1-1:50pm L Exam 1
Fall 2011 Math 0240

100 points total | Your name: _S O,e M%(\ N S

No calculators. Show all your work (no work = no credit). Explain every step. Write neatly.

1. [10 points] Find the limit, if it exists, or show that the limit does not exist:
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2. [10 points] Show that the vector ¥ = ofthgb’= b — proj,b is orthogonal t6 a.
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3. [10 points] Find the directions in which the directional derivative of.
f(z,y) = 2° + sin(zy) at the point (1,0) has the value 1. '
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4. [10 points} Reduce the equation. 9z — 4% — 922 = 0 to one of the standard
forms classify the surface and sketch it.
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5. (a) [10 points] Find the unit tangent and unit normal vectors T(¢) and N(¢)
to the curve

) = t2|+(smt tcost)]+(cost+tsmt)k >0

Fle) = P F)=ot, cost-ostadsinty=sut ssint st
el =tz snt, o5t

P14 = %JL{_F =tJ/s  (wof [, nnc t>0)
“f[—#}:<\7%,%5&wf = cost > '

W)= T/‘U T (O -—co&% V—%Wﬂv

T(H{ |
) _u/’E<O/ st ~sint )

—/ /| — —l— = / - -
TWl=z = g =%
Wi)= o, cost, —sint




(b) [10 points] Find its curvature.
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6. {10 points] Find the linear approximation of the function
f(z,y,2) = /2 + 42 + 322 at the point (3,2,2) and use it to approximate
the number 1/(3.01)% + (2.02)2 + 3(1.98)2.
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7. (a) [10 points] Find a nonzero vector orthogonal to the plane through the
points P(2,1,5), @(—1,3,4) and R(3,0, 6).
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(b) [10 points] Find the area of the triangle PQR.
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bonus problem [7 points extra] Find the local maximum and minimum values
and saddle point(s) of the function f(z,y) = (1 + zy){z + y).
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