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Name:

Use of books, notes or calculators is NOT permitted.

Please show all your work! Answers without appropriate supporting work my not receive full
credit. '

Clearly indicate your answers to each problem by underlining them or placing a around your
answers!

Trigonometric functions at the values 0,7/6,7/4, 7/3, /2, etc must be evaluated!

T/F Questions are graded with NO PARTIAL CREDIT.

Exam Score

Problem | Score | Out of:
1 10
2 10
3 20
4 20
5 25
6 10
T 10
| Total | 105 |
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1. [ 10] For the True/False questions below, clearly circle your answer:

@or F If f is differentiable, then f;\/ﬂzi = 5%

T or An equation of the tangent line to the parabola y = z2 at (2,4) is y — 4 = 2z(z - 2).
To 4(In10) = &

T oF) £(10%) = £10°1, |
®0r F If f and g are differentiable, then £[f(z) + g(z)] = £ (z) + £9(z).

2. [10] Use the limit definition of derivative to find the derivative of f(z) = 3z% + z.

‘F’(X\“ Qom E(X+&\*{CX) liwa 3(><+(n\ +(x+lﬂ (Bx +x)
h=0 l/\ h-0 | l/\ o

ll'wL 3[X7'+ zx&»r«é\?'\ e x+f - 3xF -
b\>o ‘ h

- liw %+€xa+zu s b - 3
o . T

]

- lim & xh + 2%+ +4 _ liwm @x* 3Q‘+4> =
W>o ‘c‘ ko
= éx-t—i‘

So (-g'(x\‘:- éx*( l
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3. [20]Find the indicated derivatives.
(a) [5pts] f(z) = e+ % 4+ 623 ~ 72 Find f/(1)

| & -1
{(x)- lee ﬁ1+6—~x/3—-o——2_xe-‘.i<\+4xk’

fl=22€ - L 444" = 2 -444 =2

2

(b) [5 pts] g(y) = -y% +1In,/, find Zy

. » -3 -
3'(3\-——- -2y ——\“R: -7—_—‘\-‘-:& =24 * J;: b

Jg- et- 10T o dp

(c) [5 pts]  h(t) = tarctan (t?). Find K'(t)

8ty = ww+¢u(*‘\+ +.  \\ .2k =

e

=\ ahc+m (*Z\ + 24"

25 (s -s-2s
RS Lsﬂ)"‘ T
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4. [ 20] The graph of the function f is shown below.

YA

f /I\/ [
\J

£'@=0

a) [5 pts] State with rerésons jche pomts at which f is not differentiable.

UM* diffesbidle & —4) -1 aud Zj

»&:15/\1& loa:\‘-’ltauolz_ Lecau)a&,? md'evwcou%;um

a& Rione «Fott(\'S CQQ&M —? oQL%[e a&' Ko =D —F\s c@A‘wM Xn)

,g MLJ-L boe couure *&L’Z(k a@—(jofmm&@mw
o e ot Hocs geist ( {‘QC—B ‘&("3»

(b) [5 pts| State with reasons the intervals where f' > 0.

L{So s (-6,-4) | (4,70 @Z)\@‘L)
. Since -K:\s. \V\C\reqSlg on sz uﬁuv«ﬂls\

(c) [6 pts] State with reasons the intervals where f’ < 0.

(%(O SR (-'\O\ oned, M(Z,Q)’Lm
wbervals |

Sihcy —F (s o\ecMaw

(d) [5 pts] State with reasons the points where f' = 0.

X =0\ MT_Z siuce K A\o-!:zcvg M&Lme«*’lw 'S

maf M‘FDWJ'S‘
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5. [ 25) Let us consider the function f(z) = 22,

z

(a) [ 5 Extra Bonus pts] What is the domain of f?

ot dfd s O | L[S @ (o0
X+ 0 (Yo avoid olivs‘s(ouloéo\ -

(b) {10 pts] On what interval is f increasing?

% is t‘ucveasl\g wozw { 6> o

— -L- —‘QM ' | — fmx
{CX\- {'M] X = ULl ——LE‘;’(?_.'L = X&

%le\> o & _L:ﬁ'/\;_& >0 & A—dux >0 (s x"->03

{

= mx < 4 \ &> X < e
| e
Sua x>0 (donsiuoff uen (o) ) (oo oy
=y
X< e oL (o€)

(c) [10 pts] On what interval is f concave upward?

-gts conecanve qqu/iol owu ll&lﬂtvaﬁA \)Ul/\.ML ‘(: (x) >0

Q—&«x)-;x — (A - 2% e K 2x 42 b -
X 4 X4
= 2xA22xux 2 lux -
= — VO

) ’ —
J§(>t)>0 = 2%x 250
X : ® 2Ux-r>0

o
b >2 = x>e

2
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6. | 10] Use implicit differentiation to find an equation of the tangent line to the cardioid
z? + y? = (22% + 2y? — z)? at the point (0,1/2).

| x—\-Zz"‘j = 2 (2x* *Z:j -X) (4x-\-433 \3
3\1‘0&“’“‘*—_’_‘_’_‘_9 aud b aooua »ng,d‘

shpe of £ hasqed lé?‘ (012 e ,

2.0 _gz._i_ ﬂ\ = 2 (2-0%+ z@ -503- (4-0+ 4L 4'- l). |

\

3 = . (23"\\ =

2. |
2 |
‘K\= ZX"\ = jl'zj‘ =l @[ g'=4 l

) %&L sle‘&v \S 3"—2( . TM’)&D’§_°€ 7‘*’3'\“& \S

| ’:S"Jz'.r' A (x-0) C”(i&"’(g

seliasma—

7. [ 10] Use logarithmic differentiation to find the derivative of the function y = zV=.

S=’><‘R o= %gg:{z%« \%2

?——m%x{-@.&—

2
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