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Exam 1 Math 242, Fall 2018

Name:

Don’t leave anything blank: If you don’t know the entire answer, showing a formula or writ-
ing something illustrating that you understand any concept involved in the problem will
allow me to give partial credit. I have to give you a 0 if you write nothing down.

Show your work: If you give me an answer without any kind of demonstration of how you
got that answer, you will not receive credit for that part of the problem.

Check your answers: Take the time before you turn in your test to make sure you have read
the directions correctly and in their entirety, that all your work shown is correct, and that
you have clearly stated your answer (by boxing or circling it where appropriate).

Pace yourself: If you're stuck on a problem, move on and come back to it later. Don’t risk
forcing yourself to give partial answers if you run out of time near the end of the test. Do
the easy ones first. There are 140 points on this exam. That means you should budget about
0.4 minute(s) for each point a problem is worth in order to complete the exam in time.

Reminder: There are to be no devices with internet access nor graphing calculators/devices
which can compute derivatives or integrals used in conjunction with this test. If you use any
such material, you will receive a zero on this assessment.
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1. (12 points) Describe the domains of the following functions as regions in the ry-plane. .

Give your answer either by writing a complete sentence or by shading in the domain
in the zy-plane.

(a) flx,y)=V2r+3y -1
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2. (24 points) Consider the function z = h(x,y)} = 2 — 4y + 1. Give graphs of the
following. Make sure to label your azes:
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3. (36 points) Compnte the follomng derivatives of the function r{z,y) = e~ ¥

(a) ra(e,y) =

(b) ry(z.y)z -

(d) roy(z,y) = — L(K) b

fae
(e) ryz(z,y) = - LKJC) e

(f) ryy(zr, )
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4. (26 points) Find and classify the critical points of

m(z,y) = 2° — 3zy + 3y° — 2 + Gy + 2018
V‘ﬂx()(t)) - 2/( "?j -
m, ( x. ) = -3x 1-63 +6
)7)

© .1,(-?) 20 = 27 = 2A&-2 -

@ ~3x 1-67 1—6?—'0 /
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5. Greg's Apple Juice Stand sells two different types of apple juice. One type is a bottled
store brand, the other is freshly pressed. Greg can obtain the store brand at a cost
of 15 cents per cup and the freshly pressed juice at a cost of 25 cents per cup. Greg
estimates that if he sells the store brand for = cents per cup and the freshly pressed
Juice for y cents per cup, he can sell 30— 2x+5y cups of the store brand and 1504z —4y
cups of the freshly pressed juice.

a) (4 points) Give the function P(z, y) which describes Greg’s profit.
P(x)) ( ’T)(?O - x 1§ ) t () 25‘)(/)0+ac-‘§/

— Jog -'2,( *.57) - HSo 4-3014#75 HIy -3,75‘?
--2;;( J-lao

(15

““lx |-6x)'j +3rx+%£7) 200

(b) (10 points) Compute P(20, 30) and give an interpretation of this number in con-
text.

Plao,30) = (5 )(30- ) s(30) )+ (£)(150 20 1)
=5 . ]Ho + §O)
=95 O
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(c) (12 points) Compute P,(20,30) and give an interpretation of this number in con-
text.

Py (sg) = (x-)(€) + (00103 )  (gr26) )

P (.10,%0) :(g)(f) £ 150 + L0 - HA 120 a— 9 o
/ -5y

(d) (16 points) Greg now has a new business model and his profit is now given by
P(z,y) = 300 + 152 — 22% + 28y — 4y°

Suppose further that Greg knows that the price of the store brand will be = 20+¢
cents in ¢ months and the price of the freshly pressed juice will be y = 30 + ¢
cents in ¢ months. At what rate is Greg’s profit changing with respect to time in
1 month? Include units.
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Bonus: (14 possible points) Find and classify the eritical points of q(.r, y) = (22 =3)(y+1)+34° .

Zf(")) lx(bfl) = @ O
7y (xq) = (£™ 3)+7 =0 ®

® 03,0 7;;30
y =3 2 x'-3-1=o0
x Y
PR
Cp:(03), (2.8), (-2,8 )
?x-x(x ?) l(j*‘l) i;) ()(;7) = l)(
?77('“7)

D(o,3) = (lﬁw))(:) ~0 =% >0
'zu(oﬂ)- F >0 , o (03) = «nbelie min.

D(lm) 1("“))0\—(2 1) ﬁ(o
so (2,8) 4r < ﬁxt«;f
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The Second Derivative Test: For a function, f (, y). with critical point (., y), consider the
quantity

D(z0,9y0) = feu(@o, ¥0) Fuy(To. yo) = (Fry(To, 40))*

If D(ag. y9) < 0, then (g, yo) is a saddle point.

If D(z, yo) > 0 and for(20,y0) < 0. then (zo, 1) is a relative maximun.
It D(zo. y0) > 0 and f,.(xq,40) > 0, then (z0, yo) is a relative minimum.
Finally, if D(xy,y9) = 0, the test is inconclusive.

The Multivariable Chain Rule: For function f (z,¥). if x and y are both functions of ¢, then

G _odr , ofdy
dt — drdt = dydt







