Algebra Practice Exam 2.1
1. A pizza shop owner is monitoring the amount of cheese he uses each week. The polynomials below model the pounds of cheese ordered in the past, where p represents pounds.
Mozzarella: 3p3 ( 6p2 + 14p + 125
Cheddar: 12.5p2 + 18p + 75
Write a polynomial that models the total number of pounds of cheese that were ordered.
2. A city wants to compare the number of people who own their own home and who rent their home. The polynomials below show expressions for each. In each polynomial, 
p = 0 corresponds to the first year.
Own: 4p2 + 360p + 22,178
Rent: 6p2 + 125p + 5286
Write a polynomial for how many more own their home than rent their home.
3. The wallpaper border that runs all the way around a room is 5f 2 + 19f + 11 long. Three sides of the room have the following lengths of border: 6f, 5f ( 7, 2f 2 + 2. What is the length of the fourth side of the room?
4.
Each side of an equilateral triangle has length w + 2.  Each side of a square has length 3w – 4.  Write an expression for the sum of the perimeter of the equilateral triangle and the perimeter of the square.
5.
The volume of a rectangular prism is given by the expression x3 + 2x2 – 4x + 6.  The volume of a smaller rectangular prism is given by the expression 4x3 – 5x2 + 6x – 12.  How much greater is the volume of the larger prism?
6.
Suppose the cost in dollars of producing x model kits is given by the polynomial 500,000 + 2x and the revenue generated from sales is given by the polynomial      30x – 0.00005x2.  Find a polynomial expression for the profit from making and selling x model kits, and evaluate the expression for x = 300,000.
7.
Libby is putting a mat of width m and a frame of width f around an 8-inch by 10-inch picture.  Write an expression for the perimeter of the frame.
8.
The Johnson’s want to cover their backyard with new grass. Their backyard is rectangular, with a length of 3x + 2 feet and a width of 2x – 1 feet. However, in their backyard they have a square swimming pool with dimensions of x – 2 feet.  Write, in simplified form, an expression for the area of the part of the yard that they want to cover with new grass.

9.
Robert invested $1800 in a bank account. The account has an annual compound interest rate of 4.5%. How much money will be in the account after 12 years if it is compounded quarterly?


            10.
A population of 12,000 fish has a growth rate of 14% each year. (a) Write an exponential function for the situation.  (b) To the nearest year, how many years will it take for the population to reach 20,000?


11.
A scientist notes that the number of bacteria in a colony is 500. The scientist knows that the number of bacteria decreases by 20% each hour. If this rate of decay continues, to the nearest hour, how much time will it take for the number of bacteria to reach one fifth of the original amount?



12.
You are trying to dunk a basketball.  You need to jump 3 feet in the air to dunk the ball.  The height that your feet are above the ground is given by the function h = -16t2 + 12t.  (a) What is the maximum height your feet will be above the ground?  (b) Will you be able to dunk the basketball?


Simplify. Write in standard form.
	13. –3x(4x2 – 6x + 12)
	14. –7y2(–4y3 + 6y)
	15. 9a(–3a2 + a – 5)

	16. p(p + 4) – 2p(p – 8)
	17. t(t + 4) + t(4t2 – 2)
	18. 6c(2c2 – 4) – c(8c)

	19. –5m(2m3 – 7m2 + m)
	 20. 2q(q + 1) – q(q – 1)
	21. –n2(–6n2 + 2n)


22. The radius of a cylindrical popcorn tin is (2x – 3) in. The height of the tin is four times the radius. What is the surface area of the cylinder? Write your answer in simplified form.
Simplify each product.
	23. (x + 3)(x2 – 2x + 4)
	24. (k2 – 5k + 2)(k – 5)

	25. (3a2 + a + 4)(2a – 6)
	26. (2x2 + 2x – 6)(3x – 4)


27.
A square brown tarp has a square green patch green in the corner. The side length of the tarp is (2x + 8) and the side length of the patch is x. What is the area of the brown part of the tarp?
28.
A square red placemat has a gold square in the center. The side length of the gold square is (x – 4) inches and the width of the red region is 5 inches. What is the area of the red part of the placemat?
Mental Math Simplify each product.
	29. 482
	30. 312
	31. 292


Simplify each product.
	32. (s + 7t2)2
	33. (p5 – 8q3)2


Factor each expression.
	34. m2 + 4m + 4
	35. q2 + 6q + 9
	36. p2 – 24p + 144

	37. 36x2 + 60x + 25
	38. 64x2 + 48x + 9
	39. 49n2 + 14n + 1

	40. 16s2 – 72s + 81
	
	


Solutions
1. 3p3 + 6.5p2 + 32p + 200
2. -2p2 + 235p + 16,892
3. 3f2 + 8f + 16
4. 15w – 10
5. -3x3 + 7x2 – 10x + 18
6. (a) Profit = -0.00005x2 + 28x – 500,000;
(b) 3,400,000
7. 8f + 8m + 36
8. 5x2 + 5x – 6 
9. $3079.51
10. (a)
y = 12000(1.14)x
(b)
About 4 years
11. About 7 hours
12. (a)
2.25ft
   (b)
You will not be able to dunk because your maximum height is lower than needed to dunk the ball.
13. -12x3 + 18x2 - 36x
14. 28y5 – 42y3
15. -27a3 + 9a2 – 45a
16. -p2 + 20p
17. -4t3 + t2 + 6t
18. 12c3 – 8c2 – 24c
19. -10m4 + 35m3 – 5m2
20. -q2 + 3q
21. 6n4 – 2m3
22. 2∏(20x2 – 60x + 45)
OR
40∏x2 – 120∏x + 90∏
23. 23.
x3 + x2 – 2x + 12

24. 24.
k3 – 10k2 + 27k – 10 

25. 6a3 – 16a2 + 2a – 24 
26. 6x3 – 2x2 – 26x + 24 
27. 3x2 + 32x + 64
28. -x2 + 8x + 9
29. (50 – 2)2 = 2500 – 200 + 4

         = 2304

30. (30 + 1)2 = 900 + 60 + 1

         = 961

31. 31. (30 – 1)2 = 900 – 60 + 1


         = 841

32. s2 + 14st2 + 49t4
33. p10 – 16p5q3 + 64q6
34. (m + 2)2
35. (q + 3)2
36. (p – 12)2
37. (6x + 5)2
38. (8x + 3)2 

39. (7n + 1)2
40. (4s – 9)2
