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SECTION A sin(o + B) = sin o cos P+ cos o sin B
3 - (13)(5) + (5)(5)
N 2

= tan™! ( tan2%> = %
. 156
= tan™! <|tan% |> a+pB =sin'! 65
= tan’! (tan%) o cos™! % + sin‘l% = sin”! %
('.'O<x<n20<%<% tan%>0> 3
>y = cosx’ - sin(x°)
T T _T T
=2 < 2e<0’2>c< 2’2)) d
d_i = cosx> - % sin2(x%) + sin?(x5) % cosx’
2.
— —12 P 711 = 3 - 2sin(xd i in( x>
>  L.H.S. = cos 3 + sin 5 cosx® - 2sin(x°) - e (sin(x°))
12 a3 +~2x5_-3i3
cosTyy o, sin 5—[3 sin“(x’) (— sinx’) e (x?)
" = cos> - 25in(x%) - cosx® - 5x* — sin?(x%) sinx> - 3x>
5
5 3
=5x* cosx? - 2sin(x) - cosx®
12 :
4 —3x% - sin*(x°) - sinxd®
. _12 5 a3 _4
ccoso= L sino= o | sin B=%,cosp= 5 =5x*- cosx? sin(2x%) — 3x2 - sin®(x°) sinx®




4.

> Method 1 :

I cos X
1+ cos x

cos X (1-cos x)

1+ cos x (1-cos x)

2
fcosx—cos X

I = dx

. 2
sSin x

cot x - cosec x dx — /(coseczx —1)dx

S s
/ cot x - cosec x dx — / cot® x dx
-/
/

cot x - cosec x dx — /coseczx dx + /1 dx

I =—-cosecx+cotx+x+c
I =x—(cosec x — cot x) + ¢
1 — cosx
1 =x7<.7 +c
sin x

.2 x
2 sin 5
i I B
2 sin~ cos 5

X
=x—tan 5 +c¢
2

Method 2 :

Ccos X
1+ cos x

_ 1+cosx—1 d
1+ cos x &

_ 1+cosx f
1+ cos x 1+cosx
1
= V/‘ldx—‘/‘ﬁ dx
2cos” 5
= [rac- L [se 3 d
- 5 | sec® 5 dx

x
tan )

2

X
=x—tan 5 +tc¢
2

2 2
X y o
4 t9 71
4, a=2
b*=9,b=3
b>a
(-2, 0) \(
Required Area : e y2
Now, — +—5 =1
A =4 x Area bounded 4 9
2
on the first quadrant Ly =9 1_%
A= 4T 9 5
= -9
2 S W e
C- [y a =3

I :% % 4—x2+§sin_l<;>]z
I =%[<%(0)+2sin (1)) (0)]
ERNY
Now, A = 4|1

o

A = 67 sq. units



x=1 x=2 yZx 721?72)'4-]3
/ 2d - b +3¢
=2i +2) +2k -2 + ] -3k
(0, 0) (1,0) (2,0 X +3i —6}' +3k
=37 -3 +2k

2d - b +3¢ parallel vector,

2ad - b +2¢

Area, A = |1 |24 -5 +3c
: /2 ., 3f—3j + 2k
= y dx — 0 e
: 9+9+4
2 3 - 3 .4 2 &
= i - d k
[ = fodx 0D 2’z
1
3R 9.
I _[x 1 3
3§ i _ Yy~ _z*t
1 Cy Here, ) 5 -3
=3 (@ - L ir =20+ =3k +0M2i +5] —3k)
[ =L B =20 +5) -3k
T3
7 d x+t2 _ y—4 _z=5
Now, A :|1|:’§‘ and T 8 4
A = % sq. units M :r =(2i +4j+5k)+tu-i +8j +4k)
B, =1 +8] +4k
7. ——

b, b, =Qi +5) —3k)(i +8) +4k
> ylogyde—xdy=0 1 , ~ J ) ( J )

o loe = 2 +40- 12
. X );l v log y dx 6
A —_—
ylogy X | b | = V4+9+25
— Integrate both sides, = /38
f dy fdx ', | = V1+64+16
ylogy ~J x - /81
1
1 =9
y v _f@
logy /) x If the angle between L and M,
di(logy) e
. / y J Z'/’@ cos o = ST
' log y Y X | IH 2|
log |log ()| = log |x| + log |c| _ 126]
cos = —(——
log |log y| = log |x - c| V389
logy =x-c 26
y = e o = cos™! (W)

Which is uniques solution of given differentiation

26
L ]
equation., Therefore, the angle between two lines is cos ( 9/38 ) .



x-1  y=2  z-3

A T 2
“L:7F =( +2] +3k)
+M=37 +2kj +2k), heR

b, =-3i +2kj +2k
x-1 y—- 1l z-¢6
But, 5 =1 T s

SM:iF =+ ] +6k)
+uGki + ] —5k), peR

—

b, =3ki + ] -5k

2
Both lines are perpendicular to each other.
b -b, =0

1 2
L (3F +2kj +2k)Gki + ] -5k)=0
9k +2k—-10=0
" Tk =10
-10

k= 7

11.

> Mother, father and son line up at random for a family
picture
Suppose Mother — M
Father — F
Son - S
.. Number of arrangrment of three persons in a row
=7

S

. Possible outcomes = ,P, = 3! = 6
L S={M,FES), M, S, F), (F, M, S),
(F, S, M), (S, M, F), (S, F, M)}
Event E : son on one end.
E={M,FS), (F,M,\S), (S, M, F), (S, F, M)}
Tr=4
.. P(E) =

SIISEECNFNEYS

Event F : father in middle
F: {M, F, S), (S, F, M)}

r=2

2 _ 1
=63
ENF={MES), (S F M)}
r=2

P(EmF):%

P(ENF)

PEIF) P(F)

w‘_‘w‘_

Cy Two dice are thrown n = 36

S=Hd, D, 4, 2), (1, 3), A, 4, {A, 5),
(1L, 6, 2 1, 2 2, 2 3) 2 4,
2, 5, 2 0, G 1, G 2, @35 3)
G, 4, G %5 G, 6, 4 1, 4 2,
4 3, 4 4, 4 5, 4 06, 5 1),
G, 2, 6 3, G 4, 5 35, 6 6,
(6, 1), (6, 2), (6, 3), (6, 4), (6, 5), (6, 6)}

Event A : Two numbers appearing on throwing two

dice are different.

r =30
30
P(A) = 36
xS
6

Event B : the sum of numbers on the dice is 4.

B ={(1,3), (2, 2), G, 1)
AnB={(,3), G, D;

r=2
2 1
P(A n B) = % = ﬁ
P(ANB)
PB[A) = P(A)
1
s
T 5
6
_ 1
15
SECTION B

13.

> Here, A=R- {3}, B=R - {1}, f(x) = (jiﬁ)
v X, Xy € A, :>f(x1) :f(xz)
xl—2 - x2—2
xl—3 - x2—3
= (6, -2) (- 3) = (5, 2) (x, - 3)
= xx, —3x, —2x, + 6

=

:x1x2—3x2—2x1 +6
=X, =X,

.. f1s one-one function.



Suppose, y € B=R — {1}
y =/
) _ x—2
YT x-3
yx-3) =x-2
-3y =x-2

X - X =3y -2
xy-1) =3y-2
3y=2 .
x = € R — {3} (Domain)
y—1
-2,
o (3y-2) 0 oyl
Now, f (x) _f<y—1> = 3y-2
51 3 15.
3y—2-2y+2
T 3y—2-3y+3 7
y y &
For Vy e B=R - {1}
3y—2
X= € A =R — {3} such that, ' (x) = y.
. f'is onto function.
. r _d al.
Note : f: R — { c} — R - {c}’
fx)= adl] is always one-one and onto function
YV x+d Y ’
14,
Total trust invests is ¥ 30,000.
Let a trust invests ¥ x in 5% interest per year and
remaining fund ¥ (30000 — x) in 7% interest per year.
(a)  The trust fund must obtain an annual total
interest ¥ 1,800 i 5
45 5% = 100
. [x 30000 — x]['%° | = [1800] . 7
100 7= 100
: [ix +-L-(30000 —x)] — [1800]
1100 100
S5x+210000—=7x | _
100 ] e LS00
— 2x + 210000 = 180000
o 2x = 30000 16.
. x =3 15000
>

Thus, to get annual interest ¥ 1,800,
first bond invests ¥ 15,000 and
Second bond invests (30000 — 15000) = ¥ 15,000

(b)  The trust fund must obtain an annual total interest
< 2,000.
5
. [x 30000 — x][l‘;‘)] = [2000]

100

sx, 7(30000—x)

= [2000
100 100 [ !
S5x +210000 —7x
100 = 2000
- —2x + 210000 = 200000
- —2x = -10000
. x =% 5,000.

Thus, to get annual interest ¥ 2,000,
first bond invests ¥ 5,000 and
Second bond invests (30000 — 5000) = ¥ 25,000

I x yz
A=1|1y zx
1 z xp

1y

Co-factor of the element yz A, =(-1)* |

=(HE-»=E-y)

1
Co-factor of the element zx A,; = (-1)° ) )ZC

=-1)(z-x)=x-z

1 x
Co-factor of the element xy A, = (-1)° 1y

=() (-3 =y—x

A =apA T ayhAy tagAg

=02z -y) + (@) —2) + (W) - x)

=yz22 — Y2z + zx? - 22 + 0? - XYy
@ =P)+Z -0ty (-
[ =) I +HZ @ -0 T -
O-—x)(—z@x+y +22+x
= -x) (zx—yz + 22+ x)
= -x) @z -x) —yiz-x)
=0-0@E-xE-y
=x-»r-2Ec-x

Suppose, u = (logx)* and v = x/og
Ly=utvy
Now, differentiate w.r.t. x,

b du v

dx E dx .........

Here, u = (logx)*
Take both the sides log,
log u = x log(logx)



Now, differentiate w.r.t. x,

1 d d d
m d—Z =x log(logx) + log(logx) 2 X

= xX I + log(logx)

xlogx
du
L +
A logx log(logx)]
du .
ol (logx) logx +log(logx)| ... 2)
Now, v = xogx
Take both the sides log
log v =log x - log x 18.
Now, differentiate w.r.t. x,
ow, differentiate w.r.t. x e
1 dv d d
v ode logx e logx + logx - x log x
= logx x % + log x x %
1 dv  2logx
vV ode  x
dv 2logx
dx v X
dv 2logx
e ::xw@-[_ffi_ ...... 3)
Put the value of equation (2) and (3) in equation (1),
LW = (logx)* LJrlog(logx)
" odx logx
. 2logx]
X

= (logx)*' + (logx)* - log(logx)
+ xlogl [2]og x]

dl_ x-1 log x — 1
e = (logx)" "[1+logx - log(logx)] +2x (logx)
17.
45in0 [ TE]
= el — M 0, =~
VoY (2+cos0) B 2
o dy (2+cos0)(4cosB)—45in 6 (-sin6) .
- do (2+cos )
_ 8 cos 0+ 4 cos*0 + 4 sin”0 .
(2+cos9)2
B 8cos6+4(c0529+sinze)—(2+cos6)2
(2+cos0)
_ 8cosO+4—4—4cos0—cos 0
(2+cosO)
_ 4 cos © — cos”0
(2+cosO)
dy  cos0(4—cos6)
do (2+c0s9)2

Here, 0 € = cos 6>0

T
0. 3|

= 4 —cos 0)>0
= (2 + cos 0)>>0
cos 0 (4—cos0)
(2+cos 0)
d
= 4 >0

do

.. f1s increasing function of [0, %]

a =i- ] +3k

b =2i -7] +k

The area of parellelogram,

A=|d xb | ()
i gk
Now, @ xb =11 -13
2 -7 1
@A xb =200 +5] -5k
| @ x b | = /400+25+25
= /450
=152

From equation (1), A = 15 V2 $q. units.

Two lines are parallel,

a, =i +2j -4k,

g=3f+3}7512 and

b =21 +3j +6k

So, the distance between lines are

We have

ij ok
23 6
R
J4+9+36

|97 +14 j — 4k |
V49
V293

Vo
/293

= unit




20.

o> x+2y<120
x+y>60
x—-2y>0
x>0
y=0

Objective function Z = 5x + 10y
x+ 2y =120 ... ()

X +ty=

60 ... (ii)

(0, 60) x

x| 0| 120 x| 0

60 o |(120,0) v

y 160/ 0

x -2y =0 .. (iii)

x| 0 2
y| 0] O

Solving equation (i) and (ii),

x+2y =120
x+ y =60 (0,60) x

y =060

~x=0
Solving equation (ii) and (iii),
x+y=60
_ A2 20 40,20 v
3y =60
Ly =20
Put y = 20 in eq" (iii)
x—-220)=0
wx =40
Solving equation (i) and (iii),
sody =120
Sy =130

(60, 30) v (0, 0) x

0, 0) x
2,1

x =60

60 | (0, 60) x
(60, 0) v

T

X

A
S
<

—_

Al

N

N EEELEN
/ 6:0
2

I
=) ATU‘ "

N

S
/|
ARE

—_
!

N
I
[y}
e
Vil
S
I

I
=)
~

|
L

=
mall

i

X205 1120]

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
PA)'S T00
40% are day scholars.
Event B : Student is not living in hostel.

40

100
Event E : Student has an grade A

P(B) =

P(E) =P(A) - P(E|A) +P(B) P (E|B)
_ 60 30 . 40 20
100 © 100 ~ 100 ~ 100
_ 18 8
=100 T 100
_ 26
~ 100
N P(A) - P(E|A)
(ATE) = P(E)
60, 30
100 100
- 26
100
_9
13
SECTION C
22,
(3 3 -1
)3 Here, A = (-2 -2 1
-4 -5 2
(3 -2 -4
AT =|3 -2 -5
-1 1 2




P = % (A + AT

3 3 -1 3 -2 -4

=% -2 -2 1|+|3 -2 -5
-4 -5 2 -1 1 2
| 343 3-2 -1-4
=5 -2+3 -2-2 1-5
—4-1 =-5+1 2+2
| (6 1 -5
=5 1 -4 -4
-5 -4 4
1 5
f P
=5 2 -2
5
-5 2 2
P =PT
. P is symmetric matrix.

Q =5 (A-AD

3 3 -1 3 -2 -4

:% -2 -2 1|-| 3-2-5
-4 -5 2| |-1 1 2
L] 33 3214
=5 |F2-3 -2+2 1+5
—4+1 -5-1 2-2
0 5 3
=25 06
-3 =6 0
5 3
)
Q =|-3 403
-> =30
==
035 3
Q"=|> 0-3
3 0
Q :7QT
. Q is skew symmetric matrix.
1 5 5 3
305 |0 23
P+Q =[5 -2 =2|+|-3 0 3
5 3
> =2 2| -5 30
3 3 -1
=|-2-21
-4 -5 2

23.

2-3 5
A=13 2 -4
11 -2
2-3 5
Al =[3 2 -4
11 -2

24+4)+3-6+4)+5383-2)
=0+ 3(-2)+5(1)
=-6+5
=—1=0

. A7l exists.

For finding adj A,

Co-factorofelement2 A, =(-1) f :3‘
=1(=4+4)=0
3 -4
Co-factorof element—3 A, =(-1)° | - 2‘
—(C1)(-6+4)=2
32
Co-factorofelement5 A, =(-1)* |1
~13-2)=1
-3 5
Co-factor ofelement3 A, =(-1) [ 5
—(1)(6-5)=—1
25
Co-factor ofelement2 A, =(-1)* | <2
—1(-4-5)=-9
2 -3
Co-factor of element—4 A, =(-1)° 1 1
—(D)2+3)=—5
NER
Co-factorofelement1 A; =(-1) ) 4
~1(12-10)=2
B s12 5
Co-factorofelement 1 A, =(-1) 3 —4
= (-1)(=8—15)=23
612 -3
Co-factor of element -2 A, =(-1) 3 9
—14+9)=13
0-1 2
adj A= |2 -9 23
1 =513
Al = L aga
|A]
1 0-12
= —1|2 -9 23
-1
D 1 =513
01 -2
AT =[-29-23

-15-13



Now, 2x — 3y + 5z =11
3x+2y—-4z=-5
xX+y—-2z=-3

)3 The equation can be represented as matrix form,

2 -3 5||x 11

32 4|y =15
11 -2|[z] |-3
- AX =B

2 -3 5 X
Where, A=1|3 2 -4, X=|y[,B=1|-5
1 1 -2 z

- -3
X=A"B
x [0 1 —2][11
yl =1-29 —-23||-5
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,

(- aP+ b=
Now, differentiate by x on both sides,

dy
2(x —a) + 2(y — b) I =0

dy
Lxm@) T =b) - =0

S dy —(x—a)
s B F a B )

Now, differentiate by x on both sides,

& _|o-Dm-a o
2
dx (v—b) 2
x-a)x—a)
i AT
-0’
(. From equation(2))
:_rrwf+@—m2
v=b)’
dzy —02

= (v From equation (1))

d? (-5’

dzy B —c
= (v-b)’
[@—m2+u—m2
(v —b)’

»v—b)’

3
L 0D
[c’]

3
2

(2
= 3
=0

~3 b’
(y—b)3 £ 2

c>0

= —gc,

Which is constant independent of a and b.

25.

<—a—>0r P(a, b)

%

B M C

2> 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 = Z/PCM = 0

AABC is right angle triangle 0 € (0, %)

— In AAPN,
cos 0 = N__a
AP AP
AP = coi@
AP = a sec 0
— In APMC,
sin 6 = PM = b
PC PC
PC = siz 0
PC = b cosec 6

Now, AC = AP + PC
AC = a sec 0 + b cosec 0



f(6) =a sec © + b cosec ©
f0)=a sec 6 - tan 6 — b cosec 6 - cot 6
f£(0) =a(sec 0 - sec* 0+ tan 0 - sec 0 -
tan 0)
— b(cosec O (—cosec*0)

+ cot O(—cosec O cot 0))

f£(0) = a(sec® 0 + sec O - tan® 0)
+ b(cosec® © + cosec O cot* 0)
1) >0 (-0<0<3)
— For minimum length of hypotenuse,
f©)=0
a sec O tan © — b cosec O cot 6 =0
a sec © tan © = b cosec 0 cot ©
a sin® b cos9
cos© cos0 sin® sin®
a __b
C0S36 sin36
sin’ 0 _b
cos> 0 Z
tan’Q = a

tan 0 = (g)é

2 2
2 2 a3 +b3
1 £ 2 =
53 a3 +b3 sec 0 T
a3
[\
1 2 2
3 a3 + b3
cosec O = I
b3

Put this value in equation (1),
1

”(a% i b%F

SAC =

oW

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

26.

. ./\/x2+1 [log(x2+1)—2logx] 0

4
X

/ Vxi+1 [log(x2+ 1)—log xz] p
= x

4
X

_ ij2+1 X1
= A log dx

2
X

fx\/r log( )dx
fF log( x )dx

=2 =

. d—)SC =—tdt
X

I = / t - log(#?) (~t dt)
= f—2t2 - log t dt

I =2 ft2~logtdt

1 =21

Now, I, = ftz - log t dt

u=logt ;o ov=~>
du 1
dt 1t
I =1 2 Lre
, =logt | £ dt— ;) £dt| dt
logt-t°
st id,
logtt
- L[
logt-r 3
I, = g3 ft—Jrc
Now, 1 + = =7,
X
(3
2
L= /1+L yLkut3—<1+2>
x X
3
t 1
I, =3 logt—§]+c
1 3 1
L +-L1)? 1\2
= —|1+ 1 1
h 3( x2> 10g<1+x2> 3 e
3
(. L)1 1

Substitute the value of I, in equation (1),
3

20, L]2]1 1Y\ 1
I A L e B R
3
-1 1 ]2 1)\ 2
1 :Tl+x2 10g<1+x2)—§ +c

e



27.
[ Method 1 :

The given differential equation can be written as :

[xy sin <%> - x’ cos <%>
= [xy cos (%) + y2 sin (%)] dx

@ W cos(%)*—yz sin(%)

dx Xy sin(%)—x2 cos(%)

Dividing numerator and denominator on RHS by x?,

dy

we get,
o eos(2)+(5)sn(2)
L () eos(2) 0

Clearly, equation (1) is a homogeneous differential

a
equation of the form 2 g < 4 >

dx x
— To solve it, we make the substitution
y =w .. (2)
&
dx dx
dv v cos v +1° sin v
v+x—- = .
dx Vv Sinv—cosv
(using (1) and (2))
dv 2v cos v
X 75 = .
dx Vv Sinv—cosv

(vsinv—cosv)d _ 2dx
y = 2%
v cos v X

f(vsinv—cosv)dv =2/de

Vv cos v x

/ d fld *Z/Ld
tan v dv — Y = X 9x

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

p sec v log|c|
0 > = log|c
g - g1¢
sec v
= 4 cl
VX

— Replacing v by % in equation (3), we get,
wc(%)
(5)()

: Y =
.sec<x> cxy

which is the general solution of the given differential
equation.

=c where, ¢ = + ¢,

Method 2 :
xdy— ydx Y _(ydi+xdy y
2 ysin o =\ s cosy
d(x
F d<y> sin% = <xyy) cos %
Coyy, oy d)
. d(;) tan - = Xy
" log Se?C%‘ = log|cxy|

. sec = =cxy



