
MATE 3063 Practice exercises

Functions

All exercisesarefrom section14.1(p.865andfollowing)of thetext.

1–4:exercises6,7,8,10.Whendeterminingtherange,give a completeproof.To show that
two setsareequal,onemustestablishtwo setinclusions(onegoingeachway).We have
seentwomethodstofindtherange:oneistofindasubset(usually,someparametrisedcurve)
with imagefilling therange;theother, whenapplicable,is to usethelevel sets.Thetwo can
beneatlycombined:knowing thelevel setstellsyouwhichcurveto choose.

5–8:exercises11,12,14,15

9–12:exercises22,24,25,29

13–17:exercises39,41,42,43,45.

Limits

Referringto the two-persongamewhich we usefor thedefinitionof limit, show that the
limit of thefunctionin eachcaseis thevaluegiven.It is enough,in eachcase,to establish
thevalueof ρ (radiusof playertwo’ssquare)correspondingto:

i) Playeronechoosingr = 1
ii) Playeronechoosingarbitraryr > 0.

18. lim
(x,y)→(2,2)

2x + y = 6 19. lim
(x,y)→(2, −1)

x + 3y = −1

20. lim
(x,y)→(π/4,π/4)

cosx + siny = √2. 21. lim
(x,y)→(0,π/2)

cosx − 2siny = −1.

Using the algebraof limits, continuity of known typesof functions,and,if needed,the
squeezetheorem,(but notdirectlythedefinition,asyoudid for exercises18–20above),find
thelimit:

22. lim
(x,y)→(1,2)

3(5x − 2x 2y ) 23. lim
(x,y)→(−1,1)

−xye cos(x + y)

25. lim
(x,y)→(0,0)

( 2x 2sin y)/( 2x + 22y )24.(Corrected) lim
(x,y)→(0,0)

(xy siny)/( 23x + 2y )

For 24,usetheinequality |xy/( 2x + 2y ) | ≤ 1
2
.

Partialderivative

Section14.3(pp.888–891)of Stewart.

26–27:exercises10,11.

28–34:exercises20,21,24,28,31,37,38.For thelasttwo, referto thederivativeas∂u/∂xk, 1
≤ k ≤ n.

35–38:39,42,43,44.For the last two, usethe definition of partial derivative aslimit, but
to find the limit, usethe algebraof limits (including continuity),but not the definition
of limit.
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39–48:46,48,49,50,53,59,60,61,62,63.

49–51:81,86,87.

Linearapproximation

Section14.4of thetext.

52–59:2,4,6,11,13,15,19,21.

Chainrule

Section14.5.

60–70:2,3,8,10,15,16,22,23,43,46,50.Hint for thelasttwo:multiply theequationby 2se .

Directionalderivative

Section14.6.

71–85:2,6,7,10,15,18,22,24,28,34,36,40,52,55,59(hint: the tangent line to that curve
belongsto two tangentplanes).

86:Show thatthereis nopoint (x0, y0), andnodirectionu, wherethedirectionalderivative
Du f (x0, y0) = √50, wheref (x, y) = sin(πx) − cos(πy) + sin(x + y).

Additionalexercises

87–88:repeatpracticeexercises1 and3, this time showing thecompletestepsto find the
range.See thefile “Pointersandcorrections”for acompleteexample.

Extrema

Section14.7

89–98:2,3,6,13,17,19,42,43,53,54.

Integralover rectangles

§15.1. 99–105:5,9,11,13,14,17,18.

106:Compute∫∫
D

f (x, y) dA, whereD is thediscof radius2 andcentretheorigin,andf (x, y)

= 2 if x + 2y < 0, f (x, y) = −1 if x + 2y > 0. Whatkind of functionsdoesf belongto?Draw
anappropriatepicture.Notethatthevaluesof f ontheline x + 2y = 0 havenoeffectonthe
valueof theintegral,factwhichwehavenotproven,but whichyoumayacceptfor now.

Iteratedintegral

§15.2. 107–118:2,6,7 (hint:donotexpand),17,18,23,24,25,31,35,36,38.

Integralovergeneralregions

§15.3. 119–135:1,7,10,21,23,32,33,34,41,45,52,53,54,55,56,58,61.

Polarcoördinates

§15.4. 136–148:4,6,7,14,18,19,21,22,28,29,35,36,37.

Triple integral
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§15.6. 149–159:exercises3,8,12,13,17,22,26,28,32,33,36.

Vectorfields

§16.1. 160–177:exercises2,6,8,11–18,22,23,29–32,33.

178:thefield of attractionto aunit pointmassat theorigin is givenby

F = − mG
|x 3|

x, x ∈ 3R .

Find its domainandrange.

Surfaceintegral

§16.7. 179–186:4,9,10,11,16,19,23,29.

Divergencetheorem

§16.9. 187–192:3,4,9,11,12,17.


