Math 125B, Winter 2015.
Mar. 4, 2015.

MIDTERM EXAM 2

NAME(print in CAPITAL letters, first name first): \<E \(

NAME(sign):

ID#:

Instructions: Each of the 4 problems has equal worth. Read each question carefully and answer it
in the space provided. You must show all your work for full credit. Carefully prove each assertion you
make unless explicitly instructed otherwise. Clarity of your solutions may be a factor when determining
credit. Calculators, books or notes are not allowed. The proctor has been directed not to answer any
interpretation questions.

Make sure that you have a total of 5 pages (including this one) with 4 problems.
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1. (a) Assume f : R®™ — R™ is a function. Assume a € R™. State precisely what this means: f is
differentiable at a.
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(b}Assume f:R? 5 R. Also assume that f € C'(R?) and that f(0,0) = 0, %5(0,0) = 1, and

9/(0,0) = 2. Compute lim n- f(1/n,2/n). A
oy n—oo

l A ad ald X, Faws ol
Suw g€l (R) g Sppennhebl T BT

t@CK/\uﬂ - % -2 |

| D%(O/O)A/L’;Lj ‘

Iy P -xczy X
\ )\:@ O) T r s £ (%) ~+ (99) - D,( (0,0) L jJ
Y/j ) g XL..’ %L v&w o O) g

AR T

’ ..




2. Assume f: R? — R is given by:
o [FE @y #00
fey {0 (@,9) = (0,0)
(a) Is f continvous on R*? £ € € CR \“(DBB) fo e ndy vul m;f‘:;A
e Gy oy (D), ale b=l Cralal bl =) HS

I

L — vy

‘ 2
() = LE_?__ZE_ - et
ord &
\ﬁc’(/bﬂ o
f\/\)klqu\ " *h«d\u{» ‘:(,(0\ \?) aud 6/(‘/’ o O oL S 0,

\_{_Eg—) # V3 CM“L\M:) as we \*M» f\*u"\“*- 'H“j.

( M;‘?(){/'\ﬂ) =9 n/ﬁ[o/o)_
.X/v\)-ﬂ(o/ﬁ)

(b) Is f differentiable on R?? (You do not need to compute partial derivatives away from (0,0) to

answer this question.) i
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3. Suppose f : R? = R is in C*(R?). Let g : R* — R be given by g(z,y, 2) = f(zy,y? + 22).

(a) Show that xz% — yz@ + 209 _
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(b) Assume Df(1,1) = [-1 2]. Compute Dy(1,1,0). Db&(w{ ‘(‘Ekd' ) w,
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4. Define f : R* — R? by f(z,y) = (22 + y, zy?). Describe the set of points (z,y) € R? at which f
has a differentiable local inverse.
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