MAS115 Calculus I 2006-2007

Problem sheet for exercise class 8

e Make sure you attend the excercise class that you have been assigned to!

The instructor will present the starred problems in class.

You should then work on the other problems on your own.

The instructor and helper will be available for questions.

e Solutions will be available online by Friday.

(*) Problem 1: Suppose that f has a positive derivative for all values of z and that f(1) = 0. Which
of the following statements must be true of the function

o@) = [ i

g is a differentiable function of z.

. g is a continuous function of z.

. The graph of g has a horizontal tangent at x = 1.
g has a local maximum at z = 1.

g has a local minimum at z = 1.

o o TP

. The graph of g has an inflection point at z = 1.
8. The graph of dg/dz crosses the z-axis at z = 1.

Problem 2: Sometimes it helps to reduce the integral step by step, using a trial substitution to
simplify the integral a bit and then another to simplify it some more. Practice this

on
/\/ 1+ sin?(z — 1) sin(z — 1) cos(z — 1)dz .

a. u=x — 1, followed by v = sinu, then by w = 1 4 2
b. u = sin(z — 1), followed by v = 1 + »2
¢. u=1+sin?(z - 1)

Problem 3: Determine conditions on the constants a, b, ¢, and d so that the rational function

axr+b
fe) = cx+d

has an inverse.
Extra: Prove that

/Oz </0uf(t)dt> d“:/ozf(u)(w—u)du,

(Hint: Express the integral on the right hand side as the difference of two integrals.
Then show that both sides of the equation have the same derivative with respect to

Thomas Prellberg, November 2006



(0 < (X),J 9snedaq) X Jo uonouny SursLIIOUI U SI (¥} = (¥),3 pue 0 = (1)J = (1),3 oours ‘oniy, (3)
"u31s saueyo 19a9u 3 0s ‘g < (X),J = (X) 8 P (3

‘0 < (D,3=(1),8pue = (]),80ous ‘on1], (o)

‘0 <(D,¥ = (1),8 oouts oseq (p)

‘0 = (DJ = (1),8 2ours “ani], (9)

"O[QBTIUSISJIIP ST T 9SNBI9q Snonunuod st 3 :oniy, (q)

SMOTED JO WILI0AY ], [ejusurepun, ay3 Jo [ Hed Aq S[QRHUSIDJJIP ST § ‘Snonunuos ST J 90urs :onI 1L (®)

| )



O+, (I-0us+1)§=
U+Am\m Nv =1p .40 ,\JHS@M\/W\JHxUQvamOUCvaElexVNEm._.ﬁ\/%
é:éé:ésmu%m = NETN:S:LEEH% € (I—X)Ws+1=1p7 ()
O+ (0= us + 1) ¢ t el DT =0+ gert =04 (yer (5) ) =
%N\}%n%»\J%n%%i\/iAH%:lémooaléﬁmcné%mi\/%
:@:H%m S MPOT=AP <= N+ [=AXp(] —X)S00=1np < (] — X)UIS = n1o7 (q)
U+N\mAQI5 IS + 1) % U._,m\m?mﬁm._ysmHU+N\MAN>+CmHU+N\mBmH\sww\/m%”
AP A+ T A %I:@:mOOHﬂSm:NEm.Tﬁ\/%Ix@QlxvmooﬁlxvﬁmﬁvamEerﬁ\/.\,

>w>l>% S APAC=MP <= A+[=MNPNSOI=APp <= NUS=AXP=10D < [ —X=n1] (8)

YY)




"0 7 99 — Pe JI 9U0-0)-0U0 ST (X)J 1Y) SMO[[O] J] "SUISBAIOSP SABMIE 10 SUISBAIOUT SABM[R IOU)I0

ST (X)J 90Uy -oaneSou skemye 10 oanrsod skem[e 1oy ST (X),J ‘0 # 99 — pe Jt sny, .%ww = 35T MMVLHMNJ;& = (x),J

T Y




0 0 0
np (n — x)(n)J «\ =nup [Ip V] «\, c\ "dI0Jo19Y ], *() 2q ISNUI JUBISUOD AY) () = X UAYM

0 Tenbe saprs y1oq 2ours pue Jueisuoos e £q IJJIP A9} “OATIBALIOP SUIES 9U) SBY 9PIS Yord UIS ‘np (n)J W\J =
0 0 Xp 0 0 Xp 0 Xp
(X)JX — (X)3% + np (n)3 % = ()yx — |np (n)g % 2 [ X+ np (n) % = 0p (n)yn s T — (np (n) % x| 2=
np (n)J n W\J m% —np X (n)J ORJ % = |np (n — xX)(n)J W\J w% :ST uotrenba oy jo opis
JYSLI 3Y) JO SATIRALISP o) Ip (1)) M\J = [np |1p )] WS W\. % :ST woryenba oy} JO 9pIS 130 SY) JO SARALIOP YL

<3



