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order = 2
order = 2

order x degree =2 x 2 =4

y=Acosax+ Bsinax

Z—y:—Aa sinax + Ba cosa x
X
2
Z_gz_Aaz cosax — Ba’® sina x
X
J>
d_g =-a’ [A cosax + Bsinax]
X
2
£
J2
d—g;+062y=0
X
Let xz{
¢ aj,.,

[a b} {1 2 3} [-7 -8 —9}
¢ d2><2 45 62><3 _2 4 6 2x3

a+4b 2a+5b 3a+6b]| -7 -8 -9
c+4d 2c+5d 3c+6d_ 2 4 6
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~a+4b=-7,2a+5b=-8, 3a+6b=-9

or a+4b=-7 (1) 2a +5b=-8 (2) a+2b=-3

and c+4d =2, 2c+5d=4,3c+6d =6

c+4d=2..(4) 2c+5d=4..(5

Solving equation (1) and (2)
b=-2 a=1

Solving equation (4) and (6)
d=0 c=2

)

3 -1 1
-15 6 -5
5 2 2

c+2d=2

OR

4 =

N
I

3[12-10] +1[-30 +25] + 1[30 — 30]
= 3[2] + [-5] + 1[0]
=6-5
=1

Minors

M, =12-10=2,

My, =-30+25=-5
M, =30-30=0,

M, ==-2+2=0,
M, =6-5=1,
M,;=-6 +5=-1,
Cofactor

G =2 G =0, G =1,

Ch=3 (=1, G, =0,
Cy =0, Cp =1, C3=3,

2 50
Cofactor matrix of 4A=| 0 1 1
-1 0 3
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My, =—15+15=0,
My =18 -15=3,
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LAt A=1

Hence proved

8. f(x):|x—3|+|x—4|
f(x):—(x—3)—(x—4) x <3

:(x—3)—(x—4) 3<x<4

=1 , 3<x<4
=2x -7 , x>4
Differentiability of x = 3
L.H.D.
- f(3
- 0)
x—3" x—3
. (-2x+7)-1
= lim
x—3 x -3
. —2x+6
= lim

. —2(x-3)
= lim =-2
x—3" (x — 3)
RHD
W -0)
x—3" x—3
= lim u =0
x—=3" x=3

LH.D# RH.D
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. f(x) isnot differentiable at x =3

Differentiability at x = 4

L.H.D.
0 -r)
x—4" x—4
- 1im =L —
x4 x —4
R.H.D.
-
x—4" x—4
2x —7 -1

=2
- LHD # RH.D

function is not differentiable at x = 4

2

y=x"
Taking logarithms on both sides
logy = e log x

ifferentiating both sides w.r.t. x

2

lar_e logxe™ (-2x)
y dx X

& _y [e‘xz —2x% - log x-e‘xz}
dx X

Y _y [e‘xz — 2x% logx. e_xz}
dx x

dy _ o7 (e_x ) 2

— =x° 1 - 2x"logx
dx X [ 8 ]
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differentiating both sides w.r.t. x

1
2()(2 +y

dy) 1 Yo
2)x (2x+2yaj—

x2+y2 x2+y2 y

Z_y+x

10, If y=x+1-x-1

11
dx  2x+1 2x-1

d_y_l \/x—l—\/x+1
dx

N
=
¥
|
—_
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Dividing by 2ﬂ
dx

(2 -1) 42 @

P ol % =0  Hence proved.

dx

1—cosx
I

1L. cosx(1 + cosx)

dx

_ J.1 +cos x — 2cosx
cosx (1 + cosx)

:I (1+COSX) dx—j 2 coS x

d.
cosx (1 + cosx) *

cosx (1 + cosx)

dx 2
S —
COS X 1+ cos x

-]

1
= Isec x — ZI—dx
2coszg

= Isec X — J'seczg dx

X
tan —

= log(secx + tanx) — +c

2

= log(secx + tan x) —Ztang +c
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According to the given condition

200
150

3x3 200 3x1

BN\ S

3
1
2

AN W =

[ 400 + 450 + 200

=1 400 + 150 + 600
1800 + 300 + 1200,
1050

=|1150

2300

Daily expense of family A=Rs. 1050
Daily expense of family B=Rs. 1150
Daily expense of family C =Rs. 2300
More children in family hamper the growth of the society.

tan ! (lx+yj = %—tan_lz

1—xy

+

rry = cot (tan‘lz)
I —xy

+ 1
B 4 :cot(cot_]—]
1 —xy z
xX+y l

l-xy =z

xzZ+yz =1- xy

Xy +yz+zx =1
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14 a b c
b ¢ al =0
c a b

0 b—-c c—a
(a+b+c)0 c—a a-b=0
1 a b

(a+b+e)|(b=c)(a=b)-(c—a) | =0

(a+b+c)[ab—b2—ca+bc—cz—a2+2ca] =0

S (a+b+e) [2a® +2b” +2¢° = 2ab — 2be = 2¢a| =0

S(a+bro) [(a=b) + (b=c)’ +(c=a)’ | =0
(a+b+c)[(a=b) +(b=c)’ +(c-a)’ | =0
So,.a+b+c=0 or (a—b)z+(b—c)2+(c—a)2 =0

Here(a—b)2+(b—c)2+(c—a)2;t0, a#b#c

farbie=0
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x-1 y-1 z+1
3 -1 0

A (1)

x =31+, y=—4A+1, z=-1

Point (314 + 1, —A+1,—1)

x=2u+4, y=0,z=3u-1
Ifline (1) and line (2) are intersecting then

3241=2u+4 .(3) =2+1=0 ..(4) —1=3u—-1 ...(5

fromequation(4) A =1, fromequation (5) u =0
In equation (3)
LHS. = 31+1=4
RHS. = 2u+4=4
L.H.S. = RH.S.
SA & pooexist

Thus line are intersecting

Point of Intersection = (34 + 1, =4 + 1, —1)
= (4,0,-1)
r :(f—j+2I€)+u(—3f+j’+51€)
Let 7 = xi +y + zk
Xl y)+zk :f—]+2l€+u(—3f+]+512)
(x=1) +(y+1)] +(z - 2)k ==3ui + puj +5uk

x—=1=-3u, y+l=pu, z-2=5u

x-1 _y+1 _z-2
-3 1 5

=H

x==3u+1, y=pu-1, z=5u+2

The point represents Qonlineis -3y -2, u —1,5u + 2
P =(3,2,6)

-, directionratiosof PO = (-3u +1, 4 —3,5u—4)

Since the above line is parallel to the plane x — 4y + 3z =1

. drs ofthe normal to this plane are 1,4, 3
. The normal of the plane is perpendicular to the given PQ
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aa, +bb, +cc,=0
W(3p-2)+(-4)(u-3)+3(5u-4)=0

Bu-2-4u+12+154-12=0

8u—-2=0
_2
H 8
_1
7y
OR
p
A o B
(3,-2,1) (1,4,-3)
Point P is 3+1;a+4}—3
2 2 2
=[2,1,-1]

The normal of the plane is parallal to the line AB
. 1ts direction ratio will be

a=1-3=-2
b=4+2=6
c=-3-1=-4

-, equation of plane in cartesian form is
—2(x—2)+6(y—1)—4(z+1):0
2x+44+6y—-6-4z-4=0
2x+6y-4z-6=0
x-3y+2z+3=0
equation of plane in vector form is

fﬁ-3]+2@+3=0
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n (S ) =100
Let A : Event that the number on the card is divisible by 6.

B : Event that the number on the card is divisible by 8.
C : Event that the number on the card is divisible by 24.

A =1{6,12,18, 24, 30, 36, 42, 48, 54, 60, 66, 72, 78, 84, 90, 96}

n(4) =16
B ={8,16, 24, 32, 40, 48, 56, 64, 72, 80, 88, 96}

n(B)=12
C ={24, 48, 72, 96}

n(C) =4
AUBNC' =1{6,8,12, 16,18, 30, 32, 36, 40, 42, 54, 56, 60, 64, 66, 78, 80, 84, 88, 90}
n(AuBNC') =20

P(6 or 8 but not 24) = || O

1
100 5
18.  Let I =[xsin" xadx
= j(sin_1 x) (x)dx
= sin'x J'x dx — j[isin_l X J'x dx} dx
dx

2
x — dx

. 2 1
:(smlx)%—'fﬁ >

x2sin ' x 1 -X
2 27 1-x7

xXsinx 1
- + —_
2 27 J1-x*
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2
19, I(xz n ezx+1) dx
We know that : as the limit of a sum

Tf(x) dx:}lin(l)h[f(a)+f(a+2h)+f(a+3h)+ ......... + f(a+(n—1)h)] (1)
0 —>

b—-a

We know that /1 = ,nh=>b—a

Here f(x) = x2 " ezn +1
f@)=a* +e* ' =a” + e
fla+h)=(@+h)?>+“ M =42 4 B 4 2ah + 2 .e* ¢
fla+2h)=(a+2h)? +e @ = g2 L 4p? 1 4ah + e e
fla+m-1")=(a+ (n-Dh)?+ - Dt
fla+m-Dh)y=a*> +(n-1)*h* +2a (n—D)h + > .*" V¢!

put all the values of f'(a), f(a + h), f(a + 2h) ...... f(a + (n—1)h) inequation (1)

Z[f(x)dx = }ll_)mO h [(a2 + e .e) - (a2 + h* + 2ah + & .e.eZh) -

(a2 + 4% + dah + & .e4h.e) b, (a2 + (=D +2a(n-1)h+ esz.ee“”—”h)]
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a B _ _ ()" -1
[ fdx = Tim & | na? + p2 287D @07D gy 207D e, %
0 h—0 6 2 e’ —1

B 2nh
[ f(x)dx =1im h | na® + n(nh — h) (2nh — h) + 2ah n.(nh — h) + > e (Gl - l)}
0 h—0 e —1

h—0

O =

_ _ _ 2a 2nh _
(x2 N ez“') e — i {nhaz L nh(nh—h) @nh —h) 2a(nh)(nh—h) _&*.e 2h(e 1)}

6 2 2 e 1

We knowthat nh=b —a,and h > 0, n >

K . ) b-a) (- 2(b -
Z[(xz_|_ez l)dx:}ll_r)l?)[(b—a)a2+( a) ( :)(( a))+

2a(b-a)(b=a) , ¢ -0 _1)}
2 2

Here a=0,6=2.

f(x2+e2“‘)=1im w0y 270 2-0.22-0)  2x 0(2—0)(2—0)+e2X°.e (84_1)
o 2

h—0 6 2
T 2x+1_16e41_8ese
= (@)= | g |23 T3
2 8 ¢ e
2 2x +1 _ 2 . & 4
= J(;(x + e )—3+ > 5
OR
[:’f X tan x dr
) SEC X - COsec X
sin x
. xcosx
:gﬁ dx
X
cosx sin x
T
[=[xsin®xa&x (1)
0
T
= j(ﬂ - x)sin2 (7 — x)dx
0
T
I=[(r-x)sin®dx )
0
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Adding equation (1) and (2)

T

21 = Tﬂ' sin’® x dx =2ﬂj'sin2xdx ['-'f(ﬂ—X)Zf(X)]
0 0

T
51_ 2
:271_'[ COS X d
: 2
I
sin2x}2
=TT —

L 2

L
2
L
4
X
1+ x*
dy
1 =—
Slope o
C(1T+x%).1 - x(2x)
1+ x2)2
1-x*

m=———
(1+)¢2)2

dm _(1+x°) . (20) - (1-x°) . 2(1+ x%) . 2x

dx

—2x (1+ x%) [+ A+x)+2(- xz)]

—2x (1 +x*)[3 - x%]

1+ x? )4

_2x(3-x)
- 1+ x*)

W RaolIT Academy
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Now consider
dm _
dx
—2x(3 — x%)
———5 =0
1+ x7)
x(B-x%)=0

x=0;x=\/§;x=—\/§

d’m 1+ x°) (6x° — 6) — (2x° — 6x) 3(1 + x°)* 2x
dx® 1+ x?)°

_ 60+ x%) (¢ —1) - 12x¢% (x* - 3)

1+ x*)*

Im] 6 (D

2 -1 =-6<0
dx dat x=0 1
dm|  _60+HB-D _6x4x2 123
a’ |, 5 (1+3)* 44 64 16
d*m | 6(1+3)3-1) 3

2 = T =—>0
A P (1+3) 16

Slope is maximum whenx =0

X

= :0
Now VY 1+ 2

.. Point = (0,0)

dy s

- = 2 e (1)
dx  xy-—x

This is a homogeneous equation

Put y=wx

A4

dx dx

equation (1) becomes

v v2x?
Vi x— = ———
dx X-VX — X

v
V+x— =
dx v —1

W RaolIT Academy
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X — =
dx v —1
dv %

X — =
dc v-1
-1

d dv:@
% X

(l—lj dv _&
v x

Integrating on both sides

j(l—ljdv _ (&

\% X

v—logv =logx + ¢

L log(l] =logx + log ¢,
X X
2 - logl + log x + log ¢,
X X
Y
= =log, (cr)
y

Gy =e’

¥y
y =ce*

This is the general solution ofthe given equation.

OR

. d
sin 2x d_y -y =tanx

X

dy y _ tanx

dx sin2x sin2x

d i 1

L4 +(—cosec2x)y = SIY

dx cosx 2sinx cosx
dy 1

- +(—cosec2x)y = Tool s

¥ Rao lIT Academy
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dy 1 2

— 4+ (—cosec2x)y = —sec” x

dx ( ) 4 2

This is the linear differential equation in the form of
dy

—_ + fd

e Q

where P = —cosec2x

1
0 == secx’
—llog‘tanx‘
I.F :ej'de _ ej'—coseCZxdx —e P _ (
1
1.F =
JJtan x
Solution is

yxIF =[0xIF dx+c

1

1 ) 1
y x = |—sec” x dx + ¢
Jtan x '[2 J/tan x
y _ljseczx n
/tanx 2 JJtan x
Put tanx =¢ in RH.S
sec’ x dx = dt
1.1
Y [ —dt+c
Jtanx 2 \/;
;]
L = [12di+ec
J/tan x
1
2
Jtanx 2 1
2
J =At +c

tan x

-3

=, /tanx + ¢

.

tan x

where x :% then y =0

¥ Rao lIT Academy
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in equation (1)

/ T
tan— + ¢
4

=—1

solution is

0

9

_y =,/tan x — 1

tan x

y =tan x — ,/tan x

22.  Vector equation of plane is given as

ri+j+k)=6and r.(2i +3]+4k)=-5

The cartesian form ofthe above equations are

xX+y+3-6=0 and 2x+3y+4z+5=0

Equation of plane passing through line of intersection of planes is s, + As, =0

(x+y+z-6)+A2x+3y+4z+5=0 (1)
Since the above plane passes through point (1, 1, 1)
It should satisfy the above equation.

A+1+1-6)+A(2+3+4+5)=0
(-3)+ A(14)=0

1=
14

putting the value of 1 = % in equation (1) we get

(x+y+z—6)+%(2x+3y+4z+5)=0

l4x +14y + 14z -84 +6x+ 9y +12z+15=0
20x + 23y + 26z -69=0

therefore the equation of plane in vector form is

7.(207 + 23] + 26k) = 69
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23.

|a— a| = 0 is an even number

S (a,a)e RV aeAd
= R is reflexive
Again  (a,b) e R

=N |a - b| is even
— |- (b - a)| is even
=N b — a| is even
= (b,a) e R
R is symmetric.

Next, let (a, b) € R and (b, ¢) € R
|a - b| is even and |b - c| is even
a— b isevenand b — ¢ is even

(a—b)+ (b—c) iseven

a — ¢ is even

|a — c| IS even

L

(a,c)e R
R is transitive.
Hence, R is an equivalence relation.

w-3=2,

each other

3 - 5| =2 and |1 - 5| = 4 are all even, therefore, all the elements of {1, 3, 5} are related to

Again |2 — 4| = 2 is even, therefore, all the elements of {2, 4} are related to each other.

1-2|=1L1-4=33-2=1L3-4=15-2=3and |5 - 4 = 1 areall odd, therefore,

no element ofthe set {1, 3, 5} is related to any element of {2, 4}.

However,
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24. y:|x—1| y:3—|x|
y=x-Dif x>1 y=3-x x>0

—(x-1if x<1

y=3+x x<0
y=—x+1lif x <1

Plottng y=x -1, y=—x+1,y=3-x and y=3+x

Area of shaded region
[0 2 1 2
j ydx + jyzdx} — {j Vydx + ij’x}
L-1 0 -1 1
[0

j 3+ x)dx + }(3—x)dx} — U (—x+1dx + f(x—l)dx}
L-1 0 -1 I

[0 0 2 2 1
j3dx + jxdx + I3dx - jxdx} - {j
L -1 -1 0 0

1 2 2
—xdx + jdx + fxdx - Idx}

-1 -1 1

o] ot (2] [ o5

_(0 +3) + (—%) +(6 - 0) - (%—oﬂ —~ —G—%) +(1+1)+ (%—%) -2 - 1)}
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= 3—l+6—2 - 0+2+§—1
2 2

2 2
=6-2
= 4 sq. unit

25.  Lethe purchases x items of A and y items of B.
Acc. to the condition

2500x + 500y < 50,000 (D)
x+y<60 ..(2)
x>20,y>0 ..(3),(4)

z=500x +150y
Dividing equation (1) by 500 we get
5x + y <100
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(x, ¥) z=500x + 150y

(0, 0) z =500(0) + 150(0) =0
(0,60) | z=500(0) + 150(60) = 9000
(10, 50) | z =500(10) + 150(50) = 12500 | ——> Maximum
(20, 0) | z =500(20) + 150(0) = 10000

Thus he should purchase 10 items ofx and 50 items of)y.
OR
Let x and y be the number of packets of food P and Q respectively. Obviously x>0, y >0. Mathematical
formulation ofthe given problem is as follows:
Minimise Z = 6x + 3y (vitamin A)

subject to the constraints

12x + 3y > 240 (constraint on calcium), i.e. 4x+y >80 ...(D
4x + 20y > 460 (constraint on iron), i.e. x+5y=>115 ...(2)
6x + 4y <300 (constraint on cholesterol), i.e. 3x + 2y <150 ...(3)

x>20,y>20 ..(4)

Let us graph the inequalities (1) to (4).

The feasible region (shaded) determined by the constraints (1) to (4) is shown in figure and note that
it is bounded.

Y

x+5y=115
4x+y =80 3x+2y=150

The coordinates of the corner points L, M and N are (2, 72), (15, 20) and (40, 15) respectively. Let us
evaluate Z at these points :

Corner Point | Z =6x + 3y
(2,72) 228
(15, 20) 150 « |Minimum
(40, 15) 285

From the table, we find that Z is minimum at the point (15, 20). Hence, the amount of vitamin A under the
constraints given in the problem will be minimum, if 15 packets of food P and 20 packets of food Q are used
in the special diet. The minimum amount of vitamin A will be 150 units.
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26.  Letus define the following events:
E, = taking course of mediatation and yoga.
E, = taking a course of drugs
A = the patient gets a heart attack.

1 1
Here P(EI)ZE, P(EQ)ZE

40
P(A/E)) = 1
(4/E) 100(

40
P(A/E,) = 1
(4/E) 100(
By Bayes’ theorem
P(E,/A)

~ 30] 28
100) 100
_ 25] 30
100/ 100
P(E)-P(A/E,)
P(E,)-P(A/E) + P(E,)-P(A/E,)

28 1
[ X J—
100 2
I 28 1 _ 30

- + JE—

X X
27100 2 100
28

58
14

29
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