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[15] 1. Short Answer Quest ions. Each question is worth 3 points. Put your final answer 
in the box provided, but NO CREDIT will be given for the answer without the correct 
accompanying work. 

(a) Let J(x) = x3 - 4x + 1 and let g(O) = 6 and let g'(O) = 6. Use the quotient rule to fiud 

(t)' (0). 

~ \0)::, ~ 
\} { x ) =- Sx .. - 4 

- 5 -6 
6·6 

(b) Evaluate the following limit, be sure to justify your answer. 

. yl6x2 - X + 1 
hm ----

x-+oo 5x - 1 

4 ,....... 

- s-

4--'!; 
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(c) For what value of c is the following function continuous? 

,\)eul,: 

{ 
x2 -5x,x:s;O 

f(x) = ln(x - c) ,x > 0. 

0= ~\IV' 4-. \>,; - C,) 
k->c)-1 

c) 

e., - -(.. 

~ \-c) 
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( d) Suppose that / + 9 is d ifferentiable at 0, and g is not differentiable at 0. ls it true that 
f is differentiable at O? Justify your answer for credit. 

~><.<0 

~ "').o 

i \x) = -1 \x:) 

( ~ -+ ~)(x ) ==-0 

(c) Suppose f is continuous and increasing on [D, I). Is it true that there exists O < c < l 
such that f(c) = 1<0>;1<1>7 Justify your answer for credit. 

0) LM.~~ cl""-. 

~ \ c)) <:: ~\O) ~t\~) 

=0 i'i ~ l\/1 ~ ~ c)<:c.,<1 
~ ~ ~\c)~ ~\Ot~\\) 
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(10] 2. Definition of the Derivative. 

(a) (3] Carefully state the defirution of the derivative of a function f(x) at a point x = a. 

P'(C\..) ::c t.:,"""' t(.rc) - ~\~) 
\ ~-)o... >,;-cz 

~((a.) = t;_VV\ ~c,_ci.~ t) -& ,~> 
t,...~ 0 

(b) (7) Using left and right handed limits, show that the function f(x) = l3x - 91 is no~ 
differntiable at x = 3. 

R;_VV\ \~>< ·-~\ - lo( ~ ~Vv\ ?~-~ -0~~ x..;_,VV\ ~~) = 3 
>. ->) t ><. - ~ )..-::,~ f .\ ~ l.r -, )t y;, -\t' 

I sx -~\ - \O~ ~~ ~""'-~~""_! -o 't tt""'-;(_~-)) =- _ S 
),, -) .).,.-p5- ~ A--))- x. ) 

=) \t..e._ ~~ e.;_~ \s.>< - j \ - \ Ol ~ '~ ~ 
_\--:,) >-. - ~ 

~ ~\)()=\sx -3\ 0 ~ ~~~ «J.. ><=) 
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[10] 3. When OM sells light aircraft on the open market, they find that when the price is 
$4000 per glider they sell 6 gliders per month. For every $100 in price, the number of gliders 
they sell decreases by 1. The companies production costs are $4300 dollars per aircraft, bu~ 
OM receives a subsidy from the Province of B.C. for $7000 month. 

(a) [2] Find the linear demand equation. Use p for the unit price and q for the monthly 
demand. 

\=Cl?-\'Zr 
{ p 

'\ ~ - '10d f -t \_,~ 

6 = - -1.. 4000 -c v-
100 

==> &= 6+ 4:0oo = 46 
~00 

~ \ :, - -\.;O ~ --t 4- b 

'lCOt\::: - \? -t 4600 
=') ~ - - {c)c) \ -t l;. 600 

(b) [l] Find the monthly cost function C(q) as a function of q. 

(c) [l ] Find the monthly revenue function R(q) as a function of q. 

\<._ \\ )~ f ''v = \- l\_00 q_ ;- ~ 600 }ey 
:::. - 'l 00 ~ 1. -t ~ 6 00 'y 

{fk 
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( d) [3] Find the break-even points. Give both price p and quantity q at each of these points. 
(You will need the £act that 172 = 289.) 

1~-~ ~: C\'\)=~\cy) 

- 1-oc>O-\- ~ 3,00\ ::: - {ao, 2 
-t- £+6CJO V 

~ 00 ct._,_ - soO !y - 1-ooO -= 0 

~ "L - >cy - "f c> = 0 i ~ 
'\~ti" 5 :± vi t1.. go =- 3 -:t vz..~3 ~ = s ± ~1-

z.. 2 

(e) [2] Find the derivative of the profit function P'(q). This is often called the Marginal 
Profit. 

\>( \) ;_ i ~Ci,) - C (,);:::;. - A_()c) ~c. ~ ft6 00 \, - 4 3.0d ~-+ ':\000 
= - {O() <\ 1- -t s 00 \ -t 'fOO 0 

~
1('\)= .-z.009x -t 3,00 

(f) [1) Find the quantity q for which the Marginal Profit is O. 

C> = -2.,00 ~, '} ()0 

2. oo\ = so o 

0 -= :Soo ;:::;. }. 
'{ z._ O O 2.--
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[15) 4. Let f(x) =~and c be the x-coordinate of the intersection of the tangent lines going 
through P = (a,f(a)) and Q = (b, f(b)) as shown in the diagram. 
y 

ac 

(a) [5) What is the equation of the tangent line toy = f(x) at the point Q'! ,{ 

( ('{ \)() = {',t-)\)(- &) ·T i,.er) {:(x)= -;2. 

=) e. & \ )( ) = - ~L ( ~ - & ) -t t 
(b) [5) When a = 3 and b = 5, calculate c. 

( 1 ) l ~ \\ ) ~ - ~ .,_ \ ~ -3) 1- ; 

\2.) z Q \l() == - ~l. \~ - ; ) ~ ~ 

- { \ .. 2... - " ~ -
3 .> 

{ 
- - )( + 

2.5 

(c) (5] Show that for any choice of a and b, c is always given by the formula c = ;~t (c is 
the harmonic mean of a and b). 

,{ ) ,{ ~ ,( (. { - ;_z.(><-q_ + -~ - - &"-\X: - &) ~ tr 
- v2 \><- -Q) + o..07.. - - o_}- \><-Zr) -'r'c}_ tr 
- t}·x +&2

a... ~,. = -cf X -t'c:: t,- ~ <2- G-

A(~?. -&7.. )·= L.ah-\ct.-- Zr) 
2..c,Yr ( ~ - t,..) z..& c,._ - t,_) 

;,.;-- - ( ) 
- Q, - Z..,"2- - a..-+R..Y) \Cl...-~ 


