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Ffrp.t Semester B.E. Degree Examination, June/J[.ly 2023
ll.'".,,-- Galctrlus and Linear Algebr".' ',:

Time: 3 hrs. Max. Marks: 100

Note: Answer ahy FtrVE ll questions, choosing ONE full questionfrom each module,
0)(,

'.i5
o
(B

o.
(!

q
6

0)
(B
ok

E9
(!=
o;i
-37
6V

=r'ooll
.E?
.= e.ld<-

ESotr€g
o3
Es

9s
bU

o!boc
6d

3E!s3
!6
-e. B

6r
48"tro-
5(€oi

9E1<)aL=
EE
rro
ep>,:
troo
o=
tr8
:iD
o-

o<
-.: o.i

o
oz
(d
Lo

I I r(dr)'I a. With usual notations, prove that -:- - +-:-l i:- |"ii.:",: " p' ,' ' ro [aeJ I ,,, 
,

lius of curvat,rie& curve y' = 
u'-(u P at the point (a, 0).

,..1':t'. ',, l- :X':
1 '- /^\

c. Forthecurve 0=lJr'-a2 -cos-ll 
o 

l,prorethat p2 =r2 -a2.a \r/.^
.,1.-.. .; -::"". 

lQR.'."
2 a. Find the angle between the curves r r't{iloosO) and r =Zacos0.

b. Find the radius of curvature of the curv€i:i=..apin n0 at the pole (0, 0).

c. Find evolutes curve Y2 = 4axas 27ay?';=4(i;A)' ...1::,. 
...... 

.

,,,1,: .,'rMadulq2. r :,
3 a. Obtain Maclaurin's expansion of e*-'* upto the term containing xa.

I

b. Evaluate ,, [a. 
+ b- + c- ); .x+of 3 )

c. Find the extreme values oi(x, y) : *'f (t- * - V)

.-'"'',. OR

Module-3

AU AU AU

r' ,, , AX Ay 0Z ,:: 1.r 
r: 

-i : *J

b. If u = x+3y2 -22, y = x2yz,w : 2:.2 -xy, find the Jacobia, *:* at (1, -1, 0).

c. Findtho stationary values of x2 + y' +r' subject to the condition xy +yz+zx =3az .

,.:,

I ll-x
s a. Evaluate 

J J I. dzdxdy.
oy'o

b. Find the area bounded by thp ellipse \.*= l, above x-axis.a' b'

c. With usual notations, prove that p(m,n) = g.
lm +n
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6 a. Evaluate [ [ , 
* 

, dx dy by changing the order of integration.
J l x. +y.0.y

I oo '

b. EvaluateiT.-(*'*v')dx dy by changing into polar coordinates. l ,
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Prove that IJsin e'd0* [fl = n.
o " 

* Jr,n e ,''.' .'' '

: Module-4
Solve P(P + Y) = x(x + Y). -;ir ..,'''i ,',''ti. ;:i,'

Find the orthogonal trajectories to the family of curve, !' = 4ax .

solve$+Y=y'x. ',' . ,';.',;).':'dxx
':'l: 

lli:lll'' oR ;"'

Solve (x' *y' **)a*+xydy = 0.,,.. :"..";.r"1-"-,

A body originally at 80'C coot aii,ry,fl1,11p,,60'C in 20 minutes, the temperature of the air

being 40'C. What will be the tempe1afi..tii-,."^bf the body after 40 minutes fiom the original?
:;;;,).';".ii (07 Marks)

Find the general solution and singular solution of the equation sin pxcosy = cospxsin y +p ...r..,.. 
(06 Marks)

Module-S ,

,l;1. .,'2t' ilT-'l;i.'., ::r;',rl
Find the rank of the ",""t- I 1 : i ; I 

by rea.,cihg to row+educed echelon form.

tt
[oB75]

',, .'. (06 Marks)

Apply Gauss-elirnination method to solve the x+4y-z=-5, X*y-62=-12,
3x - y -z= 4. .1 . :' 1.. 1 

- 
(07 Marks)

12 I ol
Findnumerically largest eigenvalue andcorresponding eigenvectorof l-t Z -l I bV

[o -r z)
,.1-'-' ,. ..... ....

Rayleigh's power method. Take initial eigen vector [t,O,O]' . Carry out five iterations.

. , ,, (07 Marks)

,oR
'[est for consistency and solve the system of equations, x+y+z=6, x:){,+22=5,
3x+y *z=8. (06 Marks)

b. Solve the systemof equations byGauss-Seidel method x+y+ 542=110,27x+6y-z=r85,
(07 Marks)

(07 Marks)

6x + 15y +22 = 72 . Carryout three iterations.

[-r 3lc. Diagonalize the matrix | -. . l.l-2 4)
* * * *.*

2 of2


