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Math/MTHE 280, Advanced Calculus, Fall 2016
Queen’s University, Department of Mathematics
Please write your student number and your name clearly at the top of this page.

Additional space for calculations can be arranged on the back of each page or on
additional blank pages at the end of the exam.
Do all five questions, marks are indicated. Total marks are 54.

la) . [5 marks] Is the function f(x,y) continuous for all values of (z,y) € R2? Explain your
answer.
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1b) . [5 marks] Is the function f(z,y) from part a) differentiable at (0,0)?. Explain your

answer.
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2.Let F : R? = R? be the change of coordinates
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F(r,0) = (rcos(8),rsin(8)), F (2, %) = (V3,1) _ >

\
Suppose that G : R? = R is a differentiable function, and denote H = G o F,
a)[4 marks] If G,(V3,1) = =1,Gy(V3,1) = +3, calculate DH (2, ).
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b) [ 6marks] If H, (2 ) =0 and Hy ( ) = 2 calculate DG(v/3,1).
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3a).[4 marks| Consider the three dimensional surface S = {(z,y, z, w) | 22 + 42 + 22 + w? = 8}.
Find the equation of the tangent plane to the surface S at the point (~1,v/3, —v/3, +1)
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b)[3 marks] Show that the parameterized circle #(t) = (-1, V6 sin(t), —v/6 cos(t), +1) is
tangent to the surface S at the parameter value t = T,
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¢)[3 marks]Using the parameterized curve #(t) from b), calculate the derivative of the
composite function f(¥(¢)) at ¢t =  where f(z,y,2z,w) =1In (%) + In (f)
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4. Let F = zyl + .L~‘] + :cyk

(). [4 marks] Show that divergence and curl of ¥ are both zero.
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(b). [6 marks] Show that F is a gradient field, and compute the potential function
f(z,y, z) for which F = Vf ]
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(c) [2'wmarks] Which surface S in R3 is £

is F' orthogonal t'm( 1,1,1)?
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5 Consider the vector field F(z, y, z) = dyi — 7. ,(Io ?(12 —_ \)
(a)[4 marks|Show that F = (27 + dy7) x & and V x F — ~5k
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b) [4 marks] Show that 7(t) = (a sin(2t), § cos(2t)
every value of the parameter a. Wh
paths. Sketch a few of them.
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c) [4 marks] Prove that F

that F = v f You may us
necessary.

e wll B < — 5k 70 /?Canm& fee.
oo %Wn"‘_ t;&l&

,O) is a flow line for the vector field F for
at geometric curves are described by these parameterized
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is not a gradient fiield, that is no such function f(z,y,z) exists so
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Extra page for recording work and answers.

Please indicate carefully which
questions you are adding material here for.
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