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1. (16 marks)

Evaluate the following limits. Show your work.
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1.  (continued)
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2. (16 marks)

Find the derivatives of the following functions. Simplify your answers.
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2.  (continued)
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3. (4 marks)
Use only the limit definition of the derivative to find f'(z) if

flz) =3z +2
Important: No marks will be given if you do not use the limit definition of the derivative.
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4. (8 marks)

(a) Find the equation of the line tangent to the curve f(z) =

3 at the point (4, 4)
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5. (8 marks)

d
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6. (6 marks)

A newspaper reporter stands at a point on the ground 2400 m from the site where a rocket
is being launched. - At a certain instant, the rocket begins its ascent, and rises vertically at

a constant speed of 200 m/s. At a time 16 seconds later, how fast is the distance between

the reporter and the rocket increasing? Roc.
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7. (14 marks)
)

. z-
For the function  f(z) = o2 find:

i) the = and y intercepts (if any)

ii)  the horizontal and vertical asymptotes (if any)

(
(
(iii)  the intervals where f(z) is increasing and where f(z) is decreasing
(iv)  the relative maxima and minima (if any)

(

v)  the intervals where f(z) is concave up and where f(z) is concave down

(vi)  the points of inflection (if any)
Use the above information to sketch the graph of the function f (z)
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7.  (continued)
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8. (6 marks)
An electric circuit contains a resistor whose resistance R varies with time ¢ (measured in

: : t :
s) according to the equation R(t) = TEie (in Q). -
If the electric current through the circuit is (%) Pl (in A), at what time ¢ i
e electric nt thro ircuit i = , at w is
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the power P = 4?R in the resistor a maximum?
Hint: simplify the expression for P(t) before attempting to take the derivative.
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9. (8 marks)

Evaluate the following indefinite integrals
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10. (8 marks)

Evaluate the following definite integrals
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11. (6 marks)
A 120-pF capacitor initially has a voltage of 100 V across it. At a certain instant (when

t=0), a current i(t) = 60t (where ¢ is measured in mA and ¢ is measured in s) is sent

through the circuit containing the capacitor. How long does it take for the voltage across

the capacitor to reach 150 V 7
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