Economics 3510
Macroeconomic Theory and Policy

Problem Set #1

1. (Percentage Change)  In this exercise we review the calculation of percentage change.

The percentage change in a variable Q that changes in value from Q​​0 to Q1 may be calculated by using the equation
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Use the equation to calculate the percentage changes in the following examples:

a. Q0 = 100; Q1 = 120

b. Q0 = 20;   Q1 = 85

c. Q0 = 50;   Q1 = 40

2. (Graphs, Slopes, and Simultaneous Equations)  In this exercise we review how to plot pairs of points on a graph, calculate slopes and intercepts of lines, and solve two linear equations simultaneously.  

a. Consider the equation: 
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.  List the values of Y according to the equation for each of the stated values of X.

	X
	Y

	0
	Y = (1/2)(0) + 3 = 3

	1
	

	2
	

	3
	


b. Plot these four pairs of points on a coordinate axis (Y – vertical axis; X – horizontal axis) and connect them. 

c.  Recall that the slope of a curve indicates the amount by which the variable measured on the vertical axis increases when the variable measured on the horizontal axis increases by one unit.  The slope may be measured by “rise over run” or (Y/(X, that is, the change in Y divided by the change in X.  What is the numerical value of the slope of this curve?   

d. The Y intercept of a curve is equal to the value of the variable measured on the vertical axis when the curve intersects that axis.  Alternately, it is the value of Y when X = 0.  What is the numerical value of the Y intercept of this curve? 

e. Now consider the equation: 
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.  List the values of Y according to the equation for each of the stated values of X.    

	X
	Y

	0
	Y = (-2)(0) + 8 = 8

	1
	

	2
	

	3
	


f. Plot the preceding four pairs of points on the graph you sketched for part b.

g. Calculate the slope and Y-intercept of the equation in part e.

h. Determine algebraically the values of X and Y that satisfy both equations simultaneously.  Check your answer by identifying visually where the two curves intersect.  

3. (Exponents)  In this exercise we review the use of positive and negative exponents.
a. When n is a whole number that is greater than or equal to 1, the expression yn is equal to the product of n y’s multiplied by each other.  Thus y1 = y, and y3 = y (  y (  y.  By convention, y0 = 1.  Calculate each of the following:

23 = _________

32 = _________

51 = _________

b. The expression y-n is equal to 1/yn.  Therefore, y-2 = 1/y2 and y-3 = 1/y3.  Calculate each of the following

2-3   = _________

3-1   = _________

10-3 = _________

c. Finally, recall that the expression yn ( yp = yn+p, that is, we add exponents when we multiply.  Thus, 22 ( 23 = 25.  This can easily by confirmed by noting that 22 ( 23 = 4 ( 8 = 32 = 25.  Compute each of the following using the multiplication rule for exponents and confirm your answers by calculating the product directly:

52 ( 53      = _________

63 ( 6-1     = _________

41/2 ( 41/2 =_________
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