MATRIX JEE Academy

Matrix Paper-I AGILE MATHS

SECTION-III
[SINGLE CORRECT CHOICE TYPE]

Q.1 to Q.5 has four choices (A), (B), (C), (D) out of which ONLY ONE is correct.

37.

Ans.

Sol.

A computer producing factory has only two plants T, and T,. Plants T, produces 20% and plant T, produces
80% of the total computers produced. 7% of computers produced in the factory turn out to be defective. It is
known that
P (computer turns out to be defective given that it is produced in plants T, )
=10 P (computer turns out to be defective given that it is produced in plants T )
where P(E) denotes the probability of an event E. A computer produced in the factory is randomly selected and
it does not turn out to be defective. Then the probability that it is produced in plant T, is
,d Ix.d fuek.t dju oty dij[ku e doy nk I35 T, vij T, gA dy fufer Ixkdk ok 20% B35 T, vij
80% b;=k T, fuek.k djr gA dkj[kku e fufer 7% Ix.kd [kjkc fudkyr gA ;fn Kkr g fd
P (Ix.kd [kjkc fudyrk g ;fn ;9 sk x5k g fd Ix.kd ;= T, e fufer g)
=10P (Ix.kd [kjkc fudyrk g ;fn ;g fnsk x5k g fd Ix.kd 1= T, e fufer g)
tokP(E) ,d AVuk E dh ikf;drk n*fkrk gA dkj[ku e fufer ,d Ix.kd ;knPN;k puk thrk g vkj og [kjkc
ugh fudyrk gA rc mld 1;= T, e fufer gku dh 1kf;drk g

36 47 78 75
(A) 73 (B) =9 © 53 D) g3
C

Let E, = Computer produced in plant T,
E, = Computer produced in plant T,
D = Produced computer is defective

20 80
P(El):m, P(Ez):m

Consider P 2 =x, P 2 =10x
E2 El

P(D) = % (given)

By Law of total probability

D D
P(D)=P(E,).P (E—j +P(E,).P [E_j

1 2

7 20
= —=——x10x+——xX
100 100 100
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38.

Ans.

Sol.

39.

Ans.

Sol.

40.

P 2 =E:>P 2 :3_0
T, ) 40 T, ) 40

P(compouter is produced in plant T, given that it is not defective)

Or
80 39
P(Lj: 100 40  _78
D) 20 30 80 39 93

100 40 100 40

A debate club consists of 6 girls and 4 boys. A team of 4 members is to be selected from this club including the
selection of a captain (from among these 4 members) for the team. If the team has to include at most one boy,
then the number of ways of selecting the team is

,d okn&fookn leg e 6 yMid;k vkj 4 yMd gA bl lege 1 ,d pkj InL;h; ny puuk g fele ny d ,d
dirku (migh pkj InL;k 1) dk puko Hh Iftefyr gA ;fn ry e vikdre ,d yMdk Ltefyr gk rc ny dk pu
thu d rjhdk dh B[;kg A

(A)380 (B)320 (C) 260 (D)95

A

No of ways = Either (0 boy and 4 girls) or (1 boys and 3 girls)

=(1C, . %C) .*C, + (*C, . °Cy) . iC,

Let -~ - g<_" . Suppose o, and B, are the roots of the equation x? — 2x secf + 1 =0 and ., and 3, are
6 12

the roots of the equation x* + 2x tan6 — 1 = 0. If a, > B, and o, > B, , then a, + B, equals

ekuk fd —g< 0< —% 0A efu fyft; fd o, vkj B, leldj.k x2—2xsecO+1=0d ey (roots) g Vkj o,

vij B, letdj.k x> +2xtan6—1=0d ey gA ;fn o, > B, Vij a,>pB,0] tC o, + B, dk eku g &
(A) 2 (secO —tan0) (B) 2 secB (C)—2tan0O (D)0
C

Roots of the equation x> — 2x secO + 1 =0 — secO — tan0, secO + tan0

o, = secO —tand, B, =secO +tand (o, > B,)

Roots of the equation x* + 2x tan® — 1 = 0 — — tan0 + secO,, — tan0 — secO
o, = secO —tan6 , B, =—secO —tand (" o, > B,)

Hence o, + 3, = —2tan0

Let S= {X e(-m,m):x#0, ig} . The sum of all distinct solutions of the equation

V3 secx +cosecx +2(tanx —cot x) = 0 intheset S is equal to

ekuk fd S= {x e(-m,m):X # O,ig} gA lePp; Se letdj.k \/3secx +cosecx +2(tanx —cotx)=0d
IHo fHlu gyk dk ;kx g &
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A —7—n B _2_7t )0 D S—TC
(A ®) © D)
Ans. C
Sol. 2(\/3/2+ 1‘/2 J+2(tanx—cotx)=0
cosx sinx

5 008(x —60°) 2(—cos2x)
sin X cos X Sin X cos X

cos(x — 60°) = cos 2x

= x:Znn—g, (6m+l)g (m,nel)

Solutions belonging to set § = — .~ =, = 7™
olutions belonging to set S = 3779°9° 9
sum =0
41. The least value of o ¢ R for which 4ax2+lzl,foralla>0,is
X

;i gerR VI IHh x>0g] rc 4ocX2+lZld fy, adkU;ure eku D;k gkxk \
X

1 1 1 1
&) 6a ®3; © 7% ®) 33

Ans. C

1 1
4ox? +—+—2=1
Sol. T ox

ByA.M.>GM.

dox? + L+ L 11 3
2X 22X > | gox?—. —
3 2xX 2x

11 1
4ox> +—+—23(a)3
2x  2x

For the least value of o

1 1
3(a): =1= Ot—2—7

[MULTIPLE CORRECT CHOICE TYPE]
Q.6 to Q.11 has four choices (A), (B), (C), (D) out of which ONLY ONE is correct.

42. A solution curve of the differential equation (x> +xy +4x + 2y +4) j—y —y?=0,x >0, passes through the point
X

(1, 3). Then the solution curve

(A) intersects y=x + 2 exactly at one point

Matrix JEE Academy : Opposite Reliance Petrol Pump, Piprali Road, Sikar Ph. 01572-241911, Mob. 97836-21999, 97836-31999 3



MATRIX JEE Academy

Matrix AGILE

Ans.

Sol.

43.

(B) intersects y=x + 2 exactly at two points
(C) intersects y = (x + 2)?
(D) does NOT intersect y = (x + 3)?

d
ekuk fd vody lehdj.k (x* +xy +4x + 2y +4) d—z—y2=0,x>0, dk ,d gy od fcn (1,3) I xgjrk gA

rc og gy od

(A)y=x+2dkBnd ,d fcn 1j 1frPNn djrk gA
(B) y=x+2dk Bid nk fcinvk 1 1frPNfnr djrk gA
(C)y=(x+2)>dk ifrPNfnr djrk gA
(D)y = (x +3)>dk ifrPNfnr ugh djrk gA

AD

[(X+2)2+y(x+2)]ﬂ—y2 =0
dx
Putx+2=t
dt  t*+ty
dy
By solving it

which is homogeneous differental equation

Iny= Y ,c,C=1+In3sincey(1)=3
X+2

[ 2)e Lo

3) x+2
Now : Verify the alternatives.
Consider a pyramid OPQRS located in the first octant (x > 0, y > 0, z > 0) with O as origin, and OP and OR
along the x-axis and the y-axis, respectively. The base OPQR of the pyramid is a square with OP=3. The
point S is directly above the mid-point T of diagonal OQ such that TS =3. Then

i
3
(B) the equation of the plane containing the triangle OQS isx —y=0

(A) the acute angle between OQ and OS is

3
(C) the length of the perpendicular from P to the plane containing the triangle OQS =1s ﬁ

15
(D) the perpendicular distance from O to the straight line containing RS is \/;

fopkj dift;] ,d IP;kdkj OPQRS tk 1Fke v'Vk'kd (x>0,y>0,z>0)e fLRr g] ftle O ey fcln rRk OP
vkj OR @e"kt x- v{k vij y-v{k i gA bl IP;kdkj dk vi/lkj OPQR ,d ox g ftle OP=3gA fcin Sd.k
0Q d e/;fcin Td Bid Aij bl idkj g fd TS=3gA rc

(A)0Q Vij 0S d cip di U;udk.k g gA

(B) =€ OQS dk vrio'V dju oky lery dk leidj.k x —y=00A
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Ans.

Sol.

44,

Ans.

Sol.

3
(C)P I =t OQS dk vrfo'V dju oky lery ij yEc di yckb N gA

(D)O I RS dk vrfo'V djri gb By j[kk dh yEcor nijf \/ggA

BCD

33
Points O, P, Q, R, S are (0, 0, 0), (3,0, 0), (3, 3,0) (0, 3, 0), (5’5’3j respectively

(334
( I j 5779
Angle between OQ and OS is €08 | —=
& Q NG 5 R(0,3,0)_ ,
Equation of plane containing the points O, Q and Sisx—y=0 § i
Perpendicular distance from P(3, 0, 0) to the plane
T
C[3-0] 3
—v=0 =— _

TYEUE IR V2 P3.00) QG300
Perpendicular distance from O(0, 0, 0) to the line RS:

4

X

Z 6 |2
1 21 28473

The circle C, : x? +y? =3, with centre at O, intersects the parabola x* = 2y at the point P in the first quadrant.

X y-3_

Let the tangent to the circle C, at P touches other two circles C, and C; at R, and R, respectively. Suppose
C, and C; have equal radii 2./3 and centres Q, and Q,, respectively. If Q, and Q, lie on the y-axis, then
(A) QQ; =12 (B)R,R;= 46

(C) area of the triangle OR,R; is 6./2 (D) area of thje triangle PQ,Q; is 4./2

or C, :x>+y?=3fthdk dinfcin O g] ijoy; x*=2ydk iFke peFk’k e fcin P ij ifrPNnr djrk gA ekuk
fd or C, d fcin P ij [iiph xb Li"k§ [k vU; nk ork C, vij C, dk @e"k felnvk R, vij R, ij Li'k djri gA
elu yifte; fd C, vij C, nkuk dh =Tk, 2./3d cjkcj g vij mud dinfcin @e’k Q, vij Q;0A ;fn Q, Vij
Q. y-vik ij fLRr g] rc &

(A) Q2Q3 =12 (B) R2R3 = 4\/6
(C) 4t OR,R, dk {FQy 62 g (D) ikt PQ,Q, ok {FQy 443 ¢
ABC

Equation of tangent at P (\/5, 1) is V2x +y-3=0

If centre of C, at (0, o) and radius equal to 23 ;

_ (0.9
23="3 s a=39 -
\/g 2
(A) Q,Q; =12
(B) R,R, =length of transverse common tangent
2 2 2 2 % PL\E ])
:\/(QzQs) _(r1+r2) :\/(12) _(2\/5—'—2\/5) :4\/6 O(U.D)"K b
R3
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45.

Ans.

Sol.

46.

Ans.

Sol.

(C) Area of AOR R,

1 : . .
=3 xR, R; xperpendicular dis tan ce of O from line

:%X4\/g><\/§=6\/§

1
(D) Area of APQ,Q; = — 12x~/2 =62

Let f:-R >R, g:R—>R and h:R — R bedifferentiable functions such that f(x) = x* +3x +2, g(f(x)) =
x and h(g(g(x)))=x forall x ¢ R . Then

elukfd f:R >R, g:R—>R Vij h:R >R, vodyul; Qyugfd It x e g dfy, fix)=x3+3x
+2, g(f(x)) = x Vkj h(g(g(x)))=x gA rc &

(A) g'(2Q)= % (B)h'(1) =666 (©O)h(0)=16 (D) h(g(3))=36
BC

Here, g(f(x)) =x = g(x) = 1(x)

h(g(g(x))) =x = h(g(x))=1f(x) (¥

h(g(g(x))) =x = h(x) =f(f(x)) (i1)

U 1 1 1
(A) flgx)=x=>f'(gx) g(x)=1.. 82)= f@e?) O 3

B)h'x)=f'(f(x)) . f'(x) (- using(ii))
Putx=1=>h'(1)=666

(C) h(0) = f(f(0))= 16

(D) h(g(3))=1(3) (v using (1))

3 -1 =2
Let P = [2 0 a } , where ¢ ¢ R . Suppose Q = [qij] is a matrix such that PQ =kI, where x ¢ R , k#0
3 50

o . k k?
and I is the identity matrix of order 3. If q,; = — 3 and det(Q) = B then

3 -1 2
ekuk fd P—lz 0 a},tgk acR 0A elu yife, fd Q=[qij],d SHkvil;g g fd PQ=KL tgk k e R,
3 -5 0

2
k=0 vk Triu dkfV dk rRled vi0;g gA ;fn g, =—§ Vkj det(Q)=k7 ok rc &

(A)a=0,k=8 (B)4o—k+8=0  (C)det(Padj(Q)=2° (D)det(Q adj(P))=2"
BC
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= (p), =dn_ 1
23 K 8
—(Ba+24 1
>—=——=a=-1
1200+ 20 8
Hence [P|=12a+20 =28
: Ql_ 81QI _
Aga1n|P|‘E‘—|I|:>F—1
K3
=|Ql= Y
3 2
K K7:>K:4:>|Q|:8
(C) det(P adj(Q)) =det(P) . det(adj(Q))
= det(P) . (det(Q))* =8 x 82 =23
(D) det (Q adj(P)) = det(Q) . (det P)> =8 x 82=2°
47.  LetRS be the diameter of the circle x> +y?> = 1, where S is the point (1, 0). Let P be a variable point (other than
R and S) on the circle and tangents to the circle at S and P meet at the point Q. The normal to the circle at P
intersects a line drawn through Q parallel to RS at point E. Then the locus of E passes through the point(s)
ekuk fd RS or x> +y?=1dk 0;kI ¢] tgk fd Sfcn (1,0) gA ekuk fd P (R vkj S I flu) or ij ,d pj fcln
g Vkj or ij fclnvk S vkj P ij [kph xb L'k [, fcUn Q 1j feyrt gA or d fcln P ij vitkyEc mB j[k d]
th QI xtjrig rik RS d lekullrj g fcin E i ifrPNfnr djrk gA rc E dk feUniFk futu felnwk 1 xgjrk
gA
11 (l lj L (l _lj
Ans. AC
()
Sol. | tan®’

cosO +asinf =1
0
o =tan—
2
. locusisy?=1-2x

Pﬂtlose. sind)
’
Q1. o)

o

s
YEl —,a
/ %)

4 lane’ )

y
R ’/O
4
/
J
/
’
/
/

S(1. 0)
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48.

Ans.

Sol.

49.

f(x
Let f:(0,00) - R be a differentiable function such that f'(x) =2 - % forallx € (0,0)and f(1)#1..

Then
tim £/ L] =1 lim xf| L |=2
(A lim £ =)= ®) fim X1 )=
(C) XILI&X f( )=O (D) f(x)| <2 forallx € (0, 2)

f(x
eluk fd f:(0,00) > R ,d voyduh; Qyu ,lkgfd I x € (0,0)d fy, f'x) = 2—Q VK £(1) =10A
rc &

tim £ L] =1 lim x £+ |=2
(A) m = B %)
(C) limx f( )=0 D) I x € (0,2)d fy, [f(x)|<2
A

Fi(x) = 2_f(X) dy+1:2
dx X

1
IF. = s = x

c
:>y.x=x2+c:>f(x)=X+;,C¢Oasf(l)¢1

(A) lim ' (lj_ lirq(l—CXz)=1

x—0* x—0

. N
<m%{(ﬂ}gwﬂﬂ4
(©) lim (x*f'(0)) = lim (xz (1—%)) =—c+0

(D) )}1}01 f(x) =+% or— oo, so for ¢ + 0 f(x) is unbounded function for x € (0, 2)
In atriangle XYZ, let x, y, z be the lengths of sides opposite to the angles X, Y, Z, respectively, and 2s=x +

S—X S—y S—z
4 3 2
(A) area of the triangle XYZ is /6

8n
and area of incircle of the triangle XYZ is —- , then

+z.
y+z. If 3

: : : : .35
(B) the radius of circumcircle of the triangle XYZ is 3 J6

C sinzsinzsiné—i
© 2 2 2 35
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oy sin?[ 22Y )23
2 5

ekuk fd =t XYZ d dk.lk X, Y, Zd Befu dh Heekvk dh yEckb;k @e™ x,y,zg Vkj 2s=x+y+z QA ;fn

S—X _S—y_S$-z ‘ - 8n
7 " 3 : , =€ XYZ d vror dk {-Qy 3 g] rc

(A) ikt XYZ dk QY 66 ¢

35
(B) f=t XYZ d ifjor dh =Tk ?JE g
C sinzsinzsin——i
(€) smsimrsin =33

Sinz(X+Yj_§
(D) 5 )75

Ans. ACD

Sol.

246 246
= A =——s? andinradius r = is
27 27

=s=9,x=5,y=6,z=7
35
R="46
24
r :4Rsin§sinzsinZ
2 2

. X. Y. Z 4
= sin—sin—sin —=—
2 2 2 35

L X+Y) 1
s1n( 5 j—z(l cos(X+Y))

zl(1+cosZ)=l(l+lj=§
2 2 5) 5

[INTEGER TYPE]

Q.1 to 8 are "Integer Type" questions. (The answer to each of the questions are upto 1 digit (0 to 9))

50.  Letmbe the smallest positive integer such that the coefficient of x? in the expansion of (1 +x)>+ (1 +x)* +
..... +(1+x)¥+ (1 +mx)* is 3n+ 1) *'C, for some positive integer n. Then the value ofn is
ekuk fd m , Bk U;ure fuRed i.kd g fd (1 +x)>+ (1 +x)*+....+ (1 +x)* + (1 + mx)*d foLrkj e x>
dk x.kd (3n+1)°'C,fdIh /ukRed 1.kd nd fy, gA rc ndk etu gA

Ans. 5

Sol. *C,+°C,+C,+...... +¥C,+*C,m*=(3n+1)°'C,
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=%C,+*C,m’=(3n+1)°'C,
= SOC3 + SOC2 + (m2 _ 1) SOC2 — 3n 51C3 + SIC3
m? -1
51

= m? =51 n+1 must be a perfect squared

= n=

=n=5andm=16

. x*sin(Bx)
51.  Let a,feR besuchthat lim————==1 _Then 6(a.+ B) equals
x-0 X —SIN X
x? sin(Bx)

ekuk fd a,peRbI idkj g fd lim

x=0 X —SIn X

=1gA rc 6(a.+ ) dk eku gA
Ans. 7

Bx

lim - =
x>0 oxX —sinx

Xz[sh(BX)jBX
Sol. 1

= Eﬂ% 3 xS =1 ( lim sin X _ 1]
OX—| X— im
x |5 X

For finite limit=a0-1=0=a=1

1
Limit 68 =1, = —

:>6(a+[3)=6(1+éj:7
—1++/3i
2

(_Z)r Z2s
2s

52.  Letz= ,where j = \/_1] andr,s € {1,2,3}. Let p :[ . - } and I be the identity matrix

of order 2. Then the toal number of ordered pairs (r, s) for which P2=—Ts.

—1+/3i

2
dk rRled vk);g gA rc o IHh Bfer ;Xe (r,s), ftud fy, P2=—1g] dh dy B[ ;k gA
Ans. 1

~13i
zZ= =

_ 7\ 2s
gl tok j=/—1 VK r,s € {1,2,3} gA eluk fd PZ[(ZQ ZZ} vkj Tnk diV

ekuk fd z =

sol.
2
PZ{(—(»)Z (@ys}[(_@)r @1
(O))ZS s O)Zs 0%
p=_1
| (o) +oe*  o®(0’+(-o) | [—1 0 }
o (~o) +o) o +o* | [0 -I
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= "+ o*=-1and o (0 + (-»)) =0
=1+t *=0andr = odd

=r=s=1

x x?  1+x°
53.  The total number of distinct x ¢ R forwhich [2x 4x* 1+8x° |=10 is.
3x 9x? 1+27x°

x x> 1+
0 b fu x cr, ftud fy, [2x 4x*> 1+8x =10 g dh dy I[;k gA
3x 9x? 1+27x°

Ans. 2

2 3

x x* 1 |x x X
2x  4x? 1|+2x 4x®> 8x*|=10
3x 9x? 1] |3x 9x? 27x3

Sol.

a a’ 1
Using [° 2 I =@-b)(b-c) (c-a)
c ¢ 1

x x* 1 1 x x?
Again 2x 4x? 1[+(x)(2x)(3x)[1 2x 4x*|=10
3x 9x? 1 1 3x 9x?

= (x—2x) (2x —3x) 3x —x) + 6x> [(x —2X) (2x —3x) 3x —x)] =10
=2x3(1+6x*) =10 (solve by putting x> =t)

1
= X= —1,(§j3
6

X t2
54. The total number of distinct x € [0, 1] for which J.W dt =2x -1 g,
0

X t2
1 IHd Kl x e [0, 1], ftud fy, I1+t4 dt=2x-1g] dt dy I[;k gA
0
Ans. 1
X tz
Sol. £1+t4dt:2x—1
X tz
Letf(x)=£1+t4dt—2x+1
X2
=>f'(x)= -2<0Vxe[0,1]
1+x*
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dt—1

Now, f(0)=1and f(1) = J.l 4

t? 1
As0<S—— <~ ¥ tef0,l
T 2 (0:1]

= f(x) =0 has exactly one rootin [0, 1].
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