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50. (B)
L J
PART B
SECTION A Here, cos(a + B) = cos o cos B — sin o sin B
_ (412 33
‘(5 X 13)’(5 % 13)
1.
-8 15
1 —cos x 65 65
-1 /LTcosx
Y tan ( 1+cosx>
_ 33
cos(o + B) = 65
_ —1 ( 2£> 5
= tan tan D 33
— ol (22
o+ B =cos (65)
X
= tan™! <|tan§|>
14 T o] 12 133
. cos” g FcosT T3 = cosT s
= tan™! (tan§>
3.
( 0<x<n=0< % < % . tan% >O>
0y = 5cosx — 3sinx Lkwt
- X [..X T T T i fati ;
=3 < 7€ (0, 5 )c( 7 ) )) Take differentiation by x both sides,
dy
—— = — Ssinx — 3cosx
2. dx
Now, take differentiation by x both sides,
> LHS. =cos' = + cos' 75
5 13 dzy
. 12 "~ =— 5cosx + 3sinx
cos' g =a, cos’ﬁ—[?) dx
_ _ 12 d’y
cosa =7z , oS B= 13 —5 = — (5cosx — 3sinx)
dx
2
3 5 s 13 Cdy o
Lo’
4 12
dzy
. _3 np= > —5 +y=0
sin o = , sin 3 dx



e 1 = fe"((;__f; dx = fe"<7()z;_l)l;2) dx
12
‘fe(u—nz <x—1>3>”’x

fex<<x—11>2+gc<(x—11)2)> e

T N R RO
(x—1) = &f(x) + ¢
) 2
X y o
4 + 9 =1
a?=4,a=2
b*=9b=3
b>a
x=2
XV X
(=2, 0) I( (2,0)
Required Area : X’ y2
Now, ——+-5 =1
A = 4 x Area bounded 4 9
the first quadrant ’
on the first quadran .'.y2 =91_3§‘]
oA =41 9
=2 2
2 ; 4=
szydx _-,y=%4—x2
0

2
I = 6/%\/4—)(2 dx
2
I = % f\/4—x2 dx
0

2
= % /\/22—x2 dx
0

I =% %\/4—7xz+%sin_] (%)E
1 -2 [(%(onzsm*(l))—(m]

—_—

o

_3 .,
=527
_3n
=5
Now, A = 4[1|
_ 4|3
_42‘

A = 67 sq. units

As shown in the Fig, the line y = 3x + 2,

meets X-axis at (-%, 0) and its graph

. . 2

lies below X-axis for x € —1,—§ and above

X-axis for x € (—%, 1)

The required area
= Area of the region ACBA

+ Area of the region ADEA
2

2 1
= /(3x+2)dx+ f(3x+2)dx
2
_1 _
3

S HOIE R

3 3(4), (2
+ (3m+20) - (3(5)+2(-3))

_12_4 3 3 2 . 4
’3’3’2”’*2*2‘3*3
_ =125
*‘6+6
1, s

6 "6

—~ Sq. units



&

where, a € [-1, 1]

() -
cos oy a,

7)
d_i: = cos \(a)

dy = cos Y(a) dx
— Integrate both the sides,

fl dy = cos\(a) /1 dx

y =cosNa) - x+c
y=2whenx =0
“2=cosa) - 0+ c
ne=2
Put the value of ¢ in equation (1),
y =cosNa) - x+2

y—2
X

. a:cos<y_2>;
X

. cos Na) =

e

which is required particular solution of given differential

equation.

Position vector of A @ =i + 2} +7k
Position vector of B b =2/ + 6] + 3k

Position vector of C ¢ =3 + 10}' —k

—_ = —>

AB = b - a

=i +4] -4k
BC = ¢ - b
=i +4j—ak

Now, AB =ABC
(I +4] —4k)y=Ai +40] — 40k
1=A 4=4) —4=_4)
A=1L,A=1A=1
Here, value of A is equal.

Therefore, A, B and C are collinear.

L l—x _ Ty —14 _z—3
3 2p 2
x-1 _¥y=2 z-3
-3 2p 2

7

. . . . ~ 2D . .
L: r = +2j +3k)+A-31 +7pj+2k)

»2p ,
b, =—3z+7] +2k

10.
P

11.
™

M:7=(i+5j+6l€)+u< 3pi+]—51€)

- —3p
2 :TJFJ sk

— L and M are perpendicular to each other;

b - b, =0
2p . N 3p .

<—31+—p +2k>-<—7pi+]—5k> -0
9p 2p

7 + 7 - 10 =

11p

¥

N
.

Suppose, A(1, -1, 2), B(3, 4, -2),

C(0, 3, 2), D(3, 5, 6) are given points.

5. - AB
= Position vector of B
— Position vector of A
=2{ +5] -4k
5, - B
= Position vector of D
— Position vector of C
= 30 +2] +4k
b b, = i +5]-4k) @i +2j +4k)
= 6+10-16
=0
b_; and b_; are perpendicular to each other.
Therefore, given lines are perpendicular to
each other.
P(B) = 0.5

P(A N B) = 0.32



P(ANB)
P(B)

0.32
0.5

32 10
100 5

o4
100

= 0.64

- P(A | B)

Event E1 : Person is men

Event E, : Person 1S women

Event A : Prob. that person is male given that
person has grey hair
P(El)'P(A|E1)
P(A)
- P(A) =P, - P(A|E) + P(E,) - P(A|E,)
P(A | E|) = Men have grey hair
_
100

€1
20

. PE, |A) =

P(A | E,) = Women have grey hair

0.25
100

48
400

1 5 1 0.25

2 100 "2 % 100

5+0.25
200

5.25
200

P(A)

2% 700
525
200

" P(E, | A) =

5X100
525

20
21

SECTION B
Here f: N > N, f(n)= ( ntl
2 b
n
2’
Take, n, = 3, n, = 4,
X 3+1 X
f) =5 ad f() =/
_ _ 4 _
=2 =5 =2

Here, n, # n, but f (n,) = f (n,)
.. f'is not one-one function.

Domain N = {1, 2, 3, 4, 5, 6,......}

S m) = “%1 if n is odd
> if 7 is cven.
i - -
fO =5 =1
ORI
f@ =5 -2
OB
fO=5=3 .
# Ry=1{1,2,3,4 ...} =N (co-domain)

.. f1s onto function.

Here, A and B are both symmetric matrices,
.. A=A ikUkk B’ = B
Now, X = AB — BA -uikkt

X’ = (AB — BAY

= (AB)’ — (BAY

= B’A’ - (A’B’)

= BA - AB (. From equation (1))
= - (AB - BA)

=-X

X is skew symmetric matrix,

AB — BA is skew symmetric matrix.

if n is odd

if n is even

(D



15.

1 0 0
|A| = |0 cosa sina
0 sina —cosa
= 1[- cos*a. — sin*a] — 0 + 0

= — 1 [cos*a + sin*a]

=—1=#0
. A7l exists.
coso sina
Co-factor of element 1~ A, = (-1)* | |
sino —cos o

1(~ cos*o. — sin’a)
-1

0 sina

B¢ fel A, =(-1)}
Co-factor of element 0 =1 0 —cos o

=(1)(0-0)
=0

0 cosa
0 sina

1(0 — 0)
=0

Co-factor of element 0

Ap=CDt

0 0

sino. —cos a,
=1 (0-0)
=0

Co-factor of element 0 A, = (-1)?

1 0
0 —cosa
= 1(— cos a — 0)
== cos o

1 0

0 sina
= (=1)(sin o = 0)

= —sin o

Co-factor of element cos o A,, = (-1)*

Co-factor of element sin o A,, = (~1)?

0 0
cos oL Sin o
= 1(0 - 0)
=0

Co-factor of element 0 Ay, = (-1)*

1 0
0 sina

= (=1)(sin oo — 0)
= —sin o
1 0
0 cosa
= 1(cos o — 0)
= cos o
-1 0 0
Here, adi A =|0 —cosa —sina

Co-factor of element sin a. A,, = (-1)°

Co-factor of element —cos o A,; = (—1)°

0 —sina cosa

17.

1
Now, A! = —adi A
A Y
1 -1 0 0
=—+|0 —cosa —sina
=1 0 —si
sino.  cos o
1 0 0
Al =10 cosa sina

0 sina —cos o

Second Method :
y = sin"'x is given,

dy 1
dx \/l—x2

So, (1 —x?) - 2y, + », 20 — 2x) = 0

ie. (1-x)y2=1

(=X, —xy, =0

S =8+ L k=0
X
L) =32 -
X
_ -3
x4
_ 3(x0—-1)
)C4

— For finding intervals,

fx) =0
3(x°-1)
S oo

xX*—1 =0



i i (i)  Point R divides line segment joining the points

— o o0
” ! ! P and Q with the ratio of 2 : 1 externally,
- Vxe (o -1) =>x<-1 S
= x0>1 Position vector of point R = “ratp
P —A+1
6
=x-1>0 Here, A = 2 (- Externally)

=30x°-1)>0,x*>0 A Ay A A a
“2(-i+j+k)+i+2—k

6_ =
3(x : D 0 —2+1
x ~ ~ ~ ~ ~ ~
20 =2 —2k+i+2j—k
= /%) > 0 - -
o fis strictly increasing function in the interval Position vector of point R = 37 + 3 i
of (o, —1)
- Vxe(-1,1)-{0} =>-1<x<1 19.
=0<x0<1 e Lo = +2]+k)y+ad - ]+ k)
=>x-1<0 M: 7F =2i - =k +pRi + ] +2k)
=3x-1)<0, x*>0 Ca =R w2+ k
Looq
6 . Pe N ~
3G -1 <0 sob =0 = j + k,and
4
= F) <0 a, =2 — ] — k;
o f is strictly decreasing function in the interval 72) =27 + ] +2k
of (-1, 1) — {0}. A
i J k
- Vxe(l,o) =x>1 Now,?x?z)= 1 -11
=x0>1 21 2
=x0-1>0 = 3i +0) +3k
=S3x-1)>0,x*>0 20
3(x°-1) >0 .. Lines are intersecting lines or skew lines.
4 ~ ~ ~ ~ ~ ~
* ay—a =Qi — -k~ +2]+k
= f'x) >0 — 7 .37 _92k
.. f is strictly increasing function in the interval of _: l_: / ;) .
(1, ). Now, (‘@ —a; ) - (b xb,)

(i =3] —2k) - (3i +0] +3k)
L 340-6
Cy Position vector of P _

=0

. Lines are skew line.

P =i+2j -k

Position vector of Q

g =-i+j+k Shortest distance between two lines,
i Point R divides line segment joining the points - ey >
» . . g. J £ P |(a2—al)~(b1><b2)|
P and Q with ratio of 2 : 1 internally, _
— ., by xb,
. : g +p
Position vector of point R = Taxl B [-9]

v9+0+9

Here, . = 2 (- internally)

2P+ k)it -k =

@ﬁ\o
[oze]

2+1
20+ 2j+2k+i+2j—k WG
B 3
Positi t f voint R _;1¢+iﬁ+L]€ =iunit
osition vector oI poin = 3 1 3 3 ﬁ



20.

First of all, let us graph the feasible region of the

system of inequalities (2) to (5). The feasible region

(shaded) is shown in the Fig 12.5. Observe that the
feasible region is unbounded.

H
H
//(/,) T;*W‘Q
1015 H
9;:77’
8+ 7
122};(1’7) g
0,7 £S
\ (075) (875) ~ ‘;{4
2
\AB(O,3) at by
= 9.2
RN }1:; A(lso) \f(ﬁ )
X Ay 1. i X
Ol 123454780910
Y/ Tx 6.0)
xty=3
|
We now evaluate Z at the corner points.
Corner Point Z = -50x + 20y
0, 5) 100
0, 3) 60
(1, 0) =50
(6, 0) -300 — Minimum

From this table, we find that 300 is the smallest
value of Z at the corner point (6, 0). Can we say that
minimum value of Z is — 300 ?

Note that if the region would have been bounded,
this smallest value of Z is the minimum value of Z
(Theorem 2). But here we see that the feasible region
is unbounded. Therefore, — 300 may or may not be the
minimum value of Z.

To decide this issue, we graph the inequality

— 50x + 20y < — 300 (see Step 3(ii) of corner Point
Method.) i.e., — 5Sx + 2y < — 30 and check whether the
resulting open half plane has points in common with
feasible region or not. If it has common points, then
—300 will not be the minimum value of Z.

Otherwise, —300 will be the minimum value of Z. As
shown in the Fig., it has common points. Therefore,
Z = —50x + 20y has no minimum value subject to the
given constraints.

In the above example, can you say whether

z = =50x + 20y has the maximum value 100 at

(0, 5) ? For this, check whether the graph of

— 50x + 20y > 100 has points in common with the
feasible region. (Why?)

21.
)3 Event E, : coin is two hadded coin
Event E, : coin is biased

Event E; : coin is unbiased

1
P(El) = ? >
1
P(E) = 3,
1
P(E3) = ?
Event A : it shows head
P(AE) =1,
75
P(A | E,) = {6p
1
P(A | Ey) = 5

The probability that it was the two headed coin,
P(Eptsp(~ 15
P(A)

. P(B, | A) =

P(A) =P(E) - P(A|E) +PE, - P(A]E,)

+ P(Ey) - P(A]Ey

1 175 11
3 T 00 T3 %2
N S S
"3 4%
_ 4+3+2
a 12
_ 9
12
_ 3
4
 P(E,|A) = 3
4
_ 4
9
SECTION C
22,
> 1 is identity matrix of order 2,
. 10
oot
10 0 —tan%
Now, I +A = + o
01 tan—+ 0
1 —tan%
I+A= o L
tan— 1




23.

Now, (I — A) cos o —Sino

sino  cos o

o
v o] | 0 —rany || |coso —sina
011 ltans 0 sino. cos o
[ @ .
B I tan | |cosa —sina
—tan% 1 sin o cos o,

. o . o
cos o, sin - tan—-  —sinQ +cos a- tan—-

o . . o
—Cos o tan7+sm o sinotan—- +cos o

. a
Now, cos o + sin o tan?

.o

o o Sy
:cosa+2sm7 €os 5 Ty
cos~

sin 0

< o osin 20 = 2 sin 0 cos 0 )
cos 0

and fan 0 =

., O
= cos o + 2szn27
=cos o+ 1—cosa
=1
. o
—sin o + cos o - tan7
sin—
.o o 2
= — 2sin— cos— + coso - o
2 2 cos—
2
o, cos
.o — M LU0 A
= sin—= |~2cos ST
2 cos
sin>
2 2o
= o [—2cos 7+cosa]
cos~

o 20 2o
= tan— [—2cos —+2cos *—1]
2 2 2
o
= tan2
. _ o
oS 0. —Sin o 1 tan—
Sino.  cos o

L (1I-A) = -(2)

_—

ol
tan—~ 1

From equation (1) and (2),

I-‘rA:(IfA) C(')S(X —Sin o
Sino cos o
-4 -1 s
13 13 13
_ -11 —4 3
Al=17v 5 &
5030
13 13 13
= (SR 55 2 )
131169 7169/ 13 \169 169/ 13 \ 169 169
_ —14(—13>+11 (i)ﬁ(—ﬁ)
13 V169 ) 13 \169) 13 \ 169
_ 14 22 -5
169 169 169

—13

169
= 1—31 =0
(A is exists.
1
L e
(A7) AT adj (A™)
-2 -t
13 13 13
2 3 -1 .
=-13|13 13 13| (- from equation (2))
it el S
B3 13 13
I -21
AH!t =1[-2 3 1
1 gl 5
AHT =A
24,
sin’ t
L x=

V. cos2t

Now, take differentiation by ¢ both sides,

d .3, . .3.d
e Vcos2t g (sin”t) — (sin” 1) di y cos2t

dt (Y cos2t) 2

1
Jcos2t - 3sin’t - cost — sin’t - = 2sinlt

B 24/ cos2t ( )

a cos2t
dx _ cos2t- 3sin’t - cost + sin’t - sin2t
= = (D)
dt 3

(cos2t)2

cos t

Now, y = ——
4 v cos2t

Differentiate by ¢ both sides,
dy v cos2t % (cost) - cos’t % y cos2t
dt (Vcos2t )2

Lke

1

_ Vcos2t -3c0szt~(—sin t)—cosst- Teosdt (= Rsin2t)
cos2t
dy  —cost- 3cos’t - sint + cos’ t - sin2t )
o 3 .. (2)
(cos2t)2
dy
& _ i
dx  dr
dt
—3cos’t - sint - cos 2t + cos’ t - sint
3
dx (cos2t)2
dt 3sin’t - cost - cos 2t + sin>t - sin2t

3
(cos2t)2

—3cos’t - sint - cos2t + cos° t - sin2t

3s5in’t - cost - cos2t + sin’t - sin2t



25.

P

cos’t [~ 3sint - cos2t + cost - sin2f]

sin’t [3cost - cos2t + sint - sin2f]

cos’t [— 3sint (ZCos2 t— 1)+ cost - sin2t]

sin’t [Bcost (1 — 2 sin’ f) + sint - sin2f]

cos’t [— 6sint - cos*t+3sint+ cost - sin2t]

sin’t [3cost —6cost sin’t + sint - sin2t]

cos’t [ 6sint - cos™ t+ 3sint + cost - 2sin t - cost]

sin’t [3cost — 6cost sin’t + sint - 2sint - cost]

cos’t - sint [- 6cos’t+3 +2cos” 7]

sin’t cost [3— 6sin*t + 2sin2t]
2
cost[3—4cos"t]  3cost—4cos’t

sint [3 — 4sin® 7] 3sint — 4sin’t

—cos3t
sin3t

dy
P —cot3t

<—a—> 0nP(a, b)

%
1 )
B M C
AC is hypotenuse of right angle triangle AABC.

Point P(a, b) lies on the hypotenuse
Here, PM L BC and PN L AB
Suppose, ZAPN = ZPCM = 0

AABC is right angle triangle 6 € (0 E)

> 2
—> In AAPN,
cos 0 = PR
AP AP
AP = 006;6
AP = a sec 0
— In APMC,
sin 0 = PM _ b
PC PC
b
pC = sin ©

o PC = b cosec 6

Now, AC = AP + PC
AC = a sec O + b cosec 0
f(0) = a sec © + b cosec 0

f(0)=a sec
/)
tan 0)

f0)

AN C))

0 - tan © — b cosec 6 - cot O

=a(sec O - sec? 0 + tan 0 - sec 0 -

— b(cosec 0 (—cosec*0)
+ cot O(—cosec O cot 0))
= a(sec® O + sec O - tan® 0)

+ b(cosec® © + cosec O cot* )

>0 ('.'0<6<%)

— For minimum length of hypotenuse,

f1®=0

a sec O tan © — b cosec O cot 6 =0

a sec O tan 0

= b cosec O cot O

a sin © _ b cos0
cos© cos0 sin0 sin0d
a o )
cos”0 sin*@
sin’ 0 _b
cos> @ Z
pE 0
tan’d = a
b 1
tan 6 = (*)3
a
2 b;
2 P a3 + 3
1 ~ .= sec© =
-3 3453 1
b 3 a b a§
[\
1 % 2
as cosec O = d 1+b3
b3
Put this value in equation (1),
S 1
2 2\2 b 2 2\2
ANg3 + b3 a3 + b3
. AC = i ;
a3 b3

2

3
SO AC = (CI? + b%)z

3

Minimum length of hypotenuse (a% + b%)z .

26.

y = §in mx

3
: X
U




- -1<x<0 =sinmx<0,x<0
= xsinmx >0
= |x sin nx| = x sin mx
- 0<x<1 =sinmx>0,x>0
= x sin x>0
= |x sin nx| = x sin mx
- 1 <x< 5 =sinmx<0,x>0
= xsin x <0

= |x sin nx| = —x sin nx

xsintx, —1<x=<1

Here, f (x) = |x sin (mx)| = {

. 3
“—xsinmx, 1<x<7

_'\‘
0| v

So, |x sin (nx)| dx
3
1 2
= /xsinnxdx+ /(—xsin dx) dx
-1 1
3
1 2
= _/‘xsinnxdxf /(xsin mx) dx
-1 1
—xcosmx  sinmx| -XcosmXx  sinmx|?2
- + - +
s 2 T 2
s -1 T 1
(- ¥atzp: Mktf=Lk)
2 |1 _1
= =- 2w
3 1
- =4 =
s TE2
27.
Cy Method 1 :

The given differential equation can be written as :
o ( 2V 2 cos (2
[xy sin (;) X" cos < 3 )] dy
Y 2 . ()
= Z )+ Z
[xycos(x) y sm(x)] dx

Q Xy cos(%)er2 sin(%)

dx

Xy sin(%) -x? cos(%)
Dividing numerator and denominator on RHS by x2,

we get,
o e (2)an)

dv %sin(y)—c0s<y) -

x x

=

Clearly, equation (1) is a homogeneous differential

d
equation of the form 2 g < 4 )

dx x
— To solve it, we make the substitution
y = .. (2)
@ =y +x ﬂ
dx dx
dv v cos v +v° sinv
v+tx - = .
dx Vv Sinv —cos v
(using (1) and (2))
av 2v cos v
X— = —0
dx v sinv—cosv

(vsinv—cosv)d _ 2dx
B
Vv cos v

X
f(vsinv—cosv)dv =2/1—dx
Vv cos v x

ftanvdv—/lvdv ZZf%dx

log |sec v| — log |v| =2 log |x| + log |c|]

) ‘secv ogle.|
og 2| = log|c
VX 1
sec v
VX

— Replacing v by % in equation (3), we get,

SeC(%)

N c

(2)62)

: Y-
.sec<x> cxy

which is the general solution of the given differential

where, ¢ = + ¢,

equation.

Method 2 :
xdy—ydx Y _(ydi+xdy y
7)3 ysin 5= \s————) cos

vy oy dwy) v
. d(—) sin - = Xy cos

Coyy, oy d)
.d(;)tanx— Xy

. log

Y-
sec;‘ log|exy|

: Yy _
. sec = =cxy



