{10] 1
Compute the following limits:

n} {2 marks) 1“,% ;“:e"b“*ém

=1
b) (3 marks) hm 2:;::;{ oy

Compute the derivatives of the following functions.

) (2 marks) Find f'(z) where f(z) = (2% + T2){(e” + o o 227 - 1),
DO NOT SIMPLIFY YOUR ANSWER.

d) (3 marks) Find 2'(1) where fi(a) = ’Lf( ) -, f’(]) = 2, 0'(1) = 3 and f(1) = )
g(1) = 1. EXPRESS YOUR ANSWER A‘w AN INTEGER,

1 " g . . .
(71 2. Let fa) be a function defined for all & near some nunber o

3 1 . dedy (9 .y s N { . . . .
{(a) {2 marks) Carefully state the definition of Fla}, the derivative of S} at the poins
oo, Lot T T

T

)
(Y {5 marks} Suppose fla) = T:_I Show that f'(a) = Z(:mﬂw’ tsing the definition of

the derivative, NO eredil, will he given for any other method,

[8] 3. A spaceship travels along a path given by the graph y = a?sin(x) in the plane.
a) (2 marks) What is the i coordinate of the ship when @ = #7

b) (6 marks) At the point in part (a), a picce breaks off of the ship and travels along the
tangent line to the ship’s path at this point. What is the v coordinate of {his picce
when its z coordinate is 2 = 277

N



|6] 4. ABC luc. has recently introduced the ABC smartphone. They anticipate that if they
sell the smartphone at the price of $300 per unit, they will sell 5000 units per week. For
each $10 increase in the price, they anticipate selling 200 fewer units per week, The fixed

hl

costs of producing the smartphone ave $100000 per week, and each ‘smartphone costs ABC
$50 to make.

a) (2 marks) Let p be price and g be weekly demand for the smartphone, IMind the linear
demand function plg).

b} (1 marks) Find the weekly cost function C(g).

¢) {2 marks) The weekly profit function P{g) is given by Plg) = m;j%q? + 500q - 100004,
Find the marginal weekly profit function M P{¢) {The Marginal Profit function is just
the derivative of the profit function: MP{g) = P'(¢)).

d) Suppose that the price is ewrently $200 per unit. If the price s increased by a small
amount, :
i) {1 marks) Will the quantity demanded increase or decrease? {explain)

i) (2 marks) Will the weekly profit increase or decrease? (explain)

[8] 5. Consider the function

jmz2 +1 fx<cld
flz) =<2 frz=1

bt +ex x> 1.

{s) (2 marks) Compute the left and right hand limits of f{x} as 2 - 1.

L) o4 . \ x
{b) (2 marks) What equations mmnst a,b and ¢ satisfy so that J is continuous at @ = 17
. o . . 3 o gl oo -

{c) {4 marks) What equations must a, b and ¢ satisly for [ to be diffcrentiable at o = 17

Determine the values of a, b, ¢ for which [ will be differentiable at © = 1.



19] 6. For each question below, either explain why the statement is true or show the statement
is false by providing o counter example if appropriate. No credit will be piven for answers
without justification.
3075
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. .
(2) The cquation ~-- = () has a solution.

{b) The following function is continuous at z = 3

|
. T | I
Hey=< o—1 ifa 3,

5, =3,

{c) 1f f(z) + glx) is differenidable at & = 1, then both f{x) and g{z) must also be differ-
entiable at o =



