SIMON FRASER UNIVERSITY
DEPARTMENT OF MATHEMATICS

Final Exam
MATH 150 Fall 2007

Instructor: (CIRCLE ONE) Dr. Mulholland & Dr. Goddyn
December 13, 2007, 7:00 - 10:00 p.m.

Name: (please print)
family name given name
SFU 1D:
student number SFU-email
Signature:

Question | Maximum| Score

Instructions:

1 12

1. Do not open this booklet until told to do so.

2 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.

3. Write your answer in the space provided below the ques- 4 9
tion. If additional space is needed then use the back of 5 9
the previous page. Your final answer should be simpli-
fied as far as is reasonable. 6 9

4. Make the method you are using clear in every case un-
less it is explicitly stated that no explanation is needed. 7 9

5. This exam has 11 questions on 13 pages (not including

: . 8 10
this cover page). Once the exam begins please check
to make sure your exam is complete. 9 10

6. No calculators, books, papers, or electronic devices
shall be within the reach of a student during the 10 10
examination. Leave answers in "calculator ready”
expressions: such as 3+ 1In7 or ev2. 11 0

7. During the examination, communicating with, or Total 96
deliberately exposing written papers to the view
of, other examinees is forbidden.
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[2] 1. (a) State the Intermediate Value Theorem, clearly identifying any hypotheses and the
conclusion.

If § s conhnuous on the closed nterval [abl  and
N & ongy nomber  bekueen £a) oawdk £(b)  where

foy + £y |
(0,b) soch  that £eey = N.

[}

Heen there exusts o number C

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

The denvabve of a funchine £ ot & number
(68 1S
. - F(a)
—?/(a) - Qum {»’(a.i—h} 'p
h=>o n

F this famd exasts

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

A enhced number s o number ¢ m The deman
of £ sudah tet Pl =0 o £ does

nok exist.
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2] (d) State the Mean Value Theorem, clearly identifying any hypotheses and the conclusion.
¥ £ i o fimchons such flat
@ £ 5 combmocos o Tee closed. ntowal  [eb]
(@ F & defferenhable o e open interval (a,b)
ten there s a nmleer C o (e,b)  Such tat

¢ £(o) —F)
(c) =

b —a
2] (e) Give an example of a function f and a value z = a such that f"(a) = 0 but f does not

have an inflection point at z = a.

y
foy = x
4
" 2 £ + +
o0 = 12 50 < - >

(o]
)\\CMCAVQ up o boh wwterucls

(-00,0) and (0,00)

hence £ does not have an
inflachom Po;nf‘ at x=0.

Nole £y = o

2] (f) Give an example of a function defined everywhere on the closed interval [0,2] but with
no absolute maximum on that interval.

but 15 dofinek e,ucrawkufa .

\ No wmax or mn\r\
\ .

! A

Note Aﬂa exomple of s wwust lee disconbhnuous ‘8
e Catreme  Valoe Theorem .



MATH 150 Page 3 of 18

Questions 2 - 7 are Short-Answer Questions. Each part of 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. To receive full credit you must justify your answers.

) (1-x2)(2—12?)
. I .
[3] 2. (a) Evaluate 2113100 rp———

5 (-xD2-x5) @D 0
m e — . =

L~ ~ 60 S+ -3t 3 3
[3] (b) Evaluate lir%_ (:v - %) tan .

: 50  bu LM smx 4+ (2-T%)cos x_
Lim ( -W/L?Smx_ > J J/p X 2)

— tm N
x> oS -0 X 7" ~Ssmx
. I + 0O
= — -]
=
(3] (c) Evaluate Ilingo zie T
S 2
3 LB 32 ,
g‘w“ 'L —__-_-% /agw.\ ] %‘ So QPP‘; L H %’
A~ 00 -5 o~ 00 x-5
by L'H .
- ,QWV\ Gx - o S0 qPPb L H
L,“ aatu/\
= fm G
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[3] 3. (a) Find the equation of the tangent line to the curve y = (2 + z)e™* at the point (0,2)

—

31 = e s @OETE) = - (e
Sope o denget @b 02) 1 Y| = - (o) = |

%wzxﬂ‘ lec g 8_2 = (V) Cx__03

()

223 + 322+ 3z +6

3] (b) Find an equation of the slant asymptote to the curve y = R
T
2% + |
2 3 2
x +x+\3 22 +3x +3x +6
3 2
2x + 2% TIx Slant asgmptoke

xr+x +6

2+ + ) \%= ?.14—9

S

(3] (c) Find the point on the curve 2% — zy + % = 11 which lies in the first quadrant and has
tangent line parallel to the line y ==z~ 2.

2—zy+yi=11

x* - ;té +37‘ = Il

ey -x r 2y <O

sl

¢
23— T
Want 3‘%—' = -1 = :Q’ZL — —-\ - %—-zx__': -—2_3 4+ X,
%-L
= 38“:—' 3%

=S %"—‘:L

'?\uaa\:«a x =9 wio Hee Of\-as’vm-' ec}pc-km of e corve  we fad
9(,1"1_-1 +9(,z—_- i = X = J"'T % 8=\5—‘T
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B8] 4. (a) M y=(cosz)*, find the derivative dy/dz.

fné = 2 fn (cos)

S G |
Tk\ - . _L . d’ _— L — . —S‘y‘ '
D dxe 9 dix. On (cosx) + % s C )
< = % ( fnleosx) - xnx
oS ¢

adx

x — Sinc
%i = (Cosz) (Qn(casvc) "COSL

(3] (b) Show that the equation z* = z + 1 has exactly one solution in the interval [1,2].

it Py =xt-x~1 , tun W soffs b shew oo =o0
has mcHa e solobion -

Swie = ~1 , £2) = 13 tn H Toteomudinke Weloe

Thewremn ;mph'e,s toe 5 ot Least ome S’o(ol'w\n. .
Moreouer, £y = “l'-'frs -1 s pos.:ﬁ.u-c, o he bl Zl, Z.J
haner. £ 35 5471‘C;Ha mcw.:‘a o Tais  nbervel  and  twos

Can onb cross e awis ot wmost onee .

(3] (c) Use Newton's Method with the initial approximation z; = 1 to find z3, the second
approximation to the root of the equation =z +1.

As w park () we Ld  Foo = xt-x -~V
Newhms  emhoe  formole.  For svaessive  app roximatoms s

'Q(,'X.n)
Lasr = Ln YN
‘(’)C'x-n)
l-'
= x, - An ~ X, )
Yx,> =1
'n\erc&rc,
x, = |
| =1~ _ L
%,z | - —— = | = =

(<
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[3] 5. (a) Let f(z) = z*tan®(5z). Find f'(z).
(0 = 3t hani50 + X (ant(5O)
= 3901 +¢'~V\1(S’5~) + :r} ( 2 tan (5_‘:() : f&z"‘an (§‘x))

= 3 a5 + X0 (A ban(530) ¢ Sec’(5%) +5)

i)

Yx? tan H5x) + (0 2 4an (5% sec (5%) .

(b) Suppose f is a function satisfying f(5) = 2 and f'(5) = 4. Using a linear approximation

(3]
to f at z = 5, find an approximation to f(4.9).
Pua)y ~ £5) + £¢5)(49 -5)
= 2 +4 (-01)
= 2-04
= |.6.
[3] (c) Find a function f such that the curve y = f(zx) satisfies ;a:_% = 12z, passes through the

point (0, 1), and has a horizontal tangent there.

& = |2«
dx?
N % _ (ax:z'«‘ o ~ Want %_‘—L=o=o ) henee

=S - 3 4 - _ - -
% Q.'x.— o\ & b T~ Wt %\x—-:() = | ; hence @

Therehre, Y= Qx + 1 or gﬂ’-‘ 3’*}"“)
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[3] 6. (a) Sketch the curve which is given by the parametric equations
z =3sin(t), y=>5cos(t), 05t 3n/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).

- .‘.‘“\
£=0 , W
s PO"!‘ .
N Curve Qies on e
'l'efmm-c»\‘ , eu"?se‘
point 2 (.
B
t (3) ( S) \
-3 3
-5
o=
[3] (b) Find the slope of the tangent line to the curve in part (a) at the point (z,y) = (Qg, 2).

The  pomt (g—i—;—){) cormesponds t fe  valee of
T paramitesr t= 7?3 .

S\opc o tle hnam# e o « famenL corve s
de _ Wi —Ssmt

1

dx g Ycost
$o, ol-:?; -5 siy (1173) _ -5(‘)_3}2)
d"'lt=v/3 3 cos (_%) B 3(‘/1)

)

-5
2y
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3] (c) The graphs of the equations
(i) 7= 3sin(26)
(i) r=1 sin(f)

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), (i) or neither) in the box
under the graph.

(A
C

reithes (N (1)
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7. A bank account initially contains $1,000 and has an annual interest rate of 5%. Assume no

additional deposits or withdrawals are made.

(3] (a) If the interest is compounded annually, write a formula for the balance at the end of t
years.

A AR be Hu amount aftr B b T

)

t
AW = 1000 ( 1+ )

\

t
0oo (| + 0.05)

(b) If the interest is compounded semi-annually, write a formula for the balance at the end

(3]

of ¢ years.

24
05
Ay = 1000 (14 222)

(c) If the interest is compounded continuously, write a formula for the balance at the end

(3]

of t years.

- 005t
ALY = 1000 e
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Long-Answer Problems: In questions 8-11, to receive full credit you must justify your answers
and show all your work.

8. Consider the function f(z) = z%e™**>.

(5] (a) Find and classify the critical points of f as either Jocal maximum, local minimum, or
neither.
-t 5 ~X*§ _ ~-xtS 2 3
Poo= e e Py = e (-7
-x+5

= e x*(3-%)

Critical pownts x=0,3

g o+ -

—it
o 3

£ has nather o focel max o mm  ab 2 =0

A ——are

lz hes o focel mex of x = 3.

(5] (b) f has three inflection points, find them. Indicate the intervals where the graph of the
function is concave-up and concave-down.

-x+5 -
) = "'C’,I (31’.2—13) + e xrs (G,’L - 3‘x_z>
-x+5
= Gx (-3x}+x,3+6'(——37cz)
-xr$§

= e ( x> - 6x” +Gx,>

e_vus x( - Cx +C)

il

-?”(‘ZA =0 = I;-’O or xl—éx-}é =0 =S x= 6 2 J3-4q6 - GiZH
-

.z
X =2 343
L
0 ;‘ﬁ 3403
Comcave up on (0, 3-03), (3403, ) Tnflechom. po:n(s :

Concare dowre om ("6")0) ) ('S-EI 3+ﬁ3 0, 3"‘Yi, 3"‘\5-3
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[10] 9. A swimming pool is 15 m long and 5 m wide Its depth varies uniformly from 1 m at the
shallow end to 4 m at the deep end. Suppose that the pool is being filled at the rate of 10
m3/min. At what rate is the depth of the water at the deep end increasing when the depth

there is 2 m? (The figure shows a cross section of the pool.)

1m

dt  V be he volome of wetr oF tmi .
£t I e Te \u;am»c@ e water at

tme T .

(Rz\o}tms\mp behue .V and h

V = [ﬁrec\o'( +nama£,.,1 : [_wtcl.hf\.o‘ Pool}

= "i'km' 5
simlar nov RS | _
By e = 3 a= Sh
So) ”
. 25
Vo= K

3 28 dh,
dt - 2 Zh at
du dh,

LALS s

dt " ae

Sobstule. v dake ‘% =10 , h=2a
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10. A storage container is to be made in the form of a right circular cylinder and have a volume
of 287 m3. Material for the top of the container costs $5 per square metre and material for

the side and base costs $2 per square metre. What dimensions will minimize the total cost of
the container?

Zt C be te cosk of e containes .

= Sweo + éL(QTrr-kB + ZZ.(Trrz)

?Trrz » Yrelho

)

Volome of combuine :

V= agw
Yrtho= 28 W = = 2

M‘c'vrc—,

C= Fwr + H-ZB‘%’_

We wan} 4o minimize C o T m“‘u‘\m,l (O/ 603

Cleed = Mwe — Y4-28% - 4w (r>-8)
(. .
C ol

Coibeal po7-|' : = .

Swrer L ClRY = +00 .
r—=o0 w} C '
Cl) = 28w+ 56w oo when =2,
andh = Z.
ﬁlw\: C(’r\ — + 0

- 00

C = gﬁprf‘ec\o(: +o?1 + .Q,[Arek of Slot-bl +l[ﬁr‘&o‘”ﬁ%
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[0] 11. BONUS [4 points] A number a is called a fixed point of a function f if f(a) = a. Show
that if f'(z) = 1 for all real numbers z, then f has at most one fixed point.

Supro‘»c. . ane_ '0 are 8,5,_00 po:mh , Tlen
bah"mf—nwlw_w Hare & o« C W

B"/“’l svch o t

L% = He) ~£¢)
b-o
= b-a ) S“n;u a/(:. e ﬁ-,a_;(é
b—c

pots

)

Bot s Cwulraoe.:c,ls fue "bpo'ﬂ«d\ts . Therdere ,
froe 5 of west one fixed porV”L-



