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Math 30 - Fall 2009 	 Examll Nrune. 

Instructions: No graphing calculators are allowed on the exam. Show work as ap 
points possible on the exam. 

1. 	 The radius of a circle is measured to be 8 em, with a measurement error of ±0.05 m. (12 points) 
a. 	 Use differentials to estimate the maximum error in the calculated area of the circle. Include units. 

I/v4A ;4 ~ 1t r L 
clif =(j/!})r = 21T''r£V-­

,,~ ~A ~ dl! =:21l'(~YO.OS\ =[O.r-ij 

b. 	 What is the relative error in the calculated area. 

c. 	 How accurately must the radiu be III asured for the p rcentage error in the estimated area to be less 
than 1%? 
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r2. Show that y =C/ , where C and k are constants, satisfies the differential equation d: = ky . (4 points) 

kt;f't =:A Ce~-t- = ce . I< = k(c e J<f) = k!;r 
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3. Find the derivatives f th r 11 .o e 10 owmg functions . Shnplify. (24 . ) 

a. y = 2e­ 5x 

3x - 2 
c. y=­

2 x+5 

;; , = 0:>:6)(" ) - (3/(-2)(;;2) 

(J :,yt-5J~ 

. =: CD/(+ 15) - {6~ _L(J 

( ;)7(1-5 ) ~ 

I q 

d. y= sin (cosx 3 
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e. y = tan-I (sin x ) 

=- ' ,.~-Y (
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f. y = In(x2k) == Axe. + 
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g. y = In(ln x) 
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4. Experiments show that if the chemical reaction N 205 ~ 2N02+ ~ 02 takes place at 113 0 F, th . .e 
2 

of reaction of dinitrogen pentoxide is proportional to its concentration C as follows: dC =-0.0 J5C , 
dt 

where the time is measured in seconds. 	 (d points) 
a. Write the equation for the concentration C after t seconds if the initial concentration is Co 

C 	 [ e.­C 0 O. =OS fJ 
b. How long will it take to reduce the concentration to 90% of its initial value? 

Lo e.- (),OQ::)St:-- () q Co 

-CJpooS t: = A({J., 9) 
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5. 	 For the curve curv 2xy + 'IT iny = 2n , 

. 1" dif~ .. fi d dya. se Imp IClt .ler ntlatIOn t n d:x 
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(8 points) 

b. Verify that the point ( 1 , i) is on the curve. 

;) ( ( Xf) +1/'-siv(f;j = ft-' + tr - ;;<11 

Problem 5 continues on tile next page 
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c. 	 Find the equation of the line tangent t the curve at the point ( 1, 2:J . 
I _ ?- ~) _ It- 2 
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6. 	 A 13-ft ladder is leaning against a wall when its base begins to slid away from the wall . When the 
base is 12 ft from the walJ, th as is moving away from the wall at a rate of 5 [Us. (12 points) 

a. 	 How fast is the top ofth ladder liding down the wall then? Include the appropriate units. 
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b. How fast is the angle 0 bdwcen the ladder and the floor changing then? Include the appropriate units . 
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7. 	 The position function of a particle is given by s(t ) = [3 - 6/ 2 + 91 +12 0 sIs 3 where s is in r . s 
~d f is in seconds. (12 .ItS) 

a. 	 Fmd the velocity at time t. I 

17 (t) = Sift) =f3-{t- /;2/: +'1 wt/s; ] 

b. 	 When is the partie e at rest? 

c. When is the particle moving in the positive direction? 

u(-f) >0 
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[o~-t <1 > 

d. 	 Find the total distance the particle travels during the three seconds. 

7CuL fov---r;;~ ~~Je1 J~cJ~ o.k t=- ( } So -toM 
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e. 	 Find the acceleration at tim t. 

tAN J = if' (-d "" sfl(-t:) =J6'-t - J2 w./S2J 
f. 	 When is the particle speeding up? L 
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