3.36  Find the gradient of the following scalar functions:
(a) T =3/(x*+22),
(b) V =xy?2,
(¢) U=zcos9/(1+7?%),
(d) W =e Rsin®,
(e) S=4dxle 4y,
(f) N = r?cos? @,
(g) M =Rcos0Osing.

Solution:
(a) From Eq. (3.72),
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(b) From Eq. (3.72),
VV =&y?2* + §2xy2* + 24x00% 2.
(c) From Eq. (3.82),

VU — _f2rzcos¢ _ A~ zsing 5 cos ¢
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(d) From Eq. (3.83),
VW = —Rexp —Rsin 6 +0(exp—R/R)cos 6.
(e) From Eq. (3.72),
S=4x’e 4y’
VS =% % +¥ 3—§ +23—§ = R8xe T +§3y° — #4x’e "
(f) From Eq. (3.82),
N =r*cos? ¢,
VN = f%] +$% ‘3—2’ +2%} — £2rcos ¢ — @2rsin ¢ cos .
(g) From Eq. (3.83),
M = RcosBsing,
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VM =R — —_ S
M=R +6 d0 +¢Rsin0 d¢

= R :ﬁcos@sind)—ésinGsin¢+$C0§¢

tan@




