Block II Objectives

1. Comprehend and apply common vector and linear algebra concepts to include:

a. vector addition and subtraction

b. scalar multiplication of a vector and matrix

c. the dot or scalar product

d. matrix multiplication

e. inverses

f. elementary row operations.

2. Formulate a model to represent certain situations with a system of linear equations.

3. Solve systems of equations manually using linear algebra techniques and using technology.

4. Interpret the results obtained through the application of vectors and linear algebra to solve a given problem.

Questions
1. A store manager wants to make his product more efficient in the Market.  To do this, he places his less desirable products in sale combinations with his more desirable products.  Comic book anthologies and basketballs do not sell as well as action figures and skateboards.  So, the manager put together holiday bundles of one anthology and one action figure for 100 dollars, one basketball and one action figure for 80 dollars, one basketball and one skateboard for 65 dollars, and one anthology and one skateboard for 85 dollars.  If the manager discounted the skateboards to 45 dollars per unit, what is the per unit cost of the other items?  
2. You have 3 sizes of cups for a fountain machine.  They are small, medium and large.  The maximum room for your cups is 600 in^3 and you can only spend $300 a month.  You also wish to make $400 a month profit.

A) A small cup takes up 5 in^3, cost $1 and sells for $2.

B) A medium cup takes up 10 in^3, costs $2 and sells for $3.

C) A large cup takes up 15 in^3, costs $3 and sells for $4.

A) Define Variables

B) Create a system of Equations

C) Show in Matrix Form

D)  Provide a solution
2. West Point Cadets are in dire need of some instant energy. The types of energy drinks the Academy sells are Monster, Amp, Red Bull, and Arizona. Monster, being the most delicious energy drink made is the most consumed. It is consumed so much that 25 cans per year are drank on average by a West Point Cadet per school year. Amp is consumed on average of 15 a school year, while Red Bull and Arizona get 8 and 2. If there are 4,400 cadets at West Point, how many of the special packets should the Academy buy if they are to get sufficient drinks for the dying cadets?

a.) Package 1 contains 72 Monsters, 48 Amps, and 24 Red Bulls

b.) Package 2 contains 48 Monsters, 12 Arizonas  

c.) Package 3 contains 12 Monsters, 48 Amps

d.) Package 4 contains 12 Red Bulls

(a.) Define the variables

(b.) Set up a system of equations

(c.) Show system in matrix-vector form

(d.) Provide a solution to the system of Equations. (Row Reduce by hand)
3. Consider the system of equations:

1) 5x + 3y + 4z = 4

2) 2x + y + z = 3

3) 2x + 2y + 3z = 2

1) The coefficients of each equation can be made into three vectors.
a. Are vectors 1 and 2 perpendicular?

b. Are vectors 1 and 3 parallel?

c. What is the dot product of vectors 2 and 3?

2) Write a matrix in Ax=b form


a. Define variables

3) Create a matrix from the system of equations (row echelon form)

a. Find the determinant of the matrix (using technology)

b. Find the inverse of the matrix

c. Row Reduce the matrix by hand

d. After Row reducing it, recreate an output of systems of equations. If it is infinite, provide two examples

4. Santa plans to deliver presents to all of the nice children within a certain region on Christmas Eve.  Within this region, there are four towns.  These are the towns of Gulinoton, Staufferville, Dixonville, and Dokkenopolis.  The presents that the kids in each respective town want most this year are Barbie dolls, stuffed Elmos, Lego sets, and matchbox racecars.  Santa can hold 200 barbies, 300 elmos, 500 legos, and 250 racecars per trip.

a) Place the numbers of toys that Santa can take per trip into vector-matrix form.  Explain why it is advantageous to place these numbers into this particular form.

b)  Each town has a certain percentage of their nice children who want barbies, elmos, legos, and racecars.  Gulinoton has 4% of their children wanting barbies, 39% who want elmos, 42% who want legos, and 15% racecars.  Staufferville has 38%, 47%, 13%, and 2% of their children wanting each toy, respectively.  The children of Dixonville have 25% wanting barbies, 25% wanting elmos, 10% wanting legos, and 30% wanting racecars.  Dokkenopolis’ children want 13% barbies, 5% elmos, 27% legos, and 55% racecars.  If Gulinoton has a population of 800, Staufferville has a population of 1000, Dixonville has a population of 200 and Dokkenopolis has a population of 1100, how many of each toy should Santa’s elves make for the region before December 24th?

c) The previous part of the problem had you place data into a matrix for evaluation.  Taking that matrix, explain why you arranged the matrix data in the manner that you did.  In your explanation, address the following questions.

a.   What is the physical meaning behind the matrix’s structure?  (i.e. what do each of the rows/columns mean?) 

b.  What would happen to your answer in part (b) if you switched the rows for columns and vice versa?

5. You are in charge of a food shelter, and you have to stock up for Christmas dinner.  You have been given $1400 to buy canned carrots, canned beans, and canned ravioli.  You, however, only have 458 ft3 for storage available.  Also, you want to buy some presents for the little children, but you need to get $100 some how.  You notice that the canned foods you need to purchase offer rebates.

I. The canned beans cost $1.99 a can, take up 0.75 ft3, and offer a 12 cent rebate per can.

II. The canned carrots cost $1.50 a can, take up 0.50 ft3, and offer a 10 cent rebate per can.

III. The canned ravioli cost $3.65 a can, take up 1.00 ft3, and offer a 32 cent rebate per can.

a)  Define your variables.

b)  Set up a system of equations to represent the problem.

c)  Place the system in matrix-vector form.

d) Using row reducing, provide a solution to the system of equations.

6. There are 3 kinds of candy in John’s Homemade Candy Shop: chocolate bars, mints, and toffee.  There are 3 size containers as well, and each can hold a certain amount of each candy.  The box can hold 5 bars, 0 mints, and 10 toffees.  The gift container can hold 5 bars, 5 mints, and 5 toffees.  The custom gift box holds 5 chocolate bars, 10 mints, and 5 toffees.  A party requests 60 bars, 50 mints, and 80 toffees.  What would the most efficient packaging for these candies be?  Devise a system of equations for this problem.  Solve this using row reduction BY HAND.  Then confirm your answer by solving a matrix equation using matrix inverses.
7. The musical Wicked is coming to Ike Hall for one night!  Due to the extravagant scenery and the cost of production of the show, the tickets are a little expensive.  Orchestra seats cost $100, 1st Balcony seats cost $50, and 2nd Balcony seats cost $25.  Additionally, Backstage passes cost $200.  

A) Find the amount made in ticket and backstage pass sales if:

· The number of Backstage passes sold is 41 more than the number of Orchestra tickets sold minus 2 times the amount of 2nd Balcony tickets sold, minus half the amount of 1st Balcony tickets sold.

· The number of 2nd Balcony tickets sold is 47 less than 2 times the number of backstage passes sold plus half the amount of orchestra tickets sold.

· The number of 1st Balcony tickets sold is 12 less than the number of Orchestra tickets sold minus the number of 2nd Balcony seats and backstage passes combined

· The number of Orchestra tickets sold is 2 less than 3 times the number of 2nd Balcony seats, plus the number of 1st Balcony seats, minus 5 times the number of backstage passes sold.

(hint: use the variables A = # Backstage passes sold, B = # Orchestra Tickets sold, C = # of 1st Balcony tickets sold, D = # of 2nd Balcony tickets sold)

B) Find the cost of a hotdog and a hamburger by Row Reducing with Matrices by hand if:

· Backstage, before the show, 10 hotdogs and 10 hamburgers were ordered for $50

· Backstage, after the show, 15 hotdogs and 5 hamburgers were ordered for $45

9. Solve:

a) Given the following vectors, 
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[image: image3.wmf]= <1,0> ,b <5, -3> , c =<4, -2>, graphically and numerically find:

i. The following vector sums: a + b; a + c
ii. The following vector differences: b – c; c - a
iii. The following scalar products: a.c; b.a
iv. The norms of a, b, and c
v. The unit vector of b
vi. Express c in terms of its magnitude and a unit vector indicating its direction

vii. The angle between vectors a and c
b) Given the following matrices,

A= 2 3   
B= -2 5 0
C= 4 -1 -3

  


1 4             1 -3 6
     2  5 -4

i. Calculate 3A + C

ii. Calculate B + C

iii. Calculate 2C – 2B

iv. Calculate AB

v. Calculate BC

vi. Calculate the inverse of A

10. (no solution can be given) Given the vector A = <-3, 4> and the graph answer the following questions:

A. Correctly identify vector A

B. Sketch 2A

C. Find A*B

D. Find A-C

This problem includes a graph, so you may want to remind yourself about graphical calculations of vectors.

11. Suppose over Christmas break you wish to earn some extra cash by selling Christmas wreaths.  You will pick up different number of wreaths from four different neighborhoods that you also sell the wreaths in.  If you receive 10 wreaths from neighbor hood A, 3 wreaths from neighbor hood B, 4 wreaths from neighbor hood C. and 2 wreaths from neighbor hood D, while selling 2 wreaths in neighbor hood A, 6 wreaths in neighbor hood B, 3 wreaths in neighbor hood C, and  __ wreaths in neighbor hood D.  How many wreaths do you sell at D to sell all the wreaths that you purchased.  Do you have enough information to determine the average number of wreaths you sell?  Also if you purchase the wreaths for $2 each and sell them for $10 each, how much money do you make?

12. 
An elf is well known in the North Pole for his keenly hand-crafted tools. He specifies particularly in making four types of toys: trains, dolls, toy soldiers, and stuffed bears. It’s getting close to Christmas, and Santa decides to call up the elf to get some help putting toys together for the good little boys and girls out there. The elf gets the order from Santa Claus as follows: 24 trains, 16 dolls, 36 toy soldiers, and 32 stuffed bears. The elf puts these toys together in care packages of the following:

“Boys ‘n Girls” Package A: 6 trains, 4 dolls, 2 toy soldiers

“Little guys” Package B: 2 trains, 8 toy soldiers, 4 stuffed bears

“Girls only” Package C: 2 trains, 4dolls, 4 stuffed bears

“Great for twins!” Package D: 2 stuffed bears
What combination of packages will Santa have to order from the elf in order to satisfy his Christmas giving needs?
 

13. Given matrices A, B and C

   {x, 8}

A=        

   {3, 4}

   {4, 8}

A= 

   {3, y}

   {1, 3}

C= 

   {7, 9}

1) Compute the inverse of matrix C by hand.




2) Assume AB=C, show two equations needed to solve for x and y.




3) Find x and y.
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