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First Semester B.E. Degree Examihation, June/July 2023
Galculus and Differential Equatiohs 

,

Time:3 hrs. ,r,,.r"':'114u*. Marks: 1 00

Note: Answer any FIVE full questions, C'ibosing ONE full question from each module.oo
o
!
a.

e

o
dI

iv
O-.

d9
-o
ool
coo

,= ct

b9p
OEI

-q (,

u2

d=

FY

-!60
ootr
Nd
v 

,;

-?'r
5.u

^:
o;
L'F9E,o

rE
?-o
>(k
olo.o0

uo
=uo-
(r<
-61
o:
z.

h
o.

la.
b.
c.

, ,Module-1

With usual notations prove thattan O = r f
Find the angle between,{he:curves r2sin20 : 4 and I : 16 sin20.
Show that for the curve r(1 - cosg) :2u, p'varies as d.

log0

(06 Marks)

(07 Marks)
(07 Marks)

(06 Marks)

(07 Marks)

(07 Marks)

(06 Marks)
(07 Marks)

(07 Marks)

(06 Marks)

OR'"" '

1^
2 a. Find the pedal equation of the curve 'o =1+ cos0.

r

b. Find the angle between the curves r+'a'log 0 and r =

c. Find the radius of curvature of the curye x3 + y'= 3axy at f+,+l\z 2)

Module-2
Expand the function .t/iTrir 2. by Maclaurin's series up to the term containing x

11'u = (2x - 3y,,3y - 42,42- 2x) then show that 6u* * 4ur,-f 3O, = 0,

rsO. Show thedeg{'A = r2 sin0.Ifx = r sin0 cos$, y : r sin0 sin$; : i cc
0(r,0, $)
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,, .,,,,r

4 a. Evaluate ' lim^[a- + b- + c- )"* .x-+ul ? I)

3a.

5a.

b.

U.

b.

c.

b.

c.

OR

If u = tan-r(y/ x) where x = et- e-tand y: et+ e-1, find the total derivative

differentiation.
Find the extreme values of x3 + y3 - 3x - l2y + 20.

Modute-3

Solve, +- ytan x - y' secx.
dxJ

(06 Marks)

du-;- uslng paftral
dt

(07 Marks)
(07 Marks)

*2 u2
family of curves 1r + -i- = t where ), is aa' b' + l' 

(07 Marks)
(07 Marks)

I of2

Find the orthogonal trajectories of the

parameter.
Solve , p2 + }py cotx - 5?: O.



I

6a.
b. Water at temperature 10oC takes 5 minutes to warm up to 20oC at a room temperature of

(07 Marks)40'C. Find the temperature of the water after 20"minutes.

Find the general solution of the_equati91 (nxr- 9 6y + x) : a2p by reducing into Clairaut's

form by taking the substitution X:1r, {'--'."r,'r.:.'' (07 Marks)

OR

Solve : (xy' + y)dx +2(x2y2 + x + ya)dy = g.

21MATl1

(06 Marks)

(06 Marks)

(07 Marks)

(07 Marks)

(06 Marks)

(07 Marks)

(07 Marks)

(06 Marks)

7z*52,2x+y*z:0,
(07 Marks)

Module-4
a. Solve : (4Da - 4D3 -23D2 + DD + 36)y = 0'

b. Solve,q+9= x2+zx+4.dx' dx

c. Solve by using method ofvatiation of parametets y" -"2t' + y =

OR
Solve:y"*2y' *Y:a3*.

11 12 r

'ov ^ rd2v dY
Solve:x' :'; *3x' '; +x-i*Ey=6)cos(logx).'- dx' dx' dx
Solve:(D'+ 4)y:*'.

,, ''Module-S
Find the rank of a matrix by reducing in to echelon fornl

l-o I -3 -1.l 
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Solve the systefuof equations by Gauss-Jordan method: 2x + 5y +

e

;

8a.
b.

c.

9a.

10 a.

b.

'c.

b.

c.
x+y+ z:9.
Solve the..bystem of equations bi Gauss-Seidel

27x *.6t'- z = 85,6x + 15, +'',72 = 72. Perform 3

itelative method: x * y + 542: ll0
iterations by choosing (0, 0, 0) as initiai

(07 !Iarks)

0R,.,
Fbr what values of l, and p, the system ofequations x * y + z= 6, X + 2y + 3z : 10,

x + 2y * )uz: pr has (i) no solution (ii) Unique solution (iii) Infinitely many solutions.

- (06 Marks)

Solvethesyts-tpmofequationsby€ausseliminationmethod: x*y+z:9,x*2y+32:8,
2x+y-z=3. (07 Marks)

Using Rayleigh's power method, find the largest eigen value and the corresponding eigcn

lq 1-lltt
vector of the matrix | 2 3 -11 Uy tutmg [t 0 0]' as initial eigen vector. Carry out 5

tt

-l'::,",:':: L-2 I sj
iterations. ._"-.,,, (07 Marks)

.r * ,t t X'*
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