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1. (a) Let f:R—R be a function and let a € R. Prove that

f is continuous at a whenever f'(a) exists.

[10 points] |}, f(a+h) - Lim BL h. [73 (a+i)~ ‘ﬁ(‘f)‘x + f/a)}
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i |bi Give an example of a function J:R —+ R and a point a €
> ¢ such that f is continuous at a but f'(a) does not exist.

W [To get credit, you must give at least some indication of why f is

continuous at ¢ and why f'(a) does not exist.]
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' 2. (a) State the Chain Rule. Be sure to state the hypotheses as well
as the conclusion.
ANSWER:

The Chain Rule:

Hypotheses: 7[ ! [g(x)l . I',S +S

[1 point]

ok

2[//)() Koxists

Conclusions: b@ogy(“,@wsﬂ Geve]

[ Fog)o= £ [gm]- g0

[4 points]

(b)  Complete the following:

[5 points: 1 each]

F.sy=F.8" + 8.+ Gl [F.gj’z Flsy £5'

(1)? 3.7/ - T8
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3. Assume that the equation

x2+zy++y2=12

defines y as a differentiable function of z. Use implicit differentiation

to find Z—z . Then find the equation of the straight line tangent to

the graph of 2 + zy + +y° = 12 at the point (2,2) .
[15 points] \\\/
SOLUTION: . Z-
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4.  For each of the following, use the various rules that we have developed
[not the definition] to compute f'(z) when f(x) is given.

Do NOT simplify your answers.

NOTE: DO NOT COMPUTE f'(z) DIRECTLY FROM THE
DEFINITION!

[15 points: 5 each]

i
x8 8 /6
a. f(z) = N ~ i]i = <}___t._l——-)

X“‘—F/

][,(x): 1 [ )(2+ [ —% O(LI-}- [3 . 8K7 — <X2+ I) : Lfi
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/F/(x) - ¢@cx- fanX + SRcX
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. b 2 + S,V‘X
Si2x - Lt
- CDSZX + Sin¥X + s CD_SZX
CDSZX
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—
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5. For each of the following, use the various rules that we have developed

[not the definition] to compute f'(z) when f(x) is given.

Do NOT simplify your answers.

NOTE: DO NOT COMPUTE f'(z) DIRECTLY FROM THE
DEFINITION!

[45 points: 5 each]

(.
( —
a. f(z) = cos[csc®(4z) — 4] = 65 [(C,SC ‘fxs L/j
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5. (Continued):
- /
l . SmX = ,Lav\x —_:7)C(x);52<.2)L
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EXTRA-CREDIT: [10 points: But, any score over 100 will be truncated to 100.]

1. If y = cos [ cos (cos z)], then

W o_ g S_cos [‘Cosx)] .[— Sim (65 x)K ‘ L- S x]

-d_x— -
. . i
[5 points] = - Sm [ws(leXﬂ .[s»n (Cch)_& $!
. SOLUTION: | )
/ - (6 S X
¢ sx)\&: cos \ neshene w s cos
\/;—. -5 [Cos ce ) st
L)‘Q (‘e V= COSX‘
W
7
dy et du osus de s dcesv
A X ] au d % N 4 %
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4 VvV d X
—-(_ 3;“\ M)-(— 5\,»\\/). d cosx
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9. Let y be a differentiable function of x satisfying

:(S;V‘ u). CS;\« V)- (~S\n«, x) )
x)l'ZS)nlébsx) . Stn X

sin (z — 4y) = z?-siny .
dr X2° C@S‘/ + ‘f‘ébs(x— 7)
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