Calculus — Homework 8 (Spring 2024)

. Find the gradient.

(a) flz,y) = 32" —ay +y. (c) f(z,y,2) = zsin(z —y).
(b) flx,y) =ae. (d) fla,y.2)==""
. Find the gradient at p.

(a) flz,y) =22 =3y +4y*  P=(2,3).

(b) flz,y) =22(x—y)~" p=(3,1).

(¢) flz.y,2) = e sin(z+2y);  F= (0, 1m, Im).

(d) fla,y,2) = cos(zyz®); §= (m,,—1).

. Find the directional derivative at the point p in the direction .
() flay) =22 +3y%  p=(L1), @=d5(1,-1).

(b) flz,y) =2’y +tany;  p=(-Ln/4), a=(1,-2).

(c) f(z,y,2) =2y +yz + z2x; p=(1,-1,1), @=-1(1,2,1).
(d) fz,y,2) = (z+y*+ %)% p=(1,-1,1), @=-(1,1,0).

. Let Ji(x, y) = 23 — zy. Set @ = (0,1) and b = (1,3). Find a point & on the line segment connecting @
and b for which
) = f(@) = V(&) (b - a).
. Let Jibe a smooth functioil on R3. Show that if f(@) = f(b), then there exists a point & between @
and b for which Vf(¢) L (b— a).
. Find the rate of change of f with respect to ¢ along the curve 7.
(a) flz,y) =2, F(t)=e'T+e ']
(b) f(z,y) = arctan(y?® — x2), F(t) =sint7+ cost 7.
(©) f(z,y,2) =In(a?+y2 +22), F(t) =sint7+ costj+ e k.
() f(z,y,2) =ysin(z+2), F(t) =27+ cost T+ t3 k.
. Find 0u/0s and du/0t.
(a) u=2a?—2y; x=scost,y=tsins.
(b) u=2%tany; =5, y=s+1t>.
(c) u=2?sec(wy); = =2st,y=s—1% z=st
(d) u=wmev®’; z=In(st),y=13, z=s>+12.

. Let f be a continuously differentiable function of one variable, and

r:HfHZ\/ﬂm.

Show that

. Let
x =rcosf and y =rsind.

Suppose v = u(x,y) is a smooth function.
(a) Show that

Vo — ou_, 10u,
u = Eer + ;%69,
where 7 # 0,
€. =cosf7+sinb 7y and g = —sin 67+ cos b 7.

(b) Show that
Pu o _ P 10 1o
oz 9y or?  r2002  ror’



