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1. Evaluate the following limits without using L'Hoépital’s rule. Give exact answers (no decimals).
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2z < 2
2. Tor the following piece-wise defined function f(z) = { 0 =2
T > 2

(a) (4 marks) Find lim f(z) if it exists.
w2

-

(b) (2 marks) Find any x-value(s) where f(z) is discontinuous.
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3. (5 marks) Use only the limit definition of the derivative to find f/(z) for f(z) = /5 — 2. No marks will
be given for using the differentiation rules.

ff(x) = —/
L I 5K
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4. Find ¢": (Do not simplify vour answer.)

(a) (4 marks) y = \/{_;2 = . .
edTx 2
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(b) (4 marks) y = (z* + 1)5 arctan (3z) + 72
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Question 4 continued.

COs X

{d) (4 marks) y = (sinz)
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(e) (4 marks) y = {,/ sec(tan’(2z))
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5. (4 marks) Find the equation of the tangent line to the graph of the relation 3¢”Y — 2 = 0 at the point
(3,0).

6. An object suspended from a spring is oscillating so that its displacement from equilibrium as a function
of time t in seconds is given by y(¢) = 0.8 cos(10¢) centimeters.
{Round your answers to 2 decimal places.)

{(a) (2 marks) Find the velocity v(t) of the object, and calculate v(2).

- XW'(’IQ f‘/)
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(b) (2 marks) Find the acceleration a(t) of the object, and calculate a(2).

— #0 e ( 10T)
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7. (5 marks) A revolving light, located 10 km from a straight shoreline, turns at a constant angular speed
of 3 rad/min. How fast is the spot of the light moving along the shore when the beam makes an angle
of ¥ radians with the shoreline?

light
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8. Evaluate the following limits.

(a) (4 marks) lim
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(b) (4 marks) xlwilelJr 2T
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9. (5 marks) Find the absolute maximum and absolute minimum of the function f(2) = (2% — 1)5 on the
interval [-3,0].

CW/}E) ads e

C%'s’_i/) abs »rox

For the function f(z):

(a) (1 mark) Find the x and y intercepts.

©r2)

{b) (2 marks) Find any horizontal and vertical asymptotes.

HA o y= 7
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Question 10 continued.

2 U D
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{¢) (83 marks) Find any local/relative maxes/mins and the intervals of increase and decrease.

Co,i) Aeeel e

{d) (3 marks) Find any points of inflection and the intervals of concavity.
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Question 10 continued.

(e} (2 marks) Sketch the graph of f(2), labelling the important points you have found.
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11. (5 marks) Find the radius and height of the right circular cylinder of maximum volume tl
N & W

12t can be
inscribed in a right circular cone with radius 6 centimeters and height 10 centimeters. (V,

PR AN
cylindey == TT h’)

h=4 cm
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12. Evaluate the following indefinite integrals.

1
(a) (4 marks) f ~-~U~l~-mgﬂl v da

1 i < k '*"’::H—‘:"_._.ﬂz
(b) marks) /\f+(otr(
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. . . . . ) 5 5 dy z . .
13. (4 marks) Find the particular solution of the differential equation (z° .;.4)5.51 = 53 given the condition
© :

e

y(1) = 2. (You may leave your answer in implicit form.)

5;: "‘"‘"? /5@3
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14. (3 marks) Find all the values of n such that y = 2" satisfies the differential equation 2%y — 2z = 4y

for all real values of x.



