1. Jane is playing with blocks.  She arranges stacks of blocks so that each successive level of blocks has 1 fewer block than the level below it and the top level of blocks has 1 block.  Such a stack with 4 levels is shown below.  Jane wants to make such a stack with 15 levels.  How many blocks would she use to build this stack 
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A. 53

B. 98

C. 152

D. 120

E. 186

Answer:  1+2+3+4+5+6+7+8+9+10+11+12+13+14+15 = 120

2. To keep up with rising expenses, a motel manager needs to raise the $98.00 room rate by 5%.  What will be the new rate?

F. $102.90

G. $102.80

H. $108.70

I. $102.70

J. $118.10

Answer:  $102.90  

                98.00 * .05 =  98.00 + 4.90 = 102.90

3.  The total cost of renting a car is $48.00 for each day the car is rented plus 38 1/2¢ for each mile the car is driven.  What is the total cost of renting the car for 5 days and driving 400 miles?

A. 208.75

B. 318.89

C. 498.75

D. 394.00

E. 2,294.50

Answer:  5(48) + 400 (38.5) =  240 + 154.00 = 394.00

4. It costs a dollars for an adult ticket to a reggae concert and s dollars for a student ticket.  The difference between the cost of  24 adult tickets and 36 student tickets is $72.  Which of the following equation represents this relationship between a and s?

A. 326as = 72

B. |24a - 36s| = 72

C. |24a + 36s| = 72

D. |36a + 24s| = 72

E. 24a/36s = 72

Answer:  |24a - 36s| = 72

5.  The following equation of an ellipse 

25 x2 + 4 y2 - 100 x + 32 y + 64 = 0 

is written in canonical form as: 

a. (x-2)2/4 + (y+4)2/25 = 1    

b. (x+2)2/4 + (y+4)2/25 = 1

c. (x-2)2/4 + (y-4)2/25 = 1        

d. (x-4)2/25 + (y-2)2/4 = 1

e. (x-4)2/25 + (y+2)2/4 = 1        
	    The right answer is : a 


Here is one way of doing this problem: 

Let us complete squares as follows:

25 x2 + 4 y2 - 100 x + 32 y + 64 = 0

25 x2 - 100 x + 4 y2 + 32 y + 64 = 0

25(x2 - 4 x) + 4 ( y2 + 8 y) + 64=0

25(x2 - 4 x + 4 - 4) + 4 ( y2 + 8 y +16 -16) + 64=0

25(x2 - 4 x + 4) - 25*4 + 4 ( y2 + 8 y +16) -4*16 + 64=0

25(x-2)2 - 100 + 4(y+4)2 - 64 + 64 =0 

25(x-2)2 + 4(y+4)2 - 100 = 0

25(x-2)2 + 4(y+4)2 = 100

Dividing the two sides by 100 , we get 

(x-2)2/4 + (y+4)2/25 = 1

Hence the answer is:

(x-2)2/4 + (y+4)2/25 = 1 . 

6. As a class experiment, a cart was rolled at a constant rate along a straight line.  Tom recorded in the cart's distance (x), in feet, from a reference point at the start of the experiment and for each of 5 times (t), in seconds.

	t
	0
	1
	2
	3
	4
	5

	x
	20
	28
	36
	44
	52
	60


Which of the following equations represents this data?

A. x =  t + 20

B. x =  8t + 5

C. x = 8t + 20

D. x = 20t + 8

E. x = 28t

Answer:  C : 8t + 20

7. To increase the mean of 8 numbers by 4, by how much would the sum of the 8 numbers have to increase.

F. 4

G. 8

H. 12

I. 16

J. 32

Answer:  J :      x/8 = 4  =>  x = 4(8) = 32

8.  If A/60 + B/210 = 14A + 4B/X

A. 18

B. 170

C. 350

D. 2585

E.   840

Answer:  For A:  A/60 = 14A/X
For B:  B/210 = 4B/X

                            Ax =  840A
                        Bx=(4B)210

                            X = 840


Bx=840B







X=840

9. For i² = -l, (8 + i)²

F.  30

G. 34

H. 63 + 16i

I. 63 + 8i

J. 32 + 8i

Answer:  (8 + i) (8 + i)

                64 + 8i + 8 i + i²

                64 + 16i + (-l)

                 63 + 16i

10. In pentagon ABCDE, shown below, <A measure 45°.  What is the total measure of the other 4 interior angels?
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E. 160

F. 400

G. 620

H. 495

I. 525

Answer:  (3*180) -45 = 495

              540 - 45 = Total measure = 495

11. In the right triangle below, the measure of <C is 90°.  AB = 10 units, and CB = 4 units.  What is tan B?
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F. 6/4

G. SQRT(84) / 4  

H.  SQRT(84) / 10

J. 6/10

K. 4/10

Tan B = Sin B / Cos B = (X/10)/(4/10) = X/4

10² = 4² + X²

X^2 = 10² – 4² = 100 -16 = 84  => X = SQRT(84)

So Tan B = SQRT(84) / 4

Need to place a square root symbol for the answer to G. & H.  Answer should be for G:  SQRT(84) / 4

H:  SQRT(84) / 10

Answer is:  G

Derived answer:  a² + 4² = 10²

                            a² = 100 - 16

                            a² = 84

                            a = SQRT(84) 

12. The perimeter of a parallelogram is 36 inches, and 1 side measures 6 inches.  What are the lengths, in inches, of the other 3 sides?

A. 6, 6, 18

B. 6, 9, 9

C. 6, 12, 12

D. 6, 15, 15

E. Cannot be determined from the given information.

Answer is C.

2x + 2y = 36

2(6) + 2y = 36

   
2y=36 – 12 = 24

             y =12 

6, 12, 12 

13.  At the soccer game, the ratio of boys to girls is 7:5.  If there are a total of 108 boys and girls present, how many more boys than girls are there?

F.    2 

G.   5

H.   7

J.   12

K.  18

Answer:  

First, sum the numbers in the ratio 7 + 5 = 12.  This means that in one set of boys and girls there are 12 people.  Since there are 108 people altogether, there are (108/12) 9 sets of boys and 9 sets of girls.  There are 7 boys per set; 7 times 9 = 63 boys.  There are 5 girls per set:  5 times 9 = 45 girls.  63 – 45 = 18 more boys than girls.  The answer is K.

14.  What is the average (arithmetic mean) length, in inches of the four snakes listed in the table below?

Lengths of Snakes

Snake     yards      feet         inches

1.              2           2              2

2.              3           0              9

3.              4           1             11

4.              1           2               7

A.       110

B.      112.25

C.      167

D.      348

E.       449

Answer:

Convert everything to inches, add the various lengths, and divide by 4 (since there are 4 snakes)  Remember that there 36 inches in a yard, and 12 inches in a foot.  Snake 1:  72 + 24 + 2 = 98.  Snake 2:  108 +   0 +  9 = 117.  Snake 3:  144 + 12 + 11 = 167.  Snake 4:  36 + 24 + 7 = 67.  The sum of all the lengths is 449 inches; 449 ÷ 4 = 112.25 inches.  The answer is B.

15.  An assembly line produces 240 widgets every day.  If production is cut by 3/8, how many widgets are produced daily?

F.        330

G.      230

H.      150

I.        120

J.        100

Answers:  

If production is cut by 3/8, the assembly line is operating at 5/8 capacity.  Figure out the capacity of 1/8 (240/8 = 30) and multiply that by 5.  5 X 30 = 150.  The answer is 150.

16.  A = -5; B =  - 3; C = -2.  Solve for |A| - |B| + |-C| = A + B = C.

A.       12

B.      8

C.      6

D.      4

E.       0

Answer:

The vertical parallel lines mean “the absolute value of” and represent the magnitude of a number.  The absolute value of -5 is 5.  The absolute value of -3 is 3.  The absolute value of 2 is 2.  You want to find the absolute values first, then work with the + and – symbols.  Do not simply look at - |-3| and say that because a negative times a negative is positive, it equals - 3.  Since |-3| is +3, you must multiply it by a negative, resulting in -3.  For the first three terms you have 5 – 3 – 2.  The second three terms have no absolute value signs and follow the standard positive/negative rules.  These become - 5 – 3 - 2. Combine all terms to get 4.  The answer is D.

17.  Five friends are standing in a straight line waiting to buy movie tickets.  Which of the following represents both the correct statement and answer for the number of ways they may arrange themselves?

A.   = 25

B.    = 3125

C.      5! = 15

D.      5! = 120

E.       5

Answer:

The number of ways to arrange people or times in a straight line is a factorial problem.  It is represented by the number of times followed by an exclamation point.  “5!” is read as “five factorial”” To solve a factorial problem, start with the number and multiply by descending integers down to 1.  5 x 4 x 3 x 2 x 1 = 120.  Note that in answer choice C, the numbers were added instead of multiplied:  5 + 4 + 3 + 2 + 1 = 15.  The answer is D.
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