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50. (O)
. J
PART B
SECTION A L cos <4 < cos 20 < cos 0
.'05295% w cos 0 1s
decreasing
3n
LHS = VIitx—yl-x 0=0= %" function in 1%
JI+x+4/1-x " tan © >0 in 2" quadrant.
Suppose, Take x = cos 20
" |tan O = tan 6)
L 20=cos'x, 20 € [0, n]
T
0= g cosx, 0o S
) 1+ tan- - tan®
. V1 +c0s20 —+/1 —cos20
= tan~ — tan! (tanl = -0
| V1+c0s26 ++/1—cos28 tan an\
/1—cos26 3n
N I 1+ cos26 Here, 06 < 8
= fan 1 —cos20 3
/1~ cosc9 == <_p<
I+ 1+ cos26 -8 = 80
- T g
. —1—\/tan26 8 — 4 -4
=tan | F/——
i - (3-0)e[ 3353
(1 _ _ T
— 1—|tan® | =2 0
1+|tan 9|
] _x_1 cos \x
- ! [1—-tan 6 4 2
|1+ tan© = R.H.S.
( S 2
«/E .
. s
. —cos 4 < cos 20 < cos 0 e LHS. =2 Sin’l% X 5
. cos <n—%>§cos29§cos0 11:9 0 y N

sin~
5




o

sin 0 = %
_4 _3
Here, cos 6 = 5,tane— 4
Now, 2 sin % =20
tan 20 = 2tan26
1—tan“0
3
_ 2(3)
9
=1
3
tan 20 = %
16
tan 20 = %
20 = tan! 274)
3 24
P U (.
2 sin 3 tan 7

Take long of both the sides,

y = (sinx — cosx)lim = cosx)

- logy = (sinx — cosx) log(sinx — cosx)
Now, take differentiation by x both the sides,

d
1—y=(sinx—cosx)' 1

YV dx sin x — cos x
- (cos x + sin x) + log(sin x = cos x)
(cos x + sin x)
= (cosx + sinx) + log(sinx — cosx
. I i
- (cosx + sinx)
dy
Y [1 + log(sinx — cosx)] (cosx + sinx)
dy ,
o (sinx — cosx)™=€os9) (1 + Jog(sinx — cosx))
(cos x + sin x)
Method 1 :

[ = f cos 2x i

(cos x + sin x)2

cos 2x
Z/ 2 2 . dx
cos“x +sin“x +2 sin x cos x

_ f cos 2x d
1+sin2x &
Here, 1 + sin 2x =t

co 2 cos 2x dx = dt

. cos2x'dx:%
. _ (Ll dt
A )

v

_ L[
-y
=Llo [t] + ¢
5 08
1 .
1= 5 log |1 + sin 2x| + ¢
1= % log |cos®x + sin*x + 2 sin x cos x| + ¢
. _ | Y2
1= 5 log |(cosx + sinx)*| + ¢
~ 1 =log |sinx + cosx| + ¢
Method 2 :
cos 2x

dx
(cos x + sin x)

2 & 2
cos"x — sin”x
= — dx

(cos x + sin x)

[ (cos x — sin x)(cos x + sin x)
- 2
(cos x + sin x)

E f COS X — Sin x

cos x tsin x
Here, cos x + sin x = t ykEup +uikkt,

(=sin x + cos x) dx = dt
S (cos x — sin x) dx = dt
_ f dt
t

= log |cos x + sin x| + ¢

Method 1 :
Y
B/ (0, a)
Yy
Aa 0O
X'< (a l
o dx
Yl

From fig. the whole area enclosed by the given circle
= 4 x (area of region AOBA bounded by the curve
x-axis and ordinates x = 0 and x = a). (as the circle is
symmetrical about both X-axis and Y-axis)

a
Required Area = 4 / y dx (taking vertical strips)
0

= 4/\/a2—x2 dx
0



Now, x2 + 2 = @ from y=+ya*—x dx well get.

As the region AOBA lies in the first quadrant,

y= a*—x* is taken as positive. Integrating we get

the whole area exclosed by the given circle.

2
Required Area = 4[%./ a—xt+ %Sin_l z

4

2
<3X0+%sinll>—0]

-5 )

na® sq. units.

Method 2 :
Considering horizontal strips as shown in

whole area of the region enclosed by circle.

Y
B4 (0, @)
X
dy
A(a 0O
X'< (@ ix
(0]
Y
Y‘
a
= 4fxdy
0

= 4/\/az—y2 dy
0

2

) w2 W .
4[2\/a v Hsine g |

5
< ><O+a7sin_ll>—0]

-4

(YN

2
a
2

= ma? sq. units.

[
N
(S

2
i
a?=4a=2
=9 b=3
b>a

ao

a

fig., the

X' :
(-2,0) |
Required Area : 2
nou, —,~+-5 =
A =4 x Area bounded 4 9
in the first quadrant. .2 =9|1- xTz
SoA =4 9
= 2 42
7 @)
2
3
I £ fy dx y o=y v4-x

X2 4 o afx)\f
24x+2sm<>]

_3 ., =
=527
_ 3n
=5
Now, A = 4|1
_ 43T
*4‘2‘

A = 67 sq. units.

dy _ l-cosx
dx 1+ cos x
B 1—cosx>
b <1+cosx
tan? X dx

=
I
[\




— Integrate both sides,

" /dy =/tan2% dx
" /dy /(secz%—l> dx

v

X
tan
y = 1 -xtc
2
y =2tan % -x+tc
Which is required general solution of given differential
equation.
8.
4 =30 +2] +2k
D o=i+2j -2k
Now, Take X =4+ D
X =47 +4] +0k
Y =da -b
Y =20 +0] +4k
Unit vector perpendicular to each of the vector
— . x X
x and y = y
N
ijk
Now, X x 7 =14 40
204
X xy  =16i —-16] - 8k
X x y | = 256+256+64
= /576
=24
Unit vector perpendicular to each the vector X and
4 (16 —16] — 8k)
1 24
2 » 2 5 1 -
=4+ =] F = F -
TN
9.
[y Here,l?szjfZIE;

b, =3i -5 -4k

Suppose, Angle between two line is o then,

55|

we
b, b, =(i — j —2k) - 3i —5] —4k)
=3+5+8
=16
b, | = 1+1+4
- 6

cos o =

b, | = v/9+25+16
= /50
16l
/50 /6
116
5/24/6
16

Cs5/12
_ (L)
ol CoS 5\/5

N

8
Therefore, the angle between two line is cos! (5‘/3)

cos o =

a =2i —"j+ak
Direction of line b = i + 2% k
Vector equation of line,

r =d +Ab

P
F=@i-jrak)yrai 2] - k)ner

- +1 -

Cartesian equation : xl z_ y2 = x_14

We know that the sample space is,
S=1{1,23,4,5, 6}
Now E = {3, 6}, F={2,4, 6} and E n F = {6}.

_2_1
Then P(E) = 6 3°
_3_1
P(F) = 6 2 and
1
P(E N F) = 3

Clearly P(E N F) = P(E) - P(F)
Hence E and F are independent events.

Method 1 :

We have, P(at least one of A and B)
= P(A U B)
=P(A) + P(B) - P(A n B)
= P(A) + P(B) — P(A) P(B)
=P(A) + P(B) (1 — P(A))
= P(A) + P(B) P(A")

1 — P(A”) + P(B) P(A)

1 —P(A%) [1 - P(B)]

1 — P(A’) P(B)



{3 Method 2 :
P(AUB) =1-P((AuUB))
=1-P(A’nB)
=1-P(A’) P(B’)
(Because A’, B’ is independent)

SECTION B

> Vx,x,e R(Domain) =  f(x) = f(x,)
= 3-4x, =3 - 4x,
= —4x, = - 4x,
= X, =X,

.. fis one-one function.

Suppose, y € R (co-domain) y = f (x)
y=3—-4x
4x=3 -y

37y

T

Now £ 9=/ (237

_3_4<3;y>
=3-3+y

=y

e R

3-y
4

Thus for every y € R (co-domain) x = e R

such that f'(x) = y.
.. f1is onto function.

14.

0 a b
>  Here, A=|—a 0 ¢

-b —c 0
[ 0 —a —b
Now,A+AT =|-a 0 c|+|la 0 —-c
-5 —c 0] |b ¢ O

(000

=000

000
000 000
.‘.%(AJrAT) :%000—000
000 000
0 a bl |0 —a —-b
Now, A—AT =1|-a 0 c|-|la 0 —c
b —c 0| |[b ¢ O

0 2a 2b
=|=2a 0 2c
—2b =2¢ 0

0 2a 2b
—2a 0 2¢
—2b —2¢ 0

0 a b
=|-a 0 c
-b —c 0

o=

%(A — AT

o |-6-3
“dJA_[4 2]
_ 4 TIEIEE
et L —6] [4 2]
_[-12+12 —6+6
24-24 12-12
00
= 00] (1
; _|-6 -3][2 3
(@i M)A =1, 2”—4 —6]
_[F12+12 —18+18
8§-8 12-12
00
= 00] - Q)
Al - [2 3
A= -4 -6
=12+ 12
=0
10
|A|12—o[0 1}
00
—[0 o] e (3)

From equation (1), (2) and (3),
A(adj A) = (adj A) A= |A] ]

e (x +1)=1 Lkwt

Differentiate w.r.t. x,

Y yﬂ—
dH+x+1)e dx =0

dh
Lx+De d_ic} = -



dy -1

dr  (x+1)

Differentiate with respect to x,

a -
ok e
d’y 1
A (1+x)
2
But, (%) = (x+11)2
.. From equation (2) and (3),
dy

_ (dyf
i dx

f(x) =cos x + sin x

1 (x) = —=sin x + cos x

For finding maxima and minimum of f(x).

Six) =0
cos x +sinx =0
cos X = —Sin x
tan x = -1
LI I
X 4 4 :
%Forx:%Tn,
f"(%TTE):fsm 2 +COS%TTC
et et
V2 Y2
:,\/5 <0
. fhas local maximum value at x =
: <3_ﬂ> _ oy OT 3n
- f 4 sin —~ = cos
37‘c> 1 1
- = — SO -
%) - i
-2

.. Local maximum value = \/5

— Forx = Tm

4 b
f"<%>=fsin%t JrcoszTTE
_ 1
20
= ﬁ >()

.. f has local minimum value at x =

........... (1)
........... 2)
........... 3)
-0 <x<2m)
Sin?)fn=L
47
cos3—n=i
y 7
4
ginIm L
42
s IE L
42

[7_7:] _ o In In
f 4 sin. 4 cos
-1 1
2
=—-42
.. Local minimum value = — ﬁ

Let FI =)\a A\is a scalar,

ie, B =3Li-A)

Now, [?2 = ﬁ— BT

(2-30)i +(1+A)] -3k

Now, since F; is to be perpendicular to o,
we should have o - [3—;= 0 ie.,
32 -30) - (1+A) =0

or, A= L.

2
32 14

o g 1+ 3~ »
Therefore, B, =315 and B, =51 +57 -3k

27

L: 7 =(@6i +2] +2k)+Mi -2] +2k)
M: (r =-4i — k) +p@i 2] -2k)

a_1>=61¢+2j'+2]€;and
b =i -2j +2k
and a. =—4f—l€;and

b, =3i -2j -2k

i J ok
Now,lfxlz =1 -2 2
3 -2 -2

=87 +8) +4k

—

-—> —_—
b, xb, # 0
1 2
. Lines are intersecting or skew lines.

b, x b, | = /64+64+16

- iz
=12

a, - a, =40 - k)- (61 +2j +2k)
=-10/ —2j -3k

= (107 —2j —3k)- (87 +8) +4k)
=80 — 16 — 12

=108

#0

.. Lines are skew lines



Shortest distance between skew lines,

(4 —a) (578

|b 1 Xb, ‘
_|-108]
12
_ 108
12
=9 unit
20.
x>0,y>0
objective function Z = 3x + 4y
x+ty=4
0 | 4 0,4 x>0,y>0
(0,4)
PN
mE N
a8
|
~(4:10) |
T X
s} 4 ~ ¢
AResEua
R [ [ [[]
The shaded region in fig. s feasible region determined
by the system of constraints which is bounded. The co-
ordinates of corner points are (0, 0), (4, 0) and (0, 4).
Corner Point Corresponding value of
Z=3x+4y
(4’ 0) Z =12
0, 4) Z = 16 < Maximum
(0, 0) Z=0
Thus, Maximum value of Z is 10 at point (0, 4).
21.

Cy Event E, : Student knows the answer

Event E, : Student guesses the answer

3

P(El) = "y

1

P(E,) = y
Event A : Student gives answer correctly

Probability that the student knows the answer given

that he answered it correctly

22,

P(El) ’ P(A|E1)
P(A)
P(A) = P(E,) - P(A| E,)) + P(E,) - P(A| E,)

PE, [A) =

L P(E|A) = 13

18

12
13

SECTION C

2 -1 1
Here, B’= (-2 3 -2
-4 4 -3

(B+B)

IFct, BF = 15

2

1 -3
5—362=7
=3

2

-3 2 -6

2 5 7
Now, P =[2>3 1|=P

-3

-1

Thus, P = 15 (B+B') is Symmetric matrix.
Also, Let

-1 =5
| lo-1-s 0 5 &
N R & _ |
Q=5 B-B)=5[1 0 6 >0 3
5-6 0 5 39
2
s
2 2
Then, Q* = %1 0 -3|=-0Q
=30

Thus, Q = L B —B') is Skew Symmetric matrix
7 Y

-3 3 -1 =5
2 2| |07 2
Now,P+Q=|5 3 1|+|3 0 3
-3 5
-1 =3 |53 0
2 -2 -4
=|-1 3 4|-B
1 -2 -3




23.

The equation can be represented as matrix form,

21 1]][x 1
1 -2 —1 |y = |&

2
0 3 -5 z 9
~ AX =B
2 1 1 x !
Where, A= |1 -2 —-1|,X=|y|,B= %
0 3 -5 z 9
AX =B
L X=A"B
For finding A™!,
21 1
Al = |1 -2 -1
0 3 -5
210 +3)— 1(— 5+ 0) + 1(3 - 0)
—2(13) +5+3
=26+5+3
=34%0

We get Unique solution.

For finding adj A,

Co-factorofelement2 A, =(-1) _32 :;‘
~1(10+3)
=13

Co-factor ofelement 1 A, =(-1) (1) :;
— (“1)(5+0)
-5

Co-factor of element 1 = A ; =(-1)* (1) _32
~13-0)
=3

Co-factorofelement I~ A, =(-1)} | !

3 -5
=(-D(E5-3)
=8

Co-factor of element 2 A,, =(-1)* 3 _15‘
~1(-10+0)
=-10

21

Co-factor of element—1 A, =(-1)° 0 3‘
=(=1)(6-0)
-6

Co-factorofelement0 A, =(-1)* ! ‘

-2 -1

=1(-1+2)
=1

24.

2 1
Co-factorofelement3  A,, =(-1)’ ) _1‘
=(D(2-1)
=3
2 1
Co-factor of element -5 A, =(-1)° | -2
—1(-4-1)
13 8 1
adiA=|5 10 3
3 -6 -5
Al = agiA
|A|
| 13 8 1
i 5 —-10 3
3 -6 =5
X = AB
G 13 8 1 1
= Lls -0 3|2
34 2
z 3 -6 —5[19
1 13+12+9
= 31 5-15+27
3-9-45
1 34
- 35|
-51
¥ 1
L
Yy =12
_3
ol 2
on s xr—1 ve L - 23
Solution : x =1, y = )

— (LY )
Suppose, u = X+ and v = x\' «x
SLy=utvy
Now, differentiate w.r.t. x,

v du | dv
P dx+dx ......... €))

1 X
Here, u = <x+?>
Take log both the sides,

log u = x log<x+%>

Now, differentiate w.r.t. x,

e sl ) le)

=



1 du X i( +L> ny ( +L> Now, Area of base A; = Lenght x Breadth
¢ e T (L) ae ) Tl ~n
X A, =4 (meter)” or sq. meter
X ( 1 ) 1
= =) + 1o < +—> 1 sq. meter =% 70
) 2 E\X T q 70 X 4
X+l x 4 sq. meter = (?) B 1 =3280
_ x? <x2 -1 ) o <x+L> Area of four sides,
A1\ X SV A, =4y + 4x
2 A, = 4(x + y) sq. meter
1l du  x—1 1 .
L = +log|x+— Cost of four sides = 45 x 4(x + y)
U dx x2+1 X
; — 180 (x + y)
du  _ <x2—1 + log <x+L>> -, Total cost = 280 + 180 (x + ¥) wecvevee.... 2)
dx X +1 x f(x) =280 + 180(x + y)
du 1 -1 1 4
o =(x ;) o +log(x+;) o) S fx) =280+ 180(x+;>
L 4
Now, v = x(HX) f(x) = 180 (1 _—2>
Take log both the sides, .
8
log v = <1 +%> log x SO = 180<x3> >0
Now, differentiate w.r.t. x, — For minimum cost,
Lodv_ <1+L>i logx + logx i<1+1—) 70
v ¥/ dx e X 180(1_%) =0
Sl (1)L o-L
Y e 1+x X +logx< 2 17%:0
x+1 logx X
- 2 2 . 4
b X o 1=
X
b (e | o
—_— = y|\——— .o -
2
de X - x =2 (x> 0)
+ — =
v (i) (—x ! 2l°gx) ...... 3) > Hx =2 then,
dx X 4
Put, the value of equation (2) and (3) in equation (1), YT x
4
dy ( 1)x -1 1|, )] X1~ logx )
— =yt +1o ( +—)+ N
de \FTx) | @y RV TR X Ly =2
— From equation (2),
25. - Total cost = 280 + 180(2 + 2)
Open Tank = 280 + 720
Total cost =% 1,000
o v
26.
2 2 7
2 > Letl= f log (sin x) dx e (D)
X 2 0
By property (6),
7 5 yp pn y (6)
X ; n
2> Suppose, length of base with rectangular is x meter, I = / log sin (3_)6) dx
breadth is y meter and height is 2 meter 0
. Volume of tank = 8 (meter)’ >
LXxxyx2=8 = flog(cosx) dx e (2)
xy =4 L ) 0



27.

o

— Adding (1) and (2), we get

T

21

2
/ (log sin x + log cos x) dx
0

4

2

/ (log sin x - cos x) dx
0

TC

2
/ (log (sin x - cos x) + log 2 — log 2) dx
0 (by adding and subtracting log 2)

T g

2

2
f (log (sin 2x) dx — / log 2 dx
0 0
Put 2x = ¢ in the first integral. Then 2dx = dt,

when, x = 0 = ¢t = 0 and

x=£:>t=n
7 .

o )
w21 = D) flog(sin 7) dt—long 1 dx
0 0
2%
- ; _ I
=5 Oflog (sin t) dt 2 log 2
(By property (7), sin(n — t) = sin t)

T
2
. T
= /log (sin x) dx — 5 log 2

0 (by changing variable 7 to x)

E
2
T

I =7 log 2

21 =1- log 2

s

2
Hence, f log sin x dx = — % log 2
0

dy
(x+1) - =2e7 1

2¢7V -1 x+1

e’ dy dx

2-¢"  x+l1

— Integrate both the sides,

/eydy _ dx

(2-¢") ) x+1

_/'_ e’ dy _ dx
(2_eJ/) x+1

—log |2 — &' = log|x + 1| + log|c|

1
log ‘72_6), =log|lc(x + 1)|

1
2 —

o =c(x+1) e (D

— y =0 when x =0

o —c0+1)

c=1

—> Put the value of ¢ in equation (1),
1

2-¢ x+ D

Q-eNEx+1)=1

1
x+1

2 - =

1
x+1

2 - =e
2x+2-1

x+1

2x +1
x+1

:ey

2x +1 ‘

x+1 -1,

Sy =log
which is required particular solution of given differential

equation.



