2E1 (Timoney) Tutorial sheet 10
[Tutorials January 10 — 11, 2007]

Name: Solutions

1. Find cylindrical coordinates (r, 0, z) for the point with cartesian coordinates (1, —1,3).
Solution: We have (z,y,2) = (1,—1,3). Weknow r = /22 + y2 = /12 + (=1)2 = /2
and (x,y) = (rcosf,rsinf). So (1,—1) = (v/2cosf,v/2sinf). We find tand = y/z =
—1 and so 0 should be 37 /4 or 77 /4. It works to have § = 77 /4.

The answer is then (7,0, 2) = (v/2,77/4,3).

2. Find cartesian (x,y, z) coordinates for the point with spherical coordinates (p, 6, ¢) =
(4,7/3,7/4).

Solution: We have z = pcos¢ = 4dcosm/4 = 4/v/2 = 2v/2,r = psing = 4sinr/4 =
2v/2, 2 = rcosf = psin¢gcosf = 2v/2cos(m/3) = v/2and y = rsinf = psin gsinf =
2v/2sin(m/3) = v/2v/3 = V6.

The answer is then (. y, 2) = (v/2, V6, 2V/2).
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3. Find the Taylor expansion up to second order of f(x,y) = cos(zy) — x? — 3 around

([Eo, yO) = <1a 2)
Solution: Using subscript notation for partials we want to compute
f(xo,90) + fu(x0,90)(x — 0) + fy(%0,Y0) (¥ — %o)
1
+ 91 (fm(l”o,?/o)(x - 5170)2 + fyy (w0, y0) (Y — y0)2 + 2 fay (20, Yo) (x — 20) (y — yo))



So we compute

f(zo,v0) = f(1,2) =cos2—5

0
fx(x,y) = a_i
= —ysin(zy) — 2z
fe(xo,yo) = fu(1,2) = —2sin2 —2

0
few) = 5
= —uxsin(zy) — 2y
fy(o,y0) = fy(1,2) =—sin2—4
fee(z,y) = %fx(x,y)
= —y?cos(zy) — 2
foz(0,%0) = fex(1,2) = —4cos2 —2
0
fyy(xay) = gfy(%y)
= —a2?cos(zy) — 2

fyy(172) =
Fon(s9) =;%ﬁuw>

—cos2—2

= —sin(zy) — xy cos(ry)
fay(1,2) = —sin2 —2cos?2

We end up with
(cos2 —5) + (—2sin2 —2)(z — 1) + (—sin2 — 4)(y — 2)
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