- THE UNIVERSITY OF WESTERN ONTARIO
LONDON CANADA
DEPARTMENTS OF APPLIED MATHEMATICS AND MATHEMATICS

Calculus 050a Midterm Examination
Friday, October 19, 2007 Code 111 7:00 p.m. -9:30 pan.

INSTRUCTIONS

1. ALL QUESTIONS IN PART B MUST BE ANSWERED IN THE SPACE PRO-
VIDED. Be sure to answer each part of a question in the space provided for that
part of the question. INDICATE YOUR ANSWER CLEARLY.

2. DO NOT UNSTAPLE THE BOOKLET.

3. SHOW ALL YOUR WORK FOR PROBLEMS IN PART B. All results must
be justified unless you are instructed otherwise. Unjustified answers will receive
little or no credit.

4. Caleulators and other aids are NO'T allowed.

5. Questions start on Page 1 and continue to Page 17. Should you require extra
pace for an rer, Page 18 is provided for this purpose. Be sure that your

& TOTAL MARKS = 100

7. Fill in the top of this page. Circle your section in the list below.

001 M. Khalkhali 007 P. Barmby
002 M. Tvalavadze 008 A. Buchel
003 T. Fath 009 W. Wu

004 C. Jones 010 M. Dawes
005 C. Jones 011 M. Khalkhali

C
006 N. Kiriushcheva 012 J. Malagon-Lopez
570KC R.N. Bryan
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Calenlus 0450a CODE 111 ]I:;I:‘]::_\l, Oetober 19, 2007

Midterm Examination

PART A (50 marks)

NOTE: YOUR ANSWERS TO THE PROBLEMS QN THIS PAGE MUST
BE INDICATED ON THE SCANTRON SHEET.

2 Al. Find the exponential function f(z) = Ca®, where @ = [}, whose graph passes through the
marks points with coordinates (0, —1) and (2, —25).

A

!:\j.,—!j (14‘%_\;)
59 P:.:)-:C[L“:_l =5 C=-)

e, b

Pexi= =0

™ 2 -
fzr s T =-2F

3 1
2 " A2, Find a formula for the inverse function f~'(z) where f(x) = B In(z + 6).
marks

C “F{x) = Jg'/i (x+b )
= o I (X7

- W

cup l“-vS-\’_.- p

| ;
A: 62 46 B:e®—6 C:e¥_5 D: 5 oo E; 2¢2z+6
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g?m‘ks A3. Pind the exact value of logg 6 — logg 18.
2 - gﬂ;7§
= DugaF
= EPJ o
==
skt |B:71 [C'? D- —2

PDF {44 "pdfFactory Pro™ ik A6 www. fineprint.cn



http://www.fineprint.cn
http://www.fineprint.cn

Caleulus 050a

Midterm Examination CODE 111

Friday, October 19, 2007
Page 2

NOTE: YOUR ANSWERS TO THE PROBLEMS ON THIS PAGE MUST

BE INDICATED ON THE SCANTRON SHEET.

3
2 A4, Find the exact value of sin™! (»- —g) :

marks
= “:wt) o Le S \>{ = é, Xel-) 17
yeT-4 &
- JELT, ._’: 1
-3
b ks T T m
- - D= D - E -
& 3 g 6 s 2 . 6 3
2 AL, PFind the exact value of cos {:sin’J (3)}
marks 6
L o : £ _X
'_;LLFFC Lo Sin } = 1. Y 4 | rk:—
f-_«,_;j- BT Ay - y = J3b2L = oo
L .;-5) g L
5 v 1 6
A = B: 31 i : B ﬂ E —
D e—— 6 5 5 [§] V11
T ———
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[ 57
2 A6 Find the exact value aof arceos [CGS ({_)]

marks : At ol &
A . r -
L G T xe [-1. 17
bl ) e g /
| Ve Lo, 1
Casor - L) *
2o
= Cof :* (W
3 o T T 3
A — 2 — C — De — — Er——
4 4 , 4 } 4 ’ 4
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Friday, October 19, 2007

Caleulus 050a
Midterm Examination

CODE 111

Page 3

NOTE: YOUR ANSWERS TO THE PROBLEMS ON THIS PAGE MUST

BE INDICATED ON THE SCANTRON SHEET.

1
2 A7, Find the exact value of sin [2 arctan (5)}

marks

b ! .~k L
Qe s 7:: fﬁ:-\yz 3 }J eC-3 3/
Curiftm -‘; > M
Qin 2m = 2Stam Loan
P e
=) s (e ;—.:‘:.«';) cos (arctan g )
. [ 2 3
B & X — X— - %
R Ao . AT N
10 3 2
A: . B: — C: ‘/—_- D: = E —
10 V10 3 b} 10
2 A8. Determine lim <
marks T2t T —2
1_) _fx_?,z'* XN-2 >
AT B: -7 C: —0 D: co E:2
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Tl e

2 A9. Determine lm —
marks z——3 |z + 3|
7 () 2 -
b POy 7. O 52 t.xt3
I A= -5 €o  PX+3] = ~(x+3) x=3" [X43) Sokmysy = =)
! ¢
X—=>=35 S| Xtd = (x+%) =B Xt2 {‘A". xr3 = |
3 Lo %
Him x13 Ly X1 .
X207 |x3) T x> xt3) paz

B 1 B: —1 C:3 D: -3 E: does not exist ’
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Calculus 050a Friday, October 19, 2007
Midterm Examination CORELIL Page 4

NOTE: YOUR ANSWERS TO THE PROBLEMS ON THIS PAGE MUST
BE INDICATED ON THE SCANTRON SHEET.

If, for all values of z between —1 and 1, 2 — cosz < f(z) < 1 +tanw, find ,l.j_"%, f(z).

2 Al0.
marks
(~ ,:_-kv. Bz C:l’,'"s){ - _)_? X
|V SN | ‘
YeT-1 1
T X e 1 j
o I+ tanx = !‘F o= l
[A:2 |80 |C -1 el —
2 All. Determine lim arctan(l — z%).
inarks R

~ D]
LL«(,'\_CUU — o/

o ton(= a0 D

™
I
ST

=
ST
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\ 4 2 T
Q A12. Datermine limfi AR
ol

tarks ——00 TH4+4

/‘ A i R I
’E g‘ A ] /\JJ’H X* /T dre ‘.\_?f#“Fl: 2
T DY L B .Y ., 7T
x>0 AT 5 g '
A2 B: 1 C: oo D: —o0 E: —2 —]
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Calculus 050a Friday, October 19, 2007
Midterm Examination RO Page 5

NOTE: YOUR ANSWERS TO THE PROBLEMS ON THIS PAGE MUST
BE INDICATED ON THE SCANTRON SHEET.

2 Al3. Determine lim In(1 — cosz).
marks z0F

= v P (1-Loso)

=0
€= 0
&% 5
|A: —o0 |B: oo [co D: 1 E:e J

2 Ald. If flz)=sin(e®), find f'(z).
marks )
[~ = 'u.."" = oL 2R (e X) o A O o
F7 Jlu) S/ = (E7) " & tex £

I?%: e sin(e®) B: e cos(e”) ] C: —e% sin(e”) D: —e" cos(e”) E: e~ " sin(e®)
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nar
4 5 S / 3
arcta +x
e 9 £ ctam X )
y,
it
F C .
I+ x*
r : arctan T arctan .2
l.,mct&m:" eare ~ C sect T
. arctan® g2 E: - C: ~ D: C:ntt.nn T E: .
Are il Ctan®z 1+ a2 tan®

PDF {44 "pdfFactory Pro™ ik A6 www. fineprint.cn



http://www.fineprint.cn
http://www.fineprint.cn

Friday, October 19, 2007

leulus >C
Calculus 050a CODE 111 3
Page 6

Midterm Examination

NOTE: YOUR ANSWERS TO THE PROBLEMS ON THIS PAGE MUST
BE INDICATED ON THE SCANTRON SHEET.

2 Al6. If y = arctan{cos(z®)), find d—y
marks dx

: : ,
C’ Vo= arctom (Ceosx®) = —ﬁ-{—'—* < (osx®)’
“- (cuxx’)‘

—gmx? )
———

[+ tes®x™

- =2% [

|+ s> x?
 sin(z?) o2z sin(z?) - —2xsin(z?)
" 1+ cos(x?) " 14 cos?(x?) " 14 cos?(x?)

22 sin(a?) _ | E: 5eu[<:os(3;2)] tan[cos(ma)]

Do e
1 — cos?(z2)

2  A17. Suppose F(zx) = f(g(z)) and f(1) = —1,f(—2) = 3, f(-2) = 6,9(1) = —2,9(-2) = 5

4

marks and ¢'(1) = 4. Find F(1)

£ F(:{): {E:}[KJJ
Foo- {\/J‘JEXJ;" ‘j"ff‘?
Fty=-1 (0 30
™

:_|; {'2)* LIL

A: —4 B: —8 C: -6 D: —12 E: 24 J
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2 AlB. Suppose f(z) = 6*2. Fing £ (T
L Suppose F(z) = 6%¢2 Find J (4)

%

Az
[ )y SecX n gecx o, » [i B dnb NT
f{‘. :f‘é - ( -)Jmé- - (Seex) .

tx:ss ’B:SG\/E C: (Gﬁ){mo‘) JD; [ﬂ_}(ﬁ‘ﬁ)]nﬁ ,?(wﬁ)(mmt,
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Calculus 050a

Friday, October 19, 2007
Midterm Examination CODE 111

Page 7

NOTE: YOUR ANSWERS TO THE PROBLEMS ON THIS PAGE MUST
BE INDICATED ON THE SCANTRON SHEET.

. . sin(3z
2 A19. Determine lim L—)
marks 0 T
f—\ o 3Sia (F0
= 2l e
X0 ix
= /?/ ™ ",a( |
X0

C -3 D: - = E: does not exist

Ca |
(%]
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d
2 A20. Determine ‘—([n 10).
muarks dz

- = v
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Calculus 050a ) Friday, October 19, 2007
Midterm Examination CODE 111 Page 8

NOTE: YOUR ANSWERS TO THE PROBLEMS ON THIS PAGE MUST
BE INDICATED ON THE SCANTRON SHEET.

A21 - A25. For each of the following, choose the letter which labels the graph below
and transfer each of your answers to the scantron sheet.

2 kA21. The graph of y = —e™ is  answer on the scantron sheet. % 'L)
TarKs

2 kA22. The graph of y = |arctanz| is answer on the scantron sheet. (¢
mnarks

1

2 A23. The graph of y =sin™'z is answer on the scantron sheet. -

marks

2 kA24. The graph of y = In(—=z) is answer on the scantron sheet. BpR
marks

2 kA%' The graph of y = 2% is  answer on the scantron sheet, A
marks
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Calculus 050a Friday, October 19, 2007
Midterm Examination O Page 9

PART B (50 marks)

4 B26. Let f(z) be the lunction given by
marks
Inz for1 <=
f[,r)={1—:7; for0 <z g1
e —1 forz <0

State the value of the indicated limit, if it exists, in the space provided. If a limit does not
exist, write DN,

@ lm f() O

(b) lim 1)

() lim fz) _DAE

S AN &
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(e) lim f(x)

(1) tim f(z)
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Calculus 0D50a . Friday, October 19, 2007
Midterm Examination CODE 111 Page 10

j. NOTE: SHOW ALL YOUR WORK FOR THE PROBLEM ON THIS PAGE.

3\ B27. The function i
marks oo fez—1 ifa <l
flo) = 22 +3 ifz>1

is continuous at 1. What is the value of ¢? Justify your answer.

N ) =
0L I—W«c{-,'ph towbntonl ot | - 3{

) A - C )

Mina P

"o |- eX-| = C—| L

i on

Jext3 =20+ @&
)

C -
S -1z 2¢42

B sledia s, ®
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Calculus 050a Friday, October 19, 2007
Midterm Examination CODELLL Page 11

NOTE: SHOW ALL YOUR WORK FOR PART (ii) OF THE PROBLEM ON

THIS PAGE.
sec (T 4+ h) — /2
5 DB28. The limil J‘]imﬁ — (4 0 ) V2 is the derivative of some [unction f at some number a.
11—

marks
(i) What are f(r) and a7 (Answers alone are sufficient..)

&

-
sec(g+h)

Answers: f(z) =

a = o

s0C (’—]’ +h) -

2
ii) Compute lim — V2 by evaluating f'(a).
i h—D I3

N’ )\
T = §€L(;+!'u‘

= €ecr£‘,-'l\_) taim (75 +h) 5
= g E g f@w %
: (z
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CODE 111

Calculus 050a
Midterm Examination

Friday, October 19, 2007
Page 12

NOTE: SHOW ALL YOUR WORK FOR THE PROBLEM ON THIS PAGE.

o
marks

2ealXF SN2 =0
Jews X + 25Xt =0
2 atx f_hf+ 2s8inx) =0

i
Zreix = o o

’ = o tw (osA=0,
1 1t 3
| X253, 31 X
Pl e
n En 7
So A= VY

B29. Find all values of 2 in the interval [0, 27] that satisfy the equation 2 cosz + sin 2z = 0.

+ !
! o 2
sihK= ‘i | -
g
{1
g
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Caleulus 050a Friday, October 19, 2007
Midterm Examination EODIEALL Page 13

NOTE: SHOW ALL YOUR WORK FOR THE PROBLEM ON THIS PAGE.

¢ B30. Find an equation of the tangent line to the graph of e¥= " cosx = 1+ sin(wy) at the point
marks (0, 2r).

‘?uﬂ:csx Hea QA 01 uf'j +a. J-CM}'@-L& fite ig ,L/: Ex+ b | SE"F"" K

,P"L”‘t (o, 277

1[" *{-lju.,nlj‘f\.
y= kx+2mn

n b= 2T

i n r i - 2
\E Y as®) = 1,-'+ S (w‘;».)q

- f _2TL ’
YTy amY . telX+ e (=ginx)= CosXy: i

e
{f.osx)’— ey-atwsx)’y_i::i—_e Y= ik
BV CleP o einx __eTMcino o
. B @ Eil0.20-C ’95 c—:‘_;T_" =

S ey T

~d A 27 -2TL B
ct (o2 & Lol D = ‘,1_ ;.,\(Qkin’) = |

go k=0
rv"rjc.wu' oL )fﬁ.zn.
ST e3P nx =k m
S}-i'r“h R ! / ".) :

WA= - L/'_/
. Sin 0 i k\ : :

n
€250+ catlo 2m )
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Calculus 050a Friday, October 19, 2007
Midterm Examination CORLEL. Page 14

.'(NOTE: SHOW ALL YOUR WORK FOR THE PROBLEM ON THIS PAGE.
o lkl__‘}:i]‘ Use the Intermediate Value Theorem to show that there is a root of (ie., & solution of)
I the equation sin 3z + cosz = 0 in the interval ((), ;) .

( ) 1—7 "--J, } Lf}"b) \i{'(

glLr’F“ﬁ {‘M‘): Sy ANt el X

. _ Doy o N
-~ / [ = - a4 e L
][{bi: Sing*xw) + coc [0 [ (5)= % da T ) teasl S0
= LD 4+ Logs o = sin '\%T[J 1—(,\;537_1
= O+ N\ = __! =
\ ey \ + &
N Nt e
= ] \__T_/’

Lise TVT, -(\E:J € f\f-wf imru)

. 2 , .
C 'f'(‘() Com f_-‘uL\.L;\,li & 0

—H\w £ (=% W\A+ 4

Ehort f}hnﬁci

”;Tle S Ict o € s //

PDF {44 "pdfFactory Pro™ ik A6 www. fineprint.cn



http://www.fineprint.cn
http://www.fineprint.cn

Friday, October 19, 2007

Caleulus 050a CODE 111
Page 15

Midterm Examination

NOTE: SHOW ALL YOUR WORK FOR THE PROBLEM ON THIS PAGE.

T .
3 B32. Find b y = tan?(1 + ¢**). Do not simplify your answer.
marks dr

Y= [Hant(re® ]’

. = ; - 2
LadChy a Suppese 0= tawm (1+e )
I

b= (1+e*™)
C= 2x
/ : : p \ ! 3 \ 4
e y'=@’)
\ s 2a-a% b’
\ S’

. x 2%
= ddem (e secretty- e 2

< . 4
= 2e® Stan Ll+e¥) - sRL (lte

Way (3 y': > fan(l+e™) T tan tre™) 1

', & )
= dtam (He®™) - Sec*llHe™) (Jre®)

= o Y !
= adirLénis) e ]+t -2
an{/te se L

2% 3 X
MY (|+gy ) age  [@iFe B (N

]
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Caleulus 050a Iriday, October 19, 2007
Midterm Examination CODE 111 TPage 16

NOTE: SHOW ALL YOUR WORK FOR THE PROBLEMS ON THIS PAGE

dy . e
a!_y if y = aresin( {/cos(z?)). Do not simplify your answer.
T

5 B33. Find

marks
z
;‘L,.];‘rou{ a= X
1‘)-‘- colon = €4 Xx*
S —
C= A b = feoutx®)
LS~ ((:\r:_‘,;lr\ C Jf
.
- o
A TS
] | -3 L
:J[:__'"T b D
: x
| 3
mr_.:;_—‘ 3 Lt
1
j -3
Ry == 5 (=S e
3 -‘_—_-'l—-_ﬁ__ ) = j,’vs_)
7 g . ik
ol "\JLD;{_A‘J)) -_;;‘L cos (x ZJ‘__| - (-. siny ‘) = R
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Caleulus 050a Friday, October 19, 2007
Midterm Examination CODELL1] Page 17

NOTE: SHOW ALL YOUR WORK FOR THE PROBLEM ON THIS PAGE.

6 B34. Determine Lim

marks r—00 arctan []n (%)] ’
- re/tm I e ET Ot tan X
Q\) Y-ofoo  (retmn [%H{)] e e
| yetr, 2

'mc-m« [dno]
/
= Qrctpnn (=0

5] e ————
A

>0z Grctin Tinir))

o
Qe -(c.\[;ip- :L:)-]

1

Ovcdgm (Lo

o ctin-o0)
= -.E
T
s, % NERd
X=> too ﬁ;{_{uﬁzen\.i)] T xbe uetenTéaix) )

7 i
) QY __ SOl
.

t"‘|“‘

X—=>00  (uctn [ ;;- |
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