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Q1) Consider a function (x,y) = =, answer the following:

9—x2-y
(a)Find f(0,0).

(b) Describe the domain (sketch).

(C) Find the range of the functionf(x, y).

Q2) Evaluate:

2 2
(i) lim =
(x,y)—(0,,0) xy+x+1
3.,3_
(i) lim X,
(xy)~>(VZ,V2Z) X" ¥ —Axy
(i) lim FXHREAY

xy)~(11)  Vr=y

_x v,z ow  aw ow
Q3)IfW(x,y,z)—y+z+x,thenshowthatxax+yay+zaz—0.

Q4) Find the critical point of f(x,y) = x siny.

Q5) Find the critical points of Z = e¥ — ye”*, and say what type each
critical point is (local maximum or local minimum or saddle point).
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Ql) Solution: a)f(O, O) = \/ﬁ = ﬁ = 3

b)The domain of f(x,y) is {(x,y) € R?|9 — x* — y? > 0} = {(x,y) € R?|x? + y* < 9}

so, the domain is inside x? + y> = 9 anditisnoton x* + y> =9

c) The range is E 00) orz >

W[ =

Q2)

i) lim i A i ~%_o Sl (o AN Jha g gl Y allall o) BaaY
(x,y)—(0,0) xy+x+1  00+0+1 1 . : St 3 o

x3y3-8 el il pmsdll SsadY li (xy—-2)(x%y?+2xy+4)
*)~(VZNZ) 3 y3—_any MGy -(V2V2) T aya2y?—a)

ii) lim

lim (xy—2)(x%y?+2xy+4) — lim (x2y2+2xy+4)_2 _ E
(xy)~(2V2) xy(xy—2)(xy+2) o (xy)~>(2V2) xy(xy+2) T8 2

iii) Jall 45y yha (pa SiS) cllia

x—y+2\/§—2\/; Pl Halall (il Y

(Vx=/y) (Vx+y)+2(Vx—[y)

lim > lim

xy-11) Vr-y (xy)~(1,1) Va—[y
. V= IWVx+fy)+2]_ . —
li lim X+ +2=4

(xy)~(11) Vx-\y (x,y)eu,l)\/_ vy
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Q4)g = siny and z—fl = xcosy

Now,%=0 =siny=0>y=sin"10 = nwr,wheren=0,%1,%2,
of
AIso,a—y=O =>Xcosy=0=> x=0o0or cosy=0

Note that cos y # 0 because y = nit, wheren =0,+1,~2, *++

Thus, x=0 and the critical point of f(x,y) is (0, nm> __“e.2n=0,+1,+2,

0z
—_ — oY _
Q5) P ye* and 2 ay = © e”

Nowz——0=> —ye* =0=>y=0_¢ - 0,but e* # 0 why!

oz , SR y=0 o . 30 In
AIso,a—=O s>ed—e*=0> el /e’ =efoef=1——x=In1
y

Thus, x=0 and the critical por. %" \(x,y) is (0,0)
Zy,=—-ye*,Z,,=eandz,, =27, =€
z(x,y) has saddle point at (0, 0, 0) because :
Z,,(0,0)Z,,(0,0) — z,,(0,0))°
(—0e%)(e®) — [~e°]> <0
0-1< 0

-1< 0



