PRACTICE EXAM

INS Math, Fall 2002
NOTE: On multiple choice questions, you can select more than one answer.

1. Einstein's equation showing the equivalence of mass and energy is E=mc2 for a body at rest. Here, E=energy, m=mass, and c=speed of light in a vacuum. Using this equation, determine the units for energy, E, in terms of the SI base units.

2.  What is the quadratic formula and how is it useful?

3. Consider the function y=2x4. How would you graph this function so that it looked linear?

a. Use semilog paper.

b. Use full log paper.

c. Graph y versus x2
d. Graph y versus x4.

e. Graph y versus log(x).

f. It is nonlinear and thus cannot be made to look linear.

4.  Consider the data and trendline shown in the graph below. The data is being modeled as a:

a. Linear function

b. Power function

c. Exponential function
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d. Cannot be determined from the information given

5. A material has a half-life of 10 years. Determine the decay factor for this material and write an equation describing its decay as a function of time in years. Explain any variables and constants in your equation.

6. Solve for t:

(a) 5t+1=7t

(c) log (1/t) + log(2t -3)= 0

7. Solve the following system of equations. Explain what the solution represents.





5x - 2y = 4





10x - 5y = 5

8. Simplify the following equations and express your answer with positive exponents.

(a)
x5y-3z2

(b) 
(a2b-1)5c2

yz-1x7


  a-4bc12
9. How can you tell from the graph of an equation whether the equation represents a function?

10. Show how you can bound 
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 using two integers.

11. Compute
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 by hand using the technique we learned in class and lab. Show at least 3 iterations. You can use your calculator to compute the estimates (guesses).

12. Suppose your calculator had a log base 2 function, but no other log or ln functions. Would you be able to calculate ln(30)? If so, how?

13. What is decibel difference between a 100hp motor and a 50hp motor?

14. One solution has a pH of 5 and second has a pH of 8. Are the solutions acidic or basic? What is ratio of hydrogen ions in the first solution compared to that in the second solution?

15. Determine the equation of the function shown below.
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16. Sketch a graph of the function, y = -0.5x2 + x - 1.5. Compute and show on your graph the zeroes (if any), the y-intercept, and the vertex of the function.

17. You are considering investing a lump sum of money in one of two banks. The first offers an interest rate of 5.5% compounded annually. The second offers a rate of 5% compounded continuously. Which is a better deal?

18. Consider the polynomial f(x) = (x + 1)6. Express the polynomial in the form f(x) = a6x6+ a5x5 + a4x4 + a3x3 + a2x2 + a1x + a0. Find f(0), f(-1), and f(9).

19. Rewrite the following using base e:
 y = (5/16)(90.017)x
20. Determine the number of significant figures in each expression below.

(a) 0.0004
(b) 42.05
(c) 300

(d) 3.7x10-3
(e) 19.00

(f) 2.345/0.543

(g) 2.36 + 4x10-4
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