12.

The ellipses 3x? + 4y? = C all satisfy the differentia equation

dy dy 3X
6x+8yd—x =0, or ax _—4—y.

A famlly of curves that intersect these elllpses a right angles must therefore have slopes
. dy 4y
enby =~ = —2. Th
giv by dx 3x us

3/ dy _ , [ 9X
y X
3Inly| = 4In|x| + In|C]|.

The family isgiven by y3 = Cx*.



Fig. R-8

Let the disk have centre (and therefore centroid0a0). Its area is @. Let the hole have
centre (and therefore centroid) @ 0). Its area ist. The remaining part has area &nd

centroid at(X, 0), where

(97)(0) = (B7)X + (7)(D).
ThusX = —1/8. The centroid of the remaining part ig8ft from the centre of the disk on
the side opposite the hole.



20.

y + (cosxX)y = 2xe~ S"X, y(r) =0

" :/cosxdx =sgnx

y) = "X (y' + (cosx)y) = 2x

d .
&(esnx
egnxy:/Zde=x2+C

y(r)=0 = 0=7°4C = C=—x?

y = (X% — 72)e "X,
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9. Alayer of water between deptlysandy + dy has volumelV = 7 (a? — y?) dy and weight
dF =9, 800r(a® — y?) dy N. The work done to raise this water to heightm above the
top of the bowl is

dW = (h+y)dF = 9, 800t (h + y)(@® — y?) dy N-m.

Thus the total work done to pump all the water in the bowl td treaght is

a
W = 9, 8007 / (ha? + a%y — hy? — y3) dy
0

a2y2 hyS y4 a
—9,800r |ha%y+ 2 -2 2
[ay+ 2 T 3 4]0
2a3h a*
—=9,8007 | —— + —
3a+ 8h

— 9, 80Qra’®

h
— 24507a® (a+ %) N-m.

12




