Subject Code: 35 (NS)
MATHEMATICS
(English Version)
Instructions:
1. The question paper has five parts namely A, B, C, D, and E. Answer all the parts.
2. Use the Graph Sheet for the question on Linear Programming Problem on Part —E.
PART-A

Answer all the ten question.
(10x 2 = 20)

1. Define bijective function
Sol:
A function which is both one-one and onto is called Bijective function.
A function f : A— B is a bisection if it is one-one as well as onto.

2. Write the principal value branch of cos™ x
Sol:

0.7]

[
3. Constanta 2x2 Matrix A=[a1.j]whose elements are given by &; :T

Sol:
A_[aij}ZXZ‘

i
aij:T
A:[au au]

ay 8y

L I S
a; 71 1 8y i72

i 2 i 2
a21'_T:1_27a22_T =1
1 1

2
2 1



4. If A'is an invertible matrix of order 2 then find [Afl]

Sol:
A is an invertible matrix of order 2
Therefore,

AAT =1=A"Aand |A| %0
[Aa% =
|Al|A =1

1
A==
‘ ‘ |A|

5 If y=¢¥, find ¥

dx
Sol:
y=e
Taking log on both sides
Iogyzlogleex3
logy=x’log, e
logy=x®
d d
—logy=—x°
dx 2 dx
1dy_ gy
y dx
dy 2
— =Yy-3X
dx y
dy :3X2ex



_ x? -1
6. Find j—de
X
Sol:
2_
J~X 1dX

X2

_ I:—de— J Lo
_[xdx—jx‘zdx

2 —2+1
XX ¢
2 -2+1

2
2 X

~

1 1, 2 -
RGN
8. If aline makes angle 90°,60°,and30° with the positive direction of x,y and z-axis
respectively. Find the direction cosines.

Sol.

Given that,

90°,60°, and 30°

ﬁ

c0s90° =1, m=co0s60° = % n=co0s30° =



9. Define optimal solution in a linear programming problem.
Sol. The any feasible solution of LPP which is maximized or minimized are called

optimal solution.

7 9 4 .
10. If P(A):E’P(B):E and P(AuB):E,flnd P(A/B)

Sol:
7 9

P(A)=—,P(B)=—
(A)=53P(B)=13
and

4
P(ANB)=—
(AnB)=r2
F)(A/B)zP(AmB)=4/13

P(B) 9/13
P(A/B)=4/9

Answer any ten question:
= 20)

Section-B

(10x 2

11. Let * be a binary operation on Q, defined by a*b = a?b,Va,b € Q. Determine

whether * is associative or not.

Sol:
Getting

(a*b)*c=(a—;j.c

),
)0 e

2 4



!
12. Show that (Sm‘1 g +cos Xj =1then find the value of x.

Sol:
- - 711 71
sin| sin*=+cos™ |=1
5
sin*=+cos™* =sin'1
- _ T
sin = +cos 1:E

. T _
sint===—cos™
2

P gl gl gl

sin*==sintx+cos x—cos™*x

ol

o401 .
sin'x==sintx
5
.oq1
X=sin'==

5

1 COSX—Ssin X
13. Write the simplest form of tan 1(—)0 <X <%

COS X +Sin X
Sol:
tan ™ (Mj (o <X< Ej
COS X +Sin X 2
Cosx Divided by numerator and denominator.
cosX sinx
tan™ M :tan_l(l—tan xj
cos x+ oM X 1-tanx
COS X

tan cosx—sinx)\| = «
COS X +Sin X 4



14. Find the area of the triangle whose verticles are (-2,-3) (3,2)and (-1,-8) by using
determinant method.
Sol.
Area of AABC=

1
E[Xl(yz —¥3) % (Vs = Y1) P (Y= Y2)

Xy 1

:%[3(—3x1—1(—8)— 2(~2x1-1x(-1))) +1-2(-8)~ (-1)(-3)]
A %[3(—3+ 8) - 2(-2+1) +1(16 - 3)]
AABC = %[15 +2+13]

AABC = %x 30 =15unit?

15. Differentiate X", X >0 with respect to x.

Sol.

log y = log x*™* =sin x.log x

oody g do
Or taking - = x""*—(sin xlog x
g dx dx( g )

. dy { . 1 }
getting = — =y| sin xx—+log xx cos X
dx X

: 1
{smx><—+logx><cosx}
X



16. Find j_y it X2+xy+y? =100
X
Sol.
Given the value is
X2+ Xy + Yy =100
Using the dy/dx
dy dy
x| )+ (9)+g(¥7)=0
2x+(xﬂ+yj+2yd—y=0
dx dx

dy _—(2x+y)
dx X+2y

17. Find the slope of the tangent to curve Y= X —xatx=2
Sol.

Given the value is slope of the tangent to curve Y = X’ —xatx=2
taking dy/dx
ﬂ(xe’ —-X ):3x2 -1
dx

puting the value of x =2

3x*-1=3(2)° -1=3x4-1=11

[QJ =11
dx /,_,



tan”t

18. Integrate Y with respect to x.

X
Sol.
let
tantx =t
1 _a
1+x*  dx
dx2 _dt
1+X

Ietdt =e'+c=tan ¥+c

etan’1 )
_ AfanTx
J.mdx =€ +C

3
19. Evaluate : j >:dx
5 X“+1

Sol.

Suppose t = x? +1= xdx =%

Then x=2, t=5, when x=3, t=10

let x> +1=t
i(x2+1):ﬂ
dx ds
2X+0= a
ds
xdx :ldt
2

thenx=2 t=2°+1=5
then x =3 t=3>+1=10



X 211
dx = | =.=dt
-[x2+1 X J;Z t

1 10
:E[Iogt]5

1
:E[Ioglo—logS]
A
=2

1
==log, 2
2 J

20. Find the order and degree of the differential equation:

d’y i d*y i dy\*

dy) (d?y) (dyY
Sol. Given the equation [d—xgj +(d—lej +( yj +y°=0
Order =3
Degree =2

21. Find the projection of the vector | + |+ 7K. on the vector 7i — ] +8K.

Sol.
o - - _ab
Projectionof aonb =-—
2
Here, a=i+ j+7|2
And



lo| = 7* +(-1)" +8

= 49 +1+ 64 = \/114unit
ab= (f+ j+7|2)(7f— j+8l€)
=1.7+3(-3) +56

= 56unit

Projection of aonb= @ = ﬂ
\B\ J114

22. Find the area of the parallelogram whose adjacent sides are determined by the
vectors =3 + ] +4k. and b=1 - ] +k.

Sol.
Given the vector @ =31 + ] +4k. and b=1— j+K.
i ]k
axb=[3 1 4|=i (1x1-4(-1))+] (1x4-1x3)+k((-1)x3-1x1)
1 -1 1
=5 +i-4k

= J(5) +(1)° +(-4)’ =\25+1+16 =42
23. Find the angle between the planes whose vector equation are F.(2f+ 2j—3l€) =5

and r.(3f -3j+5k)=3.
Sol.
Plane A :F(2f+2j—3l2)=5
Plane B = F.(3f—3j+5l2)=3
The angle between two planes is defined as the angle between their normals.

Ifm = d1 and M, = d2 are two planes then angle between two plane is

10



n,.n,

cosd =

n

n
E=(2f+2i-3£).(3f—3j+sﬁ)
=2.3+2.(-3)+(-3)(5)
~6-6-15=-15

‘n] = ‘\/22 +2° +(—3)2.
_[Erare|=iT
‘nj‘ = ‘1/32 +(—3)2 +5°

5797 25) - Va3

cosf = EnZ
DA

cosH:_—15
Ji7a3

0 =cos™ (__]'SJ
V731
0=m—cos (_—15]
731

731

24. A random variable X has the following probability distribution :

X 0 1 |2 3 4
P(x) |01 |k |2k |2k |k
Sol.
2.p(x)=1
0] 0.1+k+2k+2k+k =1
6k =1-0.1
=2%_3 _o15
6 20
(ii) p(x22)

11



2k + 2k +k =5k
=5x0.15
P(x22):0.75

Section -C

Answer any ten question

(10><3: 30)

25. Show that the relation R in the set A= {1,2,3,4,5} given by R ={a,b) |a-b| is even } is

an equation relation.

Sol.

R=(LD(L3)(L5)(2.2)(2.4)(31)(33)(35)(4.2)(4.4)(51)(53)(55)}

(a,a)eR,VaeA

R is Reflexive

(a,b)eR=(b,a)eR R is symmetric

(a,b) and (b,c)eR=(a,c)eR
R is transitive .
R is an equivalent relation.

26. Prove that 2tan* l+ tan™ 1_ tan™* 31
2 7 17

Sol.

1 1
‘1—=tan‘13—

Given the value is 2tan™ 1+ tan
2 17

Prove the expression,

Taking L.H.S

12



le
tan™ 2_litant=
at
2
2><1
2tan = =tan"t| — 2
1
at
2
=tan™ Ll —tan*2
1-=
4

4 1

1-—x=

7

Hence Proved.

27. By using elementary transformation, find the inverse of the matrix Az{

Sol.

Simplify the inverse matrix

.

13

13
2 7

|

13



R, —>R -3R,

{1 0} [7 -3}
= A

10| |21

=5

Al= A
21

28. If x=sint, y= cos2t then prove that % =—4sint.
X

Sol.

Let x= sint

d d, .
a(x):a(smt)
%=cost

y =Co0s 2t

3—{ = %(cos 2t)
3—{ =-2sin 2t

dy dy/dt _-2sin2t
dx dx/dt  cost
dy -2.2sintcost

dx cost
dy =—4sint
dx

Hence, proved it.

29. Verify Rolle’s theorem for the function f (X) =x*+2,Xxe [—2, 2] .

Sol.

Given the value
f(x)=x*+2,xe[-22]

We know that a polynomial function is everywhere continuous and differentiable in real number.

14



F(x) is continuous on [-2, 2] and differentiable on (-2, 2)

Since all three conditions of Rolle’s Theorem are satisfied.

f(x)=x*+2
f(x)=2x

f'(c)=2c

0=2c -.c=0
-2<c<2

Hence, Rolle’s Theorem is verified.

30. Find two numbers whose sum is 24 and whose product is as large as possible.

Sol.
Suppose the two number be x and y
Given x+y=24

P=xy (where P is the minimum value of xy)

P =x(24-x)
P =24x—x?
d—p:i(24x)—ix2
dx dx dx
P _o
dx
24-2x=0
2x=24
x=12
then,
X=12,y=24-x=24-12=12
2
d 5:_2
dx
2
d I:)<2
dx

15



Hence, number are 12 and 12 when product is large as possible.

: xdx
31. Find: Im

Sol.
Simplify the expression,
J- xdx
(x+1)(x+2)
X B A N B
(x+1)(x+2) x+1 x+2

X~ A(x+1)+B(x+2)

Putting x=-2

-2~ A(-2+2)+B(-2+1)
B=2

x=-1

Then,

-1~ A(-1+2)+B(-1+1)
A=-1

X =—j L dx +2 i
(x+1)(x+2) X+1 X+ 2
=—log|x+1+2log|x+2|+C

:—Iog|x+1|+log|x+2|2+C

gl

xdx 2)°
J‘(x+1)(x+2) x+1

+C

16



32. Find: Iex sin xdx .

Sol.

Simplify the expression,
Iex sin xdx =sin xJ'ede - J[isin xJ'ede}dx
dx

=e"sin x—jcos xe*dx

=e”sin x{cos xjexdx—j{%cos xjexdx}dx}

=e*sin x—[coseX +J'sin xexdx]
- J'eX sin xdx =e* sin x —e* cosx—jeX sin xdx

2_[eX sin xdx =e*sin x —e*cosx+¢

X

Iex sin xdx = e—(sin X —COS x)+9
2 2
J'eX sin xdx = e?(sin x—cosx)+C
33. Find the area of the region bounded by the curve Y = x* and the line y=4
Sol.

dy

lg |




Area enclosed by

y=x> andy=4is BOAB
ar BOAB =2xarOACO

4
=2 I xdy
0

4
=2_[ﬁdy
0

4
zz{ys/z}
3/2 0
_4 324
_E[y ]o

_ 2[43/2 _03/2:|

-3le-0]

arBOAB = %unit2

34. From the differential equation representing the family of curves =asin (x +b) where
a,b are arbitrary constants.

Sol.
Simplify the equation,

%asin(x+b):acos(x+b)
2

%acos(x+b) =-asin(x+b)



35. Show that the position vector of the point P, which divides the line joining the points A
mb + na
m+n

and B having position vectors a and b internally in the ratio m:n is

Sol.
Let O be the origin
Then OA=a and OA=b

Suppose ¢ be the position vector of C which divides AB internally in the ratio m:n then,

AC_m
CB n
nAC =mCB

n(E—é):m(B—E)
=nc-na=mb-mc
=nc+mc=mb+na
c(m+n)=mb+na
mb +na
m+n

Cc=

. . mb+na
Hence, the position vector of C is proved.

19



36.Find x such that the four points A (3,2,1), B (4,X,5), C(4,2,-2) and D(6,5,-1) are coplanar.
Sol.

Getting ﬁ:@—ﬁz(l, X—2,4)
AC =0C-0A=(1,0,-3), AD=0D-0A=(3,3,2)

(For any two correct vectors, award 1 mark)

Writing,
[EATCA_DJ:O
Or,

1 x-2 4

1 0 -3(=0
3 3 -2
We get x=5

37. Find the equation of the plane through the intersection of the planes 3x-y+2z-4=0 and
the point (2, 2, 1).

Sol.
Given: Equation of the planes 3x-y+2z-4=0 and x+y+z-2=0
Equation of the plane which is passing through intersection of the plane is
3X—y+22-4+A(x+y+2-2)=0...(i)
plane passes though (2,2,1)
(B+A)x+(A-1)y+(2+1)1-4-24=0
6+24+24-2+2+4-4-21=0

A=-2/3

Equation of the plane

(e3P

7 5 4 8
—X—=Y+—7——
3 3 3 3

7X-5y+4z-8=0

20



38. A bag contains 4 red and 4 black balls, another bag contains 2 red and 6 black balls.
One of the two bags is selected at random and a ball is drawn from the bag which is found
to be red. Find the probability that the ball is drawn from the first bag.

Sol.
Simplify the probability equation,
1

1
P(E1)=Eand P(Ez):E

p(A/El):% and P(A/E,) =1

P(El)P(i/ E,)
(A/E,)+P(E,)P(A/E,)

P(E/A)=

o

P(E)

X
P(E /A)=

X

X —+

WIN N -
NP
N RN
NS

P(E,/A)=

PART -D

Answer any six questions: (6x5=30)

39. Let R+ be the set of all-negative real number. Show that the function. Show that
f:R, >[4,%] given by f(X)=x*+4 invertible and write the inverse of F.

Sol.

Simplify the expression,

f:R" —[4,0] such that f(x)=x*+4
Suppose X, Y €R" such that
f(x)=1(y)

X +4=y"+4

XZ — y2

X=Yy

So, fis an injective

21



suppose Y [4,],then

f(x)=x*+4
y=x*+4

x=1\y—4
Therefore, y €[4,00], then exists
X=,Yy—-4

()= 153
fy—4=(y—4) +4

=y-4+4
=Yy

So, R™ —[4,=] is onto.
f:R* —[4,] is a bijection
Since it invertible
Let " denote the inverse of f(x)
Then fOf~(x)=x, forall xe[4,o]
f{f*(x)}=x forall xe[4,o]
{f(x)=x-4
f’l(x):m forall xe[4,0]



0 6 7 0 6 7 2

40.1f A=|-6 0 8|,B=-6 0 8|,C=|-2|calculate AC,BC and (A+B)C. Also,
7 80 7 80 3

verify that (A+B) C=AC+BC.

Sol:

7 0 6 7 2
8/B=|-6 0 8|andC=|-2
7 -8 0 7 -8 0 3
6 712

0 8| -2

7 -8 0]3

[0%x2+6(-2)+7x3
= —6x2+002)+8x3
_7x2+(—8ﬂ}2)+0x3
[0-12+21
=1-12+0+24
14+16+0

9
=12
1 30

0 1|2
BC=|1 2
1 0(3
0x2+1(-2)+1
=|1x2+0(-2)+2x3 |=|2 0 6
1><2+2><( )+O><3
1
BC=|8
-2

o
[

N

[EEN

1
0
2
(-
(-

N
|

N

o

0O 6 7 2
=|-6 0 8land C=|-2
7 -8 0 3

23



0 7 8
=|-5 0 10
8 -6 0

0 7 8 || 2
(A+B)C=|-5 0 10| -2

8 -6 013
[0x2+7(-2)+8x3 0 14 24
| -5x2+0(-2)+10x3|=|-10 0 30
18x2-6x(-2)+0x3 | [16 12 0

10
|20
28
97 1] [0
AC+BC=|12 |+|8 |=|20
30| |-2| |28

AC+BC =(A+B)C

41. Solve the following system of linear equation by matrix method.

X—y+2z=7
3X+4y—-52=-5
2x—y+3z=12

Sol.
Simplify the matrix

The given system of equation can be written as

24



1 -1 2|[x] [7
3 4 5|yl=|-5
2 -1 3|z| |12

1 -1 2
where A |3 4 -5
2 -1 3
X 7
X=|ly|,B=|-5
Z 12
AX=B
AAX = A'B
IX =A'B
X =A"B
1 -1 2
|Al=3 4 5
2 -1 3

4
-, 3 H

=1(12-5)+1(9+10)+2(~
=7+19-22

A

L4 -5
Cu=(-1)" 1 3
—12-5=7

L3 -5
C=(-1" 2 3

(9+10)=-19

L3 4
Cs=(-)"7, —1‘
—_3-8=-11

25



a1 2
Cu=(-9" 4 3‘
=—(-3+2)=1

1 2
C _ _1 242
N
=3-4=-1
1 -1
C _ _1 143
23 ( ) 2 _JJ
=—(-1+2)=-1

all 2
Ca=(-1)", —5‘
=5-8=-3
C _ _1 3+2

=0 2
=—(-5-6)=11

3|l 1
Ca=(-1)"5 4‘
=4+3=7
Ad joint matrix of

7 -19 -11
A= -1 -1
2 11 7
7 1 -3
=-19 -1 1
-11 -1
Al Adjoint of A
A
7 1 -3
1
==19 -1 1
4
-11 1 7



x] .o 5 36
=| v |=5 133 +5+132
2| |77 +5 +84

Xx=2,y=2and z=3

42.1f (tan x)2 ,Show that (x* +1)2 Y, +2x(x* +1)y, =2

Sol.

-1 2
y =(tan™ x)
d—y:i(tan’lx)2
dx dx
d—y:Ztan‘lxitan‘lx
dx dx
OI—y:Ztan’1 1

dx 1+ X2



Hence, proved.

43. Sand is pouring from a pipe at the rate of 12 cm?/s. The falling sand forms a cone on a
ground in such a way that the height of the cone is always one-sixth of the radius of the
base. How fast is the height of the sand cone increasing when the height is 4 cm?

Sol.
Simplify the expression,

av _ 12cm?® / sec

dt
And height of the cone =1/6 of radius of the base of the cone.

Volume of cone :%zrzh

28



v :%ﬂ(6h)2h {h:-}

V =127h®
dv. d

S o
dt  dt

12 =127.3h° dn

> dh
1=7x3(4) o
1 dh
487  dt
dh 1
dt 487
1

48><g
7

dh 7
dt ~ 48x22

=0.0066cm / sec

;d
x> —6x+13

44. Find the integral of ! ~ with respect to x and hence find J'

Sol.
Suppose x=atand

%:iatanezasecze
doé d@é

asec’dé

1
dx=|—7——
J-x2+a2 J‘aztanzéhtaz

_ 2
-[ tan 0+1)asec 40

J- sec 0
asec? 0

=10+C
a

1
—ZtantXsc
a a



Je
X —6Xx+13

1
o
(x—=3)"+2

1 -1 X_3

=_tan +C
2

45. Using integration find the area of the region bounded by triangle whose vertices are

(1,0).(2,2).and (3,1).

Sol.
Simplify the equation,
AB:y=2x-2,BC:y=—x+4

AC:y=%(x—1)

The area A =

2

_[(2x—2)dx+i(—x+4)dx—%j(x—1)dx

1
getting area =

Getting area =3/2square units.

30



46. Find the general solution of the differential equation x%+ 2y = x* log x
X

Sol.

xd—y+2y=x2 log x
dx

2
d—y+gyzx—logx
dx x X
d—y+gy:xlogx
dx x

Now, compare the differential equation.

%+ P(x)y=Q(x)

P(x) _2 and Q(x) = xlog x
X
Integrating factor

(1F) =™

|.F =g

= log x*

= X2

Solution of the differential equation is
yxIF = [IFxQ(x)dx+C

y x X2 :J.xz-xlogxdx+C

x’y =log xj x*dx —J[%(Iog x)j x3dx}dx +C

, x 1 x'4 x*

x‘y=—Io —J'—-———

4 x logx 16
—X—Zlogx—x—2+£
y 4 16 x?

16y = 4x* log x — x* +16Cx*



47. Derive the equation of the line in space passing through two given points., both in
vector and Cartesian form.

Sol.

Suppose O be the origin and A and B be the given points with position vector aand bthe line
passing through the points A and B.

Then,

OP =1, OA=aand OB =b
AP is collinear with AB

Ap = AAB

OF - OA= (OB -OA)
F-a=A(6-4)
F=a+a(b-a)

Since every point on the line satisfies this equation for each value of 4

Since ris the position vectors of any point P (x,y,z) on the line.

r=xi+yj+zk

Similar a and bare the position vectors of point A (X, ¥;,Z,) and B(X,,Y,,Z,)

32



a=xi+y,j+zk
and b =x,i +y, ] +2,k
F=a+ﬂ(6—é)

2

XI + yj+zl2=x1f+ylj+zllz+/1(xzf+ Yo +2,Kk—x1 -y, ] -2k

(X_xl)f+(y_y1)]\_’_(Z_Zl)k\:ﬂ’{(xz_Xl)f+(y2_yl)j+(22_zl)

On equation coefficient of 1, J,and K

(x=%)=20%=%),(Y=¥1) = A(Y,~ 1)
and z-z,=1(z,-7,)

X=X =1 Y=Y =1

X, =X Y.= V%
and 224 =)
ya—

2 1

=X Yo=Y 4,1

X=% _ Y=Y _2-% _,

Hence, the equation of the line passing though the point is.

48. If a fair coin is tossed 10 times, find the probability of
(1) Exactly six heads
(i) Atleast six heads.
Sol.
Simplify the expression,
q=1-p
N=10 and P =%then . 1

o1 1
22

~

)

K

}

33



1 10—x
P(X =6)="C, [E]

_ 1o 1
4!(10—4)! 210
Therefore
105
P(X=6)=—
( ) 512

P(X 26): P(X :6)+ P(X :7)+ P(X :8)+ P(X :9)+ P(X :10)

we get

10! 10! 10! 10! 10!']1 193
+ + + t— ===

64! 73!l 821 91l 10! |2* 512

PART —-E

Answer any one off the following question:

49. Prove that I f (x)dx :I f (a—x)dx and hence evaluate j'
0 0 0

(b) Prove that:

X+Y+22 X y
z y+Z+2X Yy =2(x+y+ z)3
z X Z+X+2y

Sol.

(@) If f(x) is continuous function defined on [0, a] , then prove that.

j f (x)dx=j f (a—x)dx
0 0
Suppose

Jx

10x1=10

——F—0x

N
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then,

x=0

when,
a-0=t=t=a

a—a=t=t=0

b

J.f(x)dx=—]).f(a—t)dt { f(x)dtz—j{f(x)dx}

D ey T

a

f (x)dx :_[ f(a—t)dt

f (x)dx:_:[ f (a—x)dx

Hence, proved

I=I Jx dx
* IXx+/a—x
¢ a-x
| = dx
!\/a—x+\/a—a—x
g ]
S x+da-x gda—x++/x
g1 - flx YR x,
> X +/a-x
21 = [ dx
0
21 =[x];
21=a-0

Il
N |



X+Yy+22 X y

z X Z+X+2y
(b)
2X+2y+22 X y

2X+2y+2z2  y+z+2x Yy
1 X Z+X+2y

Taking 2x+2y+2z common from Ci

1 X y
=2(x+y+z)[l y+z+2x y
1 X Z+X+2y

R, >R,-R,
1 X y
2(x+y+2)[0 X+y+z 0
1 X Z+X+2y

taking (x+y+2z) common from R,

1 X y
=2(x+y+2)|0 1 0
1 X Z+X+2y

Expand along R,

2|1 y
=2(X+y+2) ‘1 z+x+2y‘

(x+ y+z)2(z+x+2y—y)

2
2(x+ y+z)3

z y+tz+2x Yy =C, —>C, +C,+C,
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50. (a) Solve the following problem graphically :

Minimise and Maximize: Z =3x+9y

Subiject to the constraints:
Xx+3y <60
X+y=>10
X<y
x>0,y>0

(c) Find the relationship between a and b so that the function f defined by:
ax+1, ifx<3
f(x)= _
bx+3, if x>3
Is continuous at x=3

Sol.

(0 20)

Writing corner A(0,10),B(5,5),C(15,15) and D(0,20)

We get
SI. No. Corner point Value of Z=3x+9y
1 A(0,10) 90
2 B(5,5) 60 <— Minimum
3 C(15,15) 180 «— Maximum
4 D(0,20) 180 «— Maximum

Getting Minimum value of Z=60 at the point b(5,5)

Getting maximum Value of z=180 at the points D(0,20) and C(15,15). All the points on line
segment joining the point D(0,20) and (15,15).
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(b).
f(x)ax+1ifx§3
=hx+3 ifx<3

F(x) is continuous at x=3

lim £ (x)=1im f (x)= f (3)

x—3 x—3"

i (0= i (bx+3)
=lim[b(3+h)+3]
=b(3+0)+3
=3b+3

i (0= lim (@4

=lim (a(3-h)+1)

x—3*

lima(3-0)+1

x—3"
f(x)ilgnf(x)
3b+3=3a+1
3-1=3a-3b
2 =3(a—h)

a-b=—
3
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