Calculus — Homework 9 (Spring 2025)

. Let f(z,y) =2 — 2y. Set @ = (0,1) and b= (1,3). Find a point ¢ on the line segment connecting @
and b for which )
f(b) = f(@) =V f(©) - (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 t along the curve 7.
(a) flz,y) =2y, F(t)=e'T+e ']

(b) f(z,y) = arctan(y?® — 22), (t) =sint7+ cost7.

(©) f(m,y,2) =In(a>+y2 +22), F(t) =sint7+ costj+ e k.
(d) f(x,y,2) =ysin(z +2), F(t) =27+ cost T+ t3 k.

. Find 9u/9ds and Ou/dt.

(a) u=a?—2y; x=scost,y=tsins.

(b) u=2%tany; =5, y=s+1t>.

(c) u=z?sec(wy); = =2st,y=s—1% z=st

(d) u= zeV”; oz = In(st), y = t3, z = s2 + 2.

. Let

x =rcosf and y =rsinf.

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

ou_, 10u,
Vu = Eer + ;%69,
where r # 0,
€. =cosf1+sinbJ and g = —sin 67+ cos b 7.

(b) Show that
32u+82u B 82u+ 1 82u+ 10u
0x2 Oy Or2  r2002  ror
. Find a normal vector and a tangent vector at the point p. Write an equation for the tangent line and
an equation for the normal line.
(a) 2> +ay+y>=3; p=(-1,-1).
(b) (y—2)* =25; 7= (2,4).
(c) 2°+9° =223 p=(1,1).
. Find an equation for the tangent plane at the point p and scalar parametric equations for the normal
line.
(a) 2= (22 +92)%  F=(1,1,4).
(b) xy? +222=12; p=(1,2,2).
(¢) z=sinz +siny +sin(x +y); p=(0,0,0).
. Find the point(s) of the surface at which the tangent plane is horizontal.
(a) z =4dx+2y — 22 + 2y — 2.
(b) z = xzy.



