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MATH 104 or MATH 184 (Circle one)  Section Number:____

Special Instructions:

No memory aids, calculators, or electronic devices of any kind are allowed on the test.
Show all your work; little or no credit will be given for a numerical answer without the
correct accompanying work. Numerical answers should be left in calculator-ready form,
unless otherwise indicated. If you need more space than the space provided, use the back of
the previous page. Where boxes are provided for answers, put yvour final answers in them.

Rules governing examinations

o [ach candidate must be prepared to produce, upon request, a
UBCcard for identification.

e Candidates are not permitted to ask questions of the invigilators,
except in cases of supposed errors or ambiguities in examination
questions.

after the expiration of one-half hour from the scheduled starting
time. or to leave during the first half hour of the examination.
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e No candidate shall be permitted to enter the examination room 1 9 i
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e Candidates suspected of any of the following, or similar, dishon-
o est practices shall be inmuediately dismissed from the examination

ana shall be Lable to disciplinary action. 3 /g/' 10

{a) Having at the place of writing any books. papers P

| or memoranda, caleulators, computers, sound or image play- f
Poors/recorders/transmitters (inclnding telephones), or other mom- 1 : ,(/f g
i ory aild devices, other than those authorized by the examiners. e e e
1) Speaking or communicating with other candidates. 5 % [
(¢} Purposely exposing written papers to the view of other can-
didates or imaging devices. The plea of accident or forgetfulness h -
shall not be received. Total 50

e Candidates must not destroy or mutilate any examination mate-
rial; must hand in all examination papers; and must not take any
examination material from the examination room without permis-
sion of the invigilator. :
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Math 184/104 Narme:

1. (a) (5 points) Consider the function

fle) = e
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Find the eritical points of f(x), and determine the absolute maximum and minimum

values of f(x) on the interval [1.2].
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(b) (4 points) Consider the curve
20y + 2y = 8

Determine the equation of the tangent line to the curve at the point (1,2).
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2. Beer flows out the bottom of a funnel (a right circular cone with tip pointing downwards)
with radius 10 cm and height 20 cm. You measure the volume and depth of the beer in
the funnel as it lows. Let V' be the volume of beer in the funnel and & its depth at time

t.

(a) (3 points) Express V as a function of A, then use this to express ({{V in terms of A
and ah )
dt
\/ = ‘%D“’ wyr*
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(2 points) For some constant C' it is known that the beer flow satisfies

av
= CVh. ~ (Torricelli's Low)

Is C positive or negative (explain)? If h is measured in centimeters and ¢ is measured
in seconds, what are the units of C7
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(¢) (3 points) Show that

dh 4G, s

dt 7«

From @) amal Uo),

A\ T 2dh .

ol = A4C Aw. _ 4c L\WE(LY\'\,_
Ak T l/\,z‘“ - vy
e .
At powaty .

(d) (1 point) In an experiment to determine the value of C, you measure the beer level

in the funnel to be falling at, a rate of 5 ¢m/s when h = 4 cm. Determine the valuc
~of C.

Frowe
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3. The price p (in dollars) for a bag of cat treats and the hourly number of sales ¢ are
related by g = /36 — 9p. Currently, you charge $3 per hag.

(a) (3 points) Compute the elasticity of demand ¢ for the cat freats at this price.
Z =096
= i?/; Z (P
f

g; 21364 (-
P =D CZ =3 Lg gu ”‘Zé’“(”ﬁ\> = T
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(b) (2 points) Suppose the price is raised from $3 and this vields « 3% decrease in
demand. Estimate the percentage by which the price was changed.
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(¢} Now suppose € = —1/104 at a certain price for the cat treats. Fov part (iv} wnch

\

an explanation or no credit will b, given,

L

e

(1 point) State whether the cat treats ave price clastic. price inelastic oy price

unit elastic at this price.

Answer: DN Oz ]ﬂﬂ (ﬁ’ S“fTC

ii. (1 point) If this price is raised bl]glltly, state whether the revenue will incre ase,
decrease, stay constant, or whether there is insufficient information to detemine

1.

bt e proce

this.

Answer: I%;/\f‘p{“),w é zﬂ C [la seS .

(1 point) If this price is raised slightly, state whether t he demand will increase,
decrense, stay constant. or whether there is insufficient information Lo detemine

this.

Answer:

(2 points) If this price is raised slightly, state whether the )mht will | NCrease.

decrease, stay constant, or whether there is insufficient information to deteniine

this. Assume here that the cost function C'(q) is increasing.

Answer: i) I\MP('(““’ ///\C L ta sekf

mmdeka'n explanalion in the space below
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4, Tn the year 2000, a student takes out a $20 000 loan at an annual interest rate of r
(interest compounded continuously). The student makes one loan payment of $40 000 in
2015, then one more loan payment of $L in 2020 after which the student owes nothing.

(a) (3 points) If the student’s debt is $40 000 in 2005, what is 7°7
20000 @ = 4o oD :

(b) (2 points) At what rate (111 dollars per year) is the student’s debt increasing in
20107 (use the value of r from part (a))

n
== Amm J\@ﬁmb('l"z/§>@ i

N \n (Lo
= /\(\07 = Db m>(kw/$\>(@ 2/§ R)/'

= s ovp\wa § /-

A
LSS

(c) (3 points) What is L? (use the value of r from part (a))
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5. Consider the fallowing function

You may assume that

(a) {1 point) Find the 2~ and y-intercepts of the graph of the function.

—
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(b} (1 point) Find the domain of f(z)
(3 points) Find all critical points, and intervals of jncrease and decrease for f(x)
(:p &= O
k"*t%
- ~.
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Do o 12 panos
Puge 11 ¢f 12 pagos

Math 184/104 Mawme:

{x) carcfully and neatly in the grid provided. Your sketeh
(r) is posilive and negative, and also each of the features

(f) (4 pomts) Sketeh i =
should indicate whe
determined in varts {a)-(e) above

{d) (8 points) Find the intervals of concavity for £
(—e0 =)  uP :
( —x 3} olpuo o
( kS w) o P

(¢) {2 points} Find any horizontal or verbieal asymprotes
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BLANK PAGE FOR ROUGH WORK
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