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1. (5 points) Find the indicated derivative

(a) y(z) = Byl +5?
(b) f(z) = (:172 - 1) (:c‘5 —br + 2)

(@) f@) = (2%)
©) f(2) =a%e~ts

(f) y=1In <3£132 — 4z + 1)
x

2. Find each limit, if it exists

2z
lim ————
(&) #2032 — 21

322 —x—2
b) lim ———
()m1—>ml:c2+4x—5

11
(©) s -

2—2x

i
(e) wl—>nl2 1 — X
. 222+ 102 —2
(f) xh_{go 22 + 423 — §
% 4+ 2z — 10

i
(&) JOm — s 10 3

3. Find the equation of the tangent line

(a) y* —azy—6=0atx =1



(b) ze¥ =latz =0

4. Use the definition of derivative <f/ (z) = }llin%)w

)to evalu-

ate the derivative of

(a) f(z)=+V1—4z
(b) f(z)=—%, find f7 (1)
5. Let p = 25 — 0.01z and C(z) = 2z 4+ 9000, 0 < z < 2500 be the price

—demand equation and the cost function respectively, for the manufacture
of umbrellas.

(a) Find the marginal cost, average cost, and marginal average cost func-
tions.
(b) Express the revenue in terms of , and find the marginal revenue,

average revenue, and marginal average revenue functions.

(c) Find the profit, marginal profit, average profit, and marginal average
profit functions.

(d) Evaluate the marginal profit at = 1000, x = 1140 and = = 1400
and interpret the results.

6. The price p (in dollars) and the demand « for a particular clock radio are
related by the equation
x = 4000 — 40p

(a) Express the price p in terms of the demand x and find the domain of
this function.

(b) Find the revenue R(x) from the sale of x clock radios. What is the
domain of R(x)?

(¢) Find the marginal revenue at a production level of 1600 clock radios
and interpret?

(d) Find the exact revenue from selling the 1601st clock radio? Compare
your answer to that in part c).

(e) Find the average revenue from selling x clock radios?

(f) Find the marginal average revenue if 1600 radios are sold and inter-
pret?

7. Given the price-demand equation
p+0.0lx =50

(a) Express the demand x as a function of the price p
(b) Find the elasticity of demand, E(x)



(c) What is the elasticity of demand if the price is increased by $107
If the price is decreased by 5%, what is the approximate change in
demand?

(d) What is the elasticity of demand if the price is increased by $457
If the price is decreased by 5%, what is the approximate change in
demand?

8. A fast food restaurant can produce an order of fries for $0.40. If the restau-
rant’s daily sales are increasing at the rate of 15 per day, how fast is its
daily cost of fries increasing?

9. The price-demand equation for an order of fries at a fast-food restaurant
is
x + 1000p = 1000

Currently, the price of an order of fries is $0.30. If the price is decreased
by 10%, will the revenue increase or decrease?

10. A company manufactures and sells x television sets per month. The
monthly cost and demand equations are given

C(z) = 72000+ 60z
X
= 200 - — 0 <2 <6000
P 30 =T=

(a) Find the maximum revenue.

(b) Find the maximum profit, the production level that will realize the
maximum profit, and the price the company should charge for each
television set.

(¢) If the government decides to tax the company $5 for each television
set it produces, how many sets should the company manufacture each
month to maximize its profit? (Just explain briefly how can you solve
it)

11. Find all horizontal and vertical asymptotes

(@) f@) = S
£C3

®) 1) = T
22 —4
(c) flz) = 214

12. Graph the following functions by identifying all important components
(asymptotes, critical numbers, local extrema, etc.)

(a) f(x)=22—-22+3



(@ J@) = 5
(©) f@) = s

13. Use the following information to sketch the graph of f(x).

e Domain: R

f(=2)=1,f(0)=0,f(2) = 1.

f(0)=0

f'(z) > 0on (0,00) and f'(z) <0 on (—oo,0)
f"(=2)=0and f’(2) =0

o f’(z)>0on (—2,2) and f”’(z) <0 on (—o0,—2) U (2,00).
e H A y=2

14. Let p(z) = 400—0.42 and ¢(z) = 160242000 be the price-demand equation
and the cost function respectively for the manufacturing and selling of x
digital cameras per week.

(a
(b

) Find the price of the camera that will give the maximum revenue.

)
(c) What is the maximum weekly profit?

)

)

What is the maximum weekly revenue?

(d) Find the price that will produce the maximum profit.

(e) If the government decides to tax the company $4 for each camera it
produces, how many cameras should the company manufacture each
week to maximize the profit?

15. Suppose that a certain country produces 3,000,000 barrels of oil every
day and sell them at a price of $55 per barrel. A market survey showed
that for every $1 increase in price 20000 fewer barrels are sold. Find the
price of each barrel that will produce the maximum revenue.

16. A car rental agency rents 200 cars per day at a rate of $30 per day. For
each $1 reduction, 10 more cars are rented. At what rate should the
cars be rented to produce the maximum revenue? What is the maximum
revenue?

17. Evaluate each of the following integrals

(a) ]x?’ Vit +8dzx



18.

19.

20.
21.

22.

23.

4r +1

The marginal price for a weekly demand of z bottles of baby shampoo in

a drugstore is given by
/ —600

)= ——
P )= Grr 802
Find the price demand equation if the weekly demand is 150 when the
price of a bottle of shampoo is $4.

Find the absolute maximum and minimum for
(a) f(x) = 25/3 4 102%/3 on [~1,1].
(b) f(t) =tv4—1t2 on [—1,2].
Find the absolute maximum for f(x) = 10xe=2* on (0,00).

Find the consumers’ surplus at a price level of p = $150 for the price
demand equation
p = D(x) =400 — 0.05z.

Interpret your results.

Find the producers’ surplus and interpret your results at a price level of
D = 67 for the price-supply equation

p=S(x) =10+ 0.1z + .0003z>.
Find the consumers’ surplus and the producers’ surplus at the equilibrium

price level for the price-demand equation p = D(z) = 80e~°991% and the
price-supply equation p = S(x) = 30e"-0012,



24. Find the indicated partial derivative

Jay () if f(z,y) = —42®y® + 9%y~ + 43

foo (,y) and fy, (2,y) for f(z,y) = eV’

1
(d) fay (2,3) for f (z,y) = %

25. A firm produces two types of computers each month, x of type A and y
of type B. The weekly revenue and cost functions (in dollars) are
R(z,y) = 80z + 90y + 0.04zy — 0.052° — 0.05y°
C(z,y) = 8z+ 6y+ 20000

(a) If P(z,y) is the profit function, find P, (z,y) and P, (z,y) .

(b) Evaluate P, (1400,1700) and P, (1400,1700) and interpret your re-
sults.

26. The productivity of an automobile manufacturing company is given ap-
proximately by
f (,y) = 50225

with the utilizing of  units of labor and y units of capital.
(a) Find fa: (m,y) and fy ('T7y) .
(b) If the company is now using 250 units of labor and 125 units of capital,

find the marginal productivity of labor and the marginal productivity
of capital.

(¢) Should the company encourage the increase use of labor or capital?

27. Find the local extrema if any

(a) fz,y) =2 —y* + 20+ 6y — 4

(b) f(z,y) = 22> —xy+y*> —x —5y+8
(c) flz,y) =2’y —ay?

(d) f(z,y) =e™

28. A firm produces two types of calculators per year: x thousand of type A
and y thousand of type B. If the revenue and cost equations for the year
in millions of dollars are

R(z,y) = 2z+3y
C(z,y) = x*—2xy+2y*+6x—9y+5

determine how many of each type of calculators should be produced per
year to maximize the profit. What is the maximum profit?
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Test One , MTH 102, Spring 2010 at 2 pm

Ayman Badawi

QUESTION 1. (21 points) Find f/(z) and DO NOT SIMPLIFY:

o f(z) = /(=323 + 322)2 (422 + 32 — 1)

2 4 6
w fz) = 2500

(iii) f(.?f) — (5332 + 6)13 + V81 +2 + —2:1:3—7—71'—1



2 Ayman Badawi

QUESTION 2. (23 points) Use the concept of Horizontal asymptotes, Vertical asymptotes, and limits to graph

(roughly) the function f (:Ij) —6x — 12

~ < (you may finish on the back
202816 Y™ )



Test One: MTH 102, Spring 2010

QUESTION 3. 24 points) Let 2 () = XA/ 31 + 6 + 36z be a profit function.
3246

(i) Find the Average Profit function (i.e. find P(x)).

(ii) Find the equation of the tangent line to the curve of the average profit function at the point (10, P(10)).

(iii) Find the (exact) average profit (profit per item) on selling 22 items.
(iv) Use (ii) to approximate the average profit on 22 items.
(v) use the concept of marginal average profit to approximate the average profit on 22 items.

QUESTION 4. (10 points) Let f(z) = v/4x + 5. Find f’(5) using the definition of f’(x). (you may use the back)



4 Ayman Badawi

QUESTION 5. (22 points)

2 4+1—6

ﬁ)mmliTnaFﬁ_g 2_9

v x+743

m)mmliTnaF+2 "

(iii) Let f(z) |2z —4 |

a. Write f(x) as a piece-wise function.

b. Sketch the graph of f(x)

2x—4|

c. Findl’imx_a— 2o

Faculty information

Ayman Badawi, Department of Mathematics & Statistics, American University of Sharjah, P.O. Box 26666, Sharjah, United Arab
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TEST Two, MTH 102, Spring 2010 at 11am

Ayman Badawi

QUESTION 1. (20 points) Find the first derivative but do not simplify:
o f(z) = In[Bz + 1)°(=7x + 2)?]
(c) = 500 3x+1) + 2 Lo (=Fx+d)

N i -
g é{ﬁi‘s — i w{—— Mﬁ’iﬂ - ’ fjg}f
Ix +1 —q Xt LS

G f( ) O:J“' z+1

7 ﬁk+ KA /
Fleay = 10 Clur+ty € 4

(iii) f(:l?) 5[ 743 ~+ 573(%£ - 6)]

43 00+ 6))° (M, 3 4

£y =35 (e
St b

2 3
(iv) f(.T) % = %:j

x

.. , A 29 3
Fes (3¢ +ar) (R-x"+1) = B3 -28) (€74 x )

o /
CxP= %7+ 1) s



2 Ayman Badawi

QUESTION 2. (10 points) Given: y et +2x + 3y:c - y — 8 = 0 Find ' then find

the equation of the tangent line to the curve at (0,2)
15‘ = - Y e 42 +3Y
2 éxaj +3I%+2Y

\ , ; é%”}l@@&;« 2+ 3C2) _ W+a+6b
y ok @ H y=m= — - s - =
e (2) + 30 +2(2) Ha Y
%:ﬁ"zX%vb - % EQuation @(f 4@&(’5%’1% Loe =

{/\‘\/’“\//\« ’”‘3 y'/)
NS R
%M
QUESTION 3. (20 points) Let be number of items mgmnd P{z) be the profit function in Mof dirham

wennae P(2) = 0.52% — 120In(x — 2) + 600. Given 3 < z <
20 [ze ac{;

2= -%L0)+ b

@P%(’ﬂz: Y - 120 = XW9$ XM@::@
X =3 x—2 X -
‘ 1
® x*>ax-120=0 @ There is a tocal on A C\f?i;"‘m
1) (X+10)y=90 mimmum ak [x =12}, & = ——
x=12 x=-10 trgected] oy = 0.5 m?;t:z@ Qm (=D
e Y- 9 — 120200 ) v &0
C<‘§3~3q3e68‘?% W
(12,395, 68a%) —> Abs.
Q—:‘“’M:M”‘”“”‘# *?"\"‘i“i*’**“\’ Flen @Wh@aw% ?béﬁhagé {20 koS,
3 Cew) ‘2 ricg) 20 profRkearnedis minimimom and
b) For what values ofz does an absolute maximum profit occur? What is the absolute maximum profit? s *g P
, 29% 629 .
® X Foo G (3 60u48)5hbs L2000
5 ' MOK -
2 «»f‘géf Oin (3 - . S : &5y
I Jé %}% . f%ii zs«?a‘kxb% (B Haximum proft is 60 A% od
ﬁ S 60-2) 600 and A occurg wneo
20 |2 050307 120% L W@ puicnase 3o iwems
= 200 - 2000 (VB + 00O Mﬂﬁ 1<}

¢) Sketch the profit function on the given interval {3, 20]. (Usg pzﬁy the first derivative to do that and you may use
the back page to graph)

/ M& - < - N } « - ) .
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TEST Two: MTH 102, Spring 2010 3

QUESTION 4. (20 points) Let f(x) = 4we~"5%" defined on all real numbers. Find all local min values and local
max values of f(x) and use only first derivative to sketch f(x) (you may use your calculator to find the y-values to the

nearest 2 decimals). 5 e
v , LO.5K Q8K
fleoz 4we 4 yx(-Xle

e 5 y b ©
(1) = Lg@‘“‘}*g*’ T xléw{:}‘gx ® Giroph 5.

4 _ We;?.%xi ~
fad= He (1-x*)=0

2

Lfé% =0 fe ¥ = O

| MpOSSibl € x=1 [x=-\]

PR AT 1170 .
SV v N3
Eley £4¢0) €69 (-1,-243)
©) locad minvmom ak X= *1‘% 5 b -
« ; § =054
€= 4GDe =~ -2.u43
@ Cocad maaioum @k X% =\ (1, 2M3)
oSt
i = 4Hlhe o Q.43
QUESTION 5. (16 points) Given p = —./7 + 1000 is the price per item and z be number of items such that

G < p < 1000.
a) Find E(p).

| epd
@ p=-JX+ 1000 ® E@- -PF

J:‘E: o0 —~ P / {;C?} |
Hp)= X = Cloco- p)* Q)= ~2p (I00e<p)
@ ?ffp}:-ﬁ (“i{}@(}ap\} if@@@mﬁ?‘)yf

| Coo - P

b} USE (a) to find all valucs of p where revenue decreases ,
When Qemand is elonsc | an price Creanks, (evenie deécreargs.
and demand S glashc when ECP)> \.

¢ > concius o 8
oo p Revenwe is decreanihg 00

to
2p > 1000 - p é ‘ S ~

3p > 000 1CCC ot tactuded
oL 7 be cavse thale 3§
} P > 10eo vt @ionhah

3 [ p> 2P demand s eiantc <ot/ oo 100, ) = Kevonue
2 = s = A€ (oo’
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4 Ayman Badawi

QUESTION 6. (20 points) Let x be number of A-Calculators in/tens and y be number of B-Calculators in\tens}

Given R(z,y) = 20z + 30y and C(z,y) = 102? — 202y + 2042 + 60z — 90y + 50 (C(x, y)and R(x, y) are ini'hurférr“égf
of dirham). For what values of z and y does a maximum profit occur? What is the maximum profit?

@ PC’xfa):: Q(‘X;{ﬁ)w Ci'xfg)

Ox* 4+ 20x4- 204"~ 68% 4 A0y=50

PC}}L}'} s & ”f‘géy - | WA
—_—— A AV

o R =
PP = ~Hox +120Y-10% + 20Xy =20y =50

XX — U Ty -+ a G
® Py (x4 = =HO=20X Y

- ‘w 0

Py (x, 9> = 120 +20% —HOY
) us€ eLmi(dion 1o Solve -
B sel P(xyP=09 3 ??fog}m{)é%é%‘mmh@nm o
Yo = ~20% + A0y

) ~[20 = Dy@/quQy

~B0 = —~Q0Y

y=H %i C:};\i")}

@ Py O,y = —20 5
v )Yy= — 40O N
?Y‘f CX,\»;> b{ , e (21\,\) - 20 o
Pxy C*»ﬁfp‘yx(&kp =20 = PY\!@}—\) = Yyx
s * A <ffk1h€%;\g we have & \gcod

Y -c? i
& AB-CT 7 @mox ak (2,4

2 2
X L : - p3
(-20)(H40) ~ (200 -~ 5 , Yy 10+
€ Geo 7\ © P(y,u)= -10(2) 4120 (0 -1 ‘
>CO — “ 5 (YW — 200w\ 50
qoo > 1V =150
-~ ) . ] b?}f
@ @NAULSION 5 When e pugehase, 20 of (atcoiolors
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TEST Two, MTH 102, Spring 2010

Ayman Badawi

QUESTION 1. (20 points) Find the first derivative but do not simplify:

o fz) = l”[(mﬂ]

—Tz+2)?

i f(CE') _ 267x2+x+1

(iif) f(SE) — 5[6x+3 + ln(3aj + 6)]7

2) 3x .2
w f(@) = T



2 Ayman Badawi

QUESTION 2. (10 points) Given: yzex + 22 4+ 3yx + 2y2 — 12 = 0. Find . then

find the equation of the tangent line to the curve at (0,2)

QUESTION 3. (20 points) Let =z be number of items in tens and P(z) be the profit function in hundreds of dirham

weniar P () = 0.52% — 140In(z — 2) + 600. Given 3 < z <
20.

a) For what values of « does an absolute minimum of profit occur? What is the absolute minimum profit?

b) For what values ofz does an absolute maximum profit occur? What is the absolute maximum profit?

c¢) Sketch the profit function on the given interval [3, 20]. (Use only the first derivative to do that and you may use
the back page to graph)



TEST Two: MTH 102, Spring 2010 3

QUESTION 4. (20 points) Let f(z) = 22057 defined on all real numbers. Find all local min values and local
max values of f(z) and use only first derivative to sketch f(x) (you may use your calculator to find the y-values to the
nearest 2 decimals).

QUESTION 5. (10 points) Given p = —+/z + 2100 is the price per item and x be number of items such that
0 < p <2100.
a) Find E(p).

b) USE (a) to find all values of p where revenue decreases



4 Ayman Badawi

QUESTION 6. (20 points) Let = be number of A-Calculators in tens, and y be number of B-Calculators in tens.
Given R(x,y) = 200x + 300y and C(z, y) = 1002% — 200zy + 200y* + 600z — 900y + 100 (C(x, y) and R(x, y) are
in hundred of dirham). For what values of x and y does a maximum profit occur? What is the maximum profit?

Faculty information

Ayman Badawi, Department of Mathematics & Statistics, American University of Sharjah, P.O. Box 26666, Sharjah, United Arab
Emirates.
E-mail: abadawi@aus.edu, www.ayman-badawi.com
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Final Exam, MTH 102, Spring 2010

Abu-alrub, Abu-khaled, Abu-Muhanna, Badawi

QUESTION 1. (8 Points) Find the indicated partial derivatives BUT DO NOT SIMPLIFY YOUR ANSWER.

o [y for f(x,y) =In(2x + 3yx)

(ii) f.m; for f($7 y) — (xey + y2x)4



2 Abu-alrub, Abu-khaled, Abu-Muhanna, Badawi

QUESTION 2. (6 Points) Find the first derivative BUT DO NOT SIMPLIFY YOUR ANSWER.

o f(x) =™ +In(3x + 10) — z° — e

(i) f(:C) — '\3/ 3re?r

2
QUESTION 3. (5 Points) Use implicit differentiation to find the slope of the tangent line to the graph of 2y —|_
CE@y - 3£Cy — 1 at the point (1, 0)



Final Exam: MTH 102, Spring 2010 3

QUESTION 4. (8 Points) Find the absolute minimum and the absolute maximum of f(z) = 10ze~0-5"+05 4 4 on
the interval [-2, 3]

QUESTION 5. (13 Points) The total cost function of producing z units of product A and y units of product B is
C(z,y) = 222 + 3y?> — 4xy — 100z + 60y + 1000. Find the values of = and y that produce the minimum cost. Verify
your answer. What is the minimum cost?



4 Abu-alrub, Abu-khaled, Abu-Muhanna, Badawi

QUESTION 6. (9 Points) Integrate the following

(i) fol (5[134 -+ 3\/5 — €_x) dx

. L
o J orr 4o

(iii) f(2x — 3)6 da:'

QUESTION 7. (9 Points) The marginal average cost for producing x items of a certain product is given by

/ —40
[C (LIZ )] — ? and the average cost of producing 10 items is 2 dirhams per item. Find the cost,
C(z), of producing 10 items.



Final Exam: MTH 102, Spring 2010 5

QUESTION 8. (12 Points) The demand and supply equations are given by
Demand p = D(x) = 30 — 0.005z% and Supply p = S(z) = 5+ 0.005z> where z is the number of items and p
is the price per item in dirhams.

(i) Find the equilibrium point.

(i1) Write the consumer surplus as an integral and compute it at the equilibrium point.



6 Abu-alrub, Abu-khaled, Abu-Muhanna, Badawi

150—0.5p?
_ -Ip
QUESTION 9. (6 Points)The demand function for a certain item is & — 60 and 0 < p < 18. For

what value(s) of p is Revenue decreasing?

QUESTION 10. (12 Points) A company manufactures and sells televisions per month. The monthly cost and price
demand equations are (Cost) C(z) = 180z+20,000 and (Demand: selling price per television) p = 220—0.001z,
0 <z < 100,000

(i) How many televisions should the company manufacture each month to maximize its monthly profit?

(i1)) What is the maximum monthly profit, and what should the company charge for each TELEVISION to realize
the maximum monthly profit?



Final Exam: MTH 102, Spring 2010 7

QUESTION 11. (12 Points) Consider the function f(z) = —* + 12z + 1.

(i) Find the increasing and decreasing intervals, local extrema (local min and local max) , the concave upward and
downward intervals.

(ii) Use your findings in part a to sketch the graph of f(z)

Faculty information

Abu-alrub, Abu-khaled, Abu-Muhanna, Badawi, : Department of Mathematics & Statistics, American University of Sharjah, P.O. Box
26666, Sharjah, United Arab Emirates.
E-mail: mth102@donotsendemail . eu
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