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Tutorial for Chapter 3
32.

Find the velocity and acceleration of a particle which moves along the curve x =2 sin 3¢, y = 2 cos 3¢,
z=8t at any time ¢> 0. Find the magnitude of the velocity and acceleration.
Ans, v=6cos3ti — 6sin3¢j + 8k, a=—18sin3ti — 18cos 3ti, |v|=10, |al|=18

33.

Find the velocity and acceleration of a particle which moves along the curve x =2 sin 3¢, y = 2 cos 3¢,
z=8t at any time ¢£> 0. Find the magnitude of the velocity and acceleration.
Ans, v=6cos3ti — 6sin3¢tj + 8k, a=—18sin3ri — 18cos 3ti, |v|=10, |al|=18

341 If A = 52 i — ¢t +(2t+1H)Kk and B = (2t—3)i + j — tk, find
@-ZLia-B), HZLAaxB), )L la+B], @) L (AxBy at ¢=1
dt ’ dt ’ dt ’ dt dt -

Ans., (a) —6, (b) 7 +3Kk, (c)1,
(dyi +6j + 2k

38.
dQA 2 . dA
If a2 = 6ti— 24t " j +4 sint k, find A giventhat A=21i+j and dt = —i—3k att=0.
Ans. A = ((°—t+2)i + (1—2t1j + (t—4sinn)k
44,

If A= x%yzi ~ 222°j + xz°Kk and B = 221 + yj — x°k, find a::ay (AxB) at (1,0,-2).
Ans. —4i — 8j



43.

If C, and C, are constant vectors and A is a constant scalar, show that H = e~ % (C1 sin Ay +C, cos )\y)
2 > H
satisfies the partial differential equation gx';' + ‘ayg = 0.

47.

Find (a) the unit tangent T, (b) the curvature «, (c¢) the grinclpal normal N, (d) the binormal B, and (e) the
torsion 7 for the space curve «x =t—t9/3. 54 =t2, z=t+t7/3.

1—=21 + 2§ + (1+D)k 9 1 — 2
Ans. T = N = — _— .
" V2(1 + 42 ) 1+t"’l 1+tQJ (e T
€ = 01 4 422
2 . o (1+t)
by K= 1 _ P R V1 et 7 B AR )
1+ V(1 + £)

66.

A particle moves along the curve r = (£2— 4)i + (¢2 + 42)j + (8t°— 3t°)k, where ¢ is the time. Find the
magnitudes of the tangential and normal components of its acceleration when ¢=2.

Ans. Tangential, 16 : normal, 2v'73
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