MA4002 Final Exam Answers, Spring 2005
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1.(a) v =40 — 1071t s = (40t + 1006—0“)]0 =700 + 100e~2 ~ 713.53.
(b) 4-31/4,
4
(c) The cross-sectional area: m(e™%)%? = we=2%.  V = 7r/ e 2 dy = g(l —e 8 ~ 1.57.
0

(d) Reduction formula: I,, = z(In x)"ﬁ?—nln,l =2"e? —nl,_;.
2

€
Iy = / lde =e?—1; I, =22—Ip=e>+1; Iy =4e>—2I; =2e2>—2; I3 =8e2—3I, = 2e*+6.
1
(€) fo = ycos(zy), fy = £€08(zY), fou = —4Psin(2Y), fyy = —2>Sin(2y), fuy = cos(zy) — zysin(zy).
(f) n = 0.2n. Start with yo = 1.  ypt1 = Yn — 0.1(xpyn + Tny1Yp 1), Where yi 1 = yp — 0.22,Yp.
yr=1-020x1)=1, y02) ~y =1-01(0x1+02x1)=0.98.
s = 0.98—0.2(0.2 x 0.98) = 0.9408, y(0.4) ~ yo = 0.98 — 0.1(0.2 x 0.98 + 0.4 x 0.9408) = 0.922768.
(g) Integratmg factor: o = exp{[ 2dx} = 2°. Then (2°y)’ = 52° and y = 2 + x% By y(1) =1 we
have C' = ¢ andy———i—%.
(h) 31.

2 2
2.(a) Area: / 2¢In(1 4+ 2%) de = (1 + 2*) In(1 + 2%) — (1 + x2)‘0 =5Inb5—4~4.047.
0

8 8
(b) Cylindrical shell area: 2rze . V = 277/ ze Pdr = -2m(1+x)e” 0= 2m(1 — 9e %) ~ 6.264.
0

2z 1+ 22
@@ =1 Lty =

1/2 1
— xz} de = —z +In(1+ ) — In(1 — a;)]() = —5 +In3 ~ 0.5986.

1/2
Arc-length: s:/ [—14—
0
(d) Lo 5 2 Center of ¢ — M/m = 0.5
= winlile Tp = — . enter or mass: T = m = U.o.
P=56—2)  5+2) P=56—2) 5(x+2)
1

1
Mass: m = / pdr = (2/5)(In3—1In2) ~ 0.162. Moment: M = / zpdr = (1/5)(In3—In2) ~ 0.081.
0 0

3.(a) (i) y=0C1e"+ Coe % (ii) y=e % (Cysinz + Cycosz).
(b) Particular solution: y, = (—12x—1)e~2%. General solution: y = (—12x—1)e~2*+C1e®+Cae 7.
(c) y=(—122 — 1)e™2* 4 4e® — 762,

4.(a) Answer: f(z,y) ~2+3(x—1)+3(y—1)+2(x—-1)2+6(x—1)(y —1)+2(y — 1)

o=+ @+y)yle™™,  fuo=2y+ (@ +y)yle™”
fy=[1+(+ y) el fay =20+ 2y + (z+ y)wy] WL fyy = 2a 4 (A y)atle
(b) n=>5, Zxk—l() ka—50 Zyk—S Zxkyk—28
28 — 1 10

a= % =04, b= W =0.8. Answer: y=0.4z+0.8.
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5.(a) AAT = :

-3 23

1 0 13]118

(b) (i) z=1[1, —4,9T. (ii) From [ 01 4| 39 ] obtain = = [118 — 13t, 32 — 4¢, t]T.

78 —31 -8
() At =1| 97 —39 —10
10 —4 -1



