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Name:

Use of books, notes or calculators is NOT permitted.

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

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

Trigonemetric functions at the values 0,7 /6,7 /4, 7/3,7/2, etc must be evaluated!
T/F Questions are graded with NO PARTIAL CREDIT.

There is a total of 4 DOUBLE-SIDED pages to this exam including the cover page.

Exam Score

Problem | Score | Out of:
1 10
2 10
3 20
4 20
5 25
6 10
7 10
{ Total 105 |
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1. { 10] For the True/False questions below, clearly circle your answer.

T or@ If f is continuous at a, then f is differentiable at a.

Tor@®) Linm=1. |

®or F If f(z) = =%, then lim,_,, ﬁ%—__@ = 32.

@or F If f is differentiable, and f” > 0 on (a,b), then f is concave upwards on (a, b).
T or@ If f and g are differentiable, then L [f(z)g(z)] = & f(z) - £9(z).

2. [10] Use the limit definition of derivative to find the derivative of f(z) = 2% + z.
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3. [20]Find the indicated derivatives. ‘
(a) [5pts]  f(z) = 2%*". Find f'(1)

2
Flog = 2" + % e, 2«

bc’m—_- e + 2¢ =Se 1

(b) [5 pts] g(y) = T\/I_I? +cos2ry +1Iny?,  find g—;l

-z

3{&\-_—. g S C!M'ZJTC‘X T Z‘Q\A("(/
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-Z g %2 ooF z’*% + =
glﬁ)- 3 2& 21 S ,

(c) [5 pts]  h(t) = tan(t) arcsin (¢2). Find K (t)

A= rec?® arcsud™+ doud). —L_ . 2+

-

. s 24+ don k)
\ G = nectth ncs () + ZL2E

(d) [5pts] r(s) = ;. Find &
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4. [ 20] The graph of the function f : [-6,12) — R is shown below.

1

(a) [5 pts] State with reasons the points at which f is not differentiable.

~3 CEus udk even coukimens o Kis geiid)
> C—F(swékem coukiwstena a}l&usfrsu&\)
7 ( Llaen st et Lo £.7))

(b) [5 pts] State with reasons the intervals where f’' > 0.
(-€,-3)
(G N

) e canse .S: 1S iumowa
(6,7)
(Ohl?v‘)

. Keose tulervods,

(c) [5 pts] State with reasons the intervals where f’ < 0.

L-?.lc) |
(’3\63 be casre —?\‘s &ed\m)ma ou

(7,9

Mo uderwols ,

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

lgecam ‘Km@‘}au:&e.;} ll’ue, {4 hoviacuLQ aBQ‘)"&%L Tomjfs,
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5. [ 25] Let us consider the function f(z) = z* + 3z% — 9z — 6.

(a) {10 pts] On what interval is f increasing? | ' |
Fov @ di—&muﬁ'x‘acue %’AJ‘\M | —g(s (uw@wa f{ owd, M((LS (,F { Skee;
£o) =2+ 6x=9 =323 = 3(X +3)(x )

f‘(ﬁ\ >0 & ) (x-H>c L e -3 \ o
| ' | *’:‘(*3) ~—= 0 +r++ T
e _g‘Qf)>o f;m/ | Q(“\B e e =0+ +
| |4 -—Q +4++++
i (x4Dbed) [ +++ 0 Q
Lxe (= o= =3)U (A, +00) J ~ |

(b) [10 pts] On what interval>is f concave upward? \
Fov a daé(:F‘o -Fcu , —Fis concave Mfwa/w( f-@wiw%ﬁ/: {\(K\DO
- (2t vex-a) = bxts =6Cx)

-g“(x)>o = cxth\ >0 = *x>-|

r—

(\r%o ’g iS Cowcewe "’fw:;* (—E“(x\>0> ;%1 x>-t >

X & (—\ \te0)

o,

(c) [ 5 Extra Bonus pts| Show that f has a solution in the interval (-1, 0).
fisa coudvwuons few ou M wleval [+, (%J7 Becowr is a
ey
€)= @) +3(-N-g(-)~6 = -\ *3tq-6 =5
0y = -6

Lnfryco = 'A'Cc‘,d\d.wﬂ ls Yo \uderwedide Ve Tliooveu Koo 2ok

«{%“ows.
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6. | 10] Use implicit differentiation to find an equation of the tangent line to the ellipse
22 + zy + y* = 3 at the point (1,1).
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