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Part ! [76 pts] (Written: Provide all necessary steps required in the solution.)

Q1. Find the extreme values of f(x,y)=x y2 on the ellipse 2x° + y2 =6 by using the Lagrange multipliers.
g
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Q2 (i) Find the Cartesian Equation of the parametric curve x =2co0s2f, y =3sin2t; —n/4 <t<n/4.
(4 pts)
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(ii) Sketch the above curve in the xy-plane. Indicate with an arrow the direction in which the curve is traced as

the parameter ¢ increases. (4ot
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(iii) Set up the integral that represents the surface area of the solid ebtained by revolving the above curve
about the y-axis. (4 pts)
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Q3.1f f(x v,2) =In(zx*y*), x = - cost6), y =In(f +0) z=6°, find of /ot at (t 0) (1,7). (8 pts)
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Q4. Find the equation of the plane that contains the points (1,2,-3),(3,1,0),and (2,3,-7). (8 pts)
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Q5. Considef the function f(x,y) =x*+y +xy+4.
(i) Show that (0,0), (\/5 ,—1)and (—v/2,-1)are the critical points of 7'(x,y). (4 pts)
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(ii) Find the local minimum and maximum value(s) and the saddle point(s) of f(x,y), if any. (6 pts)
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Q6. Find the value of the integral J‘J‘J‘xyd V' where E is bounded by the parabolic cylinders x = y* and y = x°
E

and the planesz =0 and z = x + ).
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Q7. A solid lies within both the cylinder x* + y*=1 and the paraboloid z = 4 — x> — y* , and above the
xy -plane. Only Set up the integral in cylindrical coordinates that represents the volume of the solid.

(8 pts)
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Q8. Evaluate th o
valuate t t
emegralJ;J_L2 j Z\/dedydx.
1 0 (10 pts)
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