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MATHEMATICS COMPREHENSIVE EXAMINATION, SPRING 2006

Multivariable/Vector Calculus

11. The temperature in deg F' on the surface of a 10 ft. by 8 ft. plate glass window is given by

T(=, y)—72+y+§6my, 0<z<10,0<y<8.

a. Find the’ gradient VT'(z,y).

b. If a ﬂy were located at the point (1,1), in which direction would it start moving if it
wanted to increase its temperature the most? Your answer should be a 2-dimensional
vector. ‘ '

a. T\’?]": (‘Ré('f’y‘> - (%0‘9/ 1*("%/_05()

e i ST ot (U1
b‘ Gmék{ﬁ 1%(,&-{_6;({ l{ /VL A!(’QC){_"\ d—ﬁ UT a ( Il

[
_ - = go
_971,/,~ (go. {5%5 g

12. The function F(z,y) = 2% — 32 is differentiable at the point (2,3). Find the equation for the
plane tangent to the graph of F' at this pomt
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13. Once again, consider the temperature in deg F' on the surface of a 10 ft. by 8 ft. plate glass
window given by

‘ T(xy)—72+y+%xy 0§x§10,0§y§8.

Starting at the point (10,5), a fly walks across the window along the curve (z(t),y(t)) =
(10 —'t,t +5) for0<t< 1 minute.

a. At what point on this path was the temperature greatest?

" b. What was the value of that greatest temperature?
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15. Consider the vector field F(z,y) = (z,y) and the curve 7(t) = (cost,sint),0 < ¢ < 2.

t—27r _'
a. Without calculatmg it, clearly explain why the line integral / -dr'= 0.
t=2m _,
b. Then confirm that / F.di=0 by showmg the details of the calculatlon
t=0
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