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Final Exam
MATH 150 Fall 2006
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Name: SO‘(X*’ (\OV\S (please print)
family name given name
SFU ID:
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Signature:

Question | Maximum| Score
Instructions:
1 12

1. Do not open this booklet until told to do so. 5 9
2. Write your name above in block letters. Write your

SFU student number and email ID on the line provided 3 9

for it. 4 9
3. Write your answer in the space provided below the ques-

tion . If additional space is needed then use the back 5 9

of the previous page. Your final answer should be sim-

plified as far as is reasonable. 6 6
4. Make the method you are using clear in every case un- 7 10

less it is explicitly stated that no explanation is needed. 8 6
5. This exam has 12 questions on 13 pages (not including

this cover page). Once the exam begins please check 9 10

to make sure your exam is complete.

10 10

6. No calculators, books, papers, or electronic devices

shall be within the reach of a student during the 11 6

examination. Leave answers in " calculator ready”

expressions: such as 3+ 1In7 or eV2, 12 4
7. During the examination, communicating with, or Total 100

deliberately exposing written papers to the view

of, other examinees is forbidden.
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[2] 1. (a) State the definition of the limit of f(x) as = approaches a.

Dim foY = L onck sy e Lot of £

WA~ O

We wnte
L prodel. we an wmake

as X qrfmadus o 15
o values  of foxy as cbse b L as we Lke \’3
+a\Lt;\g x t be SU‘GGM% close fo a.

2] (b) State the definition of derivative of a function f at a number a.

Py = fum  Tlarh) - ¥
hoo .

?mu;dul tais  Limih exists

2] (c) State the definition of a critical number of a function f.

-~

ﬂnumbcfx,';” '('Lu..damm;»a’f' "p/ s a
ceihal  nomber of £ 8 eher

fey =0
or Plexy  does net exist .



MATH 150 Page 2 of 13
2] (d) State the Mean Value Theorem, clearly identifying any hypotheses and the conclusion.
T2 £ s combrwus o La,b}

and  differenhable  om (a,b)
fen thee exists ¢ o (8,b)

S vch Tuat

2] (e) Give an example of a function that is continuous but not differentiable at a point.

fa = x|
conhnoous o =0
T R not ol\mwn ha Y o =0
cormes”
i2] (f) Give an example of a function with a critical number but no maximum or minimum.

3
‘CC'XA = o [R_

Y= bl  wamber 15 20=0

AN

)OO“’ noe maxcomuvwy o Rl .
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Questions 2 - 6 are Short-Answer Questions. Each question is worth 3 marks, but not all questions
are of equal difficulty. Unless otherwise stated, it is not necessary to simplify your answers for these
question.

) z2 -1
[3] 2. (a) Evaluate iﬂm

ﬁln:) (X//lfc i )

A (}f‘/)C'z_— 2)

1

)

Lemn —_
X! x~2

) z? -1
[3] (b) Evaluate zll»nolo m

[3] (c) Calculate the derivative of f(x) = sin™!(z%). [Note: Another notation for sin™! is

arcsin.]

'CIC')C\ = ‘ . (—j—k—; ('x,z')

J 1= (a)?

™

|
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3]

3. (a) The curve y = ze~2® has one inflection point. Find the & coordinate of this point.

/ -2 -l
w'= e+ xe (-2)
— o -2% .
= € - ixe codvea |
. A ) . q
L _get_, hlechin point * =0
4 = e -2e + —2we (=)
— ~2% -2 =
= -Ye T4yxe © x=1
= ~H4e7 () - x)
1‘3+$2
ina an equatlon of the slant asymptote to the curve Y=
3 b) Find i f the sl h 1
%€ + |
2 3 2 ' 3+7,L
Xty )AL o z —- x| - Xt
'X} + C 2+ x’:t. |
ot~ x
x4\ = sl a.samP]-aLc.
I
-~

(c) Find an equation of the tangent line at (0, 1) to the curve z° + y3 =sinz + 1.

3]

P 381-2), = COSX

é’), = Cos X — 3‘1-?—
3%2'
e (oM 3'= cos(0) = 38y _ %
3
..\.chaw-[— ,0(’\4‘.4'«
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[3] 4. (a) Find a number zo between 0 and 7/2 such that the tangent line to the curve y = cosz
at z = xo is parallel to the line y = —z/2.

‘3”—“ - St;nc.

Went o fnd = such faat "SU:\'X.. = "l/z

—

=" Slm 2 /Z.

* %

3] (b) If y =252, find the derivative dy/dz.
Qoaarlﬂmc}, I/ y= Swmx £ x
dfferenhahen

d (goy) = d (s fa)

_9""‘3/ = CDS"‘C-QW(-(- S - —LVE

/ . Sk . —,
3 - X Ccosx-fo\x_ + 7;-2 SM'JC..>

[3] (c) Using linear approximation, estimate f(4.1), given that f(4) =3 and f'(z) = Va2 +9.

fmjuf af)frox}ma\-zbn ot =l
Pory = £ + £ty (ac-a)
a=4 ond LI = Jy% =5, ‘tws

Here |,

Fan = £E 4 £ (wi-y)

= 23+ 5 (01)
= 3.5
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[3] 5. (a) Evaluate lim—fx—_—l— O/o use L-’”osp”z[s rale

z—0 sin (2z)

L'l 2T
CR R

—
—— e ———————

x20  2605(2x)

—
—

-
2
[3] (b) If f'(x) = 6z% +sinz and f(0) =1 find f.
QC'JL) = Z.'X} —cosx + C ‘?, an‘da‘pfm';‘ﬂ’ ;'V'7

We went Fro)= 1 so

[ = foy = 2(0\3"(,05@) + C
=D t = -\ +¢

3
= ¢ =7 5. fey= 2xT-cosx + Q2
[3] (c) The function f is defined by
3 ifx <1
f(w)—{Aa:—%—B ifz>1

where A and B are constants. For what values of A and B is f(x) differentiable for all
x?

-F' is cerduin (:m’-n:.uous and ol:#ml:é% euuawlw-e— exco,fr} Foss:Lb
at =1, To be d.(g!nt'hqul.. s frstk most e  comhnuous

and, LY conhnuous  af  x = | when

Jon oy = S £x)

s N ‘)(_—9'*
f x® = fu Ax+B
x—={ " x,.-,,f
L= avs) - D
To be dl{:&fﬂ'\h;‘?u af 2= we needh /
Qo Roy = fur £
x7 x -7t

b _ 2" = Ltn B D a=2)

X a1
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[3] 6. (a) Sketch the curve which is given by the parametric equations
x =cos(mt), y=sin(nt), 1<t <2

Clearly label the initial and terminal points and describe the motion of the point
(z(t),y(t)) as t varies in the given interval (i.e. use arrows to indicate the direction
the point is traveling).

xt+ ((/)L:: s “(w ) + sw(wt) = |
I cwrvre fies om fe circle of @dws 1 cenkrd at tre
d‘f‘ \.n
% ‘"iﬁ"!.cu‘ Po‘u‘(— :
1 - x(|) = cos(w 1) =~
t=1 . \ =2 . 3‘”‘ =sw(w1) = O
—_— , +€m1n~l Pom}’l
x(2) = Gsaw) = |
Y(2) = sia (2w) = O

1]

3] (b) The graphs of the equations
(i) r=1+sinf
(i) » = 2cos (46)

are drawn below in polar coordinates. An extra graph is drawn as well. Match the
equation with its corresponding graph and write your choice (either (i), (ii) or neither)
in the box under the graph.

2

I | netthec

1
e 0 I
i
i
i
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Full-Solution Problems: In questions 7-12, justify your answers and show all your work

[10] 7. A turkey is put into an oven that has a constant temperature of 200°C. A thermometer
embedded in the turkey registers its temperature. When the turkey is put into the oven, the
thermometer reads 20°C, and 30 minutes later it reads 30°C. The turkey will be ready to
each when the thermometer reads 80°C. How many minutes after being put into the oven will

the turkey be ready to eat? Assume that the turkey’s temperature satisfies Newton's law of
cooling/heating.

T(t\ -~ +empem"'ure. q‘(: 'hm.z._ ‘t (m\'nsw

Newtons Qoo
OFCOO(\va ; %—:‘ K<T—.—T;> wkun—r; iS

of he smvndvés.
-n\.g So{oh:m +b 'hn;.s d(gmn‘\.ﬁ.l 6‘10&‘\0\'. S S

p—

) = M+ A"

T(.'E) = 200 + ﬂek'.e

Hee Ty = 200

The  condihms T = 30 & T( '!i.s = 30
oSe WViow used o c)e:\-crvmw A&

T = 20 = 20 = 206 4 ge\co

20 = 200 + 4

= - _ .
W) e when TG = 80

To) =30 =

= 20 = 200 - k30 350 (1%,)t
130 e 200-(803@, (7@3&
-—-‘I?O _ et-:‘sg ea‘o%("/«s)f 1}{/8
> (%) =« 0= 6%

£ - E‘fm( %)
2a(*¥g)

= k= *3'—09,,(4?/‘8)
o | — S 0n(
o0 t({) = QOO*|80@3 (@ /




MATH 150 Page 9 of 18

[4] 8. (a) Show that Newton's Method applied to the equation z2 — a = 0 yields the iterative

formula
1 a
Tp4l = 3 (l'n + fE_n)

and thus provides a method for approximating the square root y/a which uses only addition
and multiplication and division.

fxy= x5 -0

f ‘xy = 2.

Newtoms  itecahve formole !

Fez)
Lpyy = Xy — - -
£1xn)
2 2 bR
= X, - Xy — A _ 2%, - X, + Q
2Xn 2.5
kA
= XA, + X
2x.
= X ( x,, + 3:>
2 i X
[2] (b) Approximate /3 by taking z; = 3/2 and calculating z5.

w3 (ne 2)
2 (% %, )
= 3 (%+2)
= 5 (%)

- 7
2
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[10] 9. A high speed train is traveling at 3km/min along a straight track. The train is moving away
from a movie camera which is located 0.5km from the track. The camera keeps turning so
as to always point at the front of the train. How fast (in radians per minute) is the camera

rotating when the front of the train is 1 km from the camera?

~x. train
0.5 km —
camera
Koow %= _ 2/ .
dt = 35 i
Fnd do&
-0(-; when 3:— 1. km
+on® = X _
0.5 = Lx
4
(.
P e
.d_.B__ =~ 2 13 da.
W = 1 ke ! = E
e 3 x = % 0 - %

h (
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[10] 10. An open-topped box with a square base is to have volume 300 cm®. The material for the
bottom of the box costs 4 cents per cm? and the material for the sides of the box costs 2
cents per cm?. What dimensions will minimize the total cost of the box?

Mmintmize. COX) oy
OLX < o0

Ce) = - 2400

xl
Criheal iy
po 8x = 2400 = 3
e x” = 306
= — 3
~ = 300
Does  Cexy  have ..
A minimen  af x = 3 ? R
U300 3&5 | Stnce
S Gy = Do 2400 Uz
x>0t . ~ T = 40
X0

OB = 8G0)"+ 400 = f(any® oo

mi‘n lm

Je. — ).
x_»eoCCx/\ - ’é‘; 2%2 + 427 = 4 o
oo

:o erMpV\SZl/Wj ‘nw{' minimize Ca$+ ot x = 3 300 & g-: 300‘
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[6] 11. Find the derivative of )
1-— 22

using the definition of the derivative. No marks will be given for the use of differentiation

rules.

£y = fwn Foewny - £

h—o n
I )
= Sl T
_— —yrl
h->0 [ — (x+h) l-x
n
= Lum - — |+ ()’
h-—~>o

h D— (.Zflﬂ)tj {_I—-Z‘f’l

= f(w\ L + hL
h—=o \'\[l—-(’lxh)lj[‘— z}

= e 2x + h

h->o {\ - C’C'*H)’ji{l—x"}

he &

(=)

1)

< Check us;vz) defferenhahon  rules
A - - 4 ~xF
ol'x.c l’-x,’") = dx (‘ 3
= - (\—xz)_L- (-2x)

= 22X % >

(-x)"

—
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[4] 12. Suppose f(z) is a function that is differentiable for all z. Let g(x) be the new function defined

by g(z) = f(z) + f(1 — z%). Prove that g’(c) = 0 for some real number c in the interval
(0,1).

9(0) = £y + £0)
q(N) = Fo) + £o)

'Bé Meaw Vq[.vc, ‘hn;wvm -H"U'L %;/843 o C Lt:; (0)')
Suc\y ‘et

‘© = 979
3 | — O
= (p0+%8) - (B34 80)

= O



