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SECTION A

L.H.S. = sin’! 8 + sin! 3
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Sotan o= 15 tan B =

Here, o + p = ?
tan o+ tan 3
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Suppose, x = a sin 0

c.osinf =

asin®

= tan”!
4 ( a*—a’sin’0

4 sin®

=tan' |—F————
(d\/l —s5in’0

- ( sin 0 )

an cos 9
= tan™' (tan 0)
=0

— sin‘l X
a

w

Differentiate w.r.t. x,

sin x + sin y = tan xy

|
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C.osin <—%> <sin0<sin %
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d . . _d
g (sin x + sin y) = g (tan xy)

d

Vo o2
cosx+cosya = sec” xy

dy

cos x + cos y e = x sec? xy

dy
(x . + y(1 ))
dy

+ 2
ae Y sectxy




dy 5 dy B 5
€osy o =X SectXy o =y sect xy - cos x

I (cos y — x sec® xy) =y sec* xy — cos x

dy y sec’ Xy — cos x
dix cosy—x sec’ Xy
Take, tan % =t
sec? > - L dx = dt
2 2
dy = 2 aft2
1+¢

2dt
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I = %—Kg%0)+8sm‘(1»—(o+sm”(oﬁ]
P
_3(g. &
L=y (8 2)
I =3n
Now, A = 4|I|
= 4|3n]
A = 127 sq. unit
dy ,
o Ty e - (D 10.
. .y B 0
Compare given equation with I + P(x) y = Q(x)
P(x)=3
Q) = e
Integrating factor L.F. = e/ Ple) dx
_ ef3 dx
— e3x
Multiply equation (1) by &,
dy
. 3x 2 3x — ,3x ,2x
St +3ye e’e
dy
. 3x 2 3x —
S +3ye e*
% (v e¥) =e 11.
P

Ly er= f e dx

L yeX=e+tc

Ly = e 4 ce

Which is required general solution.

The angle 6 between two vectors @ and b is

given by,
cos O = %
l'a 5|
Now, a - b = (i+j-k)(i-j+k)
=1-1-1

=-Lld =P =43
-1

0=
cos NEE
1

Therefore, we have cos© = — 3

Hence, the required angle is 0 = cos”' <—;—>

OR 0 =1 — cos™! (%)

a =i+ 2}' +3Fk is parallel to line

A line is parallel to vector 37 + 2}' —2k

.. Vector equation of line

b =3i +2j -2k

¥ =a +Ab, LeR
=(i+2]+3k)+1(Bi +2] -2k),LeR

x—1 y—2 z—3

Cartesian equation : 3 -5 T

r
r

Suppose, the makes an angle o,  and y with X-axis,
Y-axis and Z-axis.
a=p=y
Direction cosine of line are,
cos a, cos B, cos y Au.
. cos> o+ cos® B+ cos’y =1
" 3cos’a=1
. ocos o=+ L
/3 1
. cos o =cos B=cosy== /3

rFo. . . 1 1 1
. Direction cosine of line = +——, +——, + ——
37 V373

Let K denote the event that the card drawn is king and
A be the event that the card drawn is an ace. Clearly,
we have to find P(KKA)

Now, P(K) = %

Also, P(K | K) is the probability of second king with
the condition that one king has already been drawn.

Now there are three kings in (52 — 1) = 51 cards.

Therefore, P(K | K) = 53*1

Lastly, P(A|KK) is the probability of third drawn card
to be an ace, with the condition that two kings have
already been drawn. Now there are four aces in left

50 cards.

Therefore, P(A | KK) = %

By multiplication law of probability, we have,

P(KKA) = P(K) - P(KIK) - P(A | KK)

_ 4 .3 4
=52 % 51 50
__2
5525



12. (a) The trust fund must obtain an annual total

5 interest T 1,800 5
> Here, 2P(A) = P(B) = —5; ’ oY = >
(A) ! (B) = 13 . 5% = 125
2P(A) = T3 = [x 30000 — x]| '3 | = [1800] .7
5 100 7% = 100
P(B) = 5
B) =13 [%x-ﬁ-%GOOOO —x)] ~ [1800]
5
P(A) = 5¢ 5x+210000 — 7x
26 100 ] = [1800]
P(ANB)
PATIB) = 5@y — 2x + 210000 = 180000
- 2x = 30000
P(AnB) =P(A|B) xPB
(ANB) =PA[B)xPB) . x =% 15000
= % x S Thus, to get annual interest I 1,800,
5 13 first bond invests ¥ 15,000 and
=13 Second bond invests (30000 — 15000) = I 15,000
P(AUB) = P(A) + P(B) — P(A M B) (b)  The trust fund must obtain an annual total interest
< 2,000.
5,5 2
26 13 13 e
5 3 ~ [¥30000 — x]{ "5 | = [2000]
=% 0 100
11 . [5x 7(30000 —x) | _ 2000
=% “ 100 T 100 [2000]
5x+210000 — 7x
SECTION B 100 - 2000
S —2x + 210000 = 200000
13. s —2x = -10000
> [x] is greatest integer less than or equal to x. - x =7 5,000.
Take x; = 3.7 and x, = 3.2 Thus, to get annual interest ¥ 2,000,
f&x) =137 fxy) =fB2) first bond invests I 5,000 and
= [3.7] = [3.2] Second bond invests (30000 — 5000) = ¥ 25,000
=3 =3
Here, x, # x, but £ (x,) = f (x,) 15.
.. Function f'is not one-one function. AT AL A= [3 1”3 1]219—1 3+2
Here f: R — R, Range of /' (x) = [x] is Z. —L2]=1 2] [-3-2 —1+4
Rf: Z # co-domain A2 = [ 8 5]
. f'is not onto function. =53
R LHS. =A?2-5A+ 71
Calculation : <—+—+—+—+—+—+——> (g s 31 10
................... 1 2 - -5 +7
=5 3 -1 2 01

2<x<-1=[x]=-=2 .

-1<x<0=[x]=-1 _ 8 5+—15 —5+70
-5 3 5 —-10] [0 7

0<x<1=1[x]=0 .

l1<x<2=[x]=1 _ |8 1547 5-5+40
-5+5+0 3—-10+7

2<x<3=>[x]=2 ... |

LRo= {2, - ) = 00
= 2,-1,0,1,2, . =27 :-0020
14. = R.H.S.
> Trust invest total is ¥ 30,000. A2-5A+71=0
Let a trust invests ¥ x in 5% interest per year and Multiplying both sides by A,

remaining fund ¥ (30000 — x) in 7% interest per year. (AA)A™ — 5AAT + TIA™! = OA™!



L A-SI+7A'=0

L 7JATT =51 - A
10] [3 1
_5[0 1}_[—1 2]
[50] 31
1o 5| |-12
50 [-3 -1
= +
05 | —2]
2 -1
TIAl =
13
(2 1
At =] 37]
17 7

16.

> Suppose, x = sin 0

0=sinlx,0 €

oy =sin (25in0y/1 - sin*0)

= sin! (25in0 - cos0)

3
eI

ooy = sin! (sin20)

—  Here, -1 <x< L

2T

sin (%) < sin < sin%

T
<P < 4

T
<2e<2
52k

2"

y = sin! (sin20)

4
T
2
20 e

SYE]

- (1)

=20 (. From equation (1))
- y=2sinx
Differentiating w.r.t. x,

@ d

g e Sinox
.Y 2
Codx

17.
[y :log(l+x)—2—xx>—l
y 2+x7

&1 (2+x)(2) — (2x)
e 1+x (2+ x)
1 4+2x—2x
T o1+ x (2+x)2

1 B 4
1+x (2+x)2

_ (@+xP-4(+x)
(1+x)(2+x)

4+4x+x>—4—4x
(1+x)(2+x)

dy _ x°
(1402t
Now, x > 1= x>0
= (1+x)>0
= 2+x2%0

dy
. -
2x
Therefore, y = log (1 + x) — 2D

.. x> -1 is an increasing function throughout its domain.

A(l, -2, -8), B(5, 0, -2) and C(11, 3, 7)

Position vector of A = A(?) =i - 2}' —- 8k

Position vector of B = B(?) =5i + 0}' —2k

Position vector of C = C(?) =117 + 3}' +7k

AB = Position vector of B — Position vector of A
=4i +2] +6k

and

AC = Position vector of C — Position vector of A
=107 +5] + 15k

4 _ 2 _ 6
Here,ﬁ—s—15

. AB and AC are collinear
.. A, B and C are collinear.
Suppose, B divides AC from point A with the ratio of
A.
Position vector of B
M(Position vector of C) + (Position vector of A)

A+l

i _0f k(11f+3}+;§)1+i—2j—812

;9o (11}?:11)2 N (3}%;12)}'
NS

3%4:12 -0

Point B divides AC with the ratio of 2 : 3



S ) )
“L:7F =( +2] +3k)
+M=37 +2kj +2k), LeR
b, =-31 +12kj +2k
x—-1 _y= 1 z-6
But, 3 =1 T s
SMiF =(i + ] +6k)
+u@ki + ] —5k), peR
b, =3ki + j -5k
Both lines are perpendicular,

R =0
(31 +2kj +2k)Gki + ] -5k)=0
" 9k +2k—10=0
Tk =10
-10

7

k=

20.
£ x+2y<120

x+y>60

x—-2y>0

x>0

y=0

Objective function Z = 5x + 10y
x+ 2y =120 ... (i)
0 120 (0,60) x 0o 60 (0, 60) x
60| 0 |(120,0) v |y 60| 0 |(60,0) v

x+y =60 .. (i)

x — 2y =0 ... (iii)
<ol 2 100 x
ylo| o D

Solving equation (i) and (i1),

x+ 2y =120
x+ y =60 (0,60) x
y =060
~x=0
Solving equation (ii) and (iii),
x+y =060
_ 5220 40,20 v
3y =60
Ly =20
Put y = 20 in eq" (iii)
x—-220)=0

x =140

Solving equation (i) and (iii),

54y =120
Sy =130 Sox =60
(60, 30) v (0, 0) x
T
40
120
1
(RNEETA!
SRa s 9
6052-(0,:60) A B
H NECES, . %
111 7]
40 i
zhi
N 1]
(40,200, 200 ==
1] S TEEN I 1 I T I PAY
207 40 6080100 120140
i (600) e
o NSRS ‘
A PV EPe R 2)120]

The shaded region in fig. is feasible region determined
by the system of constrints which is bounded. The co-
ordinates of corner points are (40, 20), (60, 30), (60, 0)
and (120, 0).

Corner Point Corresponding value of
Z =5x + 10y
(60, 30) 600 <« Maximum
(40, 20) 400
(60, 0) 300 < Minimum
(120, 0) 600 <« Maximum

Thus, The maximum value of Z is 600 and Minimum
value of Z is 300.

21.
)3 60% students reside in a hostel
Event A : A student is hostelier

_ 60
PAY = 700
40% are day scholars.
Event B : Student is not living in hostel.

40
100

Event E : Student get A grade

P(B) =

P(E) =P(A) - P(E|A)+PB)- P (E]|B)

60 30 . 40 20
100 100 100 100

18 8
=100 " 100
_ 26

100



22,

23.

P(A) - P(E|A)
P(E)

60 30

100~ 100

26
100

P(A | E) =

SECTION C

Since A, B, C are all square matrices of order 2, and

CD — AB is well defined, D must be a square matrix

of order 2.
a b .
Let D = d . Then CD — AB = O gives
]2 5][a b [2 -1 52|,
"3 8]lc d| [3 4|7 4]

2a+5¢ 2b+5d|_[3 0]_[0 0
3a+8c 3b+8d| [43 22| [0 0

[2a+5c-3  2b+5d =[0 0}
3a+8c—43 3b+84-22] [0 0

By equality of matrices, we get

or

or

2a+5-3=0 ... (1)
3a+8-43=0 .. ©)
2+5d=0 . &)

and 3b+84-22=0 @)

Solving (1) and (2),
we get a =191, ¢ = 77.
Solving (3) and (4),
we get b = —110, d = 44.

Therefore D = [a 4
c d

b —-191 -110

77 44

The equation can be represented as matrix form,

1 -1 2||x 7

3 4 =51|y|=|-5
2 -1 3||z] (12
~ AX =B
I -1 2 X 7
Where, A=|3 4 -5|, X=|y|, B=|-5
2 -1 3 z 12
AX =B
L X=A"B

For finding A™,

Al

1 -1 2
=13 4 -5
2-13

1(12 = 5) + 1(9 + 10) + 2(- 3 - 8)
7+ 19 + 2(-11)

=26-22

=4 %0

.. We get unique solution.
For finding adj A

Co-factor of element 1 A, = (-1)? _41 _35‘
- 1(12 - 5)
=7

Co-factor of element -1 A, = (-1)} ; _35‘
= (19 + 10)
=-19

Co-factor of element 2 A, = (-1)* ; _41 ‘
= 1(-3 - 8)
=-11

Co-factor of element 3 A, = (1) :i ;‘
=(-DH=3+2)
=1

Co-factor of element 4 A,, = (-1)* ! 2‘

23
=13 - 4)
-1

Co-factor of element =5 A,; = (1)’ ; :i ‘
=-DE=1+2)
-1

Co-factor of element 2 A, = (-1)* _41 _25‘
= 1(5 - 8)
-_3

Co-factor of element -1 A,, = (-1) ; _25‘
=(CDE5-06)
=11

Co-factor of element 3~ A,, = (-1)° ; _41 ‘
— 14 + 3)

=7



24.

7 1 -3
adi A= |19 —1 11
-11 -1 7
1
Al = — adi A
Al Y
1’7 1 -3]
-1 — = | _
A 2|19 -1 11
-11 -1 7 |
X =A"'B
x 1'7 1 =3|[7
v =719 -1 A |=s
z 11 -1 7 |]12
| 49-5-36
= 4 |133+5+132
| —77+5+84
x| 1>8
A
| Z | |12
x| 2
yl = |1
z 3

Solution : x =2,y =1,z=3

y = Ae™ + Be™

Differentiate w.r.t. x,

dy

— =A™ . m+ Be™ - n

dx

dy* Ae™ + Be™ 1
g Mo Ae n-Be™ L )

Now, Differentiate again w.r.t. x,

dzy
F = Ae™ . m? + Be™ - n?
x
e
ar m? - Ae™ +n? . Be™ .. )
d’
a d
LHS. = —)2} — (m + n) & + mny
dx dx

[m?> Ae™ + n*> Be™]
— (m + n) (m Ae™ + n Be™)
+ mn (Ae™ + Be™)
= m? Ae™ + n? Be™ — m? Ae™ — mn Be™
— mn Ae™ — n? Be™
+ mn Ae™ + mn Be™

=0=RH.S.

25.

26.

o

=V}

Here, radius of sphere is r.
Suppose, radius and height of cone is R and #4
respectively.
MB =R
MA=h=x+r
From the fig., In AOBM, 7> = x> + R? ..... (1)
1

3 nR%h

Il

— Volume of cone (V)

- 3 @ - A+ )
(- From equation (1))

~ % M3 + 2x — xr - x)
S0 = 30+ P - xr - )
f@) = 30+ P20 - 30
£ = % (0 +0—2r— 6x)

:_?,ﬁ(r+3x)<0

— For finding maximum volume,

fx) =0
%(rz—2xr—3x2) =0
72— 2xr — 3x% =

P —3xr+xr—3x* =0
r(r—3x)+x(r—3x) =0
r—=3x)x+r) =0

T r=3x=0|x+r=0

Lor=3x r=-x
Lox= % x =—r which is not possible (*.© x > 0)
— Height of cone (h) =x +r

e L

_ 4

h =3
T .
Suppose, 1 = /%dx
1 +cos™x

0
By property (6),
F (n—x)sin(n—x)

I = 5 dx {ou.
o ltcos(n—x)




F (m—x)sin x
1+ cos’x

0
T[ .
sin x dx
0

1+cos™x

g

Sin x
T /7261)(

1+cos™x

f sin x
2

1+ cos’x

Take, cos x = ¢

So that —sin x dx = dt.

X

X

(Property (8)(1),

=0=1¢=1and

=n=1t=-1.
-1

—mo( _dt

2 1+7

1
T dt

240+

1

n/ dt
2
o L+t

T [taIf1 t]o

n[tan' 1 — tan 0]

fi-d

5 is even function)

2
-
4
27.
o b Y ry+l
dx X +x+l
dy (b +y+1)
dx X t+x+l1
dy _ dx
y t+y+l1 x +x+1

— Integrate both the sides,

/L :7/L
y2+y+1 X +x+l

/ “
V¥ Hag)p-g

INE

2 1\2
ey T el
1 (r+3) 1 X+ 3
ftan 3 ——ftan 3 +c
3 2 L
Ltan*1 1 _ tan™! 2 tl +c
/3 /3 | -y /3
tan™! 241 + tan™! 1 V3
an = an = 5 C
s oo
'<2y+1>+<2x+1>
] J3 V3 B ﬁ
% <2y+l> 21 2 €
(55
L V3 V3
(2p+1)+(2x+1) § 3
V3 3-(2p+1)(2x+1)
=
= tan TC
V3 [2x+2y+2] [
3—(4xy+2y+2x+1)

2V3 (x+y+1) . [Q]
2-2x— 2y — 4xy 2 €
2/3 (x+y+1) If]

2(1-x— V- 2xy)

(x+y+l)——tan

5]
I -x-y-2x

x+y+1H)=Al-x -y - 2xy)

Where, A = L tan [ﬁc] is arbitary const.
NEY 2



