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1. Answer T (true) or F (false) in the boxes provided or leave the box blank. No
explanation is necessary. Every correct answer will receive 1, no penalties for
incorrect answers. [10 marks]

a)

b)

d)

The slope of the tangent line of f (x) at the point (a, f (a)) is given
by f(a+h;— f(a) |

Using the Intermediate VValue Theorem it can be shown that

i 1
limxsin==0.
Xx—0 X

The graph below exhibits three types of discontinuities.

y f

.\ X

dw _dw dx dy

If w=f(x),x= .V=h(z) then — =— — —,
(x),x=9(y),y=h(z) N = dy dz

Suppose that on the open interval I, f is a differentiable function that
has an inverse function f ™ and f'(x)=0. Then f is differentiable

and [ (x| =

% for all x in the domain of .
f'(f7(x))



9)

h)

)
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Given the graph of f below to the left, the graph to the right must be
that of f’.

CUE

X X

The conclusion of the Mean Value Theorem says that the graph of
f has at least one tangent line in (a,b), whose slope is equal to the
average slope on [a,b].

The linear approximation L(x) of a function f (x) near the point
x=a isgivenby L(x)=f'(a)+ f(a)(x—a).

The graphs below are labeled correctly with possible eccentricities for
the given conic sections.

OO«::::::::

e=1 e=0.8 e=0.5 e=0.1

Given h(x) = g(f(x)) and the graphs of f and g below then a good

estimate for h'(3) is —%.
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2. Find the following limits: [11 marks total]

a) lim In(sin 9) [4 marks]
02 C0SH
b) lim 1+3x [4 marks]



2x% —3x
2x-3

1) Find lim F(x).

x—1.57

c) Let F(x)= . [3 marks]

i) FlndXH% F(X).

i) Does lim F(x) exist? Provide a reason.
Xx—1.5
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3. Differentiation questions. [4 marks each]

a) Giveny =tan(cos'(e*)), find 3—3(/ Do not simplify your answer.

5
b) Given y:§+0032x, find % Simplify your answer.
X
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. You may use the right triangle below. If

d , . 1
¢) Show that — (sin"* x) =
) dx( ) e

you do, label it.

d) Suppose f is a differentiable function such that f(g(x))=x, and
f'(x) =1+[f (x)]*. Show that g'(x) =

1+x%°
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N1+ 2xY1+4x81+6x -1 +100x
Y1+ 3xY1+5x YL+ 7x -1 +101x

e) Given y ,find y" at x=0.
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4. Find the point(s) on the graph y = x* where the line through the point (4,0) is
tangent to y. [6 marks]

5. Use linear approximation to estimate J80. [6 marks]
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6. Derive the equation of the set of all points P(x, y) that are equidistant from the
point A(1,0)and the line x =-5. Provide a diagram with your work. Simplify
the equation. [6 marks]
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7. A farmer has 400 feet of fencing with which to build a rectangular pen. He will
use all of an existing straight wall 100 feet long as part of one side of the
perimeter of the pen. What is the maximum area that can be enclosed?

[8 marks]
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8. At noon of a certain day, ship A is 60 miles due north of ship B. If ship A sails
east at 15 miles per hour and B sails north at 12.25 miles per hour, determine
how rapidly the distance between them is changing 4 hours later. [8 marks]
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9. Label the five graphs below with the correct equation from the list below by
placing the letter next to the equation in the square on each graph. [5 marks]

A. r=2cos360 B. r’ =—4sin20 C. r=2sind
D. r=2cosd E. r=4+7cosd@
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10. The parametric curve C is described by x(t) =—e*,y(t)=¢e"", where teR.
[5 marks total]

.. d . . . o
a) Find d—i as a function of t directly from the above equations. Simplify your

answer. [2 marks]

2

b) Find d g as a function of t. Simplify your answer. [2 marks]
X

c) Determine if C is concave up or concave down at t =0. [1 mark]
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11, Let f(x) = 4(’; 2)

following. Show all your work. [15 marks total]
a) The domain of f.[1 mark]

8(3—x)

4—-4x .
> and f"(x) =———=. Determine the
X

. Then f'(x)=

b) The x- and y-coordinates of all intercepts. [2 marks]

c) All asymptotes. [2 marks]
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d) The intervals on which f increases and the intervals on which f decreases.
[2 marks]

e) The x- and y-coordinates of all critical points, each classified as a local
maximum, minimum or neither. [2 marks]

f) The intervals on which f is concave up and the intervals on which f is
concave down. [2 marks]
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g) The x- and y-coordinates of all inflection points. [1 mark]

h) Sketch the graph of f using the information obtained in a) — g) and label all
pertinent points and lines. [3 marks]



