THE UNIVERSITY OF MANITOBA

December 13, 2005 FINAL EXAMINATION
PAPER NO: 275 TITLE PAGE

DEPARTMENT & COURSE NO: 136.150 TIME:_2__HOURS
EXAMINATION: Introductory Calculus EXAMINER: (Identified Below)
NAME: (PRINT)

STUDENT NUMBER:

SIGNATURE:

(1 understand that cheating is a serious offense)

Please indicate your instructor and section by placing
a check mark in the appropriate box below.

SECTION TIME INSTRUCTOR
O Lo1 MW, 10:30 - 11:20 Penner
Tues. 10:00 - 10:50 DO NOT WRITE IN
THIS COLUMN
0O Lo2 M,W,F 9:30 - 10:20 Shivakumar
0O L03  Tues, Thurs. 10:00-11:15 Kalajdzievski | I- o
0O Lo4 M,W,F. 11:30 - 12:20 Korytowski 2
O L5 MWF 12:30 - 1:20 Gumel 11
0O L6 MWF 3:30 - 4:20 Young 3. -
O Lo7 Tues. Even.  7:00 - 9:45 Sichler 4
O L91  Challenge for credit /10
0O Dakota
O St John's Ravenscourt 5.
O Sisler /10
6.
INSTRUCTIONS TO STUDENTS: 22
This is a 2 hour exam. Please show your work clearly. ;.
No calculators, texts, notes or other aids are permitted. 112
This <xam has a title page, 7 pages of questions and 2 8.
blank pages for rough work. Please check that you have all ————n
the pages. You may remove the blank pages if you want,
but be careful not to loosen the staples. 9. /
11
The value of each question is indicated in the lefi-hand
margin beside the statement of the question. The total 10.
value of all questions is 120. — i
Answer all questions on the exam paper in the space
provided beneath the question. If you need more TOTAL
room, you may continue your work on the reverse
side of the page, but CLEARLY INDICATE that your — 120
work is continued.
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1. Compute f”(x). Do not simplify your answer.

@ 8 f(x)=sin(e™)+ In(e™) Recall: ¢ = x

=~ §in(X) 4 200§ ﬁn(e") =%

So ‘F'(x‘) = (oS (X)

4] b) f(x)= m[i-+ 1)
CosXx

foom s () (= 1)

3 2 "
1(/[’(); Sec;(c;x _,D , ( 25 cogs(x) — X (-(smcxy))

(6] o) f(x)=x"4)

2 cos (x?)
Loo =(C£M> | p P Rt )

® o In(x)2eos(x*)
foo=e (2 £a(x) cos M)
oo il il

- Cﬂn(ﬂ-hcﬂ(x‘)-( 2

5 0o (x*) + 2halx) (- S""(*‘)‘ZX»
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2.
[2]  a) State when a function f(x) is continuous at x=a.

A ,funch'm i8S comtinuowd af  x=a 'f Lin 72()() ‘*F(A).

X—>a

[2]  b) State when a function f(x) is differentiableat x=a.

A ﬁmcﬁm 'F(X) i$ c{t‘)%revrﬁabé 0:(2 X=a ;f

Hinn -f(z)*f’)(a) exists, or 67(1,,,‘,“(]1,#[3

X X-a
= L@'M 'f()(f ‘L) *f(’() e
-0

[71  c)Prove that if a function f(x) is differentiable at x=a then it is
continuous at x=a.

Note —that
f0-f@) = foy-feay  y-a
X-a

9; +ﬁ.k1nd ﬁCmrtS { MS&'&(L&
&:#(X) "ﬁu)) — ﬂ""‘ [%@‘(1'05] &PFL?M\J ﬁtwuf

X 2a
aw'g
o Ao fon- B iy« i b6 o 34
=24 a X224 X—a X-2a
,eim _ = ’f '(a) -0
K*mﬁX) —F—{A) K —exish ba assumei\br\
= )

'{C\U’L‘%‘r( xﬁ:‘f(x):—r(a_\) uy\A. —F S = 18
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3.
[71 ) Find all points (a,b)on the curve y=x" —x+1 where the tangent line
is parallel to the line y=11x+35.

‘3': 3x2-1 . Yor what x is 3x*-1=117
2 3x*=12 > x*=4
Py ) ar=t
“W\Lfcgmm :“=('2)3—(-'2)+\=—'8+\4\=r3 '
§- (Y- =21 =T 50 (2,75 and (3,7).

(7] b) Compute y’ atthe point (1,1) if 3y’x” = 3xy+2x=2.

1mp(ic(*‘.' 3 (3:1‘3‘,(14. %\Jg.ZX)FB(Ha"X +3) +2 =0
So wﬁc\ 'Xz\,‘lf\ wW¢ 8L‘t 3(33:+ 2)_3(3," \)+2=O

2 G:j, + 6-%+42<=0
4, Culm ..S ¢ :'-5/6
[5] (a) Compute f"(x) if f(x)=9logw(§). d ! :]

RCC&M f;’ ﬁoﬁ“-o() = N FYm losk(x)z L‘-——LE-) “t’e\u¢?orl

ol
x Qﬂ(&) ,Qn ( 0») )

B i ol bz g ilong Boes , -9
’F(X) = 7&%&?“('0) 3 Qn(\o) T , rf ’(7() - ﬂh(lo) . "‘7"‘(?

[5]  (b) Suppose f(x)=2".Firstfind f'(x), f/"(x) and f™(x), and then use
the pattern you see to compute f"°(x) (the 1000th derivative of f(x)). DO
NOT simplify your answer.

Recll &(2%) = 2" g2) 30 {1000 = 2% () 3
Thin £900= In2)-3 (2 4n2)3) = (La(2)-8)™ 2™
90 = @u2>-3) 27 Ln(2)+3 = (Ra(2)3) 27 and Folloping

+le paHera
’g( )(X) _ (ﬁn(l)‘?))woo. 23x P:H
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[10] 5. Find the absolute minimum and the absolute maximum of the function
f(x)=x"=3x* -~ 9x+2 over the interval [-2,2].

We ?Lt £'x1 = 3x*~6x -9 = 3 (x*2x-3)= 3(x=-3)(x+1).
S we art oax cot ptox=ol iahe iaterval 172,27 we qest
£(2) = (27 "3(-2)-4D)*2 =-9-12+18+2 =0
PR = C1) =260 M epmar=tslal =
f2)=2>-34-92+2 =8-12-1342 = -20
Jo  X=2 gives a min £f@)=-20 and x=- g ammo(

[12] 6. A window is in the shape of a rectangle surmounted ’G(") :7'
on both sides by semicircles as in the picture to the right. If

the j.erimeter of the window is 6 m find the dimensions x and

y (as <hown in the figure) so that the greatest amount of light
is admitted through the window. H

Cre wa?a‘a\q,

Y. moximize e area ~The y . —_
total area. S “wd
v = TX;

A = x:j+'f(,(%_)2: xj +"1.£ s

And G=25+7t:x =>a—_- _C;:Z__TE,L - 5,1;,,,“)"“»5

\

3

= ey .3 X> - 2. M 2
A X(?; 21)*":(?)," 3xf%x + x‘—&x—-".zt-”_x"’

Noﬂtc, X200 and Since X £6, x:i-_%-~ So we teut |
X=S, ‘x-—‘-a;bt. AV\A —16.4 Crt'f.-‘.—,a.,Q PD\'Q‘{ Cmn‘v\a me\ A’=3‘%CX=O.?

By o) %E_x-'-.a'?'x:;%’

h: 6 ‘

(.EF X=0 40\25\ Ac3(°) "17(;‘(0)2:0, p‘ X7 )"rC\I.P\ |
A= _ZE.(£>’:_'§_..1F_.§_£ .. gw@
T 4\ T 4 M* B W o Mndo,,fd,\am;‘,;

[ —

K3
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(23] 7.Suppose f(x)=In(x’+1). Then (no need to check) f(x)= 13:’ ,

2!1—x’)

f"(x)= a+2y

[18] a) Compile the following information about f(x) and its graph.
(Give answers only: Answer "none" if the function does not display

a feature listed). Nce‘:L Xz'f' | >0 bbdl “f&d"‘
A 210 o’,e m T a.twmé—: +Hve

[1] Symmetry (is f(x) even, odd or neither ?) éven

[1] Equation(s) of vertical asymptote(s) None .

[1] Equation(s) of horizontal asymptote(s) YAOYLL
{21 Coordinates of the critical point(s) of f(x) (0 . 0)
_ 2
[2] Interval(s) where f(x) is increasing (0,0) Since "™ 20 ¥x and 2X>0 hure

[2] Interval(s) where f(x) is decreasing _ (-%0,0) Siqee IHx* >0 ¥x and 2¢<O Hare

(1] Coordinates of local maxima nNe  maxima.

[2] Coordinates of local minima (0 ,0 )

[2] Intervals where f(x) is concave up, L" ) ‘ )

[2] Intervals where f(x) is concave down (-, ") ) (\ ) 00)

[2] x-coordinates of inflection points x=-\_ _and %=\,

[4]  b)Make a clear sketch of y= f(x) labeling extreme and
inflection points.
'T\

(), 2a(2))

v




b)

£6) = L (x?41)
!(’X)=£n((—x)aﬂ) = inx‘+|) > ‘FLK}
s ~{Z(x) TS even.

C) La(x)  has a verbeall asjm‘a“'tn‘c aE XU,
E (x> +() _ touwld have a vedical m\jw\‘)hﬁe f x>+ =0.
l('vwe\rcr x"‘-f{ =0 Is not Pu—s/s{% —) Yio vo’é @J“‘F\-&t

Ll) f_‘:ﬁoﬁn(ﬂ:w) o) X{{‘:ﬂn(x’*l) win  anik dnce Wsiever

/Q,\‘W\ /Qn (xl*'> = 0o s° no hm’l&f\"‘&LQ

X~> —00

@) Cn(t\'co& ‘J‘t (f (€((K)>O Oy un &lgNKL AlWaa,g A‘_g‘u&l SO

at  2x=0 = x~0. L. +his case £(o)= A(0*41)=Lu(1) =9 |
S ced ?'t ordy are Co, 0).

/f) Concavahy /]'a4 s tewa (\‘*)\5'2 » alwaas 'FVGT*‘VLV“C\-L
bp 3 200) = 21901 +x) & we y

/ru.nd\‘a'\ (— 00, ’l) (-' ) |) (‘) °°)
I -x e 3 =
|+ X — T +

'f“(x) = + e

{(x) /\ \/ m

CenC. on<c (onc

dowmn vp oo-M
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(8] 8. Find g(x) if g"(x)= 12x+l g(1)=2 and gl)=-2.

Since a(x)— ]2x+x , we yt
am .2(!:.))( x1c, b x> ..._x_+c 'Yc\muSea'(l)=2 anc{az:t |

=¢(|)——r+c S>C=2-6+l=-3 &
a’(x\f- bx*- 'X"’S. -T&Ln,r(ﬁrc

8(10 = @(J“é‘>"l"(")‘ 3% +D /tlen wde 8(0- -2 4o ik ).
- QXQ'QV\(X)» IR+ Y. 1S e sppvtite fng,z)

(51  (a)Evaluate [(x*-sinx—3x)dx.

"'\Tus means ‘K:\A. on anb&:rw&bve i which we S‘um!él. kvowy how 4o 4o

= X ¥ ts&)=B ¥ 40

51 (b) Find -‘;{ if F(x)=ffl(t—3)dt.
i 3(‘0= ju('t—’ﬁ)d-t and uw) = x% 1, The

F(x)= a(u(x)) ‘TCU-W%T( Flx - __3;  du
/—*FTC Tat 1 diE. e

= 2 Yl X
(u 3> K_/ Or‘cur\a.Zj oQﬂ’iVahro. r‘u.[n,\




- o |
N 2= 2007 4. (1) ~3()) +D

E 2-0=8<+D
D D=e2-243 =~

30 (C)O()= Q_X3 - L () -3 x -1\.
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8] 10. Sketchandﬁndtheareaofthengxonbounded(ﬁ'ombelow)bythcxams
and the graph of the function y=9— x* q-x _(5 x)(3+x)

(0,4)




