Short answers to Spring 2005 FE Math U142.
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2B. Vol =" (R ! r’)dx= "0((18x+10) 1 (2x* +10) )dx
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3A. 1 1Amount= " (rate)dt = " (25t + 3t #1°)dt =12.8° +t° # 0.2 § = 200l 0z
Ans. 160+200=360 fl.oz.
3B.i. T=3(0.5(6)+15+30+10+0.5(2))=3 min (59 f¢’/min)=177 ft’.
3
ii. S=§(6 +4(15)+2(30)+ 4(10)+2) =( 1 min)(168 ft’ /min) =168 ft’.

4A. Critpts: set f,=f =0: f =27- 27x> +6y* =0, and f,=12xy— 6y> =0.
Start with
f,=0 (eader, here): 12xy— 6y’ =6y2x—-y)=0, y=0 or y=2x.
Cagl: y=0, f =27-27x"+6(0)* =0, 27(1-x)(1+Xx)=0, x=10r x=-1.
Gives critical points R(1,0), S(-1,0).
Cae2. y=2x, f =27-27x"+6(2x)’ =27-3x> =0, x=13. P(3,6), Q(-3,-6).
4B. D=f.f,! f2=(154x)12x! 12y)! (12y)° = 72(9)(! x* +xy)! 144y?
AtP,Q y=2x,50 D=72(9)(x*)—144(4x*)=72x* >0 at x=3,-3.
P:f, =12(x-y)=12(x-2x)<0, MAX. Q: f,=12(x—y)=12(-3+6)>0< MIN
R: D=-54(1)(12) <0, saddle. S: D=(-54(-1)(-12)<0 , saddle.
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Jj Ji(x2 - 2xy)dy dx.

6. Inside : fz(xz - 2xy)dy =x’y—xy’ ]iz =3x" - 9x— (—2x2 - 4x) =5x"-5x

2
40 -5 5
Outside J (Sx —5)c)dx—5i—5i =(——10j—(—5——j=7.5.
2 » 3 3 2

2
7A. Evaluate area under v, v(A) curve: Changein postion= J.O v, dt

s, =0.5(0.5)(10) +(0.5)(10) +0.5(1)(10) = 12.5 i-min =12.5(60) ft.
sec

7B. time t=1 second when v, =v,.
Distance A is ahead is area of triangle with vertices (0,0), (0.5,10), (1,10). This area is

% = @ = 2.5!(60)! ft.!"(b = length!of lline! segment!(0.5,10)'to!(1,10),!h = 10).

7C. Area of triangle below v, and abowe v, between x=1, x=1+w, must equal 2.5, to

match the distance A was ahead at time x=1 minute.
Slope of v, =—10/1=-10. So area =

w(10w)
2

=5w>=25,w' =05, w=05v2, x=1+052.
As, 2.5(60 fi)

average vel = ——= =775 ft/min.
At 2 min
7b. A 0—-0 ft/mi
average accel = YA - ﬁ. i 0 ft/min®.
At 2min

X y=16x
J.:J.lf 2xy dydx. Inside: xyz] = x(16x)° — x(x*)* = 256x° — x°.
X =
8A. \ - . 1
o -5 2ot}
0 6 S 6 3

8B. (Note: y=16x above, y=x*below, from x=0 to x=4.)
8C. Two integrals are needed, as the right hand boundary curve changes.

y=16 px=4ly y=64 ~x=4
Volume= o Lzy/mny dx dy + Jy:m Lzy/mzxy dx dy
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10B. J xdx=———| = ... (use calculator)
93-(5/3) |,
8 s n 5 o/ 8 5 5x8/3 (8
10C. u=1| de =1 xg—x"dx= | ZxPdx= 3 = .
HE L TR gy g = o T sy,
10C.
Var:'[gx2f(x)dx — ;12:'[8xzix2/3dx—u2 :Jgixmdx—u2 :SX—W3 8—/f
! 193 193 93(11/3) |, '
11A.

11B. Change IVP to y(1)=7 (to avoid x=0 issues)

4y
IF = (—:-J e =x". D(X'y)=x*(x+xH)=x"+1.
Integrate: j D(x*y)dx = J'(x’3 +1)dx=-0.5x" +Xx+C.

X'y=-05x"+x+C, y=-05x+x +Cx".
Solve for C 7=0.5+C, C=6.5. Ans y=-0.5x>+x"+6.5x".



