Wed., Oct. 24, 2007, MATH 255A Midterm Test 2

Name: (print)

Student. 1D No. : 50 /M{ 4 OM;C .

This test paper has 6 pages. The duration of the test is 50 minutes. There are 5 questions in

the main part (51 points) and one bonus question (6 points).

Your scores: (do not enter answers here)

1 2 3 4 o 6 total

Note: Write solutions in the space provided. If out of space you may use the back of the page.
Important: All answers should be justified. Show your work clearly and completely, explaining

your steps.
1. (6 points) If f(1) =15, g(1) =3, f'(1) =0, ¢/{1) = 2, find A'(1), where
W) = (f())* 9(=)

a2 fm )R + F)EH
()= 2/m)f 1)g1) - 1) 2 %)

—

= O+ 5 .20 = 259250,
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2. (10 points) A particle moves along a straight line. The distance of the particle from the
origin is given by
s(t) = 50 + 6sin(2nt)

(a) Find the velocity v(t) = ¢'(¢t) at t =0,t =1, ¢t =1.

() = &2z . Cos(27t) = 72 cos(2nt)
2(0) = 427 Cos/e) = 1277

£4 2T ) _ _
W/) 727 ot /_g—/ =-6Z.

(b) For which ¢ in the interval § < ¢ < 1 is the particle at rest (the velocity v(t) equals

40107 ror cos (97t) =0 605!@4?&)
wj/Qﬁ”t)zD ol 1 ’}i i
Ut = "g: v
-4

(¢) Find the maximal and minimal distance of the particle from the origin.

Frax f/f)ﬂjav/é-/:—“fg’.
i $(7) = 5'07‘5’%—-7):49.

Continued. ..
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3. (10 points) The function k(z) is given by
M) = (o 1 (Ve L

(a) Write h{z) as a composition of two functions, f(g{z)). (There may be more than

][(M): M ]
%(@: V= -1
T feu ,Z(%):j[(? (?)) ,

one way to do this.)

(b) Find A'(1).

«ﬁ/@”): j’/(m)?/(?)‘“- @ul+2u> L

2 \z

= 3 "/é— (‘3 (& -1) l}L 2(\/5‘“/\))

Altt) - 4 (0+0)= O

Continued. ..
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4. (10 points) The concentration of pollutants in a river, z miles downstream from a pol-

luting paper mill, is given by the function
p(z) =014 (in grams per liter).

(a) Find the rate of change of the concentration with respect to the distance z, for

=1 and z = 2 miles.
—4
M) = 01y (-4)e” = ~osee

F/(’) = —~ocee

p(2) = -~osee ©

(b) Show that the rate of change of the conceniration at x is proportional to p(z). Find

the proportionality constant.

pG)  —osee”” y
PO T e T
P = kp) k= -4

(¢} What happens to the rate of change as z increases?

P/( }() déav«fc&f;—e_f I ¥in magvmho&..
ool gecy to 2ero.

hY

— e

=

Ko b Y Xa

ST

Clontinued. ..



5. (15 points) Find the derivatives of the functions ‘

(b) g(2) = (™ + In |72])"

N
?f(%;) - f}’(/éﬂ%-:a &{7%!\) (261%+ a.—)
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(¢) r(z) =tan(2z) — STu GZKQ

eos(2x )
1) ( g to (2x) j_' 2 cos (‘2@ Go&(zg — gin (2x) (-251
V0= oy T T
(o) 2 00)

cos “(2%)

e

e

——
L

6. {bonus: 6 points) The line y = 2z + 7 is tangent to the parabola
y=x> 4218

at a certain point (zg,7o). Find this point.
Tle ive i 9% +F  as stope =22
i ool e poi wiA  on  dbe P abo-Lfa there

e .e--@:}\,g o He taugwt = o . s
{(x\g XF by b b
/ Yy uf
f(}d = Q)(‘ + cf{ ‘ﬁ/;r'f
DAY = 2 ] J
S
Aw = —9. b

X = -4
| f(-@: 1-9+8= S
Tte POt (Xg,*}@ g (ML) S")

(Cﬁﬂck ‘f’(baj(, “F&L '&M, (Lj w LR 4 F 3,995 J“QYDM?Q\ !/mfj f{/))

5= 2(—4)+ 7
The end.



