Math 126F Second Midterm Solutions Spring 2013
(16 points)  Evaluate the following double integrals.

(a) (8 points) //RZL'SGC2([Ey) dA, R=10,7/4] x [0,1]
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(b) (8 points) // 2xydA D is the triangle with vertices (0,0), (1,2) and (0, 3).
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(9 points)  Find the absolute maximum of the function f(z,y) = x + 2y — zy on the
closed rectangular region with vertices (0,0), (0,2), (3,0) and (3, 2).

First find the critical points.

folz,y) =1—y =0 givesy =1
fy(x,y) =2 —2 =0 gives x = 2.

There is one critical point at (2,1). f(2,1) = 2.
Now find the maximum of f(x,y) on the boundary. There are four parts to this.

L1=00<y<?2
f(0,y) = 2y is increasing so the mazimum is f(0,2) = 4.

Ly=0,0<z<3
f(x,0) = x is increasing so the maximum 1s f(3,0) = 3.

Il x=3,0<y<?2
f(3,y) = 3 —y is decreasing so the mazimum is f(3,0) = 3.

IV.y=20<z<3
f(x,2) =4 — x is decreasing so the mazimum is f(0,2) = 4.

Thus the mazimum value of the function on this rectangle is f(0,2) = 4.
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(8 points)  If three resistors with resistances Ry, Ry and R3 are connected in parallel,
then the total resistance R of the circuit is given by

L1, 1 1
R R Ry Ry
Suppose that the resistances are measured in ohms with Ry = 25, Ry = 40 and R3 = 50,

and that there is a possible error of 0.5 ohms in each measurement. Use differentials to
estimate the maximum error in the calculated value of R.

11 N 1_+ 1 R 200
=== Tt =+ = S0 = —.
R 25 40 50 17
_ 1 ok 1 _(H)?QE__A_ OR _ 64
R? OR, R? 200/ OR, 252 OR, 289
_ 1 ok 1 _650295__i_ OR _ 25
R?2 OR, R} 200/ OR, 40?2 OR, 289
1 or 1 _(5)295__1_ OR _ 16
R* ORy R} 200/ ORs; 502 ORs 289
OR OR OR
dR = —-d —.d g
Ro= ag it gg, At g dhs
64 25 16
= 559 09+ 559 05+ 55505
_ 1
578
~ 0.18

(8 points)  Find all the points on the curve r =1+ cosf where the tangent line is
horizontal.

d
We wish to find the points where d_g =0

y=rsinf = (14 cosf)(sinf) = siné + cos fsin 0

dv .9 9

w7 cos ) — sin® @ + cos” 0
= cosf — (1 —cos?f) + cos® 0
= 2cos’f+cosf—1

= (2cosf —1)(cosf +1)

Thus cosf = —1,% and 0 =7, +3.
In polar coordinates, the points are (0,7), (3/2,7/3) and (3/2, —7/3)
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(9 points)  Let r(t) = 3t?i+3j+ 3t*k. Find all times ¢ when the normal component
of acceleration is equal to 8.

We must solve ———— =8 or |r'xr"|=8r| fort.

r'(t) = (6t, 3t*, 6t)

r"(t) = (6, 6t, 6)

X = (—1812,0,182) = 18£2(—1,0,1)
I x 1| = 182y/2

[7/(£)] = \/(6t)% + (3t2)2 + (6t)% = 3t/ + 8

18t2/2 = 8 - 3t\/12 +8  (note that at t = 0 we have ay = 0.)
3V2t =42 +8

18t2 = 16(t% + 8)

t? =64

The solutions are t= —8,8



