MATH 101 Midterm ch5-7, 1Dec2006: p.3/4
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“I can do everything through Him who gives me strength.”
-- Philippians 4:13

· Please show all your work!  No partial credit will be given for incorrect answers with no work shown.  Please draw a box around your final answer.

· Calculators are permitted, but no notes, text, laptops, or PDAs.  Cell phones should be muted and left in your pocket or bag.  No electronic dictionaries.

Word Problems

(1) Write an expression for the general term tn of each sequence given below.

(a) -15, -8, -1, 6, 13, …
[2]

tn = -15 + 7(n-1) = -22 + 7n



(b) 4/3, 2, 3, 9/2, 27/4, …
[2]

tn = (4/3)(3/2)n-1 = (8/9)(3/2)n




(c) 2, ½, 2/9, 1/8, 2/25, 1/18, …
[2]

tn = 2n-2




(2) Consider the series 
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(a) What is the first term of the series?
[1]

-3

(b) What is the last term of the series? 
[2]

60



(c) What is the sum of the series? 
[3]

627


(3) Now consider the series 
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(a) What is the first term of the series?
[1]

50


(b) What is the last term of the series? 
[2]

50*1.05-15 =~ 24.05



(c) What is the sum of the series? 
[4]

~568.98





(4) Factor the following expression (give exact answers):  x2 – 6x – 3
[5]

(x – (3 + 2sqrt(3)) * (x – (3 – 2sqrt(3))








(5) A rocket ship is moving away from a space station but is firing its thrusters steadily.  After t seconds, its distance from the space station in metres is given by


–2t2 + 8t + 300

(a) When will the rocket reach the space station (zero distance)?
[3]

After ~14.41 seconds





(b) What is the maximum distance the rocket reaches from the space station?
[4]

308 metres





(6) Find the equation of the parabola with axis of symmetry x = -2 that runs through the origin and the point (1, -5).
[4]

y = -(x + 2)2 + 4







(7) b varies directly with (a – 3), and c varies inversely with b.  When a is 1, c is 3.  What is the value of c when a is -1?
[3]

c = -6/(a-3), so when a=-1, c=3/2






(8) Say that a certain bowl of cafeteria soup contains 820 bacteria.  If the bacteria multiply at a continuous growth rate of 16% per minute, how long before the bowl of soup contains 6,000,000 bacteria?
[4]

~55.6 min






(9) What interest rate (p.a.) is needed in order for a deposit of $3500 to earn $500 interest in 3 years, assuming interest is compounded monthly?
[3]

~4.46%






(10) Solve for x (exact answer): 43-x = 62x
[4]

3log(4) / (2log(6) + log(4))

Find the centre and radius of the circle x2 – 6x + y2 + 10y = –16.
[4]

Centre (3, -5), radius 3sqrt(2)






(11) At the beginning of each month, you set aside a bit of your paycheck to save for a $30,000 downpayment on a house in 8 years.  Assuming interest at 6% p.a. compounded monthly, how much should you save up each month?
[6]

~243.03$














(12) To buy your house, you obtain a $200,000 mortgage.  The loan has 20-year amortization, i.e., you would pay it off in 20 years if you made only the regular payments.  The interest rate is 5% p.a., compounded monthly.  Equal monthly payments are made at the beginning of each month.  How much is each monthly payment?
[6]

~1,314.43$
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