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PART - III

TRIGONOMETRY, VECTORCALCULUS AND FOURIER SERIES

SECTION - A(10 X 1 =10 MARKS)
ANSWER THE FOLLOWING QUESTIONS.

MULTIPLE CHOICE QUESTIONS. K1
1. In the expansion of cos n 6, the terms are )
a) alternately positive and negative b) positive
C) negative d) none of the above
2. lim 12+22+3:2+42 """ 2 is equal to .
n—-oo
a)l b) 1/3 C) ¥ d) Ya
3. When do you say the function f(x) is even?
a) f(-x) = -f(x) b) f(-x) = f(x) c)f(x)=0 d) f(x) =1

4. The directional derivative of a scalar point function in the direction of & is given by
Vo -3 / [a] then the maximum value of directional derivative is :
a)l b) O c) Vo d) none of the above

5. The relation between a line integral to the double integral taken over the region bounded by
the closed curve is given by

a) Stock’s theorem b) Green’s theorem
c) Gauss divergence theorem d) none of the above
ANSWER THE FOLLOWING IN ONE (OR) TWO SENTENCES. K2

6. True or False: “The sum of the powers of cosO and sin in every term of the expansions
equals n”.
State the Cauchy root test.

If the function f(x) is an odd function, then what does its Fourier series have only?
When the two surfaces ¢1 and ¢ are orthogonal?
10.  State Stoke’s theorem.

© o N

SECTION - B (5 X 5 =25 MARKS)
ANSWER EITHER (a) OR (b) IN EACH OF THE FOLLOWING QUESTIONS. K3
11. a) Express cos86 in terms of sin®.
(OR)
b) Prove that cos 86 = 1-32 sin 20 +160 sin *0 -256 sin 0 +128 sin 0.
12.a) Test the convergence of the series Ly >
1.2.3 2.3.4 3.4.5
(OR)

b) Show that the series 1 + % + % + --- is diverges, by using Cauchy Condensation test .
(CONTD....... 2)



13. a)

b)
14. a)

b)
15. a)

b)
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Express f(x) = x — m as Fourier series in the interval -t <x <.
(OR)
Find Fourier series of f (x) = x in -n< x <. Deduce that n/4 = 1-(1/3)+(1/5)-(1/7)....

Show that the vector F = (x+2y+az)i + (bx+3y—z) J + (4x+cy+ Zz)E is irrotational.
(OR)
Find the angle between the surfaces x? +y? +z?= 9 and x? + y? -z = 3 at the point (2, -1, 2)

Find the work done, when a force F = (x2 — y2 + x) - (2xy + y) y moves a particle from
the origin to the point (1, 1) along y2 = x.
(OR)

Show that ” F." ds=3/8 where F.= (yzi+zx]+xykandsis the surface of the
S

sphere x2 + y2 + zZ = 1 in the first octant.

SECTION -C (5 X 8 =40 MARKYS)

ANSWER EITHER (a) OR (b) IN EACH OF THE FOLLOWING QUESTIONS. K3

16. a)

b)

17. a)

18. a)

Prove that sin *0cos®0 = 61—4(003 70 -c0os 5 0 -3 cos 30 +3 c0s0).

(OR)
If tan ( A+ iB) = x+ iy . prove that
(i) x*+y*+2xcot2A=1
(i) x? + y?-2y coth 2B + 1 =0
(iif)x sinh 2B =y sin 2A
1
Examine the convergence of the series ). (ﬁ) & X",

(OR)
252 33
b) Test the convergence and divergence of the series 1 + % + 3; + 44"( + ...
Find Fourier series of f (x) = x? in -n< x <n: Hence deduce that

. 1 1 1 2

(l) 1-2—2 + EYRRTRRE = Ez
.. 1 1 1 s

(ll) 1+2—2 + EY) + PERREL = ?2
1 1 1 s

(lll) 1+3—2+5—2+5—2 ...... =3

(OR)

b)

19. a)

b)
20. a)

Find the half range cosine and sine series of f (x) = x; 0 < x <z . Hence deduce that

I+I+1+]+ —JTJ
325272 TR

8
Prove that V2(r)=f"(r)+(2/r)f'(r)
(OR)
Prove that div (gradr")=n(n+1) r"?

Verify Stoke’s theorem in a plane for E = (y —z + 2) i” — (yz + 4) j* — xzK where S is the
open surface of the cube formed by the planesx =0, x=2,y=0,y=2, z=0,
z = 2above the xy — plane.

(OR)

b) Verify the Gauss divergence theorem for F =4 x 27— y?] — yzk over the cube bounded by

x=0,x=1,y=0,y=1,2z=0,z=1.
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