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(O Bwe First:Semester B.E/B.Tech. Degree Examination, June/July 2025
o Calculus and Differential Equations
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Maodule-1
dg

Prowve with usual notations tand=—.

Show that curves intersect orthogonally

r=af ltcosO)and r=Db{ |- cos0)

Find ih-:: radius of curvature for the Folium of De-cartes
X .x = 3 axy at the pomt ( 3a/2, 3a/2 Yon it

OR
If p be the perpendicular from the pole on the tangent, then show that
I 1 Ifar]
po o rtldo
Find the pedal equation of the curve —= (1+cos8).

I
Find the radius of curvature for the curve x‘}f = ?{‘-i-}.-'zﬁ

Module-2
Al N 2 px x
Using Maclaurin’s Series, prove that /1+sm2x = 1+x— 5 S -

: | % v o fu o du . du
If p=f| ;2. = |, prove that KE-—+Y%-—+E-€---‘—'E|
y.Z X

ox T dy oz

Find the extreme values of the [unction [{x.y) = ;;3+}f3-3 w-12y+20).

OR
Ealunt lim [tanx |
“valuate -
x =0 “x
U U
ITu= ™™ [{ax-by) — = 2abu
ox oy
7 X X &, v, m
Ifu= :’—; V= — WS Lo show that j‘ }=4.
X y 7 {;l:x,}gz]

hlax. Marks: 100

Note: Arswer any FIVE full questions, choosing ONE full question from each module.
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Module-3
: dy ¥ :
Solve — £ L. My (06 Marks)
di x
Water at temperature 10°C takes 5 minutes to warm uplo 20°C at a room temperature of
A40°C. Find the temperature ofwater atter 20 minutes, (07 Marks)
Solve xyp® — (x"+v7) prxy=0. (07 Marks)
OR
Solve @ v { 2Zxy 1) dx - xdy=0, (06 Marks)
_ . : . X : i _
Find the orthogonal trajectories of the family of curves — +b:‘f —=[, Where & 15 the
'I:-!_ 1 +.|Ir'l.
parameter. (07 Marks)

Find the general solution ol the equation
(px-y) (py+x) = a™p by reducmg into Clairaut’s form, taking the substitution
3

X =x Y = i (07 Marks)
Module-4
. iy
Solve zl—? -4y =cosh(2x -1)+3" (06 Marks)
2
Solve: y +2y+y=2 X+ (07T Marks)
Solve :—:: +y=secxtanx by the method of variation of parameters, (07 Marks)
X
OR
&y o T e
Solve : —=+v=6053cos{2x +1] (06 Marks)
dx”
e . o dty dy - -
Solve the differential equation d—:, - 6.:1 425y =g 48X (07 Marks)
X .4

. 3. i d}f . o 3
Solve: x7 dw +3x° —::: x4 By =bicos(logx) (07 Marks)

clx ax dx

Module-5

Find the rank ol'matrix
2 -1 =3 -]
B

2 3 -1
A= !
0 1 1
o1 1 - 1J
Solve the systemol cquations by using the Gauss Jordan method.
x - '-;r.- 4 7= q_}

(06 Marks)

X+ 2y + 37— 8§
2x+y -z=23 (07 Marks)
Using Rayleigh’s power method find the dominant cigenvalue and the corresponding eigen

41 =1

vectorof | 2 3 —1—! by taking [I 0 'll’l]T as initial eigen vectlor { carry out 6 iterations).

I
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(07 Marks)
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OR
Investigate the values of and p such that the swstem ol equations,
Xtyrz =16
X+2y+3z=10
X+ 2y Hhz=n may have
1) Unique solution
1) Infinite solution
1) No solwtion (06 Marks)

Apply Gauss elimination method to solve the system of equations,

2x+5y+T7z = 52

2X1Ty —z=1{)

Xtytz =0 (07 Marks)

Solve the following svstem of equations by Gauss- Sejdel method,

20X +y-2r=17

I+ 2y —z=_1%

2% — 3y + 20z =25 (07 Marks)
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