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1. (a) Recallthatif y= €Y theny = €U/, sowe have

)/:eex-%(e?‘:eexe?‘.

(b) Beforewe take thederivative, someinitial simplificationis helpful:

y=10g0¢) = 310G, (x) = 3y 3
SO 3
}/:(InZ)x'

(c) By thechainrule andthentheproductrule,
3/_ (1+xe %)~ 1/2; (1+xe*2X):%(1+xe*2X) Y2 (e 2xe ).
2. (a) First,theindefiniteintegralis

du 1 1
—3X _ u 73x
/e dx_/e — =3¢ +C=— 3¢ +C

(checkby differentiating). Now the definite integral can be evaluatedby the fundamentatheoremof

calculus: 5
5
/ e¥dxo —se¥| —_1 (e’15—1>.
0 3 0 3
(b) We canre-writethisintegralas

e+1 e 1 o ,X
/—d —/gﬁ—gdx—/l—i—e dx=x—e *+C.

(c) Make the substitutionu = x2, du = 2x dx to obtain

/XZ"2 dx = %/2“ du.

Now, by memorizingthe formulaor substituting? = €"2 theintegral canbe evaluated:

X Ay 1-/ (IN2)u 4y — 11 e(n2u _ 1 e
/x2 dx=3 [ du— 2 S dduic— o2
3. (a) f'(x)=2—sinx.
(b) Fromthegraphof sinx we have —sinx > —1so f/(x) = 2—sinx>2—-1=1> 0.
(c) Sincef’(x) > 0for all x, f isincreasingsoit is one-to-onesoit is invertible.



(d) Thebestwayto dothisis to guess.f(0) = 2(0) +cog0) =0+ 1=1,s0f~1(1) = 0.
(e) By ourformulafor the derivative of aninversefunction,

N 1 1 1 1
(Y@= f(f1(1) f(0) 2-sn0 2

4. (a) Takingthelogarithmof bothsides(assuming/ > 0), we have
Iny = 5In(2x+ 1) + 6In(x* - 3).

Notethatwe cannotsimplify ary further;in particularin(2x+ 1) is NOT thesamething asin(2x) +In(1).
Now, differentiatingthe above formulawe have

y 1 d 1 da o5 10 243
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Multiplying throughby y = (2x+ 1)°(x* — 3)® we have
10 243
Y = (2x+1)3(x*—3)8 <2X+1 3).

(b) Takingthelogarithmof bothsides(assuming,y > 0),
Iny = Inx®™ = (sinx) Inx.
Differentiating(the RHS by the productrule),
y
y

= (cosx)Inx+ (sinx)%.
Multiplying throughby y = xS,
y = xS ((cosx) Inx-+ (sinx))—1(> .
(c) Takingthelogarithmof bothsides(assuming,y > 0),
IN(X¥) =In(y*) = ylnx=xIny.
Differentiatingimplicitly andthensolvingfor y',

d d
S (yInX) = = (xiny)

1 y
)/Inx+y; = Iny+xy

ylnx—)/)—;zlny—x

Iny—(y/x)
y= Inx— (x/y)

5. Takingonederivativeatatime,

E((lenx) :2x|nx+x2)—1( = 2xInx+x
S0
d? d 1
2
W(X Inx) = &(lenerx):2Inx+2x;+1=2lnx+3
so .
e, d
W(X Inx) = &(Zlnx+3) =-



6. Thisis basedon the last problemof ProblemSet1. We needto shav thatthe function f(x) = € — (1+x) is
always nonnggative whenx > 0. Note thatwhenx = 0, f(x) = f(0) = € — (1+ 0) = 0 so the resultis true
then;now we would like to shaw that f (x) is increasingor x > 0 which would imply that f (x) > f(0) = 0 for
x> 0. To do so, we take the deriative: f/(x) = € —1 > 0 for x > 0 by the graphof f (or by the argumentin
the solutionsto ProblemSet1). Thereforef (x) is increasingor x > 0, so f(x) > O for all x > 0, soe* > 1+ x
for all x> 0.



