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PART-III

TRIGONOMETRY, VECTORCALCULUS AND FOURIER SERIES GEOMETRY

SECTION - A
ANSWER THE FOLLOWING QUESTIONS.
1) z+ § =
(A) 2cos b (B) 2icos @
2) sinf =
eiB_e—iB ei@_e—ie
(A) (BY—
3) foaf(x)dx = , if f(x) is even function.
(A) O ®) [, f(x)dx

4) If p(x,y,2) = x?y + y?x + z%,then V¢ is

(10 X 1 =10 MARKS)

(C) 2sind

elt e—if
20

(©)

©) 5[, f(x)dx

at the point (1,1,1).

(A) 8 (B) V22 (C)3i—3j + 2k
5) By Green’s theorem, §. Mdx + Ndy = ___
ON oM ON oM
AT, (55 -5) dxdy B, (55 +5) dxdy
ON oM dN oM
©)\ff, (5 — ) dxdy ) ff, (5 +22) dxdy

ANSWER THE FOLLOWING IN ONE OR TWO SENTENCES.

6) Write the formula for cos 36 and sin 36.
7) Show that cosh? z — sinh? z = 1.

8) Write the Dirichlet conditions.

9) If A and B are irrotational, then show that 4 x B is solenoidal.

10) State Stoke’s theorem.
SECTION -B

(K1)

(D) 2isin@

elt e—if

(D)=

D)2 [° f(x)dx

(D)3i + 3j + 2k

(5 X 5 = 25 MARKS)
ANSWER EITHER (a) OR (b) IN EACH OF THE FOLLOWING QUESTIONS.  (K3)

11) (a) Expand S:in;:in terms of cos 6.
(OR)
(b) If 5129 = %, show that 6 is equal to 3°1’ nearly.
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12) (a) State and prove Euler’s relation.
(OR)
(b) If tanh = = tan=, show that u = log tan (l 42 a).
2 2 4 2

— in — <0
13) (a)lff(x)={§ lirrll g;fq

Expand f(x)as Fourier series in the interval —m to 7.
(OR)
(b) Express f(x) = ¢ —x where 0 < x < c as a half range cosine series with period 2c.

14)  (a) Find the directional derivative of xyz — x y2z3 at the point (1, 2, -1) in the direction of the
vector § — j — 3k.
(OR)
(b) If # = x1 + yj + zkthen show that V x (r™#) = 0.

15)  (a)Find/, F - d#* where F = (x2 — y2)7+ 2xy J and C is the square bounded by the coordinate
axesand the linesx = aandy = a.
(OR)
(b) Find the area of the curve x5 + y2/3 =a’/3 using Green’s theorem.

SECTION-C (5 X 8 = 40 MARKS)
ANSWER EITHER (a) OR (b) IN EACH OF THE FOLLOWING QUESTIONS. (K4 (Or) K5)

16)  (a) Show that —26cos*8sin30 = sin 760 + sin 50 — 3sin 36 — 3 sin 6.
(OR)
(b) Find the expansion of cos né.

17)  (a) Show that, if any one of the following relations is true, then the other two relations also true.
(i) sinhu = tana (ii) coshu = seca (iii) tanhu = sina.
(OR)
(b)Show that cosh* 8 = 2% [cosh 40 + 4 cosh 26 + 3].
x in the range (0,7

18) @IF f(x) = { 2w —x inthe rangge ((n, 231)
Express f(x) as a Fourier series in the range (0, 2m).

(OR)

) ) o X in 0<x< g
(b) Find a cosine series in the range 0 to  for f(x) = _ -
mw— X n E <x<Tm

19) (a) Find the equations of the tangent plane and normal to the surface xyz = 4 at the point (1,2,2).

(OR)
(b) Show thatF = (y2 — z2 + 3yz — 2x)i + (3xz + 2xy)j + (3xy — 2xz + 22)k is irrotational
and solenoidal.

20)  (a)Evaluate [f(y%z 7+ z%x ] + x2y k) - dS where S is the surface of the sphere x2 + y2 + z% =
a? lying in the positive octant.
(OR)

(b) Verify Gauss’s theorem for F=xi+ yj + zk taken over the region bounded by the planes
x=0x=ay=0y=az=02=a.
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