Math 121 - Test 3 Nov 27 2011

" Question 1:

(a)[d] Use differentials to estimate the amount of paint needed to apply a coat of paint 1/2000 of a metre
thick to a sphere of diameter 20 m.
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Recall: the volume of a sphere of radius r is V = —7r°.
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(b)[5] Use a linear approximation to estimate the value of v/e0-1.
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Question 2:
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(a)[5] Determine the inverse of the one-to-one function y = T
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(b)[5] Let y = (sinx)™*. Use logarithmic differentiation (or some other method) to find y' .

hy sl UMY”]

\mg = x\) (Samc
Lo (smx) + aw"ﬁ) . Cod %

J')\A\C

o [_;? e (siux) + GQ‘) cot XJT

p. 30of7



Math 121 - Test 3 Nov 27 2011

Question 3:

(a)[5] State the domain of f(x) = and determine f'(2) .
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(b)[5] Determine all critical numbers of g(x) = 1 _le_xxz.
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Question 4: For this question use the function f(x) = x> + "

(a)[5] Determine the intervals of increase and decrease of f.
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(b)[5] Determine the intervals of concavity of .
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Question 5 [10 points]: Sketch the graph of a function that has all of the following properties:

1
2.

3
4.
5
6

7.

f(~6) =5, f(0) =8, f(5) =4

lim f(x) =—o0

flix)=0atx=—6,x=0and x=5
f'(x) < 0 on (—oo, —6) U (0,5) U (5, 8)
f'(x) >0 on (—6,0) U (8, c0)

. f’(x) > 0 on (—o0, —=3) U (3,5)

f"(x) < 0 on (—3,3) U (5,8) U(8,0)

Indicate the scale on your graph and label all inflection points.
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