MA4002 Final Exam Answers, Spring 2007

1.(a) Velocity: v(t) = 1000— [ 3000e~2*ds = —500+1500e 2. The particle stops at time T such that
v(T) = 0; hence T' = £ In 3 ~ 0.5493 seconds. Distance s = fOT v(t)dt = 500 — 2501n 3 &~ 225.3469 m.

(b) The cross-sectional area: 7(sinz)?.
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V= 77/0 (sinz)?dx = 71'/0 1CZS(ZL‘)d:E = W(g - isin@x))’g = % ~ 4.9348.
(c) Reduction formula: ’In =e—nl, 1. ‘
Ip=e—1, 1 =e—1-Ip=1;, L=e—2-I1=e—2; I3=e—3-1I5=06—2e.
(d) fo = y*cos(zy), fy = sin(xy) + zycos(zy), fux = —y>sin(zy), fyy = 22 cos(zy) — rysin(zy),
foy = 2y cos(zy) — zy? sin(zy).
(e) z,, = 0.1n. Start with yo = 0.  yn11 = Yn+0.05(cos(xn +yn) +cos(Tpi1 +Yyp 1)), Where y | =
Yn+0.1cos(zy+yn). Nowy7 =0+.1cos0=.1; y(0.1) = y; = 0+.05(cos(0)+cos(.1+.1)) ~ .099.

=.099+0.1cos(.14.099) ~ .197, 4(0.2) = y3 = .099+.05(cos(.1+.099) +cos(.2+.197)) ~ .1941.
(f) By separating variables, get y = V22 +sinz+C. By y(0) = 1 we have C = 1 and y =
V22 +sinz + 1. (g) 39.

(h) One example: let A = [ 1

j}andB:[i i]ThenAB:{g 8}.

1 1
r+1 x+2
= 2r(—In(z + 1) + 2In(z + 2))‘0 = 27(—31n2 + 21n3) ~ 0.74005.
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(b) y/(x) — ﬁ’ 1 + y/2 — 17/3 Arc_length: S = / 17/3d1- — 3%2/3‘ = 9
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PRYE
2
1
(c) p=Inz, while zp=xInz. Center of mass: == M/m= c I ~ 2.097.

dx =

1
2.(a) Cylindrical shell area: 27m:[x—+1 — I%FQ] V= 27r/ x|
0
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Mass: m:/ pdr = (mlnx—aj)‘i = 1. Moment: M:/ zpdr = ( ) 1
1 1

3.(a) (i) y= 013 +Ce®. (i) y=e?*(Cysinz + Cycosz).
(b) Particular solution: y, = 11sinz 4 7cosz.

General solution: y = 11sinz + 7cosx + C1e3® + Cae®.  (c) y = 1lsinx + 7cosx — 10e3* + 5et*,

4.(a) Answer: f(z,y) ~2(x—1)+2(y -1+ (x—1)2+3(x—-1)(y — 1) = —y — 3z + 2% + 3ay.
fo=2zxIn(zy) +x + y/x, fee = 2In(zy) + 3 — y/2?,
fy =n(zy) +2*/y + 1, fyy =1y —2*/y°,
foy = 2x/y +1/z.
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(b) n =06, Zxk—15 ka_55 Zyk—19 > wpyp = 65.
k=1

n65—15 19 19—a 15 2 )
G:W*L b= f g Answer: y=x+3.
1 0 23/3]|55/3
5.(a) i)z =[3, 7, Q]T. (ii) From [ 0 /9 {1 ] obtain z = [55/3—(23/3)t, —11+9¢, t]T.

(iii) From [ 1 2/3 5/3 |11 | obtain = [11 = (2/3)t1 — (5/3)ta, 1, 1]
~19/2 16 11/2
(b) A™! = —12 20 7
2 -3 -1



