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INSTRUCTIONS

® SHOWALL WORK in problems 1, 2, and 3.
Incorrect answers with work shown may receive partial credit,
but unsubstantiated correct answers may receive NO credit.

You don ' t have to show work in problems 4 and 5.

® Give EXACT answers unless asked to do otherwise.

5 3
® Youdonot need to simplify numerical answers suchas —— -

Ve vz

® Calculators are permitted EXCEPT those calculators that have
computer algebra systems (CAS) or ability to communicate with others.

PDA' s , laptops, and cell phones are prohibited.
Do not have these devices out ! '

® The exam duration is 55 minutes.

® The exam consists of 5 problems starting on page 2 and ending on page 8.
Make sure your exam is not missing any pages before you start.
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1. (24 pts) Show your work!

(I) Evaluate the derivatives of the following functions.

NO NEED TO SIMLIFY!

(a) (8pts) ¥ =\/ tan (x° +4)
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(b) (8pts) Y = X
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dy
(II) (8 pts) Use implicit differentiation to find —.’
dx
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2. (20 pts)

Aboat sails directly toward a 200 - meter skyscraper that stands on the edge
of a harbour. The angular size 6 of the building is the angle formed by lines
from the top and bottom of the building to the observer (see figure).

Skyscraper

—Lﬂv\ L 2360

O Boat
(a) Express the angle 6 as the function of x, the distance of the boat
from the building. MHoere.  ones _
e answeSs
o - ,2_9;‘?_) )’W\C?ﬁ) oo they ot
6 (x) = " X o Qare X o AL .
conp i ccl-Q(J .

(b) The boat is sailing directly toward the skyscraper at 3m/s.

de
Find — when the boat is x = 500m from the building.
dt
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3. (20 pts)

Sketch (neatly!) the graph of a function
f satisfying all of the following conditions :

(a) £(0) = 10 , £ (-6) =10

(b) lim £ (x) =+, lim £ (x) =0,
X--2 X-+00

(¢) £' (x) >0 on (-w, -12), and (-6, -2),

(@ f£' (x) <0 on (-12, -6), and (-2, +x),

(e) £'*' (x) >0 on (-8, -2), and (-2, +™),

{ &k ')(/',
(£) £'' (x) <0 on (-, -8) .
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4. (18 pts) MULTIPLE CHOICE!! !

The derivative of function f is given and a table of values for

g (x) and g' (x) is shown below.

Suppose that g is a one - to - one function and g™! (x) is its inverse.

. x|g9 (x) |9 (%)
- £ - , 1 2 4
) x2+1 2 3
3 4 1

CIRCLE ALL THE CORRECT ANSWERS IN EACH PART.

(I) Find all critical pointsof f .
(a) x=-2; (b) x=-1; (e)x=2; (d) x=0;
(e) x=1; (£) NONE OF THE PREVIOUS ANSWERS.

(I1) On what interval (s) is f increasin/g?

(@) (-2, +®); (b) (-1, +®) ; () (-1, 1) ; (@) (-1, 0) ;

(e) (-, 0) ; (f) (0, +o), (g) NONE OF THE PREVIOUS ANSWERS.
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4. (CONTINUED)

(III) The function f has a local maximum at
(a) x = -2 (b) x=-1; (¢) x=0; (d) x=1;
(e) x=2; (f) The function f has no local maxima.
d
(IV) — f (g (x))at x=1.
dx
2 8
(a) 2; (b) — () — i (d) 1;
5 5
(e) 0; (£) NONE OF THE PREVIOUS ANSWERS.
4 g™' (2)
1
(a) 3; (b) 1; (e) ; ; (d) 4;
(e) DOES NOT EXIST ; (f) NONE OF THE PREVIOUS ANSWERS.
d 3
(V1) — g (x) at x=2.
dx
1 1
(a) 1; (b) 4; (e) — ; (d) —;
4 5

(e) 0; (f) NONE OF THE PREVIOUS ANSWERS.
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5. (18 pts) EXPLANATION IS NOT REQUIRED, AND NO PARTIAL CREDIT WILL BE GIVEN.

The graph of £ ' (derivative of £) is shown in the figure.

Assume that the function f is continuous on (-®, +®).

y =)
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Use the given graph of f ' to answer the following questions about f :

(a) (4 pts) On what interval (or intervals) is f increasing?

- . ohear.
— S ’H'\Mf) [ ‘H,‘p_ w\/"\‘Q_.WS (24 \\ﬁ
(—o, l), ( !J Y ) [ e Ployzo
(b) (4 pts) Find the critical points of £. ‘ >
'76:. —| l "’ [ oi~ts o hoe. ¥ (N=0 o -? (N =DRE
A whie
£ vnalcen
(c) (4 pts) Whichcritical point (or points) correspond to local maxima? Sense.

oy — W = pets  whoae ‘? ’ ¢ hevgon Prowe
)(M~’JX/7 [Ttoﬂfvm Yo »wép&-/l,\z, ks

(d) (3 pts) On what interval (or intervals) is f concave down?

(— 50, 0Y [£ conone down o> §9069 57 1 deeressiy]

(e) (3 pts) At what point (or points) does £ have an inflection point?

X = O L ‘-3 ot Wl\g"{, "¥ C\'\"V\‘au) Cohlarv "}'v
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