Homework #2
Math 200-A

lim (7cos8)’ —(rcosd) (rsin€)’ _ 1iny r’cos’ @ =rcosB(r’sin®6)
r=>0 (rcosB)* HrcosH)* C 0 r*cos’ @+r’sin’ @

1.

lim 7 (rcos’ @ —rcos@sin’ €) _ ;) reos’6—reosfsin®@ _ 0 _
r=>0 r*(cos® @ —sin” 6) r=>0 1 1

2. f(x)=27-3(x*+y)z = 22’ - 3x’z—3y’z
(of/ox) = -6xz (of/oy) = -6yz (0f/6z) = 62> — 3x* — 3y*
(FH/0x2) = -62 (10y?) = 62 (102) = 122

(*10x2) + (*10y?) + (6*/02°) = -67 - 6z + 122 =0

3. (0w/0u) = (0w/0x) * (0x/0u) + (Ow/0y) * (Oy/0ou) + (0w/0z) * (0z/0u)
= (Y)(v/u?) + (x)(1) + (1/2)(-sin u)
= (u+v) (-v*u?) + (v*/u?) + (1/cos u)(-sin u)
=(-1+2)(-4) + (4) —tan (-1)
=4 -8 -4 —tan (-1)
=-8—tan (-1)

(OWIBv) = (Bw/dx) * (Bx/Bv) + (Bw/dy) * (By/ov) + (Owldz) * (92/ov)
= (y)(2v/u) + (x) + (1/2)(0)

= (u+ v)(2v¥/u) + (v/u)

= (-1 +2)(-4) - 4

-8

4. f(x)=x*-3xy + 4y’
f(1.2)=(2x -3y +0)=2—6=-4
£(1,2)=(0-3x+8y)=-3+16=13

Of = -4i+ 13
I0f|=13.6

Since the magnitude of the Ll f is the direction f increases most rapidly. So it can not
== 14,



5. Of*u=13
u=(113)i - (1A3)] + 13k
Of=i—j+k

6. Of=fi+fj+ 6k
Dif= Of*i=(fi+ £y + £h)3) = £,
Df=Of*j=(fi+fj+ £O() = 1
Dif =0 * k= (£ + £ + LA)k) = £,

7. f(x)=x>+3xy+y’
f,=3x*+ 3y f = 6% foy=3
f, = 3x + 3y’ f,y = 6y

3X2+3y:0 at(oa 0)5 (_1a'1)7 (_1’ 1)
3x+3y*=0 at(0,0),(-1,-1), (1,-1)

So local extreme are (0, 0) and (-1,-1)

f has a local maximum if (f < 0) and (fi fyy - fiy” > 0) at (x, y).
We will check if (-1, -1) is a local maximum.

* First we notice that (fix < 0) since (6x) = -6.

* So the first part is satisfied.

e Second we see that (fix fyy - fi,* > 0) at (-1, -1).

o (6x)(6y) — 3% =(-6)(-6) —9 =27.

* So(-1,-1) is a local maximum.

f has a saddle point if (f fy - fi,” < 0) at (x, y).

We will check if (0,0) is a saddle point.
 First we notice that (f,, f,y - f,,* <0) at (0, 0).
e (6x)(6y) —3*=(0)(0) -9 ="-9.
* So (0,0) is a saddle point.



