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Bachelor of Science (B.Sc.) Semester—V (C.B.S.) Examination
MATHEMATICS
(M, -Analysis)
Paper—1
Time : Three Hourg [Maximum Marks : 60
N.B. :— (1) Solvedl FIVE questions.
(2) All gquestions carry equal marks.
(3) Questions1 to 4 have an dternative. Solve each question in full or its dternative in full.
UNITH

1. (A) Obtain the Fourier series expansion of
fx) =Xinp £xX £ p;
and deduce that at x = 0

2
pP_1 1. .1 1.,

I = _ 4+ - _ =
12 12 22 3F & 6
(B) Express f(x) = cosx as a Fourier sine series in the haf range 0 < x < p. 6
OR
(C) Find the Fourier series for the function f(x) defined by
| 12, -2£x<0
fix)=1i
( ) %x, O<x<?2 6
(D) Show that
’ ¥ .
1L-szé lgnge?npxg’o<x<l__ 6
2 Prn=1 N el g
UNIT-I
2. (A) If P is arefinement of a partition P of [a, b], then prove that
L(P, f, a) £ L(P", f, a),
where a is monotonically increasing function on [a, b]. 6
B) Iff 1 R@)and 1 R() on[a b], then provethat f + £, T R(@). 6
OR
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(C) Iff T R(a) on [a b], then prove that

il

fda‘EO If |da | 6

(D) Suppose F and G are differentiable functions on [a, b], 6=f T R(@a) and G=g 1 R(a) on
[a b]. Then prove

Qb F(x)g(x)dx = F(b) G(b) - Ha)G(a) - 9b F(x) G(x)dx. 6

UNIT-I1I
3. (A) If f(z2) = u+ivisandytic in a doman D, then prove that u, v satisfy the equations

Tu :ﬂ_V, __ v provided the four partial derivatives y, U, v, V, exist. 6
x Ty fy x
(B) Find the analytic function f(z) of which the rea part is u = &(x cosy —y sny). 6
OR
© fu=%-y, v=-1 Zyz , then. show.that both u and v satisfy Laplace's equation, but
u + iv is not an andytic function of z. 6

(D) If uand v are harmonic in a region R, then prove that

'aﬂu ﬂvo aaTu ‘ﬂv

‘IT_y_ Wg gﬂx Vs is andytic in R. 6
UNIT-V
4. (A) Determine the region R of w-plane into which the rectangular region R bounded by x = 0,
y =0, x =2,y = 3in z-plane is mapped under the map w = z.e”* /2. 6
(B) If thereisonly one invariant point p, then show that the bilinear transformation may be put in the
form :

L: 1 +k, where k = . 6

wW-p z-p a- cp

OR
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(D)

, " . az+b o . .
Find the condition that the transformation w = - transforms the unit circle in w-plane into

+d
graight line of z-plane. 6
Show that the transformation w = 222_+ 3 transforms the circle ¥ + y? — 4x = 0 into the straight
linedu + 3 =0. 6
UNIT-V

5. (A) Obtain Fourier series for the function
f(x) =1 on (0, p). 1%
(B) Find the Fourier coefficient b for
f(x) =%, 0<x < . 1%
(C) Giventhatf T R(a) on [a b]. Then prove for positive constant ¢, cf T R(a) on [a, b]. 1%
(D) Sate fundamental theorem of integra cdculus. 1%
(E) Using polar form of Cauchy-Riemann equations,
show that w = f(2) = z is analytic. 1%
(F) Prove that u = (x — 1) — 3xy? + 3y? is a harmonic function. 1%
(G) Find the fixed points of the bilinear transformation
_(2+i)z- 2
Coz+i 172
(H) Write the norma form of a bilinear transformation w = i—& given that z = i, - are its fixed
points. 1%
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