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Sin : f(x ,y) =25x-yz = c
f(x,y)=4 Ya

=> X +y z = 25 - ch
f(xy)=3) f(x,y)= 0

Circles of radius2.
c=o : circle fraeus 5 its >x

c= 1 : circle of racies 54
=2 : circle of reduce fixy Exy) = 1

.

c = 3 : chicle of reclus 4
c= 4 : circle of radius 3.



# e) Domain is ebsee .

f)Domain is banded .

Sin : a) Domain : Need 9-x
*
- y 2, 0

=> 0xx+y x9
soD(f) = E(x,y) =R : 0x x+y2 < 93
the closed disk of radius3centred at origin.

b) Range : R(f) = [0 ,3).
c) let c(0 ,3] . Then the level curves f(x ,y) =c are circles f radiusE.
centred atthe origin.

d) GD(f) = 3 ( ,Y)cR : x+ y2= 95 the circle of rachiu3 centred at origin·



1. 1

a) Domain: x*O . D(f) =S (xy)eR : x+03
b) Range

: R(f) = (,)
b) Let cet,) · Then f(xy) =c are straight lines passing through the
origin, excluding the origin (X=O=y=3) s .t. the slope of the line is given
by c .

d) OD (f) = [03.
e) The domain is open
f) The domain is unhounded.



1 b) f(x ,y) = c , c= 0,+ , / =2 ,2
C= 0 : 4 =x+y2 cicle ef radius 2
c= - : 3= x ty' circle radius
C= 1 : 3=Xu circle of radiusi

Soln: a) z = 4 - x+y
c=-: G =xyz criceofradio

infinite
za c= 2 : 2=xy2 circle of radius

parabobiel. Ya
f(x,y)) ff(x , y) = 0

.

I > X

y

t foxy



B

Sin: LetmER and considerthe line y
=mx

(0,) (,y)=me = Emmix=mi

y=mx y=mx

= Lim=+
So in particular, along the line yes , limit is I , while along the line y=x, limit is E,
so limit DNE ./



⑬2

Son: Live /: y
= -1 :l(6-1) emhorizontal

line y
= - 1

=im

Lme=hie
x=

=Im ty = I

Som DN



Bi Note that since f(x ,y) = f(x) does not
depend ony ,

the limits are independent
gy

Sin : a) Limiting point is (3 ,-2) , so an x+ 3 , X0 , so

li f(x)==
(x ,y)+(3,

-2)

b) Limiting point is -2, 1) , so an x+ -2, XS0 , so
li f(x) = timx =E(x ,y)+ (2 ,)

Xy -2

1) Consider bothsides:emf(x) =EX = 0 So Cm- (x ,y) =FN)
- f(x)=m x3 = 0 .



B =(+y/y +x+y
So setting 8= = 0 . 01

,
we

haveify < + =0 .01, then
If(y) -f(0,)/ <2 y > 2 . 8y =

9202/
Sin : +(0 ,0= can actually geta
so If(x ,y) - -(0 ,0)=/X-0) = 12 x) = (x+y /

sharper estimate by
Suice-1CoSX/ forall xER, we have

↑ usingCaudy-Schara
12+esX < 3 forallxeR,

|x+y| =11 x+ y|+y ,

then camset 8 = - instead
=>X * / E

J



13.2 So setting f= &" , we have
thatify+z-8 ,

then

If(x,y ,z)
--(0 ,0 .0)/ < 8=%

Sin : f(0 ,
0
,0) = 0 .

So If(x,y ,z)
--(,0,0)) = IxyzkKllyet

Wehave #=z and similarly
for1yb , 12).
So (f(x,y,z)

-f(0 ,
0
,0)) = ( xyz) :Ky1z
y+z43



132 If(x,y ,z)
-+(0,0 ,0)) <Hamix)+ Homy) +Hamiz)

3Hm(+z2)) -

Sotaling <arctanzarctan) < /
me have that if penzf,
If(,y,z)

-f(0,0,0)/ = 3 Hai (arctan())
⑳in: f(0 ,0,0)= tan(s) +tan(0)+tan(0)= 0 . [32= 2=0 .83
so (f(x ,yiz) -f(0 ,

0
,0)) = / tanixtenzy+ tanz) /
Haux(+ Hanzy1+ Hanz).

Notefor Xt(0 ,1)
,
tanx is increasing, so

for x ,yez suchthaty
< 1
, xE
YEtz:
+z

,

So


