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PART B
SECTION A sin(552)
=tan'|——F—
n—2x
1 —cos( 3 )
. [ m—2x n—2x
Method 1 : o 251”( 4 )COS< 4 )
= tan . 2( m—2x
Here, tan™! <41 COSX ) 2sin ( J )
— sinx )
2% . 2x = tan™! cot(n_2x>]
; cos” 5 —sin" 5 4
= tan 2 x .2 x .X &% -
cos” 5 tsin” 5 = 2sin7 - cosy T m—2x
= tan ' |tan| = —
] 2 4
(cos%*—sin%)(cos%—sin%) i
= tan™! 5 = tan-) (E.,.l)
x . g = tan " |tan
(cos3—sin) 42
[ X .ox 3n T
cos tsin~ -2 <x<73
= tan! % . x 3t x =w
| cos —sin I
(-~ Dividing numerator & denominator by cos %) :,% < % < %
- 3n b3 T, X T om
1+tan% T ST 3(14“5)6(*3 5) (D
= tan71 X 3i X E T X
_1 —tan~ =>-4 <2 <4 = Z+3 (= From equation (1))
- T x T
- =-2 < 4 + 2 < 2
B T X 2.
= tan™! tan<*+*)]
1 \4 2 > (e f)e (-2 T
<4 2) © ( 2 2> e LHS. = sin!2x y/1-x%)
= %+% (v From - (D) Suppose, x = cos 0
tion (1
equation (1)) 0 =coslx, 0 € [0, ]
Method 2 : = sin"'(2 cos O y/1—cos0)
T
tan-! <ﬂ) = tan! sm( 2 x) = sin '(2 cos 0 sin 0)
1 —sinx _ r_
1 cos( > X> = sin”\(sin 20)




w

(- cos 0 is decreasing function

~. sin”\(sin 20) = 20

EEY
122
=2 cos'x
= R.H.S.

y = 3cos(logx) + 4sin (logx)

Differentiate w.r.t. x,

y, = — 3sin[logx] - L + 4cos[logx] - L

X

in first quadrant)

(- From equation (1))

X

" xy, = — 3sin(logx) + 4cos(logx)

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

X -y, *y,=— 3cos(logx) - % + 4(=sin(logx)) %

X%y, + xy, = — (3cos(logx) + 4sin(logx))

. 2 —
CXY, Fxy, =

-y

. x2y2+xyl+y=0

Method 1 :

Derivative of «/} is

2

1
1

1

2/x

Thus, we use the substitution «/; =t.

So, that,

2y/x
codx =2t dt
Thus,

Jx

1

dx=dt.

4 2
/tan Jx sec ﬁdx B /2ttan4tsec2tdt

t

= 2/tan4t sec’t dt

Again, we make another substitution, ftan t = u
So, that sec?t dt = du

o 2 | tan’t sec?t dt

tan
Hence, f

=2 [ utdu
4
=2. ?+C

5

2
—tan’t + ¢ (u = tan f)

= %tan5 x+e(t=vx)

J/x

4 x/;secz «/;

dx = % tan’ x/;Jrc

v

Method 2 :

tan* x sec®y/x
/ dx
Jx

Take, tan x/; =u,

sec®/x I dx =du

2v/x
se02 «/;
Jx

2/u4du
5

2tan5\/;
— g °

dx =2 du

Required Area,
A=4|1|

I=fydx
0

ST

—
Il
o’\:w\r—i

sin x dx
7
I = [-cos x]
0
| =fcosg + cos 0
I =1
Now, A =4I|
=41

A =4 sq. units.

From Fig, the area of the region ABA’B’A bounded
by the ellipse = 4 x area of the region AOBA the first
quadrant bounded by the curve x-axis and the ordinates
x =0, x = a) (as the ellipse is symmetrical about both

x-axis and y-axis)

=4 f » (taking verticalstrips)
0

2
x Y . b
Now,?+ﬁ=1glvesy=i5 2 x?

but as the region AOBA lies in the first quadrant, y is

taken as positive. So, the required area is,



7.
P

A' (-a, 0) Y A 0)

9.
. o
_4blx a5, d g x
~ a2 a—x+2sm al
= @(gxo_{_i M *11>_(0):|
a[\2 5 sin
_4ban
a 2 2
= mab sq. unit
10.
P
sin x cos y dx + cos x sin y dy =0
. cos x sin y dy = —sin x cos y dx
sin y _ sinx d
cosy T T cosx ¥
“tan y dy = — tan x dx
— Integrate both the sides,
" ftanydy=— ftanxdx
. log |sec y| = —log |sec x| + log |c|
. log |sec y| + log |sec x| = log |c|
. log |sec x - sec y| = log |c|
. sec X - secy = c . (D
— Curve passes through the point <O, %) 11
. 0 - T o_
. sec sec c e
S |
®

— Put the value of ¢ in equation (1),

sec x sec y = \/5

secx _ 1
J2 T osecy
sec x

= cos ;

Which is required equation of curve.

x-5 yt4 -6
3 7 2

Now, @ =5i —4] +6k

Direction of line & =3i + 7] + 2k
Vector from, ¥ =a +Ab LeR
7 =i -4]+6k)+ 371 +7]+2k),%neR

Which is required vector equation of line.

Suppose: A(la _1> 2)’ B(3; 4, —2),
C(0, 3,2), D(3, 5, 6) are given points.

b - AB
= Position vector of B — Position vector of A
=2i +5] — 4k

5, - CD
= Position vector of D — Position vector of C
=37 +2) +4k

b by, =@2i +5j -4k) 31 +2j +4k)
=6+10-16
=0

g b_l) and F; are perpendicular to each other.

Therefore, given lines are perpendicular to each other.

P(A) = IZ,P(B)=P, P(AUB):%

A and B are mutually exclusive events.

. PANB)=0

. P(A U B) =P(A) + P(B) - P(A n B)
3 _1
5 =5 +P-0

opo 31

. P= s >

A

. P= 10



(i)

12.

=™

13.

o

A and B are independent events.
. P(A n B) =P(A) - P(B)
. P(A U B) =PA) + PB) - P(An B)

3 _1 1

2= 4P 1P
.3 1 _ 1

-5~ =3P

Lo 1

-2 P= 70

oo L

P

1 7 7

P(A) = J. P(A) - B(B) = 5. P(B) = 15

P(not A or not B) = P(A’ U B’)
1 — 2
4" P(A N B)

=1-P(ANnB)

PMmmﬂ—%

P(An B) =

o w
_,;‘\1 &

# P(A) - P(B)

.. A and B are not independent events.

SECTION B

Option 1 : x > 0, f{x) = ﬁ?O x| = x

VX, X, > O,f(x1) :f(xz)

X X,

1+x1_1+x

2
Xy txx, = x, txx,
X, =X,

Option 2 : x < 0, fix) = 1fx (v =)

X, Xy < O,f(xl) :f(xz)

Option 3 : V x,,x, € R, x; 20 and
Take, x, <0

JOry) =1 (x)

X X

1+x1_1—x

2
Xp = XXy =X T X,

x, — x, = 2 x,x, which is not possible.

(v x;,20,x, <0 2xx, <0)

when x; — x, >0

This option is not possible.
For other two options,
Sx) =f(x,) = x; = x,

.. f'is one-one.

Vye(L1D

(i) -1 <y <0 then

Suppose, fix) =y .. fix) <0

x —
1 488 Y
x=y—yx
x+tyx=y
x(1+y) =y
X = T+y e R
Now, f(x) = f (L>
1+y
Yy
Ty
B y
1 iy
-y
t+y=y 7

(i) 0 <y <1 then

Suppose, f(x) =y .. fix) >0
x =
1+x 7
X=y+yx
X=—yx=y
x(1—y) =y

.
-y

Y

1-y
Y
1+ -y
_r
I=y+y
=y
.. For two option, fis onto function.

z

Q

<
\
=

Il
~

—



14. -13
. _ — (L1}
> Suppose A is symmetric matrix. Co-factor of element =2 A,; = (-1) 0 —2’
LA = A o (D) - 12 - 0)
Take, X = B’AB =2
X' = (B’AB) Co-factor of element -1 A, = (-1)° 272
= (B’(AB))’ (- Associative law) 21
By -2 -4
= (AB)” (B) 1) )
= (B°A") B =2
= B’(A’B) (- Associative law) Co-factor of element 3 A, = (-1)* (1) _12
= B’ (AB) (*+ From equation (1)) 11 - 0)
= B’AB — 1
- X o2
X is symmetric matrix. Co-factor of element 0 A, = (-1) 0 -2
B’AB is symmetric matrix. = (1)(=2 - 0)
Suppose, A is skew symmetric matrix. )
A =-A . 2 -
@ Co-factor of element 0 A;, = (-1)* 22
Take, X = B’AB 30
X’ = (B’ABY’ = 1(0 + 6)
= (B'(AB)) =6
= (ABy (B Co-factor of element 2 A;, = (-1)° _11 _02‘
SEAMD = (-1)0 -2
= (-B’A)B (* From equation (2)) - D0 -2
=2
= - (B’A)B L
= - B’AB Co-factor of element 1 A, = (-1)° 1 3‘
X=-X 13 +2)
. X is skew symmetric matrix. —5
. B’AB is skew symmetric matrix. 39 6
15 adi B= 1|1 1 2
For finding B, 225
1 2 =2 1 1 320
B'= -7 adiB=+|112
Bl=|-1 3 0 T
0 -2 1
=13 -0)=2(1-0)—22-0) 326
=3+2-4 Bi=1 12
- 225
=1=0 1 Lo
. B! exists. (AB)™ =B= A"
For finding adj B 326113 -1 1
,]3 0 =[112[-15 6 -5
Co-factor of element 1 A, = (-1) ‘_2 ) ‘ 225 5 -2 92
=13 -0 9-30+30 —3+12-12 3-10+12
=3 =|3-15+10 -1+6-4 1-5+4
1o 6-30+25 —2+12-10 2-10+10
Co-factor of element 2 A, = (-1)} ‘
01 9 -35
= (-1)(=1-0) (ABY! =|-2 1 0
=1 |1 0 2




16.

xyl+y +yyl+x =0
Lxylty =—yJltx

Now, squaring both sides,
2 (1+y) =121 +x)
24 a2y = 2+

2

—y -y =0

=Nty +@-—yxy=0
=y @x+ty+tx)=0
x—y=0fux+y+xy=0

When, x =y

xyl+x +xyl+x =0

2xy1+x =0
J1+x =0
dy
> dx
x+y+xy=0

Thus

does not exist.

x+y (1 +x)=0

y+x)=-x
_ -X
Y 1+x

Now, differentiate w.

& [a+rnm-m
dx (1+x)°
o

dx (1+x)

r.t. x,

Here, f(x) = (x + 1)* (x — 3)

fi) =3+ 1) (x=3)° +3(x—3)* (x+ 1)
=3x+ 12 x-32(x-3+x+1)
=3(x+ 1) (x—3)> 2x—2)
=6(x+ 172 @x-32(x-1

— For finding intervals,

S =0
6(x+ 12 (x-3P2x-1=0
x+12=0| x-3=0 x—-1=0
x+1=0 x=3 x=1
x=-1

[ } |
—00 -1 1 3 0

- Vxe(-0o-1)

=(x+1)>>0,(x-3)?>0,x-1<0
=@+ 1D)2E-3Px-1)<0
=6(x+ 12 x-32x-1)<0
=f®)<0

... fis strictly decreasing function in the interval of (—oo, —1)

> VxeClLl) =@+1)2>0,x-372>0,x-1<0

=Sx+1D)2Px-372(x-1)<0
=6+ 1)2x-3Px-1)<0
=fx)<0

... fis strictly decreasing function in the interval of (1, 1)

- Vxe(1,3) =E+12>0,x-3?>>0,x-1>0

=Sx+1D)2Px-372x-1)>0
=6+ 1)2x-3>x-1)>0
=fx®>0

... fis strictly decreasing function in the interval of (1, 3)

- Vxe@B,0) =E+12>0,(x-3?>>0,x-1>0

SE+1D)?PE-372x-1)>0
=6(x+1)2x-32x-1)>0
=fx)>0

... fis strictly decreasing function in the interval of (3, o0)

Two adjacent sides of Parellelogram ABCD
AB = ad =2i-4] +5k
and BC = b =f—2j—3l€

—

Diagonal vector AC = ¢

-ad +b
=3i —6] +2k
¢ | =/9+36+4
- 49
|| =7

Unit vector parellel to diagonal vector <

_ ¢ _3: 6,2
A AR

In this way, find parellel vector to the diagonal BD
Area of Parellelogram,

A=|d xD | (D)
Now, a x b =@Qi —4] +5k)yx(i —2] —3k)

ij ok
=12-4 5
1 -2 -3
Caxb =220 +11] +0k

Area of parallelogram = m
L a xb | = V484+121

/605

11Y5

From equation (1),
A=11y5 $q. units.



> L r = +2) k)t = ]+ k)
M: 7 =2i - ] —k +pQ2i + ] +2k)

_— ~

a, =1 +2) +k

—_ ~ ~ ~

i — J + k,and

S
Il

a =2ffj'fl€;

D =20+ ] +2k

2
ik
Now, b xb, =1 =11
21 2
=37 +0] +3k
= 0

.. Lines are intersecting lines or skew lines.

a, —a = Qi - J-k)y-( +2]+ k)
=i -3j -2k

Now, (‘a, —a, ) - (‘b xb,)

(i —3j —2k) - (3i +0] +3k)

3 +0-6
=-9
=0

. Lines are skew line.

Shortest distance between two lines,

(4~ ) (b %))

— >

by %b,

|91
V9+0+9

(98]
\OE‘\D
5° e

-l

20.

> First of all, let us graph the feasible region of the
system of linear inequalities (2) to (5).
The feasible region ABCD is shown in the Fig 12.4.
Note that the region is bounded.
The coordinates of the corner points A, B, C and D are
(0, 10), (5, 5), (15,15) and (0, 20) respectively.

3
\;;215‘:@‘(9; %(H) )
‘15‘;;* — L C(15,15)
F\GRERRNCE S 515) =
X - (5% e X
Y520 135150 Seessenase
HHH 3y =601
e satsoacEs X +3y =60
x+ty=10
| 1T |
fiitia
Corner Point Corresponding value of
Z =3x+ 9y
A(0,10) 90
B(, 5) 60 — Minimum
C(15, 15) 1801 — Maximum
D(0, 20) 180) (Multiple optimal
solutions)

We now find the minimum and maximum value of Z.
From the table, we find that

the minimum value of Z is 60 at the point B (5, 5) of
the feasible region.

The maximum value of Z on the feasible region occurs
at the two corner points

C (15, 15) and D (0, 20) and it is 180 in each case.
Note : Observe that in the above example, the problem
has multiple optimal solutions at the corner points C
and D, i.e. the both points produce same maximum
value 180. In such cases, you can see that every point
on the line segment CD joining the two corner points
C and D also give the same maximum value. Same is
also true in the case if the two points produce same

minimum value.

Let A be the event that the machine produces 2
acceptable items.
Also let B, represent the event of correct set up and B
represent the event of incorrect setup.
Now, P(B,) = 0.8,

P(B,) = 0.2

P(A | B)) = 0.9 x 0.9 and

P(A B, =04 x 0.4



22,

Therefore,

oo Ay - P(B)P(A|B)
1 P(BI)P(A|B1)+P(B2)P(A|B2)
_ 0.8X0.9X%X0.9
0.8X09%X09+0.2X04X%X04
_ 048
680
=0.95
SECTION C
2 -1 1
Here, B>=|-2 3 -2
-4 4 -3
1 ,
Suppose, P= 5 (B+B)
-3
! 4 -3 -3 2 2
-3
5 1 -3
-3 -3
2 3 2
Now, P’ = _73 3 1|=P
-3
-5 1 —34

Thus, P = % (B+B’) is symmetric matrix.

Also, Let,
1 /
Q=75 B=-B) =
0 3
Then, Q° = %1 0
-5
- 3
Thus, Q =
Now, P+Q
2
=|-1

| =5
2’ T 0 5 5
1
51 0 6 :?0 3
5 2600 5 39
2
5
2
-3l =—q.
0

% (B—B’) is skew symmetric matrix.

-3 -3 -1 -5
2 5 5|0 7 7
-3 1

=7 3 1 +7 3
-3 5
- 1 -3 5 30

-2 -4

3 4|=B

-2 -3

23.

2 -3 5

A=13 2 -4

1 1 -2

2 -3 5

3 2 -4

1 1 -2
=2(-4+4)+3-6+4)+53-2)
=0+ 3(-2)+5()
=—-6+5
=—1=#0

. A7l exists.

For finding adj A,

Al =

Co-factor of element 2 A, = (-1)?

1I(- 4 +4)
=0

Co-factor of element=3 A, = (-1)}

2 —4
1 -2

3 -4
1 =2

= (16 + 4)

=2
Co-factor of element 5 A, = (-1)*

=13 -2)
=1

Co-factor of element 3 A, = (1)}

= (=1)(6 - 5)
=-1

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

=1(-4-5)
=-9
2_
11
= (D@2 + 3)
=-5

Co-factor of element —4 A, = (-1)

Co-factor of element 1 A, = (-1)* 5 _

= 1(12 - 10)
=2

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

=35

|

|

25
3 -4

= (-1)(-8 -15)

=23

2
Co-factor of element 2 A,, = (1)

=1(4 +9)
=13

-3
3 2



0-12
adj A= |2 -9 23
1 -5 13

1
Al = — adi A
TN
! 0-1 2
= —=12 -9 23
-1
b 1 =513
01 -2
Al =1-29 -23
-15-13
Now, 2x — 3y + 5z =11
Ix+2y—4z=-5
x+ty—-2z=-3

)3 The equation can be represented as matrix form,

2-3 5||x 11

3 2 4|yl =1|-5
1 1 2|z -3
~ AX =B
2 -3 5 X 11
Where, A=|3 2 —-4|, X=|y|, B=|-5
1 1 -2 z -3
X =A"'B
X =2 11
vyl = —29 =23
z -1 5 —13 3
0-5+6
= [-22-45+69
—11—-25+39
X 1
vyl =12
z 13

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

24,
[ Method 1 :
cosy = xcos(a + y)
cosy
" cos (aty)

Now, Differentiate w.r.t. y,

dx _ cos(aty)-(=siny) — cosy(=sin(a+y))

d [cos(a+)]”
dx —cos(a+y)-siny+cosy - sin(a+y)
d_y B cos” (aty)

sin(a +y —y)

cos® (aty)

25.

=™

ccosa#=+1

costa#l
dx sina o1 —sina # 1
A cos’(a+y) s —sin*a # 0
o.osinta # 0
dy B cos? (a + y) cosina #0
dx sin a
Method 2 :

cosy = xcos(a + y)

Now, Differentiate w.r.t. x,

ly dy
— siny - PR (= sin(a + y)) I + cos(a + y)

dy dy

. xsin(a + y) P siny i - cos(a +y)

d

dx

dy

dx

Put, x =

()

J)

)

(xsin(a + y) — siny) = cos(a + )

cos(a+y)
- B 00
cosy ) T
cos(@+y) in equation (1),
cos(a+y)
cosy - ]
cos(@a+y) sin(a+y)—siny
B cos” (aty)
~ cosy - sin(a+y)—siny - cos(a+y)
5 ccosa#=+x1
_ M socos?a# 1
sin(a+y=y) ool —sinfa # 1
o —sin*a # 0
2 c i
_ cos (a+y) sosinfa # 0
B sina sosina# 0

dsinx —2x —xcosx

2+ cos x

4sinx —x(2+ cosx)

2+ cos x

4 sin x

2+cosx

(2 + cos x)(4 cos x) — 4(sinx)(—sinx)

-1
2+ cosx)2

8 cos x + 4 cos’x + 4 sin’x — (2 + cos x)2

(2 + cos x)

8cosx+ 4(cos2x + sinzx) - (4 +4 cosx+ coszx)

(2+ cos x)2

8 cos x +4—4—4 cos x — cos*x

(2 +cos x\



(@

(b)

26.

fx) = —4cosx—coszx < 4 —cos x>0 >

(2+ cos x)’ = (2 + cos X2 >0
cos x (4 — cos x)

(2 + cos x)2

S =

[ is strictly increasing

fix) >0
cos x>0
. x lies in 1%t and 4™ quadrant

x lies in 1% quadrant then, x € <2kn, (4k+ 1)%)
o n

x lies in 4% quadrant then, x ((4k+ 3)5, (2k+ 2)n>

Note : If x € (0, 2m) then, x € (O, %) OR

3n L . . .
X € <7, 21r> , f1s strictly increasing function.

f is strictly decreasing.

Six) <0
cos x <0
. x lies in 2™ and 3" quadrant,

xe ((4k+1)%, (4k+3)§)

W

Note : If x € (0, 27) then, x € (%, %)
[ is decreasing function.

Method-1 :
1
I = log(log x) +———
f[ g(log x) (log ) dx
1
= [ log (log x) dx+
f g (log x) f(logx)2

In the first integral, let us take 1 as the second function.
Then integrating it by parts, we get

1 dx
I =x log (log x) — /xlogxxdx+/ )2

dx
=x log (log x) — flogx+

(log x)’
. . dx
Again, consider | ——— , take 1 as the second
log x
function and integrate it by parts, we have

1oixx i ﬁ_/ x{(l(;f(i)}dx] """ v

Putting (2) in (1), we get

dx + dx

X
logx J (log x) (log x)*

I =x log (log x) —

= x log (log x) — logx +c

>  Method-2 :

27.

[ = f(log(log x)+12>
(log x)
Take, log x = ¢
Lx=¢
codx =ée dt

- /(logt + :—2> e dt
1 1,1
= fet (logt+7—7+t—2>

dx

dt

fef {(logt-%)-f'(l?"‘tl_z)} dt

IIIPNG e

=se" flx)+e

= x(log(logx)— lo}gx) +

=x log (log x) — +c

X
log x

dy

—— + y cot x = 4x cosec x
a Y

Compare equation (1) with diffe

(&

. (D)

rential equation (1),

P(x) = cot x

Q(x) = 4x cosec x

— Integrating factor LF. = e [ P(x) dx
_ efcotxdx
_ eloglsinxl
=Sin x

— Multiplying equation (1) by
dy

" asinx+yc0txsinx=
% (y sin x) = 4x

ysinx:f4xdx

ysinx=2>+c¢

- y=0when,x=%,
2
0=2|—| +
4 c
2
T
c=—7

sin X,

4x cosec x sin x

. (D

— Put the value of ¢ in equation (1),

2
. i
y sin x = 2x* — 5 where,

Which is required particular
differential equation.

sin x =0

solution of given



