MA4002 Final Exam Solutions 2003

1.(a) v =20sin(0.5t). s =40 —40cos(0.5t). s(3) ~ 37.17m. (b) €% + 3 ~ 27.47.

(c) u = cos?” z and dv = cosz dzx, so du = —2ncos*” ! xsinxzdr and v = sinz. Replace sin® z by
2 512

1 —cos?x to get I, = 2nl, 1 — 2nl,. (d) V= 7r/2(2 — 2?2 dr = TSF

(e) fo =ycos(zy); fy = xcos(wy);
frz = —y?sin(zy); foy = —z?sin(zy); fay = cos(zy) — zysin(zy).
(f) =z, = 0.1n. Yn+1 = Yn + 0.05(cos(0.1n 4 2y,) + cos(0.1(n + 1) 4+ 2y 1)),

where y5 | = yn + 0.1(cos(0.1n + 2y, )), starting with yo = 2.
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(g) Integrating factor v = —, so (%) = —. Integrating and multiplying by z® gives y = Ca® +
x x x
3 Inx.
(h) —61.
1 2 ™
2. (a) By cylindrical shells, V = / 2rre " dx =7 — —.
e

(b) A= / Inz dz = €? 4 1 after using integration by parts with v = Inz and dv = dx.

(c)s—/ ﬁdw—/\/ )de—/13(x —i-4i2>da?:?.
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3.(a) g, + 4¢n + 4qn = 0 has auxiliary equation A2 + 4\ + 4 = 0, which has solution A = —2. This
leads to general solution ¢, = Ae™?! 4+ Bte~%
(b) Put gp = v cos 2t + (@sin 2t. Then cos 2t +sin 2t = ¢, +4¢, +4q, = 8 cos 2t —8asin 2t. So we get

-2t 1 1.
— gc052t+ §s1n2t.

o= —z and 8 = <. Hence the general solution is ¢ = g + qp = Ae 2 + Bte
(c) A plymg the 1n1t1a1 conditions to ¢ and ¢ T, we find A = g and B = 2 and so

q=3e 2" +2te™?" — L cos2t + £ sin2t.

4.(a) 2z B 3 B 6y — 222 B -9 B —6x

. Zr = —— = — = — = - = —.
a2 43y Y 2243y T (@24 3y)2 T a2+ 3y)2 7Y (22 + 3y)?

2(L,1)=Ind; 2z (L1) =3 2(1,1) =3 zm(l )=1 2(1,1) = =35 zy(1,1) = -3

So f(1+h,1+k)=Ind+% +3k+f—%— 9 1 higher order terms.

(b)S2=0, Sy=16+a+0b, S22=10, Sazy=a+2b—24.

m:—%7 then gives a + 2b = —10 and ¢ = 2 gives a + b = —6. Solving these gives a = —2 and
b= —4.

5.(a) (i) Inconsistent -no solution. (ii) An infinite number of solutions: (z,y,2) = (3 —t,—2 —t,t)

is a solutlon for any real number t.
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