MA4002 Final Exam Answers, Spring 2009

1.(a) Velocity: v(t) = 20 + [isin(0.2s)ds = 25 — 5cos(0.2t). Distance s(T) = fOTv(t)dt =
25T — 255in(0.27) m and s(30) = 750 — 25sin(6) ~ 756.9853875m |.

(b) The cross-sectional area: 0
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(c) Integrating by parts yields I,, = 2_"/2+(n

0= 37 ™ .5983986.

2 ¢ cos? x dz. Invoking cos? x = 1—sin’z,
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we get the desired reduction formula. Next, Iy = % implies I, = Z + I g and Ig = Z + 3—2.

(d) fo=[y+ay+1e”, fy=we", fo =2y +ay+1e”, fyy =0, fuy = [1 +ale”

(e) z, = 0.2n. Start with yo = 0.  yp41 = yn +0.1[e"nYn "tV yn+1], where y | =y, +0.2e"n ",
Now 5 =0+4+.2-1=.2; 9(02) ~y; =0+ .11+ e%292] ~ 2040810774.  y5 = 4124132068,
y(0.4) = y2 ~ .4261823595. 3 ~ .6633554727, y(0.6) ~ y3 ~ .6936552968.

(f) Integrating factor: v = exp{[ »'7 dz} = V22 4+ 1. Then (Va2 +1-y) = 2\/3312? and therefore
Va2 + 1y = %ln(sﬁ—\/ﬂT—HH—C. By y(0) =2weget C =2and|y = Nﬁ[ln(ﬁ + Va2 1) +4]|

(g) 18.
(h) By the Extreme-Value Theorem, 3 A, B € [a,b] : f(A) = I[nig}af and f(B) = I[neﬁ(f. Further-

)

more, we have f(A) < f < f(B), where f = (b—a)~! f; f(z) dz. Finally, by the Intermediate-Value

Theorem, 3 ¢ between A and B such that f(c) = f.
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2.(a) Cylindrical shell area: 27zl — z?]. V= f0127m[1 — 2¥dx = 2n (% — %) ) =T~ 157
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(b)) y'(z) = T 3 V1+y? = E—i-g Arc-length = . (ﬁ + g)dx = (—? 32 ’ — = 8.90625.
1 T 4In2 —1In3
= —— . Cent f T =M/m=—F—""— = .934264.
© r= G Da=a) T Grna_gy Centerofmass & =M/m=Jman
1 1 2 1 2
Mass: m:/ pdr = 5[111(:5 +1)—In(4— x)]‘o = 5[1113 + In 2] ~ .35835. Moment: M:/ xpdr =
0 0
1 2 1
=[~4In(4 — 2) ~ In(z + 1)] ‘0 Z[4In2 — In3] ~ .334795.

3.(a) (i) y=Cicos(2x)+ Casin(2z). (i) y=e*(Cy + Cax).

(b) Look for a particular solution in the form gy, = x(acos(2z) + bsin(2x)), which yields y, =
—zcos(2x). General solution: y = —x cos(2z) + C1 cos(2z) + Ca sin(2z).

(c) y= —xcos(2z) + 2cos(2x) + sin(2z).

4.(a) Answer: f(1+h,2+k)~ th— 2h* — Shk.
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(b) n=6, Zxk:& Zm%le, Zyk=5+A+B, Zxkykzl—i-?)B.
k=1 k=1 k=1 k=1
_n(1+3B)-3-G+A+B) _—3+45B-A _ (5+A+B)—a-3 _92+194+10B
N n-19 — 32 N 35 ’ B n N 105 ’
Combining this with a = 1 and b = 2 yields the Answer: ’A =2 B=38 ‘
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5.(a) (i) z =12, 7,4]". (ii) From 01 6 obtain z = [t, =7+ 6t, t]".
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(iii) From 01 -1 —1l9 obtain z = [1—t1, 2+4t1+ta, t1, t2]". (b) A" = | 1 1/2 —-1/2
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