B3C-240

Third Year B.Sc. Degree Examination

Aug/Sept 2009
Directorate of Distance Education Course

MATHEMATICS (PAPER - IV)

Time : 3 Hours ~ Max. Marks : 90
Note : Answer any SIX of the following.
J PART - A
1. a) i) Evaluate N dx + x2z dy + xyz dz where c is the curve x=¢', y=e™, z=1%,
O0=st=s1 2
1
ii) Evaluate [ JZ (x+y) dx dy 2
o 0

b) If ¢ is the curve leading from (—1,2,3) to (3,2,-1)
Evaluate .[ {3:“-3yz+2xz] dx +(3y?-3xz+27) dy + (32°- :3xy+x2+2:.rz}dz o B

c) Evaluatac] dx dy, where D is the annular region between the circles
d
x*+y?=2 and xz+ﬁ—1 : 6
2 x
2. & i) EvaluateJ [ (x+2y) dy dx 2
10
1 22
il) Eualuatal J l x%yz dz dy dx _ 2
0 11
b) Derive the formula for the surface area of the sphere of radius 'a’ units. 5
c) Find the volume common to the cylinder x®+y*<a® and x®+z%=a®. 6
3. a) i) Prove that [(n+1) = n I(n).
ii) Evaluate '\Itanﬂ de. 2
0 l lm—l +ln—1
b) Prove that _{1 x)™ dx = 2 B{m,n] 5

l]

c) Prove thatj v* Va?—y? dy = 32 6

1



b)

c)

a)

b)

a)

b)

c)

a)

b)

c)
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b
i) Show that a constant function f(x)=k is R-integrable andl k dx = k (b-a).

a 2
ii) Prove that lower Riemann integral can never exceed the upper Riemann
integral. . 2
State and prove Darboux theorem. 5
Show that (3x+1) is integrable on [1,2] and | (3x+1) dx = 11/2. 6
1
PART - B
i) Find the part of the complementary function of
oy W i
[x+1}EL—2—2 (x+3) i + (x+5) y = " where x # —1. 2
i) Verify the condition for exactness of the equation
&y dy x
(2x%4+3x) ) + (Bx+3) i +2y = (x+1)e". 2
Solve cosx f.?_ + sinx di—zy cos®x = 2 cos®x by changing the independent
dx? dx
variable. 5
Solve x? % —2x (1+x) % +2 (14x)y=x?, x>0 by changing the dependent
vaﬂatle,g‘venﬂmty-%and %=1whanx=1, s 6
i) Find the Wronskian, of %m 2

ii) Write the complementary functions for the cases 1-P+Q=0 and P+Qx=0. 2
1
Sal*.rax’y"+xy'—y=zx’,x=-ugwenmat; is a part of the complementary

function. 5
Sulvay”~y=&bythameﬂmdnfvaﬂaﬁmnfpamnmters. 6
i) Verify the condition of integrability of the function =
(2x2-z) z dx + 2x%zdy + x (z+x) dz = 0 2
if) Form a partial differential equation by eliminating arbitrary function from
z=y2+2f{%+lugy]. 2
dx dz
e :
Solve (3z-4y)p +(4x-22)q = (2y-3) ' 6

2



a)

b)

c)

i) Write the formula for Fourier constants a_ & b,

I —mex<0 S g
y) Eh= 1k Dex<m find "a,
given by f(x+2m)=f(x).

Obtain the Fourier series for the function defined by

-1 -3<x<0
fix)=4 0 x=0

1 Dex<3
Find the half range cosine series for
w3 0<x<Sm3
fx=1{ o W3<x<2wW3
-n/3 opw3<sx<w thenshow that
2
f(x) =73 [cosx —%gns 5X + l‘.—'. COS TX + wovenres]
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