky e B ;knPN;k ,d xn fudkyh x;0] rFk mBdk jx n[kdj] mI xn
di] nk vU; mih jx dh xnk d Bk okfi I Fky e Mky fnsk ;KA ve ;fn Fy e 1 ;knPN;k ,d xn fudkyf
th,] rk ik;drk fd ml xn dk jx yky ¢] g &

OF @7 3 OF
Ans. 4
Sol. =P (RedinI* turn & Red in II" turn) + P(Black in I* turn & Red in 1" turn)

4 6 6 4 2
—X— | 4| —X—|=—
(10 12) (10 12} 5

1 1 f(x)
40.  Let f(x)=x’ +—7 and g(x)=x-— xeR—{-1,0,1}.1f h(x) = 2(x) then the local minimum value

ofh(x)is
1 1
ekuk f(x)=x’ 3 rik g(x) = X——.x e R-{-1,0, 1} gA ;fn (X)— ) g] rk h(x) dk LFkuh;

U;ure elu g &

(1) 242 (2) 242 (3)3 (4)-3
Ans. 2
x’ +i2
_ X
Sol. h(x)= l—l
X
t* +2 2
h(x) = =t+— where t=x——
t t X

o 17 (5
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41.

Ans.

Sol.

42.

Ans.

Sol.

S

Minima att=,/p

242
h(x) |y, = —— =242

2
Two sets A and B are as under :
A={(a,b)eRxR:ja—5/<landb-5/<1}:B {(a,b) e RxR:4(a—6)*+9(b—5)*<36}. Then
(1) AN B = ¢ (an empty set) (2)neitherAc BnotBc A
(3)BcA (4)AcB
nk BePp; ArFk Bfutu idkj d g &
A={(a,b)e RxR:|a-5|<1rFk b—-5/<1}:B {(a,b) e RxR:4(a—6)>+9(b—5)><36}. rk

(HDANB=¢(,d fj0r lePp;) QUuUrkAc BViffughBcA
(3)BcA (4)AcB

4

Leta—6=x b-5=y

4x? +9y* < 36

Boundries of square are lying in ellipse
=AcB
The Boolean expression ~(p v q) v (~p A q) is equivalent to

cyd(;td ~pvqv(iparqd lerY; g &

(Dq (2)~q (3)~p 4 p
3
P q puq [~(pua)| ~(p) (*p)ra | (*(pVva)V((~p)ra))
T T T F F F F
T F T F F F F
F T T F T T T
F F F T T F T
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43. Tangent and normal are drawn at P(16, 16) on the parabola y* = 16x, which intersect the axis of the
parabolaat A and B, respectively. If Cisthe centre of the circle through the points P, A and B and ZCPB =
0, then a value of tan0 is
joy; y*’=16xd ,d fcln P(16, 16) 1j Li"k j[k rFk vitkyEc [kp tkr g rk ijoy; d v{k dk fcinvk
@e’lt ArFk B 1j 1frPNn djr gA ;fn fcinvk P, A rFk B I gkdj thu oky or dk din Cg rfk ZCPB
=0rktan0 dk ,d eku g &

4 1
(1)3 2) 3 G3) 5 4)2

Ans. 4

Sol. A @ B\Q

Slope of normal at P=—tanf =—2
tanf =2

x—-4 2x 2x
2x  x—-4 2x =(A+Bx)(x—A)2
2x 2x  x—4

44, If , then the ordered pair (A, B) is equal to

x—4 2x 2x
2x  x—-4 2x :(A+Bx)(X—A)2
2x 2x  x-4

rk dfer ;Xe (A,B)cjkcj g &

(D (4.5) (2)4,5) (3) (-4,-5) (4) (-4,3)
Ans. 1
a b ¢

4xlc a b

b ¢ a

Sol. =(atb+c)(a>+b>+c?—ab—bc—ca)

x—4 2x 2X
2x  x—-4 2x |= (5x—4)(x+4)2
2X 2x  x—-4

A=-4B=5
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45.

Ans.

Sol.

46.

Ans.

Sol.

47.

5 5
The sum of the co-efficients of all odd degree terms in the expansion of (X+VX3—1) +(X— X —1) ,(x
>1)is
5 5
(x+Jx3—1) +(x=V=1) x> 1) d il e B fole 2k oly ink d x.lidl d ;ix g &

(D1 (2)2 (3)-1 40
2

f(x):(er\/ﬁ)5 +(x—m)5

=2(x*+10x3 (x*— 1) + 5x(x>— 1)?)

: fM-f(=D
Sum of coefficients off add degree = - 5 - 2
12
Leta,a,a, ... a,, be in A.P. such that Z ay., =416 and a,+a, =66.If
k=0
a’ +aj +......+a, =140m, then mis equal to
12
eluk a,a, a, ........ a, ,d lekrj J<te .1 gfd 2 2u. =416 rfia +a, =66 gA ;fn
k=0

a; +a; +.....+a, =140m g| rk mcjkcj g &
(1)34 (2)33 (3) 66 (4) 68

Leta =acommon difference=d

12

Da,, =416 = 4+ 24d =32

k=0
a,ta,=66=a+25d=33

a=28

d=1

al+as+...+a, =8 +9°+....+24

=(12+22+ ... +247) — (12 + 22+ ...+ 7%

4760 =140 m

m =34

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

,d 1jy j[K €k ,d vpj fcin (2,3) I gkdj tkrh g fun*ikd v{k dk nk fofdlu fcinvk P rFik Q 1j
i1frPNn djrt gA ;fn O ey fcln g rRk vk;r OPRQ dk 1jk fd;k &krk g rk R dk fclniFk g &
(1)3x+2y=xy (2)3x + 2y =6xy 3)3x+2y=6 (4) 2x +3y=xy
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Ans. 1

A0 R(h,k)

Sol. AQ.3)
0 P(h,0)

P, A, Q will be collinear

h 0 1
2 3 1=0
0 k 1

3h+ 2k =hk
locus of R (h, k) will be

3Xx +2y=xy

% sin? X 4
48.  Thevalue ofj 142% dx g
2

ES 2 ;
J;Hzx * dkelu g &
)
I T
(1) 4n (2%) B3¢ @) 5
Ans. 2

Use king & Add

k3
2

21= | sin’xdx = stm x dx

'-—.N\:l

I
A

29
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49.

Ans.

Sol.

50.

Ans.

Sol.

Let g(x) = cos x?, f(x) = \/x ,and a, B (o < B) be the roots of the quadratic equation 18x? — 9nx + n* =
0. Then the area (in sq. unit) bounded by the curve y = (gof) (x) and the linesx =a, x =B andy=01is
ekuk g(x) = cos x%, f(x) = \/x , ik o, B (e < B) f}Mrh lehdj.k 18x*—9nx +n>=0d ey gA rk 0@ y
= (gof) (x) rAk jkvk x =a, x =B rfk y =0 Hjk &) {=k dk {=kQy (ox bdib;k e) g&

(1) %(ﬁ -\2) @ %(ﬁ -1) 3) %(ﬁ -1) @) %(ﬁ +1)

3
gof (x)=cosx
18x*—x + 12 =0

(6x—m)Bx—m)=0

T
X=—,X=—
3

T
6

[T
/6 Tc/S\/

A=|cosxdx=——
2

| A
(98]
|
[—

x—0+ X

. 1 2 15
For eacht € R, let [t] be the greatest integer less than or equal to t. Then lim X ({_} + {_} Tt {_D

(1)isequal to 120
(3)isequalto 0

. 1 2 15
iIR;d te Rd fy, ekuk [t], t I NkVk egre 1.kd g] rk xlggxq—}{—}r ------ J{—D

(1)120d cjkcj ¢
(3)0d cjkcj ¢

use sandwich

(2) does not exist (in R)

(4)isequalto 15

X X

(2) (R e)bldk viLrRo ugh g
4)15d cjkcj ¢
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lim x {l} =1
x—0 X

_[2
Simillarly lim x [;} =2

limx[l—s}zw

x—0 X

Ans=1+2+ ... +15=120
9 9

51. If Z (Xi - 5) =9 and Z(Xi - 5)2 =45 then the standard deviation of the 9 items x
i=1

i=1

9

i=1

(12 2)3 3)9 (4)4
Ans. 1

Sol.  Thereisno effect on S.D. on shiffing of origin

X.—-5=x
1 1

ZXi=9
Z(Xi)2 =45

sin’ x cos” x

52. The integral I ( 7 dx is equal to

sin’ x + cos® x sin” x +sin® x cos’® x + cos’ x)

sin’ x cos” x

D U

9
o D (X =5)=9 rilk 2_(x,=5) =45 g] rk uk ikl x,. x,, ....... x, i elud fopyu g &
i=1

dx . -
leldyu j(sin5 X +cos’ xsin’ x +sin’ x cos” x + cos’ x)2 cjic g &
1) —g—tC @t C @ ——+C @) ——+C
l+cot’x 1+cot® x 3(1+tan’ x) 3(1+ tan® x)

(Where C is a constant of integration)
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Ans.

Sol.

53.

Ans.

Sol.

(tgk C ,d lekdyu vpj 9)
4

Divide numberator & denominator by cos'’x

_[ tan” x sec’ x dx
(tan’ X + tan” x + tan’ x +1)

J> tan” x sec’® x dx

(1 +tan’ x)2 (1 +tan’ x)2

tan” x sec® x dx

1+tan’ x)’
( )

Put 1 +tan’x =t

-+
3(1+tan’ x)

Let S= {t € R: f(x) =[x — 7. (™ — 1) sin [x| is not differentiable at t}. Then the set S is equal to

(3) ¢ (an empty set)

eluk S= {t e R: f(x) =[x — x| . (e"— 1) sin |x| Tk 1] vodyuh; ugh g}, rk IePp; S cjicj g &

(1) {m (2) {0, 7}
(1) {m (2) {0, 7}
3

We will check atx =0, «t

(x-m)(e*-1)sinx X>TT
f(x) (m-x)(e"-1)sinx 0<xTt
_» -(m-x)(e”-1)sinx x<0
atx=0
(0" =0
f(0)=0
atx =17
f(n")=0
f(n)=0

It is differentiable atx =0, 1t

S={}=¢

(3) & (,d fjDr lePp;)
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. d T
54. Let y=y(x) be the solution o f'the differential equation sin X d_z +ycosx=4x, x e (0,n).If Y (Ej =0,

T

6 J is equal to

then Y(

. d
eluk vody Beidj.k sinx dy

X

+ycosx=4x xe(0,n) dk y=y(x) ,d gy gA ;fn y(g):o o] rk

£
y 5 cjic] g &

1 _§n2 2 _inz 3 inz 4 __87'[2
O @ 5 55 Obwa
Ans. 1
Sol. Sinxg+ 4cosx =4x

dx

Id(ysin X)= j4x dx

4sinx=2x*+C

55.  Let {j beavector coplanar with the vectors g = 21 +3j—k and b= j+k.If i is perpendicular to 3 and
{i.b = 24, then | i [’ is equal to
eluk g ,d , Bk Ifn"k g & Ifn"l a=2i+3j—k rik b=j+k d NiFk Beryh; gA ;i g, 3 ij ycor
g rfk g.p=240 rk |if cjkci g &
(1)256 (2) 84 (3)336 (4) 315
Ans.
Sol. =1 (ax(axb))

(O8]

:x(za-mB)

ﬁzk(4f—8}'—16f()
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56.

Ans.
Sol.

57.

Ans.

ib=24 > A=-1

— i=—-41+8j+16k

=|li[’=16+64+256 =336

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=71s

folnvic (5, -1, 4) Rk (4, —1, 3) dk feyku oky jIK[KM dk Tery x+y+z=7ij My x, ifti di yEcib
g&

! \F 2 2
(1) 3 @ 3 Olvs 4) 3
2 /

P A(5-1,4)
B (4,-1,3)

6 = angle between plane & line

cos(90-0) = M 2
(AB)

g

1+j+k

Req. length=| AB | cos

PQR is a triangular park with PQ=PR =200m. A T.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° and 30° and 30°, then the height of
the tower (inm) is

PQR ,d f=kdk.lkdkj ikd g fele PQ=PR =200m gA QR d e/; fcln 1j ,d Vhoh Vkoj fLFkr gA ;fn
felnvk P, Q, R I Vkoj d f*k[kj d mlu;u dk.k @e"k 45°, 30° rfk 30°g rk Vkoj dh Aplb (me)g &

(1) 100v3 (2) 5042 (3) 100 (4)50
3

Matrix JEE Academy : Opposite Reliance Petrol Pump, Piprali Road, Sikar Ph. 01572-241911, Mob. 97836-21999, 97836-31999

34



MATRIX JEE Academy

Matrix JEE [MAIN) 2018 MATHS

Sol.

58.

Ans.

Sol.

59.

Ans.

Sol.

P

200 200
h

Q Bn > s R

height of tower be h

2
(ﬁh) +(h)* = (200)?
h=100
From 6 different novels and 3 different dictionaries, 4 novels and 1 dictionary are to be selected and

arranged in arow on a shelf so that the dictionary is always in the middle. The number of such arrangements

is
(1) atleast 500 but less than 750 (2) atleast 750 but less than 1000
(3)atleast 1000 (4) less than 500

6 T milzkBk rFik 3 #ou "indk'k e 1 4 mil;kIk rfk 1 ndick ok pudj ,d idr e ,d "WQ ij bl
ickj 1tk thuk g fd "k o'k Ink e/; e gk bl idkj d folskBk o I[;k g &

(1)de I de 500 yfdu 750 I de (2)de 1 de 750 yfdu 1000 I de
(3)de 1 de 1000 (4)500 1 de

3

°C, °C, x 4!

= 1080

Let A be the sum of the first 20 terms and B be sum of the first 40 terms of the series 12 +2.22 +32+2.42
+524+2.6°+ ...... If B—2A = 1004, then A is equal to

ekuk Ik 12+222+32+2.42+52+2.6+.....d 1Fe 20 ink dk ;kx Ag rFk 1Fke 40 ink dk ;kx B
gA ;fn B—2A =100A, rk A cjicj g &

(1) 464 (2) 496 (3)232 (4) 248

4

fx)=12+22) +3*+......... +2(x)?

(P42 4 o A1)+ 22+ &+ o, +1n?)

(1(n+1)(n+l)j
n(n+1)(2n+1) 4 2\2
6 6

f(x) = “(“; D", B—2A = f(40) — 2(20)
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40+ (417 [ 20x(21)
- -2 : 100 A = 24800
) 2
A =248

60. Let the orthocentre and centroid of a triangle be A(—3, 5) and B(3, 3) respectively. If C is the circumcentre
of'this triangle, then the radius of the circle having line segment AC as diameter, is
etuk ,d =tk dk yEc din rFik dind @elt A(-3, 5) rFk B(3,3) gA ;fn bl =kt dk ifjdin C g] rk
JIK[k.M AC dk 05k eku dj cuk, thu oku or dh f=T;k g &

5 345

(M 3@ @ = QN 4) 2410

Ans. 1
| | |

Sol. ! ! !

A B C

BdividessACin2:1

AC=AB. _AC_3AB

’ 2 4
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