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l.a) Find the Laplacc rransfirrrr oi'rhe funcrion f (t') :
b) Pror e that L-r{f (s)} : f (t) anct / (0) = 0 rhcn L

c ) Evlluaref,' a-b,t d r.
d) Show that 0(p,q) : 0(p * t,q) + F(p,q + t).
e) Find the area bounded by the curves ! = x,! : xZ

l^Z rn Er aluare 6 /nu"--t- 1vz + y2)dydx bi changing into polar-coord jnares.

g) Find the directional derivative of xyzz * xz at (l,l,r) in a drr:ection of the

Find a unit normal vector to the surface x2 + y2 + zzz :26 ar the point
Fjnd the worl< done by rhe lbrce F = 3x2i * (2xz - y)j * zk alt:ng
.joining the p6hts (0,0, t ) ancl (2.1,3).

j) Find the circulation of F round the curve c where F :
the lccrrngle rvhose i crlieus ar.e ((t,0 ), ( 1,0), (f ,l ) (0,' \ -/ \

1r 0
\-t+2a (t .

1 I"r;r " rl - 'll
(J/ \-)_/., - dr.

(e'sin y)i + (e,

;)

I3l

i2l

t3l
t2l

t3l
nor:rnal to the

L2)
h)

i)
(2,2,3). L3)

the straighr Iine

l2l
cos y)7 and c is

, t3l

(50 NIarks)

x(0) = 1 ancl

t l0l

I l0l

2. Solve

x'(0)

I'AR'I'-B

the differential equarion * * +{ - nr: e3rgiven rhar' dtt dt

- -2 using Laplace transfornts.
OR

3. Use Laplace.tr;rnsfbrrns, solve y(L) = I - e-' + [iyG - u) sinud.u.

4 a) Prove rhar f (i) : ,e
b) Prove that f(n)f (1. - n) :

sln nlr

OR

[-5+5J
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l.a) Find the Laplace rransfirrm o1'rhe funcrir-rn f (t) :
b) Prore that L*'{f(r)} = f (t)anci /(0) = 0 rhen L

e ) Evrluarc f ̂ '' a-o*' d*.Jl)

d) Show that [](p,q) : 0@ * 7,q) + F(p,q + t)
e) Find the area bounded by the curves y : x, ! = x2
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MATHEMATICS.II
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Time: 3 hours Max. Marks: 75

Note: This questioh,paper contains two parts A and B. :

Part A is compulsory whrch carries 25 marks. Answer all questions in part A.
Part B consists of ,5 Units. Answer any one fLril question lront each r_init. Each
question carries l0 rnarks and nray have a. b, c as sub qLrestions.
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(25 Marks)

<t<a ,"t.
1t<2a l-l

0
o)

^" l;z:;z
Evaluare I; I;" -t 

1v2 + y2)d"ydx by changing inro polar coorcirnares.

t3l

i2l

t3l
r tt
L- l

t3l

h)

i)

Find the directionai derivative of xyz2 * xz at (1,1,1) in a direction of the normal to the
' surface 3xy2,* y : z at (0,1,1), e)
Find a unit normal vector to the sr-rrface x2 + yz + zz2 :26 at the point (.2,2,3). L3)
Find the work done by the fbrce F = 3x2 i * (2xz - y)j * zk along the srraight lrne
.joining the pdmts (0,0,1) and (2.1.3). l2l
Frnd the circulation of F round the curve c where F : (e, siny) i* (e, cosy)7 and c is
tht'r'ct'tangle whose ielriu.t's ule (0,0), il,O ,,(r,;) (O ]) t.t j

i)

PART.B

Solve the ciifferentiai equarion * - q! - nr: e3rgiven thatdt2 'dt
x'(0) = -2 using Laplace transforms.

OR
Use Laplace.tr-ansforrns. soh,e y(t) = 7 - e-' + Ii yt - u) siruL d,u.

,li.
- r) - -n-sin nz

(50 Nlarks)

,r(0) = 1 ancl

tl0I

tl0l,.

4.a)

b)

Prove that

Prove that

.(;):
f (ir)f (1

OR

[5+-5J
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5.a) Using tseta and Ganrma funcfions. evailrate the intcgrul I-:,(1 - x2)"dx where /? is a

positive integer. (rn-1)L(n-1)l

b) lf rtl and u itre positiVe illlegel's thetl pt'oYe lhat B( ttl' tt) = ,"*tl

6.TheplaneI*,;*i=,meetslhearesitlA,BzttlclClrirli-lther.olutneol.the
terraheciron beric i.tso finct irs masst,ij,il o.-rt,y ar anv point is kxyz' tl0l

l.a) Char,ge rlte ordcrof irttegratrott attd solre I; l':::' xvtclvcl'r'

b) Evaiuate [f[ xyzclxdyd.z overthe positive octant of the spherex2 + yz + zz -- aZ

i5+51

l-s+5l

Firril ihe dtrecii,:nai ,.1eri,..,iir.i 'ie -tf xyz) + xz t-t't' (1'1'1) irl a dir-cclioir o|tlle ntlrtllal to thc

surface 3xYz + ! = z at (o'1'1-)'
, - :- - rl H\'

Ploveihatcitrl @xa): ddir b-btlir ct+(b v)o.- @'v)b [5+51

OR

Irror,,e that if ir. is the position Vectol'ol any point in space then r"l is irrotational and is

solenoclial ifn=-3 
'-"rI 

ilol

vcrify cliVergenc-e tlreoret-n lor 2x'2yt - )'! j * 4Xz-k trtl'un ovcr the |egion of i'irst octallt

of'the cylir-rder Y' + 
": 

9 an..l x : 2' {101

OR

---ooOoo---

E.a)

b)

9.

10.

11,,,, If f =Er'y1?i+x2z2j +243yzk ln": th:t f, i'ar is indepenclent o1'lhe path of

..:integration.FlenceevaluatetheintegralwhenCisanypathjoining(0,0'0)to(1,2,3)
[ 101



5,a) Using Bcta and Gamrna functions. cv:illratc the rntcgnLl jl tl - x21" clx where n is a

posirive iltteser'.

b) If m ancl n are positive inregers then prove thzrt B(nt,ny = 9L-1)l(" -t)t. [5+5](rn +rr - 1) |

6. The plurtc ! +v; + 
" 

: t llreets the ares in A, B anci C. Fincl the volunre
',tht

of the

I t0l

OR
11. If i = 3xTyzzi + x2zzi * Lx3yzk. Show thar {ri af is inclepcndcnr 01' thc parh ot'

itltcgt'ltl.ion. Ilcttcc e r lrlulrtc tlre intcgrel u hcn C i: .rrrr prrrlr joiling r0. g. 6r t9 r l. l. I r.

I I0l

tetrahedron OABC Also finci irs mass it the densir)'ar an_v point is kxyz.
OR

7.tt) Change the orcler of inte-eration anrl strlr. fi llj;.' xy? cLyclx.

b) Evaluate fff xyzdxdydz ot'cr the posirive octlinr ol'the sphcrc x2 + y2 + z2
')*u
l5+51

8.rr) Find thc directronll clcrivativc ol xyz) I xz ',tt (1,1,1) in a clircction ol'thc nolnltl te thc
surt'acc 3xyz + ! = z at (0,1,1).

b) Prol'e that cLrrl (eL x i) = ri cliv B - i clir,d + (li V)a --G v)i [-5+.5]

OR
9. Pror''e that if i is the position vector of'any point in space then r'"1 is irrotational and rs

solcnotliill if n = -.r. tl0l

10. Veril't'divet'eencc theoren-r fcn'2x2yi - y2 j * 4xz2k takcn over tl-rc rcgion o1 f ilst octant
of the cylincler yz + 22: 9 ancl x:2. I l0l

---ooOoo---


