Matrix JEE-(Advanced) 2016 CODE : 9
MATRIX JEE Academy PAPER-2

PART I: MATHEMATICS
SECTION-III

[SINGLE CORRECT CHOICE TYPE]
Q.1 to Q.6 has four choices (A), (B), (C), (D) out of which ONLY ONE is correct.

1 00
37. Let P=| 4 1 0| and]Ibetheidentity matrix oforder3.IfQ=[qij] is a matrix such that P —Q =1, then
16 4 1
@e s
UL
ds: 4
1 00
eluk fd P = 146 41‘ (1’ vij Triu div ok rilled wi;g gA ;fn Q=[q,] ,d Vi0;9 bl idlj g fdl P
95, +9
Q=Ig] rc = dk elu gA
dy;
(A)52 (B) 103 (C) 201 (D) 205
Ans. B
1 0 0 0 0] [0 00
Sol. LetP=|4 1 0|=|0 1 O[|+|4 0 0|=I+A
16 4 1] |0 0 1| |16 4 ©
0 0 0][0 O 0 00
A’=|4 0 0|4 0 0l|=[0 0 0
116 4 0]/16 4 16 0 0
[0 0 0
A’={0 0 0
0 0 0
A"=0 Vn>3
Given: P0=Q+I
50x 49
= T+Q=(+A)"=1+50A+ ;( A’y
0 0 0 . 0 00
Cs0l4 0 0]+22%1 o o o
=Q=
16 4 0 16 0 0
q31=50x16+(50><49j16=200x102

03, = 50x4 = 200, q,, = 50x4 = 200
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q31 +q32 — 103
qs;

38.  Areaoftheregion {(X,Y)ERZ3}’2\/|X+3|’5yéx+9gls} is equal to
fe {(y) e Ry =[x +3],5y<x+9 <15} di {cIQy g &
(A ¢ (B) 3 ©) 3 D)3

Ans. C
Sol.  Shifting origin to (-3, 0)

/

"
1.1 AL
( C)E Q,&
(-1 ,0)15 /:x(4,0) 9,007

Area {(X,y) eR’ :yZ\/|;,5ny+6SIS}
= Area of trapezium ABCDA —[Area DCOD + Area OBAO]

:%X(1+2)X5_(J._01\/; dx+J.04\/; dx)

15 (2 16
=——| —4+—
2 (3 3)
3
2

Desired Area

is equal to

13
39. Thevalueofz - 1 -
=l sin (n+(—l)nj sin(n+nj
4 6 4 6

3 ! dk eku gA

I sin (n + (k== sin (n + knj
4 6 4 6
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(A)3-43 ®) 2(3-3) © 2(v3-1) (D) 2(2+43)

@
=
1
\
+
B
N
[
7N\
NI
+
~
=
D
p—
A
N—
| I |
[\)

~
I

4 i i n  km

cot| —+(k—-1)— |—cot| —+—

Sol. & . «nf . (n kn). (=m i 1 4 6 4 6
sin—| sin| —+— |sin| —+(k—-1)—
6 4 6 4 6

- 2(cot%—cot(%+l%n - 2(1—cot(%n - 2(1—cotG—;°D =2(1-(2=+3)) = 2(~1++/3)

=2(v3-1)
40.  Letb,>1fori=1,2,.....,101. Suppose log b,,log b,, ....., log b, ,, are in Arithmetic Progression (A.P.)

with the common difference log 2. Suppose a, a,, ..... a,, are in A.P. such thata, =b, and a5, = b,,. If t=

b, +b,+....... +bs,ands=a, +a, +... +a,,then
(A)s>tanda,, >b,, (B)ys>tanda,y <b,,,
(C)s<tanda,, andb,, (D)s<tanda,) <b,,,

eluk fd i=1,2,....,101d fy, b,>1gA elu yift, fd logb,, logb,, ...., logb,,, Iovrj log.2 oky!
letrj J.k e gA elu yift, fd a,, a,, .....a,, lekrj J.ve bl idkj g fd a, =b, rfk a,, =b,,. ;fn t=

b, +b,+....... +by, rFk s=a +a,+...+a; 0] rk
(A)s>tVkja,, >b,, (B)s>tVkj a,y, <b,,,
(C)s<tVkja,, andb,, (D) s <tVkj a,y, <b,,,
Ans. B
Sol.  Iflogb,,logb, ... log b, —>A.P.
thenb,,b,, ........... b, — GP.
Givena, =b, and a5, = b,
PR PO AR a5, a5, are in Arithmetic progression.
Here, We cansay a,, a;, .....cocoeueeee. a5, areArithmetic means between a; and a,.
ByA.M.>GM.

a,>b,,a;>b,, ...
=>s>t
Alsoa,, a5, a,,, are in Arithmetic Progressionand b, b, b, ,, are in Geometric Progression.

= by > a9 (- a3 =Dy, a5, =by)
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41.

Ans.
Sol.

42.

Ans.

Sol.

j- x% cos x
The valueof J |4 ex % is equal to
2

xzcosxd
1+ % dkeku gA

—yo |3

N3

2 2

T _5 L) L L
(A) T_ (B) T-’_ (C) TCZ —e2 (D) 7[2 +e2
A
Apply be(x) dx=jbf(a+b—x) dx

a

2 2 2
/2 X" COSX /2 X7 COS X n/2 X° COS X
LetI:J- dx = 2l= X+J- dx
w2 14’ N B w2 14e
/2 2 ) . . n/2 7'[2
I:J- X’ cos X dx:[x smx—2x(—cosx)+2(—smx)] =—-2
0 0 4

Let P be the image of the point (3, 1, 7) with respect to the plane x —y + z = 3. Then the equation of the plane

x_y_z

passing through P and containing the straight line =371 is

ekuk fd fcn (3, 1, 7)di] lery x—y+z=3d Ikifk i1frfcic P gA rc fcin P 1 xtju okyh vkj 1jy J[k

izzz% dk /ij.k dju oty lery dk Teidj.k gA

1 2
(A)x+y-3z=0 (B)3x+z=0 (OCO)x—-4y+7z=0 (D)2x-y=0
C
Q(3,1,7)
i ;x—y+z=3
P(-153)

Get image of P(1,3,7) with respect to given plane i.e. Q(—1,5,3)
Normal vector = 66><(i+ 23’+1;)
=i-4j+7k
Equation of plane willbe x —4y +7z=2A
Point (0, 0, 0) will lie in the plane

=0=A
So the required plane isx —4y+ 7z=0
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[MULTIPLE CORRECT CHOICE TYPE]

Q.1 to Q.6 has four choices (A), (B), (C), (D) out of which ONLY ONE is correct.

43.  Leta,beRand f:R — R be defined by f(x) =a cos (jx* —x|) + b [x|sin( [x* + x]). Then fis
(A) differentiable atx =0ifa=0andb=1
(B) differentiable atx=1ifa=1andb=0
(C) NOT differentaibleatx =0ata=1and b=0
(D) NOT differentiableatx=11ifa=1andb=1
ekuk fd a,beRIrfk f:R —» R, f(x) =acos (x* —x|) + b [x|sin( [x* + x|) I ifjHkf’kr gA rc £
(A)x=01j vodyun; g ;fna=0vkj b=
B)x=11j vodyuh; g ;fna=1Vvkf b=0
(O)x=01j vodyuh; ughg ;fna=1vkf b=0
(D)x=11j vodyuh; ugh g ;fna=1vkj b=
Ans. AB
Sol.  f(x)=acos(x?—x) + bxsin(x? +x) VxeR

Which is composition and sum of differentiable functions, therefore f(x) is always continuous and differentiable.

h
h
h
h

n“(x+n)(x+121) ..... (x+2)

44.  Let f(x)=lim - n — | forall x> 0. Then

nl(x2 +n2)(x2 +I;) ..... x2+5)
n

5 |

n n
n"(X+n)(X+—=)....(x+—)
eluk fd I x>0d fy, f(x)=1lim 2 n__ | gArcé

2
n!(x?+n?)(x* + n—) ..... (x*+ n—)
4 n

1 1 2 f'3) _1'(2)

Ans. BC

Sol. n—o n
-
1
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45.

Ans.

Sol.

46.

1 tx+1
= lnf(x) = XJ.O lOg(m}t

puttx=u
x u+l
— lnf(x)zjo log(u2+1)du
— f(x):foxlog( 112+1 jdu

u +1

Let f:R — (0,0)and g: R — R be twice differentiable functions such that f" and g" are continuous func-

tionsof R . S f'(2)=g(2),f"2)=0andg' (2)#0 Iflimm:l then

ons of R . Suppose 2(2), andg A T e x) e

(A) fhasalocal minimum atx =2 (B) fhas alocal maximum atx =2

Of"2)>1(2) (D) f(x)—f"(x)=0foratleastonex € R

etk fd f:R - (0,0)Vkj g:R >R , 1 nkckj vodyun; Qyugfd r 1j £"vkj g¢" Irr Qyu gA eku
it fd £ (2)=g(2), f"(2Q)=0Vij g'(2)=0gA ;fn fim L8 _y ] rc &

Y H] gl<), J g g ’ X2 f'(X)g'(X) g

(A) x=21j fdkLFun; future g (B)x=21j fLFuh; mPpre gA

(C) " (2)>1f(2) (D)de 1 de ,dxe pdfy, f(x)—f"(x)=0

AD

L L))

=2 £1(x)g'(x)

Lim f(x)g (x)+f (x)g('x) _1 f(x) _1

= f(2)=f"(2)=+ve (- co-domain (0,))

Hence fhas local maximum atx = 2.
2 “ ~ . . al 1 © n ? . . .
Let G —u,i+u,j+u,k beaunitvectorin R3 and ®= % (i+J+2Kk)  Given that there exists a vector § in

R3 such that |ﬁ X 6| and @.(0 x V) =1. Which of the following statement(s) is(are) correct ?

(A) There is exactly one choice for such

(B) There are infinitely many choices for such

(C)If { lies in the xy-plane than [u,|= [u,|

(D) If g lies in the xz-plane than 2Ju,| = [u,|

eluk fd Rie G—ui+u,j+uk ,decid 1% g vij ®=%(i+3’+2f<) ghfnzkgvig fd goe Hin'
o dk viLrRo bl idkj g fd |Gx0| Vij @.(axv)=1 gA futufyf[kr e T dku Bk i0% dFu Bgh g igh \
(A)bl idij d v dfy, Bid p;u IHo gA

B)bl idj d v dfy, vulr p;u IHo gA

(©) 5;fn q,xy-lery ij g rc |u|=u,|gA
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Ans.

Sol.

47.

Ans.

(D) ;fn q,xz-lery ij g rc 2Ju,|= |u;| gA
BC

\Xl(ﬁ X \7) =1
=|w|[uxV|cosa=1

cosa = 1

—wlaand w1V

as itis given there exist a vector y
= w mustbe L to g

hence infinite many such v exists.
if 4 =ui+u,]

uw=0=(u, +u,)=0

= [uy| = [uy|

ifu=ui+uk

uw=0
u, +2u;=0
= [u,| = 2|u,.

Let P be the point on the parabola y*> = 4x which is at the shortest distance from the center S of the circle x? +

y2

(A) SP =245
(B) SQ: QP = (/5 +1):2

(C) the x-intercept of the normal to the parabola at P is 6

—4x—16y+64=0. Let Q be the point on the circle dividing the line segment SP internally. Then

1
(D) the slope of the tangent to the circle at Q is )

ekuk fd 1joy; y>=4x1ij P,d ,lkfcin g thor x>+y?>—4x—16y+64=0d din fcin S I U;ure njh
ij gA eluk fd or i1j fcin Q , Mk g fd og j[k[M SP dk vkrfjd folkkftr djrk gA rc

(A) SP =25

(B) SQ:QPz(\BH):z

(C) ijoy; d fcn P ij vitkytc dk x viri [kM 6 g
D)or d feln Q ij Li*k j[i dh <ty % oA
ACD
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Sol. X
(8]

Equation of normal of parabola
y+tx=2t+t3

Normal passes through S(2, 8)

8 +2t=2t+1t3

= t=2

Hence P = (4, 4) and SQ =radius =2

48. Leta,be RandaerbziO.SupposeS:{Z€C5Z= m ,tGR,t;‘tO},whereiz\/fl.lfzzx+iy

and z € S, then (x, y) lies on

1 1
(A) the circle with radius P and centre (Z’ Oj fora>0,b#0

1 1
(B) the circle with radius = — a and centre (_2_a’ Oj fora<0,b=0

(C) the x-axis fora=0,b=0
(D) the y-axis fora=0,b#0

. 1
ekuk fd a, b € R VKj a%+b? =0 gA eku yhft, fd SZ{Ze(CIZZ m ,teR,t?ﬁO},tgk i=+—10A

nz=x+iyVij zeSg] rc (x,y)

1 1
(A)ml or 1j g feldh =T;k 2 vkj dn fcln (ZOJ gtca>0,b=0

1 1
B)ml or g fd feldh =T;k —kaj din fcln (_Zaoj fora<0,b=0

C)x-v{kijgtca=0,b=0
(D)y-v{k1j g tc a=0,b=0

Ans. ACD
Sol. X+iY:?_—i2t2
a~+b7t
a —bt
* a’+b’t*’ Y= a’+b’t?
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1
(C)forb=0= X=;,y=0

-1

(D) fora=0=x=0, yza

(A) Eliminating t we get

x2+y2—§=0

a
49. Leta, A, u € R . Consider the system of linear equations
ax +2y=»A
3x-2y=u

Which of'the following statement(s) is(are) correct ?

(A) Ifa=- 3, then the system has infinitely many solutions for all values of A and p

(B) Ifa#— 3, then the system has a unique solution for all values of A and p

(C) If L + n=0, then the system has infinitely many solutions fora=-3

(D) If A+ pn=0, then the system has no solution fora=-3

ekuk fd a, A, n e r gA bu Jf[kd letdj.k d fudk; (system of linear equations) ij fopkj diftc,A
ax +2y=A»A

3x-2y=u

fuufyf[kr e 1 dku Ik (1) dRu Igh g (g) 2

(A) ;fna=-3,rc Avij ud I ekuk d fy, fudk; d vulr (infinitely many) gy ¢
B) ;fna=-3,rc A vkj nd IHh ekuk d fy, fudk; dk vi}rh; (unique) gy ¢
©);fnA+p=0,rca=-3d fy, fudk; d vulr gy g

(D) ;N A+p=0,rc a=-3d fy, fudk; dk dkb gy ugh g

Ans. BCD
: . a 2
Sol.  System has unique solution for 3 # =)
a 2 A
system has infinitely many solution for 3 =" ;
a 2 A
andno solution for 7 = * —
3 2

l n 1 .
50. Letf: [—5,2} —> R and 8 {—5, 2} — R be functions defined by f(x) = [x2— 3] and g(x) = |x| f(x) + [4x —

7| f(x), where [y] denotes the greatest integer less than or equal toy fory € R . Then

1
(A) fis discontinuous exactly at three points in {— 5’ 2}

1
(B) fis discontinuous exactly at four points in [_ 5’ 2}

1
(C) gis NOT differentiable exactly at four points in (— bR 2)
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1

(D) gis NOT differentiable exactly at five point in (— > 2)

1 1
eluk fd Qyu fr[—;@}—ﬂk‘i Vij g"[—5,2}—>R,f(x)=[x2—31 Vij g(x) = x| f(x) + [4x — 7| f(x) |

ifjiifkr g, tgky e g dfy, y 1 de ;kyd cjkcj d eglke i.kd (greatest integer less than or equal to y)
dk [y] gk n*k;k x5k gA rc

L
(A) {—5,2 e £Bid riu (exactly three) fcUnvk i vIrr (discontinuous) ¢
1 . ..
(B) { 5 e fBid pkj (exactly four) fcUnvk 1j vIrr g
1
© ( 5 e gBhd pkj (exactly four) fcUnvk 1j vodyuh; (differentiable) ugh g
1
(D) ( 5 e gBid 1kp (exactly five) fcUnvk 1] vodyun; (differentiable) ugh g
Ans.
14+ ®
~1/2 1 V2 3 2
Sol. f(X) ! i ' ! h o—
24 *———0
.—3—0

Clearly from the graph f'is discontinuous at four points.
g(x) =fx)(jx[+4x-7])
f(x) is non-differentiableatx =1, /2 ,\/3

7
& |x[+]4x—7|is non-differentiable atx =0, 1

But f(x)=0 Vx e [ﬁ , 2}
Hence g(x) is non-differentiable atx =0, 1, \/2 ,/3

IPARAGRAPH TYPE]
Q.13 to Q.16 has four choices (A), (B), (C), (D) out of which ONLY ONE is correct.

Paragraph for question nos. 51 to 52
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51.

Ans.

52.

Ans.

Sol.

Football teams T, and T, have to play two games against each other. It is assumed that the outcomes of the

1 1
games are independent. The probabilities of T, wining, drawing and losing a game against T, and 2% and b
respectively. Each team gets 3 points for a win, 1 point for a draw and 0 point for a loss in a game. Let X and
Y denote the total points scored by teams T, and T, respectively, after two games.
Qvcky nyk T, vij T, dk ,d nlj dfoz) nk [ky (games) [kyu gA ;g eku fy;k x;k g fd nkuk [kyk d ifj.ke
,dnlj ij futkj ugh djrAny T, d ny T,d foz) ,d [ky e thru] cjkcj gku vkj gkju di ikf; drk @e’k

] ij 3 gA iIR;d ny thru 1j 3 vd] cjkcjh 1j 1vd gkju 1j 0vd vitr djrk gA ekuk fd nk [kkyk

2 6
d i'pir ny T, vij ny T,d Hjk vitr dy vd @e’lt X vkj Y gA
P(X>Y)is:
P(X>Y)dkelu g
1 5 1 7
(A7 B) 15 ©) 3 D) 15
B
P(X=Y)is:
P(X=Y)dkelu g
11 1 13 1
(A) 3¢ (B) 3 ©) 3¢ D)5
C
Let W=T, wins
L=T, wins
D =draw

P(X>Y) =P(WW)+P(WD)+P(DW)
111115
272766 2 12
P(X=Y) =P(WL)+P(LW)+P(DD)
1111 11
—X—t=X—F+—x—
27332 6 6

1
= —X
2

Paragraph for question nos. 53 to 54

2 2

X
LetF,(x,, 0) and F,(x,, 0) for x, <0 and x, > 0, be the foci of the ellipse K} + % =1. Suppose a parabola

having vertex at the origin and focus at F, intersects the ellipse at point M in the first quadrant and at point N in

the fourth quadrant.
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53.

Ans.

Sol.

54.

Ans.

Sol.

2 2

elui d F(x,, 0) Vij Fy(x,, 0) (fElle x, <0, x, > 0) nifiolk (ellipse) ~o-+°.-=1 dl uifil3K (foci) gA eluk
fd ,d 1joy; (parabola) fEhdk "l (vertex) eyfcin (origin) ij Vkj ukfk (focus) F, ij g] ni%koUk dk iFke
PrHk*k (first quadrant) @ M ij VKj prrk prik‘k (fourth quadrant) e N ij 1frPNfnr djrk gA

The orthocentre of the triangle F,MN is

f= F,MN dk yEcdln (orthocentre) g

9 2 9 2
(-] (5] i) ) [35)
A
Ellipse:;z-i-y?z:l ............ (1)

foci of ellipse are (1, 0)
Equation of parabola having vertex (0, 0) and focus (1,0)isy?=4x ~ ..ccoceeee. (2)

Yy =dx

3
M
QQ NS
N F2(1,0)

2

from equation (1) & (2) % +

4x 3 .
= =1 =20+ 9x - 18=0= X =0 (rejected)

A3

3 5 3
Equation of altitude from vertex M(E,\/gj is (y—\/g) = 4% (X ——j

2
puty=0 we ge = = 5 0
(-9
= orthocener of AF, MN is —0,0

If the tangents to the ellipse at M and N meet at R and the normal to the parabola at M meets the x-axis at Q,
then the ratio of area of the triangle MQR to area of the quadrilateral MF NF, is

;fn niolk d folnvk M wkj N ij Li'k j[k, (tangents) R ij feyrh g vkj ijoy; d fcln M ij vikyEc x-
vik dk Q ij feyrk g, rc fkt MQR d {*Qy Wkj prit (quadrilateral) MF NF, d {i+Qy dk vuikr
(ratio) g

(A)3:4 (B)4:5 ©)5:8 ()2:3
C

3 2
EquatiOl’l Oftangent at pOint M (E ) \/EJ to the ellipse is X(3 / ) + y\g/g_ =1
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3 Je( 3
Equation of normal to the parabola at point M (5 ) \/g j is (Y - \/g ) = —7 (X - —j

(7
puty=0=Q1is 5,0

Area of AMQR

1
Now - =2
Area of quadrilateral MENF, 1
5
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