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MODEL SOLUTION WITH OF SCHEME MARKING
Q.N. | Sub. Ma-
| | Q.N. rks
I. | a) |From given system of linear equations
I e [ o
[A:B]:{l 2 4 :l] 01
1 4 10 :22
Apply R,_R; R3_R; and then R3_3R;
1 | 1
[A:B]=[0 13 ¢ A-1 ] ........... (A)
0 00 : A2 —31+2
Here p(A4) = 2. The system will be consistent if p(A) = p(A:B) = 2. 01
Therefore A* =31 +2=0 ie.A1=1,2
Case .If 1 = 1 then the system reduces as
| T S |
[A:B]=|0 1 3 : OJ
0 00 =0 s . 01
p(A) = p(A:B) = 2 < n - The system has infinite solutions.
\
f Ryshowsy +3z=0,letz=t ~y=-3¢t
Ryshowx + (=3t)+t=1 ~x=1+2¢t 01
Hence for A = 1 the solutionis x = 1 + 2,y = =3t ,z=1t.
Case IL:If 2 = 2 then the system reduces as
I SR B
[A:B]=]0 1 3 : 1]
0 00: 0
p(A) = p(A:B) =2 <n .the system has infinite solutions. .
Ryshowsy +3z=1,letz=t ~y=1-3t
Ryshowx+ (1-3t)+t=1 ~x=2t
Hence for 1 = 2 the solution is x = 2t,y=1-3t ,z=t. 01
' b) Step I- :To find the eigen values -

We know the characteristics equation of matrix A in is A=Al =0
13 —Slﬂ.z +Szz._ ,A, = 0
A —912-91+81=0




a)

solving we get 1 = —3,3,9

Step-1I: To find corresponding eigen vectors-
Case-I: For A = 3 the matrix equation

[A = A11[X] = [0] reduces

2 TR

By Ryand R, we have
2x+0y+4z=0
X+2y4+4z=0

X =) z W <
By Crammers rule 5 = = = = this gives X, =| 2

it
Case-II: For = —3 the matrix equation [4 — AI[X] = [0] reduces

4 0 —41x 0
R

-4 4 61]lz 0
By Ryand R, we have

4x+0y -4z =0and Ox+8y+4z=0

X =Y Z y A 2
By Crammers rule= = = = = this gives X, = [—1
2 1 2 2
Case-III: For A = 9 the matrix equation [A — AI][X] = [0] reduces
’ =840 @& Fex 01
[ 0 4 4 [y} ={0
-4 4 —6]lz OJ
By R;and R, we have

—8x+0y+4z=0
Ox+4y+4z=0

X i Z S .
By Crammers rule= = = = £ this gives X3 =[|=-2
i 2 2 2

Given y = sin px + cos px
Diff. w.r.t x , n times

Vo =p" [sin (px o %) + cos (px + ?)J
|
Yn =p" [{sin (px + %) + cos (px + %)}ZJ

1
_ 2nm\) |2
Yp =p" {1 + sin <2px + T)}

1
Yo =D"[1+ (=1)"sin 2px]2

N =

01

01

01

01

01

01

01

01

01

01



i

N

|

[ B | Giveny = eacos™x (1)
f Diff. w.rt x
01
-1 =i
e
(1=x*) »? = a?y? (i) 01
Again diff, w.r.t x
(1-x*)y, —xy; = a’y (iii) 01
Now diff. n times w.r.t.x by Leibnitz’s Rule
D*[(1 = x*)y,] = D™(xy,) = D™(a2y)
01
(L= x")ynay = 20+ Dxy; — (02 + a?)y, = 0 (iv)
f We know that Taylor’s series expansion state that
{4 (x B a)z n (x - a)3 1
f@=f@+GE-af @+~ @+ ey | )
T 1 (A)
Here a = g
f(x) = In(cosx) s f(a) = In% 01
f'(x) = —tanx s f'(a) = -3
f'(x) = —sec?x s f'(a)= -4 01
f"'(x) = —2sec? x tanx s~ f"(a) = -8/3
Put all above values in (A) o1
1 ™ ™2 4 m\3
In(cosx) = lnz—ﬁ(x—g) —2( —;) —5\/3—<x—§) + -
Given x*y¥Yz%? = ¢
Taking In of both sides
xInx+ylny+zlnz=Inc
diffwrt.y (keeping x constant)
o+{ ) 1}+{ L 1}62—0
yy ny. z—+Inz. i
0z —(1+Iny)
T dfmny @ 01
Similarly,
0z —(1+Inx)
Dee—m— 7
0x (1+Inz)
intx = v = ey
Atpointx =y =z  both :>6y =—-1= =

Now, diff (A) w.r.t ‘x°

OIJ




0%z ] 6{ 1 }
gy -~ HIny) o (1+1Inz)

=i 1 62}
——— ¥ — ok —
(1+Inz)2 2z ox

=——(1+lny){

Atzx=y=g

s .y 1 1 ; }
= —_—— x — % (—
d0xdy (L +lna) {(1 +Inx)? x i

=!
x(Ine + Inx)

= —{xInex}™!

x3 +y3
X—=y

(x3 + y3)
tanu = =z, say
xX—=y

x3 + 13
NZ= ( = }7) is hemogenous function of degreen = 2
Also,z=tanu -~ f(u) =tanu - f'(w) = sec?y

~ By Euler’s deduction [

du du  f(w
xa+y@— nm

= 2tanu cos?u

=2sinucosu = sin 2y = guw), say

By Euler’s deduction II
¥V + 22y Uy +y2U,, = g(u)g' (w) — 1]

= sin2u [2 cos 2u — 1]

= 25in 2u cos 2u — sin 2u

= sin4u — sin 2u



( )chosBu.sinu

C | from given equations, we get

Z-oXxy->uv
1 As x% =au+ bv L 2X—=aq

I

2 i . —_ =
y°=au—bv "Zyau a

0z 0z dx 0z Qdy

ou  dx du y ou

0z sa 0z [a

2 az_az au) 0z au)

4

"2 (4)

BRI NES
dz 0z <bv) 0z (—bv)

v.%=a. +a—}-’. 7

(B)

X

, Adding (A) and (B) gives,

2[ az+ 82}_62 (au+bv>+az au — bv
“ouTV ol T o ay'( )

X y
B az+ 0z
TR

d) | Here,
Uu—-x,y-t

~du  OJu dx Odu dy

“at T oxd Tayar




BB e ]
cos (:—Zt) [tlz(et)_ tif‘] gt 01

From given equations,
vz zx xy

o ulv;W _)x,y,Z

To find J,

_Iwv,w)

= y

X ox
it = 01
S A(ny,z) y

N[IRR< ] &N

Yz zx xy
yz —zx xy
yz zx —xy

_ 1
T x2y272

-1 1 1]
-1 1’:4 (A) .

_ yz.zx.xy

x2y272

To find J':-
=L u=0 f=F g =P,
fl—x u=0 fz—y v‘o'f3—z w=0

]’ = M = (_1)3 a(f;l'fZ'fS)/a(u; v, W)
0w, v,w) f1, for 5)/3(x,y, 2)
-1 0 0

0 -1 o0
0
Z

01

= =




from Equation (A) and (B)

+ +
cosA  cosB  cosC

il R 01
From sine rule,
a b S op
sinA  sinB sinC
=a=2RsinA =da=2Rcosd dA C 01
=5 =2RdA )
cosA
Similarly, e
=b=2RsinB = db=2RcosB dB N *\C/B
=2 _oRdB (ii) 01
CoSB
And,
=c=2RsinC =dc=2RcosC dC
= 2R dC
= o (iii) .
Adding Above Results,
da db dc
=2Rd(A+B+C)=O 01

¢ | Let the dimension of the box be XY, Z
S=xy+2yz+ 2zx (i)

V=xyz (i)
the material required is least if its surface area is minimum.

Construct new function

F=S+1v

F=(xy+2yz+2zx)+ Alxyz)

Differentiate F with respect to x, Y & z respectively, and equate it to 0

oF
=02+ =0 (iip)

oF .
~E (x+22)+A(x2) =0 (iv)

01

01

7



oF
B Cy+2x)+A(xy) =0

x(iii) , y (iv) , z (v) and equating all get
Xy +2zx =xy+2zy = 2yz + 2xz = —Axyz

= 2xz =2yz, xy=2zx

=>x =y, andy = 2z

SX =y =2z
Put in equation (i)
(22).(22).2 = 32
~z23=8, =z=2

The required dimension are,
X=4y=4andz =2

flG,y) =xY = f(1,1) =1

= f, =xYInx 2L(11)=0

= fr = yxy1 =401 =1

fa =yl —Dx¥2, o fex(1,1) =0

fiy = .20 Dnx + x0-1) fey(L1) =1
|

by = Inx (x¥.Inx), 2 (L1 =0

Putting all above values in Taylor’s theorem

fCy) = f(a, 1;) + [(x - Df(a,b) + (y — Dfy(a,b)]
ol =D fata b) + 26~ Dy - 1), (0 )
+ - D25 (e )] 4 - ..

xy=1+[(3_c—1)+0]
+%[(x— 1)2.O+2(x—1)(y— D.1+ (y - 1)2.0]

=1+(x—1)+(x—1)(y——1)+ ........




a) | Given limits are, "
y=x, toy=m/2
and
x=0, tox=mn/2 B@)’S\

i

N

which shows the region as sketch bel(‘,w
Change the order of integration
~ Draw a strip parallel to x-axis
|~X)=0 to x=y
‘andy =0 tonzn/Z

01

01

01

01

Use Elliptical polar transformation _%7 T‘%

X = arcosf B S

y = brsing } = dxdy = abr drdg
~ellipse get reduce into circle of unit radius
n o a A
2 (Y n
%] = f [ (abr cos ) (abr sin 0)dx. (r?)z .abrdrde
0=0Jx=0
9/ 8;TL77/

y 1
= azsz- sinf.cos @ do f 3 dp
x=0 r=0 B

T
2p2 (sin2 0)7 (r”*‘*)l
=4a )
2 . n+4 e

01

01

01




Using spherical polar transformation

X =rcosf@sing ; Y=rsinfsing ; z=rcos@

“dxdydz = r?sin6 drdfde

As limits are x = 0 to oo; Yy=0toow; z=0to
implies, the volume is in positive octant of sphere of oo radius, whose

standard limits are,

A

2
_ (E_o),(1—0). /sinztdt

2
t=0

axis

Since the loop is symmetrical about x-
implies, j = 0

& f x dxdy
[ [dxdy

10
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e T —

[ rcoso. rdrde
Jfrdrde

r
7 3
= [cos@(;)

avcos @

_ 2a®
B

9—4

Un
= lim2

(

TZ
wl (2
0 1'[20

v/
5
3
f (1-2sin%20)2.cos0 do
S

&

n+1

4 avcos @
) a6
o=-7
T
4
2a?
— f cos 26 do
2
=
D= if' AN
P
//2
e

'l A@Go)

)2= lim 2

1 .
S =T oz 1S converges by p-series test.

01

01

01

01



As the sum of the two convergent series is convergent.
~ The given infinite series is converges.

(n+ 1"
n = nn+i

oy 8 T n+1\ 1
e Vs (S
1+l 1
= lim O lim(1>x=x

n'/n

n—-oco 1 n—-oo

xTL

Hence by Cauchy’s root test the series is converges if x < 1 diverges
if x > 1 and test fails if x = 1

For, x =1
(n+1)" 1
Uy = nnT Let Uy = ;
i [0 o g LB 1)
o] = B
ANy :
= lim (—") ~e finite (#0)
n-co 1

Hence by Comparison test both 21U, and Jin=1Vy, behaves alike.
Yo, :

D=1 Vp= D2, — diverges by p-series test.

Hence 3.7, u,, converges if x < 1 and diverges if x > 1

Given series is an alternating series

Zoo U, =y 1)k
n=24%n 7'L=2n(1nn)2

. 1 L1 1 L
™7 2(In2)? 3(In3)2 " 4(In4)2  5(ns)2

is alternating series with each term is less than preceding term
Also lim [u,| = 0 01
n—-oo

Both the conditions of Leibnitz’s test satisfied.
Now

o o0 1 1
Ln=zluy] = [ x4 = [t

1 i .
5 [— —J = — s finite
Inx In2

Hence by Integral test given series Y%, Uy is convergent.

12
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