Name: {;01 '.J’{ ‘“5
Instructor:

MATHEMATICS Xa
Final Examunation
January 24, 1996

Please show all your work on this exam paper. You must explain your reasoning fully and clearly in order 1o get
full credit. If you do any work on the back of a page, wnite us a note on the exam cover leming us know.

Work carefully, think clearly. and DO WELL'!

E!ucs"nn PDinE m
] L 10
b 2 | n
3 6
El J:
3 I
TR
1 13
i
g lig |
10 8
1 10
Total 100

. Eartih b ;
L'se vour time wigely! % oyt




1. (10 points) Dhfferenuate the following:

gy fixy=x" + 3" + &

%% 4+ (n3

#

b fix)=S(x? + 3x + ]?l']“:I

1
c) fix)=2n X

|
d) fix}= Mll -I

{ You need not simplify vour answers.)




2.0 1] pornts) Let Hit) be the heaght of water ina reservour at ume t. Below is the graphof H (1) { NOT Hi 3,

H.l

Circle the appropriale answer:

a) At which value of 1 is the height of water mn the reservorr the greatest? DL 234 @ 6 7 89
ECTER A WA

B Al which value of L 1s the height of the water in ihe reservoir $etema? 01234 5@ 7 89
mosk tepidly

The following questions refer to the graph of H(t), the height of the water in the reservor ai lime t and should be
answered considening the tme interval 0 <t<9

¢} Where 15 the graph of H increasing? [;_,; 5_]

d) Where 15 the graph of H concave up? [-‘Pr & ‘ ; !‘/ _irJ

.

e Where 1s the graph of H concave dewn and increasing? l 072 J' [u {;]
| ! | ]

f) Sketch a rough graph of H(t) assuming that at t=] H > 0. { Your graph should be consistent with your answers
1o the previous questions.] Please label the Fcoordinates of the paints of inflection.

H

i

1 2 0% 4 5 & 1 % 9
M

i}"“l’f J,]Fh.". 1 mtf

The following questons refer to H " (1): inf ' .
g1 Where 15 H (1} zero !

f: Zf"-f',lf,

h) Where 1s H "(t) negative?

021, (6]
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i& pumnts) Find the following limits:

.Ilhm j@ -E'x)
Ax —0 Ax

= FiUx)
A .){-} A \’ ;}'") i.-\._
b 1 | ‘_T_F
o the limid 5[0
|
b} lim 1;”[—‘.,_ Ix-6
E —rom ‘kl
f . 3 1
= .I M III.- .{’y-__ :t- - _“.r B @_ \ : ||""".'
. ‘3r'5| Ty 22

—
—
y

Haptal’s rule ‘E‘-.*Ju’,;?)

v 7 .;I;).-‘ ) X0\ b b |
|



4. ( 7 points) a} Give the limit definibon of £'(2),
f(z)= lim F(2+h) - F(2)
h>0 h

b} Use your answer 1o (a} to find § '(2) for f{x)= 5 L s You must show all your algebra clearly and explicidy.
+ 5x

[he quality of the write-up is mportant. After having completed the problem. determine whether or not your
ANSWET 15 Cortect.

- .. - ——_3 . 5(Z+ R By h
[1(2)=lim Zxsixthy ~ 24 6% - i 3(215%)~3 (2 5x45h)

h

~im 6 115X ~G-[5x-15h = -I5

e ——

h2+5x+5h)(z+5x)  (2+9x45h)(Z+5X)
-5 =15

2=
(Zeoxy T 199

Usina Chain e : Fx)=3(2+5x)”
0 F(x)=-3(245KY 2 5 = 15

(2+5xy?
S0 f(2) =15
194

(Md W QNSwex 15 Correct.
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5.(13 poinus) f15 a continuous function of x. Below is a table of values for f ( rounded off) and a graph of
Be sure 1o show all your work i this problem!

A iy

98 17876

9.4 22976

100 23076

[l 23174

02 2372 .
0.3 2.3368 =30

30'1

a) Using the table above, find upper and lower bounds for the instantaneous rate of change of fat x = 0. Your
answers should differ from one another by no more than .005. { Show your work!}

5 lope letreasima, so F/(10) & 2,30%6- 2. 2976
d _
l0.0~1.9

10) X 2.3174-2.30%6
[0 - 10.0

019

Answer: "'\:1%-? <f(10) < ‘

1)

b} Actually. [ is given exphlicitly hy fix) =In¥x"+ | Find the exact value ( not a decimal approximation ) of £ '(10),
Make sure vour answer Lo b} is consistent with your answer to a),

f \ [T
} v\

\ ) = —

4 dr_l._.LT

S i |

) )X - ‘r;_(__-— =

x4l A

/

(=10

¢ Find the equation of the line tangent to Ax}atx = 10.

™

tormula: (Y- 2.3076) 3

e ':'ﬁx'

' [j

—_—

(0]

Slope = - FU“’”: - (10,2.307G) . So use Fom*?

~ ,099)

L

Jlof{'

d | The resolution of the picture given in part (a) is not good enough to determine wherther or not 1 '(0) is defined, [s

it defined ™ If s what is 15 value!

siyy= K [/
t(}(‘] ham %0

The devivative s

(0)= e

—

|
dofited at O.




=x )
: :

[x=+1F
know that these points arc actually points of inflection | what is your critenion? )

tnflection \f;lowfd‘: die wheve {(x)=0

&} We compute | 7(x) = Find the x and v coordinates of all inflecdon points of f  Explain how ¥ou

when —x%¢l =0 => x=1tl

AR ! o Eadp: . " e
4 ) X=1 ! when X= _q"‘f;.’! (X)) >0, Wign x=1.001
<o u-. in ikl ection i‘;{);f_i_. V= InJZ .

mr Foas o]t {
Mg X = Il,-',‘-!':,-ll

(0 <0. Whan X=-999, F(x)>0.

6. { 7 points) Match 1o each equation & possible graph. A and B are positive constants. A >1, B > 1.

ol T Rgaetas V¥
(x+ANx-B) {(x+AKa-B)
._l!,z-.l-,ﬂ.]: fx d]y=A1+B H
el vy =-Blnx l Ny= y=e s V’l
gy =-4¢k | V
(v (i) / (ua) f10) (CAI .
i [ / )I. i I_K
\ \ : |I
futL) : {va) (vriid) fira) )
)l | /
| | | b K /
- = T / " —7 .
i
|




7.( 13 points) fixj = lnx
23

a1 Find the roas of fix,

.| w e I"n’ Iﬂflhll:l Vi |F‘I ll‘l- = lr-T 1 0

h-.

hi Find ALL eritical points of f on the interval [e™', 2'¥ | Give exact values, nor approximations from your
calculator.
Where is the absolute maximurs of the function on the interval [e2!, e!® I

Where is the absolute minimum of the funetion on the interval [¢?7 /"]

Please explain your reasoning clearly and completely
I 4 ' 7 |
y ?:"\I_ B ;_ |' : | WSt v ny L s e =] | . / Iy
| ( \ . % ¥ = } =% 5 sl O Sed = 1L 0 0
L \ X > e v
nY = = ':.' \ =7 X . q
/ f ' 1N
A 14 L i \
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J"':’
cntical points at x = e

\
/2
absolute maximum at X = E

10

&_.1
absolute minimum at x = -
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8. ( & points) Craig deposits 3410 Canadian dollars into an account with an interest rate of 4% per year compounded
annually. On the same day. Rob deposits 400 Canadian dollars into an account with interest rate 4% per year
compounded quarterly. When will Rob and Craig have the same amount of money in their accounts? { Assume they
make no further deposits or withdrawals.) Please show all your work. Please give an exact answer and then give a

decimal approximation.

d Y0 solve

Lol
\n 210 4+ tlnfiaoa\< . Unn \
0 410+ tIn (109)= 10400+ yt o (1.01)
r [ T 1 M 1 g 3 ]
w4 HInlol- In1.04) =7 { = [a4(0- In400 _y;
4y Y ‘” | ¥ "|L1 1S
(
Their balances wall be equal years after the onginal date of deposit.

Decimal approximation: years




Y. 9 points) A umiversity baseball stadium has 4000 seats. all equally priced. At $6.00 per seat, only 2100 seats
are taken. For every $1 drop in price. the university figures that 700 more people will anend the game. By how
much should the price of the tcket be reduced in order to maximize the ticket revenue for the game? Explain
your reasoning clearly and completely. Xz i!l-".’.él U(_'i. on

Revenue - ;'_’f-'-ltJU+ ?GOt){ G=x) = -700%*+ 2100 + 12600
R(x\= -1400x +2100 =0 =7 X=1.5

his 15 & max bl R'(14) >0, R(1.G)<0.
Se {ﬁ',,iUff_ ll'f Ket '['-"Ivf._r ru{ 'H5O

W & points) Solve for x: q
\_.r-,,--'_:;'l Iﬂ'\ ¢ ¢

3/

- )

KA 4TI
it $ / e e g B
X +2¥ = | =X +2¥%-InY=0 =2 ¥ 14+ 4liny
50 X = .EJSE)I X = -ji'.lf—:,

bilnix+5)-In{ 2xsli=3

j:*f.“‘;)-lﬂ['t?'-”) 3 [a(X1S ) -|n[Z2X4]) 3
C = £ =7 & ‘@ =




I1.1 10 points) Due to popular demand, a bicycle path 1s 1o be constructed connecung the mathematics deparmment
w the athletic center. The mathemanes deparoment is located on a straight road. as drawn, The athletic center is in 4
field | muile from the road, The bike path will follow the road for o while and then wall cut off into the field and

make a beeline for the aihleuc center. Constructing the path costs K $/mile along the road and 2K $/mile scross
the field.

a)Express the cost of constructing the path as a function of x, the distance the path follows alongside the road. Your
answer will involve the posiuve constant K. Please specify the domain of the cost function.

(= KX +2K Jx&4x+5

T

'-_1\.
Ao

Answer: Cix} = F\\' t ::.'" A X 2 4'?’ + 5 domain: D = }'::- -2-. M*.

b Suppose that K = 4(X). With the aid of your graphung calculator. approximate the value of x that minimizes the
cosl of construcung the ke path

'il'::' IJI: L [ 4 i | ) (1 i

| Will the value of x that mimimizes the cost depend on K7 Explain why or why nat.

|

£ - 7 & \jt .
LX) = KT"E_;-"?‘L\{{K -f{xx_-{—,) 22X =0 whun

| + .;'::'x(x'ifn“:u-{))'vz_ This does not :."f-(:uf' wn K.




