MA4002 Final Exam Answers, Spring 2004

1.(a) v =15 — 5e 0%, 5= (15t + 25e—°~2t)‘;0 =125 + 25¢ % ~ 128.38.

(b) 3-21/3,

(c) The cross-sectional area: 7(v/sinz)? = rsinz. V=7 /ﬂsin:vdx = 27.

(d) Reduction formula: I,, = —e~! +nl, ;. ’

Iy = /lex de=1—e¢t L=—el4Ip=1-2¢"t, L =—-e142[j=2—5¢1.
©) fom e, fy =26, o=, fpy =2, foy = (14 2y) e

(f) x, = 0.4n. Start with yo = 1. ypi1 = Yn + 0.2(xnyn + Tpy1yp 1), where v = yn + 0.42,Yp.
yr =1, y(04)~y =1+02(0+04x 1) =108,

d 2z d
(g) Separable variables: Yo 1 j_ g; implies that y = C(1 + 22). Solution: y = —(1 + 22).
y x
(h) —11.
1 2 1
2.(a) Area: ; H—ixmz dxr =In(1+ mQ)‘O =1In2~ 0.69.

/2 /2
(b) Cylindrical shell area: 2rxcosz. V = 27‘(‘/ x cosx dr = 27(cos z+x sin :c)’o/ =2n(mw/2—-1).
0

1 = 1+ 22 €1 422 Inz a%\je e2+1
/ - _Z 2 _ g . _ _ (Inz _
(c) y'(z) 57 " 3" \/17 +y“ = T Arc-length: s—/l o da:f< 5 —1——4) - T

1 1 2 1 2
d = - — hil = — — . Mass: = dr =1n3 —In2 =~ 0.405.
(d) p vl zi2 while xp 712 ot ass:  m /Opx n n
2 2In2 —1In3
Moment: M:/ zpdr =2In2 —1In3 ~ 0.288. Center of mass: == M/m=———————~0.71.
0 In3 —1In2

3.(a) (i) y=Cre ™+ Ce 2. (ii) y= Cysin(2zx) + Cycos(2x).
(b) Particular solution: y, = 222 —6x+7. General solution: y = 222 — 6z +7+ Cre™ % + Cae 2.
(c) y=22%2 -6+ 7—2e % —3e 2%,

4.(a) Answer: f(z,y) ~1+y—x+ 22 +y%/2.

_[_ Yy L y+ay Ly % 2 y+zy
fx_[m—i—l <$+1)2}€ 5 fx:r—{l__’_l (.’E+1)2+(IIZ—|—1)3}€ )
fy =evty, foy =y ¥y, Jyy = (x+1)e¥ty,

5 5 5 5
(b) n=5, Zxk:5, Zx%zl& Zykzlo, Zxkyk:QQ.
22510 T 0—a-s !
AT g p= %% 08 Answer: y =122+ 0.8.
n-15— 52 n
67 —18
5.(a) AAT = .
—18 14

i = — ii) From Lo -
(b) () z=[2,-3,6" (iF [0 L

—22 _ .
0 obtain =z =[-22+4¢, 9—2t, t]*.
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(C) Ail = 5 -5 -7 3
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