M carcuLus aB
' ' SECTION II |
Time—1 hour and 30 mmutes

Number of problerns——6

Percent of total grade :"__50 g " e

SHOW ALL YOUR WORK. INDICATE CLEARLY THE METHODS YOU USE BECAUSE YOU
WILL BE GRADED ON THE CORRECTNESS OF YOUR METHODS AS WELL AS ON THE
ACCURACY OF YOUR FINAL A\ISWERS '

- Notes: (1) In this examination In x denotes the natural logarithm of x (that is, loganthrn to the base e).

(2) Unless otherwise specified, the domam of a function f is assumed to be the set of all real numbers x
for which f(x) is a real number ) . . ‘.

1. A particle moves aloné the x-axis so that its acceleratlon at any time ¢ is grven by a(t) = 61 — 18
Attime ¢ = 0 the veloc1ty of the parncle 1s z,(O) = 24 and at tlrne t =1 1ts posmon is x(l) = 20.

(@) Write an expressmn for the velocxty b([) of the partlcle at any the t
(b) For what values of t'is the particle at Test? . : '

(¢c) Write an expressron for the posmon x(t) of the partlcle at any time I

(d) Find the total distance trave.ed by the partlcle from t = 1 to t = 3

2. Let f(x) 1 —sinx o .
H \/“ Do .,._/, S
(&) Whatis the domain of f" & oo

‘(@ What is the domam of f 9/ ‘h“

(d) erte an equation for the lme tanoent to the Graoh of f at X AF* 0

-3 Let R be the region enclosed bv the craphs of y (64x)4 and V= x ey E G
(a) Fmd the volume of the soud oenerated wnen reolon R 18 revolved aoout the X-BXIS, 5 e g ;3 ~ \
et up, but do not mteorate an 1ntegra1 expressron in terms of a single variable for the Volume ofb Dy ‘

the solid generated when remon R 1s rev oh,ed about the y-axis.

4. Let f be the function given by f(x)-= 2 rn(x% +3) = x -Wirh domain -3 <x<5 - . |
- (a) Find the x-coordinate of each relative maximum point and each relative minimum point
of f. Justify your answer. : : '
(b)' Find the x-coordinate of each mﬂecuon pomt of f.

213(c) Find the absolute maximum \a‘“e of f(x) L ARRE TR I Ll -&”«“5; Fo) = o i
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5 The trough shown in the ﬁcrure above is 5 feet long, and rts vert1ca1 Cross sectrons are inverted 1sosceles
© . triangles with base 2 feet and height 3 feet. Water is being siphoned out of the trough at the rate of
2 cubrc feet per mmute At any trme i let h be the depth and V be the volurne of water in the .

- trouah

'(a) Frnd the volume of water m the trough when it is full %

- (b) ‘What 1s the rate of chanoe in h at the mstant when the trough is % full by vqume"

(cj What is the rate of chanoe 1n the area of the surface of the water (shaded m the ﬁoure) at the :

- instant When the trough 1s Z full by volume" '

.,Let f beafunctlon such that f(x) < l and f (x) < O dfor all x

cy (a) ‘Suppose that f (b) =0- and a3>< b <e. Wnte an expressron lnvolvmo mtegrals for the area -
- of the remon enclosed by the graph of f the hnes b g __ a and x = and the x- axrs

b) Deterrmne whether g x| - 1S mcreasm0 or decreasmg Justrfy your answer
g f (x )

'_'(c)- Let h be a dtfferentlable functron such that h (x) < O for all x Deterrmne whether ) T

F (x) = h( f (x)) 1s 1ncreasmg or decreasmo .T ustrfy your answer.

7 END OF EXAMINATION %" i
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