Math 122 Name: SOlu-e‘W\S

Joseph C Foster March 26th, 2018
Spring 2018 Time Limit: 50 minutes
Exam 2.5

This exam contains 8 pages (including this cover page) and 15 questions.
The total number of marks is 150. You have 50 minutes to complete the exam.

Read each question carefully. When specified, you must show all necessary work to receive full credit.

No super fancy calculators/phone/smartwatch allowed under any circumstances. Place these items in your
bag, out of reach. Cheating of any kind will not be tolerated and will result in a grade of zero. A regular
calculator is allowed.

Question Marks Score Question Marks Score

1 5 9 5

2 5 10 5

3 ) 11 20
4 ) 12 20
5 5 13 20
6 5 14 20
7 5 15 20
8 ) Total 150

Total Possible | Your Current Score | Your Current Percentage | Your Current Grade

970
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For questions 1-3, determine if the statement is true or false. By true we mean always true.

1. (5 marks) If x = a is a stationary point of f(x), then f'(a) = 0.

B. False

2. (5 marks) If f(z) is defined on the interval @ < x < b, then the global extrema of f(z) on [a,b] occur
only at the critical points of f(x) on [a,b].

A. True

3. (5 marks) The tangent line to the function f(z) = 32% — 5 at the point (2,5) is y = 12z — 19.

B. False

For questions 4-7, fill in the blanks.
4. (5 marks) If f’(a) =0 and f’(a) > 0, then z = a is a ‘OCO-‘ MiniMiumMm of f(x).

5. (5 marks) If f(z) changes concavity at z = a, then we call a an “\O leobbn POlné
of f(x).

6. (5 marks) The function f(z) = 2% —e” is co’récave dol-”\ at x = 0 and concave (AP
Ce0:5%-e*  g)= -| Lo
C'hN:=6% -e (:‘"(ﬂ = b-¢ >0

7. (5 marks) Complete the table below.
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For questions 8-10, choose the best answer. There is only one correct answer but you may choose up to
two. If you choose two and one of the answers is correct, you will receive 3 marks.

8. (5 marks) Suppose f(8) = =3, f'(8) =2, ¢(8) = —18 and ¢'(8) = 4. What is %f(x)g(x) at x = 87
A, —48 C. 83
B. —12 D. 92

9. (5 marks) Which of the following would be the best way to maximise profit?
A. Minimise revenue and minimise cost @/Iaximise revenue and minimise cost

B. Minimise revenue and maximise cost D. Maximise revenue and maximise cost

10. (5 marks) Which of the following could be the function f(z) with f'(x) = 322 + 3€>?

A flz)=2"—e +2 C. f(z) = a%e™™

B. f(.’L) = 33 + 337 — 1 f(l) = g3 =+ 3 _
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For questions 11-15, show all necessary work to receive full credit. Please circle or box your final answer.
If you cannot complete a problem but can write down what you want to do, and this is correct, you can

still receive partial credit. Don’t leave anything blank!

11. (a) (4 marks) Differentiate y = 3z — z?, with respect to .
\ -
4° DL~
&«

(b) (6 marks) Differentiate y = (5 — ), with respect to z.

C/\,\oun r|2u\L
Cx): % 3(7): 5.%

£ (%)= -y 3'(’¥) = -

- €(9()

‘j‘_-_ 3'(')()('(3(’)6))
- - (- (S—V)A)
= |(g-2)?

3r — a2

(c) (6 marks) Differentiate f(x) = , with respect to z.

26::")41)(5 - %) | ?raa{wcé Bule
WD) = 3% C (%) = wIV (%) |
W(=3-2% €= v +ubAv )
V(x)= (57 ] (32 = (325
V() = (5-%)

(d) (4 marks) Is f(x) increasing, decreasing or stationary at x = 27 (circle one)

Stationary

_ 1

- -Z
(5-W)(5-2) + (6-€)(5-2) = ’5‘*%:-%(0

Increasing Decreasing
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12.

Consider the graph of the function f(x) above.

(a) (10 marks) Determine if each of the following quantities are positive, negative or zero. (circle one)
i. The derivative at C

Positive Negative Zero

ii. The second derivative at C

Positive Negative Zero

ili. The second derivative at D

Positive Negative

(b) (10 marks) Find the single point that matches the following descriptions. (circle one)
i f'(x) >0, f"(z) >0

ii. f/(z) <0, f(z) >0

A B C D F G
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13. After the consumption of an alcoholic beverage, the concentration of alcohol in the bloodstream surges
as the alcohol is absorbed, followed by a gradual decline as the alcohol is metabolised. The function

C(t) = 1.2te 28

models the blood alcohol concentration, measured in mg/ml of a test patients bloodstream ¢ hours after
rapidly consuming 15ml of alcohol.

(a) (4 marks) What is the blood alcohol concentration of the patient 1 hour after consumption?

Cl= \_ch—z-em .22°¢ nﬂ’voom

maln

. d
(b) (6 marks) Find —C(t). /P(o ( c€ ((/J{’.

Ce) = 12¢ (b)-e | |
=12 g'(e)z 1-6e" C'(e);ﬂaj(mj(e)C(e)

(¢) (6 marks) When does the blood alcohol concentration for this patient attain its maximum?

C'(R)=1-2e¥%_312b%% —0o
::7 127 30288

12 = 3-12¢

—7 - L o~ oaBih

(d) (4 marks) What is the maximum blood alcohol concentration for this patient?

'26(3'2) . - '
C(b\?)'|z-(3¢ z‘-ze@ - .‘37,”5"“‘>

~ 0 \7 (\3"'\\
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14. At a price of $6 per ticket, a musical theatre group can fill every seat in the theatre, which has a capacity
of 2000. For every additional dollar charged, the number of people buying tickets decreases by 100.

(a) (5 marks) Find an equation relating the price of the ticket to the demand. That is, find an equation
q(p) that gives the quantity, g, of tickets sold in terms of the price, p. (Hint: It’s linear.)

0]/ -2 000 = -100(P- Q)
6]/; Zooo-lOO(P—é)
9, =|2600 - 100p |

(b) (5 marks) Express the revenue generated by the theatre group as a function of price.

/lz(?) = P (2600' \OOP> :’ZGOOP—lOO?;\

(¢) (10 marks) Find the price that the theatre company should sell each ticket for to maximise revenue.

Y'(?)= 2600 -200p = O
7 600 =200 p

$ -]
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15. An industrial production process costs C'(¢) million dollars to produce ¢ million units; these units then

sell for R(q) million dollars. If C'(2.1) = 5.1, R(2.1) = 6.9, MC(2.1) = 0.6 and M R(2.1) = 0.7, calculate:
(a) (4 marks) The profit earned by producing 2.1 million units.

TR (2 - ez 6a-5-1 =] g aler

(b) (4 marks) The approximate change in revenue if the production increases from 2.1 to 2.4 million
units. -

(Z'Lt 'Z'\)MZLZ'\) = 030/ :\$O-Z| million

(¢) (4 marks) The approximate change in cost if the production increases from 2.1 to 2.4 million units.

(2:4-2.0MC @) = 03% 06 Y017 et ]

(d) (4 marks) The approximate profit if the production increases from 2.1 to 2.4 million units.

~ A7) +od M2
2-4) ~
/W( \ = 1Tl 4—0-5M2(1-\\—o.’>r’\6(1-l\
- -9 +0-2\-0"1%= m%z: allon

(e) (4 marks) The approximate profit if the production decreases from 2.1 to 2.05 million units.
T(2-09) A7 (2-1) -0-05 M1 (2 )

-
-

=
—

AT (2-1) - 0-05ME(21) +0-05MC(2-1)
|- — 005(07) + 6-05(0°¢)

- |-y - .0:56+O'03
- $\_’7q5 milon




