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1. (a) By thechainrule,y =€ —ex— e,
(b) By implicit differentiat|on,
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Solvingfor y',
X2y —y = 1— 2xye”Y
1= 2xyey
Coxe®y—1'

t
(c) By thefundamentatheoremof calculus,% / gllgy — g+l
1
(d) Write y = (14 xe~?)¥2. Thenby thechainrule andproductrule,

1 d 1
y:§(1+xe Xy~ 1/2d (1+xe ) = §(1+xe‘zx)‘l/z(e‘zx+xe‘2x(—2)).

2. (a) Letu= —3x. Thendu= —3dx sodx = du/(—3) andwe have

g du 1 1
—3X _ —_= - _= —3x
/e dx_/ == 3/e du 3e +C= 3 +C.

Evaluatingthe definiteintegral,

/Se_3xdx— 1e_3x
0 -3

(b) Dividing theintegrandthroughby €*,

ex—+1d _/ex —dx=/1+e—de=x—e—X+c.

1
(c) / xe ™ dx Letu = —x2 Thendu = —2x dx sox dx = —du/2and
0

2 du _} u __}u __}_Xz
/xe dx_/e—2 =3 e'du= 2e+C_ 2e +C.

Evaluatingthe definiteintegral,




(d) Letu=e*. Thendu= —e*dxsoe*dx=—duand

dx= / - dx —du —arctaru+C = —arctarfe ™) +C

1+ e—2X 1+ (e 1+ ’

3. Differentiating,g'(x) = € (2— 2x). Settingthe first derivative equalto 0, €(2—2x) = 0. Dividing
throughby e (whichis possiblebecausexponentialsarenever equalto 0 andin factarealwayspositive)
givesthe linear equation2 — 2x = 0 which impliesx = 1. Soa candidatefor the absolutemaximumvalue of
the functionoccurswhenx = 1. To checkthatthatis the absolutemaximumvalue,usethefirst derivative test.
Whenx < 1,2—2x>0sod(x) = e2x_x2(2— 2x) > 0 sothefunctionis increasing.Whenx > 1,2—2x < 0
sog'(x) = eZX_XZ(Z— 2x) < 0 sothe functionis decreasing.The functionincreasego x = 1 and decreases
thereaftersotheabsolutemaximumvalueof thefunctionmustoccurwhenx = 1. Thevalueisg(1) = e 1 =e.

. Differentiatingagainby the productrule andchainrule, g (x) = €2~ (2 — 2x)2+ €2 (—2) = 2 (4— 8x+
4x2 — 2) = 2 (4x2 — 8x+ 2). Similarto the previousproblem,g” (x) = 0 implies

22 —4x+1=0. 1)
By the quadratidormula,
_4:V16-8 _ V2
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Calculatorsaysx; = 0.3 andx; = 1.7 approximately Furthermore2x% —4x1+1=0and 2x§ —4dx+1=0
becauseq andx, satisfythe quadraticequation(1); dividing by 2 andrearranginggives2x; — x5 = 1/2 and
2xy— X2 = 1/2. Thereforeg(x;) = €294 = el/2 andg(xy) = €227 = €!/2; g(x;) = g(x2) = 1.6 approximately
sotheinflectionpointsare(x1,g9(x1)) = (0.3,1.6) and(x2,9(x2)) = (1.7,1.6) to onedecimalpoint of accurag.

. Theonly informationstill requiredis theintervalswherethefunctionis concare up/davn. Thesignof g”(x) is
the sameasthesignof 2x* — 4x+ 1. Sincethe coeficient of x? is positive, 2x* — 4x+ 1 is negative betweerthe
two rootsandpositive elsavhere.(Seefigure 1, whichisn't arequiredpartof theansweybut is justthereto give
you asensef how 2x% — 4x+ 1 changesign; you canalsousealgebrato explorethe signchanges.)rherefore
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Figurel: Graphof 2x% — 4x+ 1



g’(x) > 0 on theintervals (—,0.3) and(1.7,), sothe function g(x) is concare up on thoseintervals; and
g’(x) < 0 ontheinterval (0.3,0.7), sothefunctiong(x) is concare down on thoseintervals.

Assemblingall theinformationwe have gatheredjivesthegraphin figure 2.
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Figure2: Graphof €2

6. Calculatingthederivative, f'(x) = 1+ €. (Notethat f'(x) = 1+ € > 1 > 0 so f isincreasingeverywheresois
1-1,sois invertible.) We alsoneedto know f~(4). Guessingf(0) =3+ 0+e®=3+1=4,s0f"1(4) =0.
Thereforeby the formula for the derivative of an inversefunction, (f~1)'(4) = 1/f'(f~1(4)) = 1/f'(0) =
1/(1+1)=1/2.

7. Let'swarmup by proving a simplerresultfirst.

(@) Theorem:€* > 1 for x > 0. Proof: Form the function f(x) = €*— 1. Then f’(x) = € > 0 for all x so
f is increasingfor x > 0. Furthermoref (0) =€ —1=1-1= 0so f increasesbove 0 for x> 0, i.e.,
f(x) =e‘—1>0forx>0,i.e.,e>1forx>0.

(b) Now we arereadyfor the given problem. Theorem:e* > x+ 1 for x > 0. Proof: We prove this in a
way similar to that of the previous result. Let g(x) = € — (x+1). Theng'(x) = & — 1, andwe know
thate*— 1 > 0 for x > 0 from the previous result, so g'(x) > 0 for x > 0 which implies that g(x) is
increasingfor x > 0. Also, g(0) =~ 0—1=1—1= 0, sog(x) is increasingabove 0 for x > 0, i.e.,
g(x) =€ —(x+1) >0forx>0,i.e.,e>x+1forx>0.



