1. a) Use intervals to describe the domain of the function f(z) = M
(2 points)

V25 — 22
b) Use intervals to describe the domain of the function g(x) = ﬁ

(2 points)
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2. Consider the function f(x) = ¢ —2z* — 8z + 9, if —d<z<l,
~Tzd+ 222 +3x+1, ifz>1.

a) Find lim Sz )s lim f(v) lim f(x) and Ili_.lﬁf(;r). (2 points)
b) Detcrmme if hm f( ) and lnn f( ) exist. (1 pomt) -
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3. Evaluate the following limits :
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4. Consider the function f(z) = ¢ -2, ife=1, T sy i = [&‘3 73
{—w+3, if:c}l. [,\N\///m}*/

a) Is f(x) discontinuous at & = 17 Why or why not ? Justify your answer. (1 point) et b —L
b) Is f(x) continuous at x = 2?7 Why or why not ? Justify your answer. (1 point)
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5. Find the average rate of change of the function f(x fromz = -2tox =4.

(2 points)
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6. 200-mg of a sample of a certain radioactive element is placed into a nuclear reactor. After 30
minutes, the sample has decayed to 140-mg. The equation N(t) = N,e~ gives the quantity of
the sample at time t (in minutes). A is the disintegration constant.

a) Given the informations above, give a numerical value of what the disintegration constant A

must be in this case. (1 point)
b) Determine the half-life of that radioactive element. (1 point) __ /l
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7. a) Use the first Principles Definition of the derivative to find the derivative of f(x) =
4x* — 3z — 5. Show all your work and simplify your answer. Only a solution using the
definition of the derivative will be accepted. (2 points)

b) Use your answer in 7a to find the equation of the tangent line of f (1:) when z = 1.

(1 point).
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8. Find the derivatives of the following functions. You do not need to simplify your answers.
For this question you do not need to use the definition of the derivative. You are expected

to use the derivative rules.

(2 points) b) f(z) = (52* + 2z — 4)7 (3" + 627 + 4:c)6 (2 points)
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RIS V5a® + 3z
¢) f(z) = In(42® + 62 +8) (1 point)  d) f(z) = 52¢*=52+3 (1 point)

&) Endif (o) if J(z) = 3 LBz 14, (2 points) =
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