Math 108 Exam 1 Solutions — Fall 2002

d 4 —1
1. Integrating d—? = 5 we obtain y(t) = 4 - 5 t72+c Sincel =y(l) = -2 -5 +¢, or
1 = —2+ ¢, we have ¢ = 3. Hence, we have y(t) = —2-t72 + 3.
2. The average value of the given function f(z) over [0, 2] is
5 ofo V2232 + 2e*2dx = (2‘[ 5/2+4e‘”/2)0 = % (%—I—élel —0—460) = —%+26
' (1-0)
3. / Vi +2dr ~ 5 (VO+2++vV2+2+VA4+2+V.6+2+V.8+2)
0
= L(V20 4+ V22 + V2.4 + 126 + V2.8)
4. The function f(z) = 2® —2 crosses the x-axis when 22 —2 = 0 or 22 = 2 or 2 = +v/2. f(x) <0
on the interval [0,v/2] and f(z) > 0 on the interval [v/2,2].
V2 2 3 V2.3 2
Hence the total area :/ 0— (22 —2)d:13—|—/ r? — 2dx = [——1-21’] + [— —2.7:]
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5. [a*(z° = 1) dx= [ u 3 u=ua’—1 du = 3x*dx
= guS/B—l—C’ = %(x?’ - 1834+ C
0 2 2 [° 1
o [t et .
4 32243 —6 3/, (:)31— 1)(l‘+12) T T B
6 1 =1
_2/ AR G—D@+2) o2-1 z+2
3Jy =1 x+2 ; 1=A(x+2)+ Bz —1)
=§[%1n|a:6—1|—%1nlx+2l]4 1= A(1+2)+B(1-1)=3A
:élgé o 1=A(-2+2)+ B(-2—1)
§1H§ ln— = 511171
7./2tlntdt:/lnt~2tdt u=Int dv =2t dt
=t*Int — [*1dt du=1dt  v=1

=t -5 +C
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Consumer Surplus=
%-(8—4)~30260

Change in cost from 80 to 100 = C/(100) — C(80) = [ 45t~ dt = 45In |}

— 45(In 100 — In80) = 451n 2
D(q) = S(q) means —¢* —50q +800 = ¢*>+10q so 2¢> +60q — 800 = 0 or 2(q—10)(g+40) = 0.
Hence ¢, = 10.
g. = 10 so p. = S(10) = 10? + 10 - 10 = 200. Thus
PS = [10—¢? — 50q + 800dg — 10 - 200 = —£ — 2542 + 800g|1° — 2000
= —18%0 — 2500 4 8000 — 0 — 2000 = 22

The present value for a one-time investment with continuous interest is

PV = FV e = 1000000e154% = 1000000 ¢

Solve for present value of a constant investment:

PV =5(1 —e ) = 300(1 — ¢=180) = 50000(1 — e~?)

2 9
/ 2r e dr = / 21 - e~ dy u=2x dv = e **dx
1 1

1 2 4 1
=2z Ste )] — [ Ste ¥ 2dx du=2dx v=Zte ™
— —2x72 —1_-—2x|2
= [—ze™ i+ 57
=2t +e?4 Fet 4 2e?
54 3,2
Zemt + Je

? (2—1) 1125 | 21875 , 21625 , 21875
(a)/e’”dr%T(e TE et 4 0T L et o)
1

— %(62'25 + 62.75 + 63.25 + 63'75)

= 23.36044741
2 1 1
(b) / e* dr = §e2T|? = 5(64 —e?)
1
= 23.60454697

(c) Actual Error = [1(e2? + 2™ 4 €35 + ¢375) — L(e* — ¢?)]



123.36044741 — 23.60454697|

= .2440995600



