MATH 132 EXAM II (solution) FALL 2012

1) Find the length of the curve y = 3(z* — 2)"%, from =3 to x=5.

A) 28,66 B)30.66 C)32.66 D)34.66 £)36.66 F)38.66 G) 40.66
H) 42.66 1) 44.66 .7 ) 46.66

solution: ¥ = L(z? - 2)i(2r) = x(z* — 2)i, {%F = 1?(2?-2) = 2 - 227,

L+ (PP =t -2 +1=(~ 1), f14(RP = -1
I=[lz?=1dx = £ ~ 30.66 (B)
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2) The curve y = ﬁ, % e TE 15 revolved about the r — aris, find the

surface area of the solid gerenrated by this proceedure.

A& B)% C) 4 DB EYZE F)¥E Q)& H)dE ¥ )i

solution: 1+ () =1+ 4 =42, S=2n[ " /z\/4 dr =
wfy iz +1de = niidz + )2 = (64 -8) = §¢ (E)
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3} Tfa force of 90N stretches a spring 1 m bevond its natural length, how much work,
in J, does it take to stretch the spring 5 m beyond its natural length?

A 1125 BY1175 C)1225 DY1275 EV1325 F) 1375
G 1425 H)1475 1)1525 1) 1575

solution: Given, F(1) =k-1 =90 = F(z)=90x. W = ['00zdz = 1125. {A)
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4y A heavy uniform cable is used to lifta 300 Ib load from ground level to the top of a
building that is 120 ft high. If the cable weighs 40 [b/ft, then how much work, in
thosands of ft-1b, 1s done?

A)122 B)186 C)244 D)282 E)324 F)362 G)488 H) 536 I) 584 1) 622

solution: The original weight is 300 + (40)(120) = 51001b. After lifing v feet, we
have F(y) = 5100 — 40y, since y ft of the cable is already lying on the roof. So
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5} A wading pool has rectangular base with side lengths of 6 and 10 ft. The pool
is 4 ft deep, but the water in it is only 3 ft high. If the water weighs 62.4 |b/fi5,
how much work, in ft-Ib, is done in pumping all the water out, over the top of the pool?

A) 20367 B)21765 ) 22422 D)23762 E} 24482 F) 25386 G) 265842
H) 27654 1)28080 J)20952

solution: Area of cross-section at level, y, is 60 fi and volume of slab is 60 Ay fitd.
Weight of each slab is (62.4) 60 Av) = 3744 b, The slab needs o be lifted

4 —y ft. The water level is from 0 to 3. Therefore the work is given by,

W = 3744 (4 — y)dy = 28080 ft — Ib. ()
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6) Given z 3£ = In(z), and yle) = 2, we have that (1) =
A0 B); C)1 D)3 EY2 F): G)3 H)4 1) J)5
solution: % = B then y = 4 n?(z) + C (u = In(z), du = Ldz).

2 = y(e) {

7) Evaluate [ 227 de.

J 2 | 3 :
A}H:T;: B) 'IE-L'."} C} niZ) D) 3 inid) E) Fff:'_ﬁ F) ?ﬁ G) in(2]}
iﬁ 1 1 1
) iz} ) i 1) 42 In(2) Jjé‘ﬁfn:ﬂ]
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8) Given the differential equation % = - 3y, with initial condition y{ — 3} = 4¢,
then find w(l). to 3 decimal places.

A).134 B).142 <').166 0D).169 £).174 F).187 H).199
Iy.208 J).216

solution: y(t) = y(0)e ™. y(— 3} =y(0)e' =de = y(0) =4,
and y(t) =de3. y(1)=4de 3 ~ .100. (H)
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9y From the seperable differential equation ﬁ = ﬁvﬂ . iy = 0, with inrhial condition
(1} = 16, we get the solution :

Ay =(a*+3)* B)y=(22"+2)? C)y=(3a"+1 D)y =( %2 + 3)°

Ely=(22"2+2) Fy=(32"2+ 1" Gy = {22+ 3)® H)y= (217 4 2)°

Dy=(3z"2+1 J)y=162

solution: By seperation we get, y"%g—f = 6zi = fy"%dy = ﬁj—:cidx + O =
Qyi = 4zt +C. Using the initial condition we get, 8 =4 + C' = C = 4. Then
oyl = dzi +4 = y=(2f +2)% (E)
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10) The half life of Polonium-2101s 139 days. Approximately how many days will it
take to have 93% of the onginal sample of Polomum, gone ? (1.e. 3% lefi.)
A)300 B)350 €400 D450 E)500 F)550 G600 H)650 I)700

solution: Given %y{ﬂl{} = (0} PAL L f_"l_’-%l = y(t) = y(0) e~
Now, find t such that y(t) = Ly(0) = & = em T o = TIEI:; 139 ~ 600 (G)
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11) Use the method of integration by parts to evaluate fﬂl arctan(z) dr.
T - T ! I T a £
AF-%2 B f-BE O)F-%2 D)f-=2 Byf- !

DI+ Q) F e M5+ gl g gt
solution: { u = arctan{z), dv = dx, du = 1—_1‘;5 dr, v=ux)

[ arctan{x) dx = xarctan(z) — [ %5 dr. Using substitution, w = 1 +2°,
dw = 2zdr, weget [ +E;dr=jn(l+2%). Thﬁefﬂre

_fnl arctan(z) dr = rarctan{z) — Hn(l+2?)|, = T -2 (4)
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12) Evaluate [ x%€” dz.
A) 624856 B).684322 C).718282 D).752042 E).787623
F).812543 () .865428 H).018765 I).965422 J) 985622

solution: {u = 77, dv = e"dr, du =2z, v=1¢%). [2?e* dr =
r?e* - 2f re®dx. Next, using u =, dv = e*dr, du = dx, v = €*,
on J'me’d.r we:get [2?e® dx =zx*e” ~ 2xze* — [&dx.Then
[l xter dr = z2e* —2xe® +26% | = e—2~ .T18282 (C)



