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MurTiPLE CHOICE QUESTIONS 3 : SOLUTIONS

1. Answer (iv). Using the chain rule

geh(ft,y,z) = eh(x,y,z)%(x’ Y, Z) = emy2237<xy ’23) = e:prZ' y223.

Ox Ox
By doing the same for y and z, we finally get

(VHT = e’ <y223, 2xy2°, 3xy2z2) )

2. Answer (iv). The length of the graph of f between a and b is given by

/ab J1+ ()],

Since f'(t) = (e/?,e71/?),
o2t
PO = S+ e,

and thus

(N2 e —4t et —ot —4t e —2t\2
L+ |f'(t)] :1+7(1+e ):7(1+2e +e ):7(1+e )°.

Therefore, the length is given by

/2 Mdt ! (e —e+et—e?).
1

V2 V2

3. Answer (7).

D, f = z(2ln |z + 1) x#O.
0 z=0
Since we can prolonge @ — x(21In ||+ 1) by continuity at 0, and that z(21n |z|+1)

is independent of y, we get D,, f = 0. Doing as well for D, f we get that D, f = 0,
and thus (i¢), (i74) and (iv) are false and thus (iv) is correct. In fact,

Dy f = ix<2ln|x| 1) = 20| + 3

that is not continuous at 0.



4. Answer (ii). Since |||/« and | - ||2 are equivalent, using |||~ despite of ||h||s won’t
change the result. So

Cf(R) - FO) — (ht) L f(h) — (0) ~ (bt
Wl Al =0 = Jig 1Al

=0.

So it’s either (i) or (7). By the way, if f € C'(R?) then f : R* — R is differentiable.
But the converse is false, i.e. f can be differentiable even if f ¢ C'(R?). For example

fe,y) = {‘T sin(3) ¢ #0

0 r=0.
We have that
x?sin (1
g(o) = lim A = lim z sin () =0,
or z—0 T z—0 x
af
—(0)=0
5, (0)=0.
and
y x? sin (%) 0
11m Y = 9
(@) =(0,0) /T2 + 12
since
$2sin<%> - xQSinG) 2] Js (1) 0
= |z||sin | — .
/12 + y2 — \/ﬁ €T (z,y)—(0,0)

But the % is not continuous at 0. Indeed,
0 1 1
aﬁ(m, 0) = 2zsin (x) cos <x) :

1 1
T, =— and y,=-——,
2mn Y 5 +2mn

By taking

we get

_of B _ . Of
Jim = (2, 0) = —1 # 0 = lim =~ (yn, 0).

Therefore % is not continuous and thus f is not C.

5. Answer (iv). Observe that 222;9522 is not defined at (0,0). Therefore, its domain is

R*\{(0,0)}. Let consider first f(z,0) for z # 0. We have that f(z,0) = 1 for all

x # 0, and thus .
f(ﬂ):L
n
On the other hand, f(0,y) = —9 for all y # 0, and thus

hmf(&i)_—g

n—o0



Therefore, z,, = (%, 0) and y, = (0, %) define to sequences that converge to 0 but

such that
im f(z,) # lim f(yn).

Therefore, the limit at 0 doesn’t exist.

. Answer (iv).
1
li 1,y) = lim —
S, f(1y) = i~
doesn’t exist. Therefore f is not continuous at (1,0), and in particular neither
differentiable.

. Answer (7i7). Since f'(1/2) = ¢’(1/4) = 0, neither f nor g are regular. But

0= (4(e-3)--2(o- 1) 4

for all ¢, therefore h is regular.

. Answer (i). We have that f is continuous over R*\{(z,z) | # € R}. Let show that
f is also continuous over {(z,z) | z € R}. We have that

. xe® —yeY . xe® —yet + yet — ye¥ . e¥ —e”
lim Y% — lim Y Y Y€ — "4 lim Y = e"+re® = (z+1)e”.
Yy—x xr — y Yy—x €xr — y (*) Yy—x y — X
We used the fact that
oeY—¢e* d
lim = —¢¥

YT oy — dy

y=r



