MATRIX JEE Academy

Matrix Paper-I AGILE MATHS

SECTION-III
[INTEGER TYPE]

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

41.

Ans.

Sol.

42.

Ans.

Sol.

43.

The numer of distinct solutions of the equation
5 . .
Zcos2 2x +cos? x +sin? x + cos® x +sin® x =2

in the interval [0, 27t] is

vrjky [0,2rn] e leldj.k
%cos2 2x +cos? x +sin* x + cos® x +sin® x =2

d foftkiu gyk dh B[ ;k gA
8

5 . .
Zcos?2x+cos* x +sin* x +cos® x +sin®x =2

= écosz2x+1—lsin2 2x+1—§sin2 2x =2
4 2 4

= c0s?2x = sin?2x

= tan?2x =1

Now  2xe[0.4m = x=, %3 T0% 1 Ln 1T
’ 8 8 8 8 8 8 8 8
so number of solution =8
Let the curve C be the mirror image of the parabola y* = 4x with respect to the line x + y+4=0. If A and
B are the points of intersection of C with the line y =-5, then the distance between A and B is
ekuk fd 0@ C, j[k x +y+4=0d Mkifk e] 1joy; y*>=4x dk ni.k ifrfcic gA ;fn Avij Bo@ C vij
J[k y=-5d 1frPNn fcln g] rc Avij Bd chp dh njh gA
4
let P(, 2t) be a point on the curve y> =4x and Q(h, k) be it’s image inx +y+4=0

h—t* k-2t 2(t°+2t+4)
1 1 2

= =—(2t+4)

k=—(t*+4)

Now k=-5

sot=%1

hence h=-2,-6

so A, B are (-2, -5) & (-6,-5)

Hence AB=4
The minimum number of times a fair coin needs to be tossed, so that the probability of getting at least two heads
is atleast 0.96, is :

,d U;k; fIDd dk U;ure fdrut ckj mNkyuk iMxk] fEl ] fd de 1 de nk fpr 1dV gku di ikf;drl de |
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Ans.

Sol.

44,

Ans.

Sol.

45.

Ans.

Sol.

46.

de 0.96 gk \
8

Let coin is tossed n times

1Y 1) 4 n+1
P(atleast two heads) = 1—(5j =" CZ.(EJ >096 = T2

100 2"
n+1<i " 595
= 2 T25 T h+l
= least value ofnis 8

Let nbe the number of ways in which 5 boys and 5 girls can stand in a queue in such a way that all the girls stand

consecutively in the queue. Let m be the number of ways in which 5 boys and 5 girls can stand in a queue in

m
such a way that exactly four girls stand consecutively in the queue. Then the value of o is

eluk fd n rjick 1 5yMd vj 5ymid;k ,d ifor e bl idkj [M gk Idr g fd IH0 yMid;k ifDr e @elxr
[iMh gHA ekuk fd m rjhdk 1 5yMd vij 5 yMid:k ,d ifor e bl idkj [M gk Idr g fd Bid 4 yMidk

gh 1fDr e Pekxr [Mh gkA rc % dk efu gA

5
n=>5!x6!
m = 5! x°C, x°C,2!.4!
m _ 51x15x2x5! _s
n 6!
If the normals of the parabola y* = 4x drawn at the end point of its latus rectum are tangents to the circle
(x=3)*+(y+2)* =12, then the value of * is
;inijoy; y>=4x d ukfkyEc thok (latus rectum) d f*k[kj fcUnvk 1j [Kip X, vikyEc or (x-3)*+(y+2)*=r>dh
Li'k J[k, g] rc 2 dk efu gA

2
Equation of normals at points (1, +2) are
y=-x+3 & y=x-3
= x+y-3=0 & x-y—-3=0
3—2—3‘_r -
-1 = =

Now ‘

) [X], x<2
Letf: R — R be a function defined by f (x) =
0, X>2

where [x] is the greatest integer less than or equal to x.

2 Xf(Xz)
If [ —————dx, then the value of (41 1) is
L2+ f(x+1)
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Ans.

Sol.

47.

Ans.

Sol.

[X], X <

2 s fx 11|
o oo VI

tok [x], x I de ;kxd cjkcj d egre 1.kkd dk n*lkrk gA

ekuk fd Qyu f: R - R, f(x) = {

2 Xf(XZ)
;fin [ —————dx, rc (41-1) dk eu gA
L2+f(x+1)

0

1

X[ 2 XX 0 0 ? x.1
Izjﬂdx=jﬂdx=j3 1dx+_([3+0dx+J;X—dx

7 2+ [x+1] 7 3+[x+1] °3- 3+1
NG
LTRSS |
42 4 s 4l-1=0

A cylindrical container is to be made from certain solid material with the following constraints. It has a fixed
inner volume of V. mm?, has a 2 mm thick wall and is open at the top. The bottom of the container is a solid
circular disc of thickness 2 mm and is of radius equal to the outer radius of the container.

If the volume of the material used to make the container is minimum when the inner radius of the container is

10 mm, then the value of 2507 S

futu 0;ojkk dk 1r'v djr g, ,d cyukdkj iksk ,d BkI inkFk B cuk;k gA iksk dk vidrfjd vi;ru v %u
fee fu;r g rfk bldh niokj 2 feeh ekVib di g ,0 ikk Aij 1 [kyk gA ikk dk fupyk ry 2 feeh ekVko
okyk Bkl orfh; fMLd g rFk fEldh f=T;K ikk dh ckgjh =T;k d cjkcj gA ;fn ikk dh vkrfjd f=T;k 10

feeh gku 1j InkFk d U;ure vk;ru dh vki*;drk gkrh gk| rc ﬁ dk eku gA

4

Volume of material V =nr*h

= V,=n(r+2)°2+n(r+ 2)’h—nr*h
= V,=2n(r +2)* + nth (4 + 4r)

= V,=2n(r+2)* +4nh(r + 1)

= V, = 2n((r+ 2)* + 2Ar+ I)Vj

2
r

= %=2n(2(r+2)+&(_—21—%jj=o
r T

T T
2V (-2-10
- 24+—( 5 J:o

T
24v
—24
= 10z
= v=10’n
= A
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x2+g 1 1
48.  LetF(x)= J‘ 2cos? tdt forallx e Rand f: {O,E} — [0, ) be a continuous function. For @ € {0,5} ,
if F'(a) + 2 is the area of the region bounded by x =0,y =0, y=1f(x) and x =a, then f (0) is :
x2+g 1
efuk fd It x e Rd fy,] F(x) = [ 2cos tdt VFi £ {O,ﬂ —[0,) ,d Irr Qyu gA ;fn mu IH
1
ae {0,5} dfy, F'(@+2ml {ik dk {,<kQy g] th fd x=0,y=0,y=1f(x) Vij x=a I fXJk gvk g] rc
£(0) dk eku gA
Ans. 3
x2+g
Sol.  F(x)= j 2cos’+dt

2
F'(x)= 2[005(){2 +%D 2x —2co0s’ x
F'(a)+2= [ f(x)dx
0
2 a
2(cos(a2 +ED 2a—2cos’a+2= jf(x)dx
0

= 4cos’ (aZ +%j+4a2cos(a2 +§j.(sin(a2 +2Dx2a+4cosasin =f(a)

f(O)=4(§J =3

[IMULTIPLE CORRECT CHOICE TYPE]

Q.9 to Q.18 has four choices (A), (B), (C), (D) out of which ONE OR MORE may be correct.

49.

Sol.

Let X and Y be two arbitrary, 3x3, non-zero, skew-symmetric matrices and Z be an arbitrary 3x3, non zero,
symmetric matrix. Then which of the following matrices is (are) skew symmetric ?
ekuk fd X ,0Y nk LoPN] 3x3 *kJ;rj fo'ke Nefer vki;9 g vkj Z ,d LoPN 3x3, *U; rj lefer vk;g gA rc
futufyf[kr e 1 dkullk il% fo'ke Defer vk);g g fgh \
(A)Y3Z4 - 74Y3 (B) X% +Y* (C*) X473 — 738* (D*) X23 + Y23
(C) (x*Z3 - 23 XHT = (X*ZHT (23 XHT
=(ZTPXT)* - (XTHZTY
= 73X - X473
= (X473 - 73X%
D) (XB+YHT=_XB_Yy23 = X2 +Y? is skew—symmetric
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50.

Sol.

51.

Sol.

(1+a)” (1+2a) (1+3a)’
Which of the following values of o satisy the equation [(2+a)’ (2+2a)” (2+3a)’| =648 a?
(3+a) (3+2a) (3+3a)

(1+a)” (1+2a) (1+3a)’

a.d fuEufyf[ir eluk e diu ket Betdjk |(2+a)’ (2+2a) (2+3a)’|=-648 cdk Ir'V djrk g\
(3+a) (3+2a) (3+3a)

(A)—4 (B*)9 (€"-9 (D)4

R, —~R~R,,R, >R, R,

(I1+a)” (1+2a) (1+3a)
3+2a 3+40 3+60 |=—-648a
5+2a 5+4a 5+ 6a

R, > R,-R,

(I1+a)” (1+2a) (1+3a)
3+2a 3+40 3+60 |=—-648a
2 2 2

C,—»C,-C,C,—>C,—C,

(I1+a) a2+3a) o2+5a)
3+20 20 20 =—-648a.
2 0 0

= 2022 + 300) — 2022 + 500) = — 3240
= 4o =-32400 = oa=0,%£9
In R3, consider the planes P, : y=0and P, : x + z=1. Let P, be a plane, different from P, and P,, which
passes through the intersection of P, and P,. If the distance of the point (0,1,0) from P, is 1 and the distance
of a point (a,, B, v) from P, is 2, then which of the following relations is (are) true ?
etu yift, fd R*e P,:y=0Wkj P,:x+z=1nk lery gA etuk fd P, ,d lery g tk lery P, ,0P, |
filu g rAk P, ,0 P,d frPNnu I tkrk gA ;fn fcin (0,1,0) I P, dh njh ,d (1)g rR&k fcin (o, B,v) I P,
dh njh nk (2) g, rc futufyf[kr BEc/k e dku dku I Brf'Vr gkr gA
(A)200+B+2y+2=0 B*)2a-B+2y+4=0
(C) 2o+ p-2y-10=0 (D*)20—-PB+2y-8=0
LetP,beP,+ AP, =0 = x+Ay+z-1=0
Distance from (0, 1,0)is 1

0+A+0-1

VI+A% +1

=]
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52.

Sol.

53.

MAT!:?E)E JEE Academy
1
A=——
2

. Equation of Py is 2x —y+2z-2=0
Dist. from (o, 3,y) is 3
|20L—B;-2y—2|:2

. option (B, D) are correct.

= 20-B+2y£6

In R3, let L be a straight line passing through the origin. Suppose that all the points on L are at a constant
distance from the two planes P, : x +2y—z+1=0and P, : 2x —y +z—1=0. Let M be the locus of the feet
of the perpendiculars drawn from the points on L to the plane P,.

Which of'the following points lie (s) on M ?

eluk fd R°e L ,d jy j[k g tk fd ey fcin I &krh gA efuk fd L I It fcin Beryk P :x +2y—z+1
=0 rFik P, 2x—y+z—1=0 1 fLFj njh ij oA eluk fd Ld feinvk I lery P, ij My X, yick d ik
ok iFk M gA fubufyf[kr fclnvk e I dku Bk fcln iFc M ij fLRr g \

5 2 1 11 5 1 1 2

Let v be the vector along L

A A A

i j k
thenv=|l 2 -1=i-3j-5k
2 -1 1

So any point on line Lis A(A, —3A, —5A)
Foot of perpendicular from A to P, is
h-A k-3r [+5)1 __(}\,—6}\,+57L+1) 1

1 2 -1 1+4+1 6

heh-t k=—3h—t/=—sh+l
6 3 6

so foot is (k—l,—3k—l,—5k+lj
6 3 6

So, (A,B)

Let P and Q be distinct points on the parabola y? = 2x such that a circle with PQ as diameter passes through
the vertex O of the parabola. If P lies in the first quadrant and the area of the triangle AOPQ s 3,/2 , then which
of the following is (are) the coordinates of P ?

ekuk fd fofflu fcln P vkj Q 1joy; y>=2x1j bl 1dkj fy, x, g fd ,d or] fehdk0;kl PQg] bl 1joy;
d "% O I tirk gA ;fn P iFle prik’k e fLFr g rilk =it AOPQ dk {4Qy 32 g] r futu e I diu diu
I fcn Pd fun'fkd g ?
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11
(A%) (4.22) (B) (9.3v2) (©) (Z’ﬁj 0% (1.42)
Sol. OP 1 0Q = =4
1

Now E.OP.OQ =32 y P %tf,hj

1 tf 2 i 2 _
S N

0 (\90° ;

54.

Sol.

- 1'4'\/(tf+4)(t§+4) 33

2 4 4

) (16+4(t) +£)+16)

= T =9x2
= 8+t +t; =18

= t+t5-10=0

= t) —10t; +16 =0

= tr=2,8

Lety (x) be a solution of the differential equation (1+e*)y' + ye* = 1. If y (0) = 2, then which of the following

statements is (are) true ?
(A*)y()=0

(C*) y(x) has a critical point in the interval (-1, 0) (D) y(x) has no critical point in the interval (—1, 0)
etuk fd y (x) vody leidj.k (1+e¥)y'+ye*=1dk gy gA ;fn y (0)=2 rc futufyf[kr dFuk e I dku B¥
Ighg\
A)y(4)=0

(O) y(x) dk ,d @kfrd fcln vrjky (-1,0)e g

(1+e")d—y+ye" =1
dx

X

ﬂ_i_e 1

dx 1+¢€°

y= x

J.Lxdx In(1+e*) X
LF=e"c =¢ =l+e

complete solution y.(1+e*) = J.ldx
(I+ey=x+c

x=0,y=2 =

c=4

(1+e¥)y=x+4

_x+4

Y=
e” +1
x=-4,y=0

B)y(2)=0

B)y(2)=0

(D) y(x) dk dkb Hh @kfrd fcln vrjky (-1, 0) e ugh gA
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2
x 2 +1

dy (€' +1).1=(x+4)e"

Xx=-2, y=

dx (e +1)

—=0 = x+43=¢

55.  Consider the family of all circles whose centers lie on the straight line y = x. If this family of circles is represented

" _

d
by the differential equation Py" + Qy' + 1 =0, where P, Q are functions of x, y and y' (here y' = % LY

2
—Z] ), then which of the following statements is (are) true ?
X
mu Ik or&dy dk fopkj dift, feud din Bjy j[k y=x1j fLFkr gA ;fn bl or&dy d It or] vody

dy

ledj.k Py"+Qy'+1=0 1 fuzfir gir g) tgk P,Q bl idkj gfd o x,yvkjy' d Qyu g (;ok y‘=d—X,

y'= ji—g , rc futufyflkr druk e I dku dku I Igh g\

(A)P=y+x (B¥)P=y-x

(CHP+Q=1-x+y+y+ () D)P-Q=x+y-y ()
Sol.  (x—a)’+(y-a)’ =1’

x*+y? —2ax —2ay+2a° -1’ =0

2x +2yy' —20y'=0 ... (1)

a=2IY G
I+y'

=

again diff. w.r.t.
2+2(y)2+2yy"—20y" =0

- 1+(y')2+yy'—("1:yy-‘{jy"=o

= 1Y)y Ty Xy - yyy' =0
= -yt Ayt Py +1=0

= P=y-x,Q=1+y+()

Ans. (B,C)

Note : P & Q will not be unique function as
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Py"+Qy +Ry'~Ry'+1=0
P 1 1
= LA Qy + 1 =0 Hence new P & Q can be obtained.
I1-Ry" I-Ry'

So it can be a controversial problem.

X
56. Let g: R — R be a differentiable function with g (0)=0, g'(0)=0and g'(1) #0. Let f (x) = M
0,
and h (x)=eMforall x € R. Let (fo h) (x) denote f (h (x)) and (h o f) (x) denote h (f(x)).
Then which of the following is (are) true ?
(A*) fis differentiable at x =0 (B) his differentiable at x =0
(C) fohisdifferentiable atx =0 (D*)h o fis differentiable atx =0
efuk fd g: R — R ,d vodyul; Qyu g tgk fd g(0)=0, g'(0)=0 ,0¢g'(1) = 0 gA ekuk fd

g(x), x#0

x=0

1g(x), x20 . )
f(x)=1[x| vij iR;d x e Rd fy, h(x)=egA ekuk fd (foh) (x), f(h (x)) dk Vkj (h o f) (x),
0, x=0
h (f(x)) dk n*kkr gA rc futufyf[kr dFkuk e I dkulk Igh g\
(A)x=01j fvodyun; g (B)x=01j hvodyuh; g
(C)x=01j fohvodyuh; g (D)x=01ij hofvodyul; g
Sol.  g(0)=0, g (0)=0 g (1)#0
g(x) ; x>0
f(x)1—g(x); x<0 h(x)=¢e"
0 ;0

f(h(x)) = g(e"), h(f(x)) = ¢=*

R(F(0)) = g() g(O) '(0)=0

h(f'(0)) = lim M ~g'(0)=0
x—10 x—=0

R(h'(0))=1&L(h'(0))=-1 So h(x) is non derivable. atx =0
Now lim f(h)(x)) ~f(h(0)) = lim g(e‘x‘) —g(1)
x—0 X x—0 X

R(f (h(X)))—hmM_l g(e") - g(l)ex—l o)

x—0" e —1

L(f'(h(x))) =—g'() Hencef(h(x)) is non derivable at x =0

T . (m .
57.  Letf(x)=sin (g Sin (5 sin XD forallx e Randg (x)= = sm x forall x € R. Let (fo g) (x) denote f(g(x))

and (g o f) (x) denote g (f (x)). Then which of the following is (are) true ?
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. . [_l l} . . [_l 1]
(A*)Range of fis ) (B*)Rangeoffo gis 2’2
. f(X) T
(C*) )lgltl)g(x) % (D) There is an x € R such that(go f) (x)=1

eluk fd IH x e Rd Ty, fx)=sin (%sin(gsmxn Vij Wi x e Ry, g (0= 2 sinx gA elui fd
(fog) (x) VK] (go ) (x)De'l f(g(x)) VK g(f(x)) dk n*lkr g] rc futufyf[kr e I dku Ighg \

e n- 11 I 11
(A) fdk ifjlj {_5’5} gA (B)fogdk ifjlj {—5,5} gA
fim 1) _ 7 L dx,lgfeld f -
© M e(x) 6 D)Re ,d x,lkgftldfy, (goH(x)=1
(o (m .
f(x)=sin [g sin (E sin XD

T T T
Let—sinx =0 v le| =<
€ 2SlIlX E[ > 2j|

. f(x)=sin (% sin 9)

Letgsinez(b d)E[—%,g}
f(x)—sind)e{—l l}
22 s (A)
Now fog(x) = sin T sin Esin(zsinxj
ow fog(x p > >
11
Clearly, range of fog is also 5% s (B)
(. (T
sin| —sin| —sinx
B Gt
NOW, xli% T .
—sinx
2
. (T T . .
sin| —sin| —sin X —sin| —sinx
PR G ) B .
=lim— -
x=0 77 T . (T . simx
—sin| —sinXx X X
6 (2 j X
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. T . T
Sin| —SIn x ~sinXx
2

. T
=lim—x—x X
T 6 T sinx X
2
lr_x . (C
3 2 6 - (©

Now, gof(x)=1
Esin Esin Esinx =1
= 227 2
2

sin Esin(ﬁsinxj —z=—>l
= 6 |2 314 2 - O

58.  Let APQR be a triangle. Let 3 = QR , p = Rp and ¢ =PQ. If |§| =12,

b|=4v3 and b.c = 24, then
which of the following is (are) true ?

ekuk fd APQR ,d ftkt gA eluk fd 5 =QR, 5= Rp Vki ¢ =PQ 0A ;fn |a|=12,
=24, rc futufyf[kr e I dku dku I Ighg \

gl

‘B‘ =43 Vij b.¢

¢ i

c

(A*)7—|a|=12 (B)7+|a|=30
(C*) [ixb+exa| =483 (D*) 3.5 =-72
Sol.  G+b+¢=0
= b+cé=-4
= 48+c*+48=144
= =48
= ‘62‘:4\/5
<
7—|a|:24—12:12 Ans. (A)
Further
d+b=—C
= 144+48+2db
=48
=  db=-72 Ans. (D)
a+b+¢=0
= dxb+axc=0
|axb+oxd |=2|axb| =24/144.48—(72) =483 Ans. (C)
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[MATRIX MATCH]

Q.59 & 60 has four statements (A, B, C, D) given in Column-I and four statements ( P, Q, R, S) given in Column-II.

Any given statement in Column-I can have correct matching with one or more statement(s) given in Column-II.

59.

Ans.

Sol.

Column I

(A) In R?, if the magnitude of the projection vector of the vector o + [33' on
J3i+jis /3 andifa=2 +./3 B, then possible value(s) of ot | is (are)zx

. ] 7[73c1x2—2, x <1
(B) Leta and b be real numbers such that the function /() = | breat, x>t
is differentiable forall x € IR. Then possible value(s) of a s (are)
(C) Let  # 1 be a complex cube root of unity. If
B-30+t20)"*+2+30-30)" + (-3 + 20+ 30?)"? =0,
then possible value(s) of n is (are)
(D) Let the harmonic mean of two positive real numbers aand bbe 4. Ifqis a
positive real number such that a, 5, g, b is an arithmetic progression, then the
value(s) of |q—a is (are)
(A) ekuk fd R?e, ;fn Ifn’k oi+pj dk Bn'k i+ j i ifa Mn'k dk ifjek.k
3 okvh sfna=2 +/3 Bok rc jo|d IHo elu gA

(B) eluk fd oiLrfod I[:k, avij bbl id g fd Qyu f(){sba -
I x e Rd fy, vodyuh; gA rc ad IHo eku gA

(C) eluk fd @ = 1 bdkb dk ,d Ifted %uey gA ;fn

B-30+20)" + 2+ 30— 30"+ (-3 + 20 + 30)*™ =0,

rc nd IHo efu gA

(D) ekuk fd nk /ukked okLrfod B[ ;k, a vk b dk gjiRed el/; 4 gA ;fn ,d

fkukRed ofLrfod B[;k qbl idkj g fd a,5,q,b ,d Bellrj J.k gA rc

lqg—al dk eku gA

A-PQ, B—PQ, C— PQST, D— QT
2 o \/§i+3

(A) (“”BJ)'( > =3 = Ba+p=123
-2

ﬁow(a j:i2\/§
NE)

= 3o+a-2=16 = 40=8,-4 = oa=2,-1

(A—>P,Q)

(B) Continuous = -3a-2=b+a’

differentiable = —6a=b = 6a=a’+3a+2

= a’-3a+2=0 = a=1.22

Column IT
P)1

Q2

(R)3

()4

(T)S
(P) 1

Q2

R)3

(S5)4
(T)5
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B—-PQ)
D) 224 b=2a+2b i
(D) b = ab=2a (1)

qg=10-a and2q=5+b
= 20-2a=5+b = 15=2a+b ...(11)
From (i) and (i1) a(15 —2a) =2a + 2(15 - 2a)

5
= 15a—2a>-2a+30 = 282~ 17a+30=0 = 3=6,E
15

= q= 4,? = lq—al=2,5
(D—-Q,T)

©) Let a=3-3w +20°
aw = 3w — 3w? + 2
aw?=3w’-3+ 2w
NOW a4n+3 (1 + (D4x+3 + (w2)4n+3) — 0

= n should not be a multiple of 3
Hence P, Q, S, T
Column I Column II
(A) In atriangle AXYZ, leta, b and c be the lengths of the sides opposite to the P)1
angles X, Y and Z, respectively. If 2(a>—b?) =c?and 4 = ﬂ%} , then possible

sin Z

values of n for which cos(nmA) =0 is (are)

(B) In atriangle AXYZ, let a, b and ¢ be the lengths of the sides opposite to the angles (Q) 2
X, Y and Z, respectively. If 1 +cos 2X —2cos 2Y =2 sin X sin Y, then possible value(s)
of'a/bis (are)

(C)InR2 let \/31+],i++/3 jand B i+ (1—p)] be the position vectors of X, Y and Z (R) 3
with respect to the origin O, respectively. If the distance of Z from the bisector of the

3
acute angle of ox with QY is ﬁ , then possible value(s) of |B| is (are)

(D) Suppose that F(«) denotes the area of the region bounded by x =0, x =2 (S)5
y*=4xandy=|ax—1|+|ax—2|+ ax,where @ € {0, 1}. Then the value(s) of

8
F(a) + 3\/5 ,when =0 and =1, is (are)

(T)6
(A)eluk fd ,d HiE AXYZe dilk X, Y vij Zd Tieu dih Hetivi ol )1
yicibsk @i a,bvij ¢ gh elufd 202 - b) = cvig 4= 2T gy 5o
SN 2

cos(nth)=0rc nd HHo eku gA
(B) ekuk fd ,d f=ikt AXYZ e dk.kk X, Y vkj zd Tkeu dh Hetkvk dh yEckb;k Q)2
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@e’li a,bVkj cgA ;fn 1+cos2X —2cos2Y=2sinXsinYrc a/bd IHo elu g

(C) eluk fd R?e] ey feln O d Bkik 3i+5,i+/3 ] VK Bi+(1-B)j De'hi X, Y (R)3
3

vkj z d fLFkfr In" gA ;fn ox Vvkj oy d U;u dk.k d Tef)Hktd 1 Z dh njh N

okl rk || dk BHko eku gA

(D) eluk fd F(@)ml {i= d {0y dk n'lrk g € x =0, x =2, y? = 4x Vij (S)5
y=lax—1|+|ax—-2|+ax, l Pk gvk g] togk ac {0,1} gA a=0Vkj a=1d

fy, F(a) + %ﬁ dk el gh

(16
Ans. A-PRS,B-P,C-PQ,D-ST

Sol.  (A) aiib

Give 2(a®> —b?) =¢c?

= 2(sin’x —sin’y)=sin’z

= 2sin(x +y) sin(x —y) =sin’z
= 2sin(T —z) sin (X —y) = sin’z

sinz

(i)

z = sin(—y) =
also given,

- sin(x —y) _l
sinz 2
Now, cos(nmtA) =0

nw
cos| — |=0
- (2j

n=1,3,5 .. (A>PR,S)

1 +cos2x —2cos2y=2sinx siny

2c08%x — 2cos?y = 2sinx siny

1 —sin’x — 1 +2sin’y =sinx sin y

sin?x + sinx siny = 2sin’y

sin(sinx + siny) = 2sin’y sinx = ak, siny = bk
a(a+b) =2b?

a’?+ab-2b2=0
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a) a
H AL
b b
221
b
S B—P
o - (B—P)
©)
Hence equation of acute angle bisector of OX and OY isy=x
Hencex—-y=0
. 2 A . B—(I—B) 3
Now, distance of Bi+(1-B)j=z(B,1-B) from x—y is|——=—F=
Bi+(1-B)j=z(B.1-P yYis— =5
[2B—-1]=3
2B-1==3
B:27_1
,V3
Bl=2.1 Ans. (P,Q) 5)
D)
60° xW3.1
Fora=1 (/7)
307
3—-x x <1
y=x—1]+|x-2|+x=<1+x ; 1<x<2
3x-3 ; x22

2
A:%(2+3)x1+%(2+3)><1—_[2\/;dx
0

A:S—%ﬁ

F(1)+§\6=5
Fora=0,y=]1|+]-2|=3
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A
y_3 y2=4X
’

4

2 8
A =6-[24/xdx - A=6—§*/5
0
8

f(0)+§\/§ =6 - (Dos,t)
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