MATH 273: Practice Final Exam Questions

. Let f(t)=(3sint, 2 +4sint, 3+ 5cost). Findtheunit tangent and unit nomal vectorsto the

I
curve swept out by 6(t) at thepoint ¢ = E

. (a) Suppoe z= f(x,y), x=g(uv),and y=h(u,v). Givethepropea notaionandchan rule
expression for therate of changeof zwith respect to v. Do not calculate any derivatives at
this point.

(b) Calculate the derivative in part (a) assuming z= xcogxy), x =ue’, and y=vinu.

(c) Use your answer to (b) to find therate of changeof z with respect to vwhenu =1 and

v=0.

. Youaregiven thefundion f (x,y) = y* + "™ its gradient

! f(x y):<&ysxe<smx>ly, oy %e@‘“xw, and theevaluaion! £(0," 1) =("1," 2).

() What isthemaximum rate of increase of f(x, y) at the point (0, B1)?

(b) Determinethe unit vector in thedirection of greatest decrease of f(x, y) at thepoint (0, B
1).

(c) Give aunit vector tangent to thelevel curve of f(x, y) at thepoint (0, BL).

. Findand classify al local maxima, local minima, and saddle points of
flx,y)=x*1 6xy+2y°! 8x! 16.

2 3 3
. (a) Evauae !Olﬁ(x+ y )dydx

(b) Give an equivalent iterated integral with theorder of integrationreversed. DO NOT
EVALUATE THIS INTEGRAL



6. Let Rbetheregioninthefirst quadrant of the xy-plane boundel between thecircles
xX*+y*=1land X’ +y* =9.

(a) Set up an appropriate iterated integral in rectangular coordinaes equivalent to

(b) Set up an appropriate iterated integral in polar coordinates equivalentto 11 f(x y)dA.

7. Condder theregion E which is boundel by the paraboloid z= 4x’ +4y” and theplanez=4
(seefigure). Set up atripleintegra in rectangular coordinaes to findthevolume, V = !!!Edv
of E. DO NOT EVALUATE.

8. Compute thelineintegral fc(x2 + y)ds where C congsts of theline segment from (2,0) to
(ER,0) and thelower hdf of thecircle xX* + y* = 4.

9. (a) Showtha F(x,y) =(5x* ! 8xy°, ! 12x’y’) isagradientfield of f(x,y)=x"! 4x%y° +3.
(b) Find thework doneby theforce F(x,y) =(5x* ! 8xy°, | 12x°y*) actingonapaticle
moving alongthecurve C parameterized by f(t) = (t’,t) ast goesfrom O to 1.



