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MATHEMATICS.II
(Common to CE, ME, MCT, MMT, MIE, CEtr, MSNT)

Time: 3 hours Max. Marks:75

Note: Thi: que'tion pilper corltaitts l.\4 o pat'ts A rnd B.

Part A is compulsory which carries 25 rnarks. Answer all qLlestions

Part B consists of -5 Units. Answer any one full questittn fronl eacl-t

question carries 10 marks and may ha'n'e a, b, c as sub qttestiorts

PART. A

tf
l.a) Find the Laplace transfbrm of the fune titrn I lt) : l 

- 
,. \ -t lZa

b) Prove thar L-1{f (s)} = f (t) ancl/(0) : 0 then L r{sF(.s)} :

e ) Eialuare I^" a-b'' dx.Jt)

d) Show that $(p,q) : B(p * 1,q) + p(p,q + 1)

e) Find the area bounded by the curves y = x,! = x2.

PAR'T.R

Soive the clifferential equation * - q* - n, :--r- '' - dtt dt

x'(0; : -2 using LaPlace transforms.
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e3tgiven that x(0) = 1 and
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0
tll
dt

. 6t7. _ 1..f) Evaluaie f; I;" ' (x' + yz)dydx by changing into polar coordinates t3l

g) Find the directionai derivative ol xyzz * xz at (1,,1,,1) in a directron of the nor:mal to the

h) Find a unit normal vector to the surface xz + yz + 222 :26 ttt the point (2,2,3).l3l
i) Fincl the work clone by the I'orce F = 3x2 | + (2xz - y)j + zk along the straight line

joining the p6-hts (0,0, I ) and (2.1 ,3). t2l

j) Frnd the circulation of F round ihe curve c ri'hcre F : (r'sin y) t 'f (e'cos y)7 ancl c is

the lectanglc rvho:c ret'tice: are (0,0), (1,0), (, 1) (O 1) l.?l

2.

OR

3. . Use Laplace transforrr.rs, solvey(t) = 1 - e-t + Iiytt -u) sinudu.

4.a) Prove that

b) Prove that

.(;):
r(n)f (1

]i
-n): sln n7T

OR

[5+5 ]



5.a) Using Beta and Gamma funcfions. evaluate the intcgrul ,f ,tf - x21"clx rvhere n is tr

positir e iute.eer.

b) 11'rn ancl n are posrtive inlesels rhen prove thar B(ni. ,,) = 1#;51 t5+,51

6. The plane l +i+": l mL'ets the ares nt A,B ancl C. Fincl the iolunre ol the

tetrahedron 0ABC. Alsc find its miiss i1'the densit)'at any poinr is ltxyz. tl0l
OR

1 .a) Cl.rar.rge rhe order of integration ancl solve fi t::,;' xy2 d.yclx,

b) Evaluate fff xl,zdxcfydz over the positive octant of rhe sphere xz + y2 * z2 : az,

[5+51

E.ii; Flncl tite 'iireciion:il r"lsrir.,alir7g <-rf xt'22 *:rz ;tt (1,1,i) in a dir"ecLion o1'lhe noplul te ihe
surlace 3xyz + y = z at (0,1,1).

b) Provetharcurl (axi): ddivE-idivd + (t v;a-@.v)b t-5+-51

OR
9. Prove that if i is the position vector of any point in spacc then rni rs in'otational arrd is

:rrlcnocliul il n = -.r. llul

10. Verifl'dii'crgence thcorcrn l'or Zxzyi * y2 j * 4xz2k talicn ()\cr lhc region of f irst oclant
of the cylincler y2 + zz : 9 and x :2. Il0l

OR
11,., , If i = 3*'y4.2t + x2221 * Lxsyzk. Show that [, i af is independent of the path o1'. 

integration. Hence evaluate tlie iritegral when C is any parh jorning (0. 0, 0) to 11, 2, 31.

tl0l
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