CREATIVE LEARNING CLASSES, KARKALA

o SECOND PU ANNUAL EXAMINATION APRIL - 2022
~CREATIVE MATHEMATICS DETAILED SOLUTION

PART - A
Answer ANY TEN questions:
1) Show that the relation R on the set {1, 2, 3} given by R = {(1,1),(2,2),(3,3),(1,2),(2,3)} is not
transitive.
Ans: (1,2),(2,3) e Rbut (1,3) € R.
Hence R is not transitive.

2) Let * be the binary operation on N givenbya*b =L.C.Mofaandb. Find 5 = 7.
Ans:5+%7 =L.C.Mof 5and 7 = 35.

3) Write the principal value branch of cot 1x.
Ans: (0, ).

4) Find the value of cos(sec™1x + cosec™1x), |x| > 1.
Ans: cos (sec™1x + cosec™1x) = cosg = 0.

5) Define a diagonal matrix.
Ans: A square matrix in which all the non-diagonal elements are zero is called as a diagonal matrix.

. <12 3
6) Find the value of x if |4 5| =
Ans: 10 — 12 = 5x — 6x
= —2=—x

= x = 2.

2 sl
2x 51

7) If y = sin(ax + b), find 2

Ans: Z—Z = a.cos(ax + b).

8) Differentiate y = e with respect to x.
. ay 3
Ans: . = (3x2). (ex )

9) Find [ sec x (sec x + tan x)dx.
Ans: [ sec x(sec x + tan x)dx = [ sec’xdx + [ sec x.tan x dx
= tanx + secx + C

10) Evaluate f; x? dx.

3
3
3 X 27-8 _ 19
Ans: [“x*dx = {—} ===
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11) Find the unit vector in the direction of the vector d@ = 2i + 3j + k.

d _ 2i+3j+k

Ans: d = TR

12) Define collinear vectors.
Ans: Two or more vectors are said to be collinear if they are parallel to the same line.

13) Write the direction cosines of y — axis.
Ans:<0,1,0>

14) Define feasible region in a linear programming problem.
Ans: The common region determined by all the constraints including the non-negative constraints of an
LPP is called as feasible region.

15) If P(A) = 0.6, P(B) = 0.3 and P(An B) = 0.2, find P(4|B).

P(ANB 0.2 2
Ans: P(AlB) =%=E=§.

PART - B
Answer ANY TEN questions:
a

16) Verify whether the operation * defined on the set of rationals Q by a * b = Y is associative or not.

2
. — (% _Mabe
Ans: (a*b)*c-(z)*C— "
bc abc
0= (5] -8
= (axb)*xc=ax(b*xc)Va,b,c €Q
Hence * is associative.
-1 —22) = 2cin-1y 1 1
17) Show that sin™*(2xV1 — %) = 2sin”'x, - <x < .
Ans: Letx =sinf = 0 = sin"x
sin~(2xV1 — x2) = sin"}(2 sin . cos 6)
= sin~!(sin 26)
= 20 = 2sin”1x.

18) Find the value of tan~1(v3) — cot™1(—V3).
Ans: tan™1(v3) — cot™1(—V3)

B
19) If X +Y = [; g] and X —Y = [g g],finannd Y.

wsxevex-v=[] Ouf)
:>2X:[120 g]
5 0

:>X=[1 4

]ande[i (1)
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20) Find the area of the triangle whose vertices are (2,7), (1,1), and (10, 8) using determinants.

2 7 1
Ans: Area of triangle = 211 1 1= %[(—14) —(—63)+(-2)] = 42—7 sg.units.
10 8 1

21) If 2x + 3y = sinx, find %.
Ans: 2x + 3y = sinx
Differentiating w.r.t x
= 2+3 Z—z =CcoSx

dy _ cosx—2
dx 3

22) Differentiate x*"*, x > 0 with respect to x.
Ans: y = xSinx
Taking logarithm on both sides
= log y = (sin x)(log x)
Differentiating w.r.t x
ldy __ sinx

Sax = x + (cos x)(log x)

d in [
= ﬁ = (xsin¥) (% + (cos x)(log x)).

23) Find % if y =log,(log x).

loge(logx)

Ans: y = log,(logx) = log 7

Differentiating w.r.t x
= Z_zc/ - (lo:] 7) (10:] x) (i)

24) Find the approximate value of 1/25.3 .
Ans: Lety =+/x
x = 25,Ax = 0.3
Then Ay = Vx + Ax —Vx = V253 - V25 = V253 -5
= /253 =5+ Ay
Now, Ay = (Z—z) (Ax) = % 0.3) =2 = 0.03

10
= v25.3 =5+ 0.03 = 5.03.

25) Evaluate [ x2.log x dx.
Ans: [ x%.log x dx = (log x) (’;—3) —f (363—3) (i) dx

x
x3logx 1
=T8T~ x%dx
3 3
x3logx x3
= & ——+C
3 9
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sin“x

. 2
26) Find f—1+cosx

sin®x 1-cos?x 1—cos x)(1+cos x
Ans: | dx = [ gy = [ § X ) dx
1+cos x 14+cos x 1+cos x

= [(1 — cos x)dx
= [1dx — [ cosxdx
=x—sinx+C

27) Evaluate f:/4(sin 2x) dx
i

Ans: f:“(sin 2x) dx = —i[cos 2x]* = —%(cosg— cos 0) = %

0

2,73 2
28) Find the order and degree of the differential equation (%) + (ﬂ) + sin (ﬂ) +1=0.

dx dx
Ans: Order =2
Degree is not defined.

29) Find the position vector of a point R which divides the line joining two points P and Q whose positio
vectors are i + 2j — k and —i + j + k respectively in the ratio 2: 1 internally.
Ans:d =1+2f—kb=—1+j+k
mn=2:1

=

Required Vector 7 = mb+nd _ 2(ci+j+k)+1(i+2j-k)
m+n 2+1

30) Find the area of the parallelogram whose adjacent sides are given @ = 3i + j + 4k and b=i —j+1i

I X
Ans:axb=|3 1 4|=514+j—4k
1 -1 1

Avrea of the parallelogram = |d x b| = V25 + 1 + 16 = V42 sq. units

31) Find the distance of a point (3, —2,1) from the plane 2x —y + 2z + 3 = 0.
AnS: (Xl,yl,Zl) = (3, _2, 1)
A=2,B=-1,C=2,D=-3

. . __ |Axq+By +Cz;—-D| _ |(6)+(2)+(2)+3] 13 .
Required Distance d = YR, s0ONDATIGH: MOC units.

32) Find the angle between the pair of lines given by 7 = (3 + 2j — 4k) + A(i + 2j + 2k) and
7 = (51— 2j) + pu(3i + 2j + 6k).
Ans: b, =i+ 2j + 2k, b, = 3 + 2] + 6k
|b)|=vi+4+4=3b|=Vo+4+36=7

. _1| bibz _q |3+4+12 —1(19
Angle between lines § = cos™! | ==| = cos™? |—| = cos™?! (—)
(3)(7) 21

b1||bz]

33) The random variable X has a probability distribution P(X) of the following form, where k is some

number:
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kifX=0

) 2kifx=1 :
P(X) = 3k, if X = 2 Determine the value of k.
0,otherwise
Ans:
X |0 1 2
POX) | k ok |3k
k+2k+3k=1
=6k=1
ak=1

6

PART -C
Answer ANY TEN questions

34) Show that the relation R in the set of integers given by R {(a,b) : 2 divides (a-b)} is an equivalence
relation.

Solution: 2 divides 0

= 2 divides a-a

= (@) eR vaezZ .. Risreflexive.
Let (a,b) eR = 2dividesa-b
2 divides - (a-b)

2 divides b-a
(b,a) eR . Ris symmetric.
Let (a,b) eR and (b,c) eR

2 divides a-b and 2 divides b-c

2 divides (a-b) + (b-c)
2dividsa—c = (a,c) eR
s R is transitive
Thus R is Equivalence relation.

R

RNV

35) Solve tan™ (2x) +tan™(3x) ==, x>0

N8

1-2xx3x

tan™ X %
1-6x2 4

5x o
— = tan—
1-6x 4

5x
1-6x2

=  6x*+5x-1=0

Solution: tan'l[ 2x +3X jz%

=1= 5x=1-6x°
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6x2 +6x-x-1=0
6x(x +1)—1(x +1)=0
6x-1=0 orx+1=0

X = 1 and x=-1
sincex =-1 doesnotsatisfy the equation

1. .
= E is a solution.

1 5

36) Express A =
) Exp L )

}, as the sum of symmetric and skew symmetric matrix.

. 1 5 1 -
Solution: Let A= . A=
-1 2 5 2

aon=lt ot 2 ]

2 4 1 2
Let P=1(A+A)=1 =
2 214 4 2 2

Thus = %(A +A') isasymmetric matrix

a-r)= 5 2 o

1, 1[0 6]_[0 3
et QzE(A'A)ZE[-G o}:[-s o}

,_[0 =3]_
Q—3 O—Q

L Q= %(A - A') is skew symmetric matrix.

1 2 0 3
N0WP+Q=2 2+ 3 0=A

Thus A is represented as sum of symmetric and skew symmetric matrix.

2 7 65
37) Without expanding and using property of determinants, prove that:[(3 8 75(=0
5 9 86
2 7 65
Solution:A=|3 8 75
5 9 86
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63+ 2
72+3
81+5

63 (2 7
72|+|3 8
81 |5 9
9(7)
9(8)|+0 [-.- Two columns are identical]
9(9)

2 17 7

93 8 8

59 9

=0 [-.- Two columns are identical]

W N

I
g1 W NN O W NN O w DN
© 00 N © 00 N ©O© 0o
al

2

38) Finddy/dx,ify=cos‘1£1+))((2] 0<x<l1

_y?2
Solution:y =cos™ 1 Xz
1+x

Put x=tand =0=tanx
y = cos™ 1-tan®
1+tan%0

y =cos™(cos260) =26

y = 2tan™x.
Differentiate w.r.t X
dy 2
dx  1+x2

39) If x=2a(0-sinB)andy =a(1+cos), find g—y
X

Solution: x=a(0-sinf)  y=a(1+cosb)
D.w.r. to6 D.w.rto6

3_)9(: (1-cosb) g—g:a(-sine)

dy _do _ -asin@

dx dx a(l-cos6)
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40) Verify Mean value theorem for the function f(x)=x* in the interval [2,4].

Solution: The function f(x)=x* is continuous in
[2.4]
and differentiable in (2,4) as its derivative
f'(x) = 2x s defined in (2,4).
Now f(2)=4,and f(4)=16

Hence there exist at least one value ce(2,4)

such that f*(c) = M

b-a
Nowf(x)zx2 = fl(x)=2x :>f1(c)=20
16-4 12
= 2x=——="=
4-2 2

Hence mean value theorem verified.

41) Find the intervals in which the function f given by f (x) =x? - 4x +6 is

(1) strictly increasing
(i) strictly decreasing.
Solution: f(x)=x?-4x+6,
f'(x)=2x-4
for strictlyincresing f*(x)>0,
i.e.,2x-4>0 = x>2
i) Strictly increasing x € (2,)
for strictly decresing f*(x)<0
ie,2x-4<0 = x<2
i) Strictly decreasing x €(-0,2)

42) Find Imdx
P X _ A B
Solution: Let(x+1)(x+2) 3 (X+1)+(X+2)
X :A(x+2)+B(x+1)

(H)(x+2)  (x*1)(x+2)
Xx=A(x+2)+B(x+1)

Put x=-2 we get B=2

Putx=-1 we get A=-1

X _ -1 + 2 "
I(x+1><x+2)"x‘f((x+1> <x+z>]"
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1 1
e e
=2log(x +2)-log(x+1)+C
=log(x + 2) -log(x+1)+C

(x+2)

x| "

=log

-1

1
43) Evaluatej.tan—z( d
o 1+X

1 -1
Solution: Let |=I;af X
X

0

dx

put tan'x =t
dx
1+ x?
put x=0 t=0

x=1 t:%
% T

.'.I=J‘tdt:—}
0

7'[2 7[2
%(E] "%

-3 .
44) Find the integral of j%ex with respect to x
X_

=dt

0
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45) Determine the area of the region bounded by y* =x and the lines x =1, x = 4 and the x-axis in
the first quadrant.

Solution : Given equation of the curve y*=Xx

y=vx

". Required area of region ABCDA

v
T

)
-2[wli 1]

%[4x2-1]=§[7]

= Esq unit
3

46) Form the Differential Equation representing the family of parabolas having vertex at origin
and axis along positive direction of x-axis.
Solution: The eqn, of the family of parabola having the vertex at origin and the axis along the
positive x-axis is y* =4ax ----- (1)
Differentiating eqn (1) w. r. t. X, we get
dy ..
2y—=4a----- i
Yo (i)
Substituting the value of 4a from eqn (ii) in
egn(l) we get  y° = (Zyj—yj(x)
X
ﬂ =0
dx
Which is the required D. E.

= y*-2xy

47) Find the equation of the curve passing through the point (1, 1) whose differential equation is
x dy =(2x* +1)dx [(x#0)]
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Solution: The given differential equation can be expressed as

dy = [2"2 +1)dx .............. (1)

X

Integrate both sides of equation (1) we get

jdy=j(2x+%()dx

it passes through (1, 1) therefore substitute

(1, 1) in equation (2) we get c=0.

Now, substitute ¢ = 0 in equation (2)

we get required equation of curve y = x* +log|x|

48) Three vectors a, b and ¢ satisfy the condition a+ b +c=0 . Evaluate the quantity

p=a.b+b.c+ca, if ‘5‘=1 \6\=4 and \6\=2.

Solution: Given a+b+c=0,
‘5‘=1 ‘B‘=4and sz
(a+b+c)(a+b+c)=0
-2 -2 -2 - — = — =
= ‘a‘ +‘b‘ +‘c‘ +2(a.b+b.c+c.a)=0
=N 1+ 16+ 4 + 2(5.6 +bc+ca)=0

> 2(ab+be+ca)=-2l

= 2u=-21 = “:%1.
49) Prove that[é,B,EHﬂ=[5,5,E]+[5,5,a]
Solution: We have [5, c+d :a(Bx(E+a))

=[4,5.¢]+[4.5.d]
50) Find equation of plane passing through line of intersection of the planes 3x -y + 2z-4 =0 and

X +y + z-2=0 and the point (2, 2, 1).
Solution: Equation of plane passing through the line of intersection is,
(3x-y+2z-4)+A(x+y+z-2)=0----(1)

Given that,(x,y,z) =(2,2,1)

(3(2)-2+2@1)-4)+A[2+2+1-2]=0
2+1(3)=0
A3)=-2 = r=-2/3
()= (3x-y+22-4)—§(x+y+z-2)=0
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Ox-3y+62-12-2x-2y-2z+4=0
= 7x-5y+4z-8=0

51) A fair coin and an unbiased die are tossed. Let A be the event ‘head appears on the coin’ and B

be the event ‘3 on the die’. Check whether A and B are independent events or not.

Solution:

The sample space is given by, S = {(H DH.2)(H 3(H 4)(H ’5)(H’6)}

(T DT, 2)(T,3)(T,4)(T,5)(T,6)
Let A: Head appears on the coin
A={(H,1)(H,2)(H,3)(H,4)(H,5)(H,6)}
6 1
12 2
B: 3 on die={(H,3),(T,3)}
2 1

=PB)=—=—
(®) 12 6

AnB={(H,3)}

1
P(ANB)=—
( ) B

= P(A) =

P(A)x P(B) = %x%: P(ANB)

Therefore, A and B are independent events.

PART -D
Answer any six questions

52) Verify wheather the function f: R — R defined by f(x) = 1 + x? is one —one, onto or
bijective. Justify your answer.

Solution: f :R — R defined by f(x)=1+x°
X, X, € R such that f(x)= f(x,)

=1+x =1+ X

=X =X

=X =X,

- f(x) = f(x,) does not imply that x, =X,
Consider f()=f(-D)=2

.. f is not one-one

Consider an element — 2 in co domain R.

It is seen that f (x) =1+ x” is positive for all xeR.
.. f is not onto.

Hence, f is neither one-one nor onto.

53) Show that the functionf :R - R defined by f(x) = 4x+3 is invertible. Also find the inverse of f.
Solution : Consider an arbitrary elements y in R.
Given function is f(x) = 4x+3
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for some x in the domain R.= y=4x+3

= 4x=y-3, = x=

y4 vyeR

Let us define the functiong: R >R

defrined by g(y) = y_—3.

4
y-3
=4 Z— (+3=
( 4 j g
fog(y)
Andgof(x):g(4x+3)=®(+Tm=%X=x
gof (x) =

This shows that  fog(y) =1, and gof(x) =1,
Hence the given function is invertible withf* =g.
Hence the given function is invertible.

Let f(x)=y = fi(y)=x

= 'I:l(y):yT-3 .o f X):X_3
1 2 -3 3 -1 2 4 1 2
5)If A=|5 0 2|,B={4 2 5]and C=|0 3 2
1 -1 1 2 0 3 1 -2 3
verify that A+(B - C) = (A+B)-C.
1 2 -3 3 -1 2 4 1 -1
Solution:A+B=|5 0 2|+{4 2 5|=|9 2 7
1 -1 1 2 0 3 3 -1

2
0
1 3] [-1 -2 0] [0 0 -3
A+(B-C)=|5 0 2|+|/4 -1 3|=|9 -1 5
1 -1 1 1 2 0] |211
4 1 114 1 2] [0 0 -3
(A+B)-C=|9 2 7|-|0 3 2[=|9 -1 5
3 -1 4|1 23] |21 1

A+(B-C)=(A+B)-C.
55) Solve the following system of equations by matrix method
3X—-2y+3z2=8, 2x+y-z=1,4x-3y +2z2=4
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3 -2 3 X 8
Solution: Let A={2 1 -1{X=|y|andB=|1

4 -3 2 z 4
3 -2 3
Al=2 1 -1
4 -3 2
|A|=3(2-3)+2(4+4)+3(-6-4)
|A|=-3+16-30
|A|=-17 =0
Hence, A is non-singular and so its inverse exists.
Now,
A,=-1 A,=-8 A,=-10
Co-factorof A A, =-5 A,,=6 A,=1
Ay=-1 A,=9 A,=7
-1 -8 -10
Co-factor matrix A=|-5 -6 1
19 7
-1 5 -1
adjA=| -8 6 9
10 107
A= adj(a)
A
-1 5 -1
a_ 1
Ar=—| -8 6 9
-17
10 1 7
Given system of equations can be written as
AX=B X=A"B
x| . -1 5 -1][8
YIF 17 8 -6 91
4 40 1 704
x| . -17
==|-34
Y 17
1 Z | -0l

x=1 y=2; z=3

2
d dy:2.

56) If y = (tan'lx)2 then show that (x* + 1)2 d_xg +2x(x* + 1)&

Solution:y = (tan'lx)2
Differentiate.w.r.t.x

dy _ ) 1
d—X— (tan 1X)X1+X2
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cross multplying

(1+ xz)j—i = 2(tan'1x)

Again Diff.w.r.t. x on both sides

2
(1+x2)d—¥+d—y.2x= 2 -
dx° dx 1+Xx

multiply (1+x*) on bothsides

o2 d
(1+x2)2d7¥+2x(1+x2)d—§= 2

57) If length of x rectangle is decreasing at the rate of 3cm/ minute and the width y is increasing

at the rate of 2cm/ minute, when x =10cm and y = 6cm. Find the rate of change of (i) the
perimeter (ii) the area of the rectangle.

Solution: Given(:j—)t( =-3cm/ min % =+2cm/ min
When x =10cm, y = 6¢cm.

(i) p=2(x+y)
Dwir.tot

dp _ g(d_XJ,ﬂj
dt  dt

= X = (-3+2):-2cm/min
dt

Perimeter is decreasing at the rate of2cm/min.

(i) A=xy
dA _ dy dx
— =X—ZtYy.—
dt dt dt
=10(2)+6(-3) = 20-18
=2cm? / min

Area is increasing at the rate of 2cm?/min.

58) Find J'de_xaz Hence evaluate | %

. 1 1
Solution: h =
e have x*-a* (x-a)(x+a)

1 [(X+a)—(><-a)}

"2 (x+a)(x-a)

J de_x 2 zz_la{j (xd-x a) - (xdf a):l

1
= z[log|x-a|- log|x +a| | +c
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By the above result,

J.x -16 J.x -4°
1
2x4

X-4
X+4

x-4
X+4

log +c:—Iog

8

59) Find the area enclosed by the elllpse —+ .

P 1 by using integration
Solution:

B(0,b)

K\
A )
.\"(-u.0)! dx X(a,0)

B'(0,-b)

Avrea of ellipse = 4 (Area of the region ABOA).

Area of region ABOA = J'an dx

Xy _
[Now,a—2+F—l
y2 | 2
ra
y?  a?-x’
b @
2
y2: Z(az_xz)
__,\}a - ]
Area of region ABOA = —J.Oax/az -x% dx
a
2 a
i X a7 % + & gint X
al 2 2 a ),

2
=01 2,0+2 sin"1 -0
aj\2 2
_b(m?
al 4
. b\ ma’
Avrea of ellipse =4| — |— =mab
a) 4

60) Find the general solution of the differential equation cos“x dy +y= tanx[o <x< gj
X

Solution: We have coszx.j—y +y= tanx(o <x< Ej
X
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divided by cos®x we get

d
d_y +Yy.5ec’X = tanx.sec’x
X

compare with dy +py=Q
dx
p=sec’x  Q =tanx.sec’x
|E= eIp.dx - ej.seczxAdx — ptax
solution of differential equation is

y(1F) = [QULF).dx+c

y.e™™ = j tanx.sec’x.e™™.dx + ¢

when | = jeta”x.tanx.seczx.dx

put tanx=t = sec’x.dx=dt
1= [e'.tdt
I=te' —jet.dt
| =te'—¢
| = tanx.e™™ - ™ -------- (2)
substitute (2) in (1)
y.e™™ = tanx.e™™ -e"™ +¢

y =tanx — 1 + c.e®™

61) Derive the equation of line in space passing through a point and parallel to the vector both in

vector and Cartesian form.

Solution: Leta be the position vector of the given point A with
respect to the origin O. let ‘I’ be the line passes through the point
Aand is parallel to a given vector b. Let r be the position
vectors of any point P on the line.

Then AP is parallel to b,

We have AP =ib

= OP-OA=2b
= r-a=\b

= r=a+ib

This gives the position vector of any point P on the line.
Hence it is called vector equation of the line.
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Cartesian form:
Let the coordinates of the given points
A(X1, y1, 1) and the direction ratios of the line be a, b, c. consider the coordinates of any point P(X, v,
2).
Then r=xi+yj+zkanda=x,i+y,j+zkand
b =ai +bj+ck
Substituting in r=a+Ab, we get
Xi+yj+zk = (xli +y,j+ zlk) + x(ai +bj +cf<)

Xi+yj+zk = (x, +aL)i+(y, +br)j+(z +c))k equating their components.

X - X - z-2
Weget x=x,+a\, y=y, +bA, z=z,+ch = A= al’ x=yby1,x= cl

X-X_Y"N_2-4
a b c
This is the Cartesian equation of the line.

=

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

Solution: E, : Event of choosing bag I; P(E,) =%

E, : Event of choosing bag I1; P(E,) :%
A : Ball drawn is a red ball

P(A|E,)=

P(AIE,)=

©IN ool &~
N, N

By Baye’s theorem

P(E,)P(A|E,)
P(E |A)=
(E:1A) P(E,)P(A|E,)+P(E,)P(A|E,)
1.1 11
—_ ENUCATION £
1.1, 11,13
2°2 24 4 8 8
2
F>(E1|A)=5

63) If a fair coin is tossed 10 times. Find the probability of
a) exactly six heads
b) at least six head.
Solution: Let X be the number of heads obtained
when a fair coin is tossed 10 times.
Now, n=10

P = p (getting a head) :%

q=1-p=1-

N |
N |-
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The binomial distribution of x is
P(X=x)="c,p*q"* where x=0,1,2.....n

e 3]

a) P(Exactly six heads) =

e o]

o0y L, 1 _210 105

64 16 1024 512
b) P (At least 6 heads) = P(x>6)

=P(x=6)+P(x=7)+P(x=8)+P(x=9)
+P(x =10)

105 , 120 = 45 10 1
= + +

= + +
512 1024 1024 1024 1024
386 _ 193

1024 512

PART -E
Answer ANY ONE question

64)
a) Maximize Z =4x +y
Subject to the constraints: x+y<50; 3x+y <90;

Xx>0;y=>0
Solution: We have to minimize Z=4x+y
Now changing the given in equationx +y <50————————— )
X+Yy<90-—————~ @ xy=0 ——————— ©)
To equation,
3xX+y=90 X+y =50
X 0 30 X 0 50
y | 9 0 y 50 0
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‘ ‘ B(30,0) ‘ (50,0))&
0 10 20 300, 40 50—

The shaded region in the above fig is feasible region determined by the system of constraints (1) to (3).
It is observed that the feasible region is bounded. The coordinates of the corner point OBEC are (0, 0),
(30, 0) (20, 30) and (0, 50)

The maximum value of Z = 4x +y

Corner point Z=4x+y
0,0) Z=0
(30,0 Z =120 maximum
(20 ,30) Z=110
(0,50) Z=50

Z.... =120at the point (30, 0)

2 3
b) If the matrix A:L 2} satisfies the equation A*—4A+1 =0, where | is 2x2 identify

matrix and O is 2x2 zero matrix. Using this equation, find A,
Solution:

Now, A’ —4A+1 =0

Therefore, AA—4A=—I

or AA(A™M)—4AA" =—IA" (Post multiplying by A because |A| = 0)
or A(AA™Y) -4l =-A"

or Al —4] =—A"

9 4 0 2 3 2 -3
or A =41 -A= - =
0 4 1 2 -1 2

2 -3
Hence A™*
-1 2
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f(x)dx = [ (a-x)dx PR~
65) a) Prove that JofOx)ax=[ 7 (a-x)dx and hence evaluate [——=""—dx

2 \/sinx + \/cosx
Consider Ioaf (a-x)dx

When x =a, t=0,

Puta-x=t in RHS and x=0, t=a

dx =-dt
2) =-J,T(5)(a)
= [t [ [ (xax) =< F(x)ex ] Jf(Dox=[1 (x)x
[7F(x)dx = [ (a-x)dx

_ Jfsinx
I = ! T foa (1)

I:? Jsm(/z x) »
0 \/sin(%-x) +\/cos(%-x)

I—f Jcosx 2)
—W .............
(1) +(2) gives
ol = ? SInX+\/COSX N,
0 \/cosx ++/sinx
i
= Jldx
0
21=[x]
21=L
2
1=z
4
b) Find the value of K, if f(x)= {KX” I-fXSﬂ: is continuous at x=m.
cosx , if x>=n

Solution: The function is defined at x = .
ie, f(x)=Kx+1l = f(n)=Kn+1
LHL = Iimf(x)= lim Kx +1=Knx+1

X X1+

RHL=IlimKx+1= lim cosx = cosn

X—>T X—>n+

fis continuous at x ==

Kn+1=cosn
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66.

a) Show that of all the rectangles inscribed in a given fixed circle, the square has the maximum

area.

Solution: Let a rectangle of length | and breadth b be inscribed in the given circle of radius a.

Then, the diagonal passes through the centre and is of length 2a cm.

/N

a

b

Now, by applying the Pythagoras theorem, we have:

(2a)? =12 +b?
—b? =4a2 |2

—b=+4a’-I°

Area of triangle, A=1+/4a%—1?
Therefore, 3—'? =+/4a’ - 1% +1 !

= 4a? 1% -

= (-2
2\4a2 —1? S

|2

4a° —|?

_4a =21

Vaa? -I?

d’A Jaa? 17 (a4 217 2D

2\4a® —1?
dl? 4a% —|?
B (4a2 —IZ)(—4I)+I(4a2 —I2)
- 3
(4a2—I2)2
121+ 218
e
(4a2—I2)2
B —2I(6a2—I2)
R
(4a2—I2)2
Now, d—A:O
dl
2_ 92
Hence, :M:
Jda? —1?
= 4a% =2I°
—1=42a
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Thus, b=+/4a’ —2a’
=28’
=J2a
When, | =+/2a
da2a  —2(V2a)(6a’ -2a°)
di? 2J2a°
22a°

=-4<0

Then,

By the second derivative test, when | = J2a, then the area of the rectangle is the maximum.

Since, | =b=+/2a the rectangle is a square.

Hence, it has been proved that of all the rectangles inscribed in the given fixed circle, the square has

the maximum area.

1 a a°
b) Prove thatll b b’*/=(a-b)(b-c)(c-a).
1 ¢ ¢
1 a a’
Solution: LHS.=[1 b b?
(SNERCs

By applying Ri—R1 - R2, R>—>R2> — R3

0 a-b a*-b’
=0 b-c b®-c?
1 ¢ e
0 a-b (atb)(a-b)
=0 b-c (b+c
1 ¢ c

Taking (a—Db) and (b — ¢) common from R; and Rz respectively.

01 a+hb
=(a-b)(b-c)j0 1 b+c
1 ¢ ¢

Expanding along R

=(a-b) (b-c)[0(c?-bc-c?)-1(0-b-c)+ (a+b)(0-1)]

=(@-b)(b-c)[0+b+c-a-b]
=(@-b)(b-c)(c-a)

R R R R R R R R R R R R R R R R R R AR AR AR R R R R R R R R R AR R R R R R R R R R AR AR A R A R R R R R R R R R R R AR R R R R R R R R R R R R R R R R R AR R R R R R R R R R R AR
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