MA1032
Midterm Exam

Fall 2006 : .
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Non-calculator section: You may not use your calculator on this section. You must
nough work to justify all answers. Once you have handed in this section you may not have it
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1. Consider the following graph.
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(a) Is y a function of z7 Explain. [§] ©
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(b) Is z a function of y? Explain. [4]6
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9. Find the average rate of change of f(z) = 322+ 1 between £ = 1 and = = 2.

Lap=3 k=4

p >
_HU:;;Z +1 =15

M~ = ""“;' "(' 4.: ?

2 -

40

{4l




3. There is a linear relationship between the number of cigarettes a person smokes and the probability
of contracting lung cancer. The probability of a male of average health who smokes 10 cigarettes per
day of getting lung cancer in the next 10 years is 0.02. The probability if he smokes 20 cigarettes
per day is 0.04.

(a) Find a formula for P(z), the probability that a male who smokes z cigarettes per day will
contract lung cancer.
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(b) Evaluate P(0). What does this mean in practical terms? ]G

F(o): 0.02-0=0
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(c) Interpret the slope of the function P in practical terms. Be specific and include units. €] b

’ f i J“'{ o ‘f far . & ")A 5 ha] - ’) D‘/O“J C\(!}"'; ('\+ﬂ '/ N :
-l e ‘;i,‘ﬂ ;/': e Dy oA &AL : 7 | g .0 UZ [ (77 Ci4 G 6,%,,4(:
! | .2 - \.} = )
S A L bom i b Con FE L P
: . ) N “4-i© rye bagn o oL R T <. ovi G, &0
T Mmoot S 'b[’ul‘t ThoE 5910 ./Q.-'):‘\,AL;"'-—;? Wil mrtase p C.E0 2
i ~ N

1{ n WG e ¢ DLQS o qclch ‘meo Lo 3 arte tte ‘



4. (a) Draw the graph of the following piecewise function. [#] ¢

f(@) = 2+1 ifr<-1
) —2z+43 if —1<z<1
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(b) Evaluate f(=2), f(—1).
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5. Suppose f is a function of = with a formula:
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(a) What is the domain of this function?
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6. Solve the following equation.
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7. Suppose A is a function of t with a formula:
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Find a formula for the inverse function, g~ (4).
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8. Solve the following for z. Give exact answers.
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9. Match each graph to a function.

#() = 8(0.92)°

g(z) = 2(1.2)°

h(:l:) — 260.8:::

j(z) = 8(0.80)
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10. Write an expression for the balance, but do not evaluate.

(a) $300 deposited at 4% annual interest compounded annually for 5 years
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(b) $400 deposited at 5% annual interest compounded monthly for 3 years
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(c) $500 deposited at 3% annual interest compounded continuously for 4 years
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1. The formula D = 5604k gives the amount of drug, D, in milligrams, that remains in a patient’s

bloodstream h hours after the drug is injected.

(a) How many milligrams of the drug are injected?
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(b) How long will it take for the amount of drug remaining in the bloodstream to reach 2 milligrams?

Give your answer to four decimal places.
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2. (a) Convert @ = 30(1.12)! to the form Q = aet. Give any decimals to four places.
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Q= 2086, 6]

(b) Assuming t is in years, use the above formulas to state the annual percent growth rate and the
continuous percent growth rate.

Annual rate: _ |3 70 {3]

o,
Continuous rate: 1.23 %




cliff 500 feet above the water at an inclination of 45° to the horizontal,

4. A projectile is fired from a
feet per second. In physics, it is established that the height h of the

% with a muzzle velocity of 400
projectile above the water is given by
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where z is the horizontal distance of the projectile from the base of the cliff.
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(a) Find the maximum height of the projectile.
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(b) How far from the base of the cliff will the projectile strike the water?
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4. Three students used 9-volt batteries to charge small capacitors. Then each recorded the voltage of
the capacitor over the next 30 seconds. Each student found a model to fit the recorded data. The
model the first student gave was V(t) =8.73(1 - 0.118)%, with V measured in volts and ¢ in seconds.

(a) Interpret in practical terms the numbers 8.73

and —.118 in this equation. (6]
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(b) The second student gave the model for her transistor as V(t) = 8.91e~124. Which of the two
transistors was losing voltages faster? Explain how you know. (6]
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(c) The third student had some difficulty making measurements and recorded only two observations.
At 10 seconds the voltage was 2.88 volts, and it had dropped to 0.31 volts at 30 seconds. Find
an exponential model for this data.
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