January 29, 2016 Math 2L03 Dr. Prayat Poudel

Test 1 50 Minutes

Full Name Student I.D.

Soluhon

THIS EXAMINATION PAPER INCLUDES 7 PAGES AND 4 QUESTIONS. YOU ARE RE-
SPONSIBLE FOR ENSURING THAT YOUR COPY OF THE PAPER IS COMPLETE. BRING
ANY DISCREPANCY TO THE ATTENTION OF YOUR INVIGILATOR.

INSTRUCTIONS: No aids except the standard Casio fx991 calculator are permitted.

Problem | Points | Score
1 40
2 30
3 15
4 15
Total: 100
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Math 2L03 - Test 1

1. (40 points) The stated goal is to forecast annual sales for all new stores, based on store size.
To examine the relationship between the store size in square feet and its annual sales, a sample
of 5 stores was selected. Table below summarizes the results for these 5 stores.

Square Feet (in Thousands) | Annual Sale (in Million Dollars)
x Y
1 2
3 3
5 4
6 7
8

(a) (10 points) Compute the sum-of-square errors (SSE) for the linear model y = z + 1.
A 2 A \2

X 3 g - x+ ) %g;&gai 3w9 Regz&um lB"H )
12 2

1
3 3 A
5 4 6 -3 A
6 1 7 0 o
3 8 9 -

6SE =0+1+4+0+1
oG
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Math 2L03 - Test 1

(b) (20 points) Use the information to find the linear regression model for annual sales (in mil-
lions of dollars) as a function of square feet( in thousands), and also the coefficient of correlation r.

(Round coefficient to 2 decimal places)
(YOU WILL NEED TO SHOW YOUR WORK TO RECEIVE FULL CREDIT)
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o3 yq 4)
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Math 2L03 - Test 1

(c) (5 points) According to the model, how much square feet (in thousands) would the com-
pany need in order for its net annaul income to be $10 million.

ﬂ = ONX«P oG‘

0-6l _ x 3 x<10.3 sqfee% lin thousands )
- 9]

(d) (5 points) What does the value of r suggest about the relationship of annual sales to the
store size?

r >0 , means Pos')nve sloPe ond Y2095
s close o 1, the ponnk le nearlj alonﬁ o s{m\gh{ Ime
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Math 2L03 - Test 1

2. (30 points) Use Gauss-Jordan (row) reduction to solve the given system of equations.

THy+z=2
z y, z 1
2 4+2 2

3x+y+22=3
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o1 0J = y=2

00 | - z =~
_ i‘
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Math 2L03 - Test 1

3. (15 points) A manufacturer produces a battery-powered calculator and a solar model. The
battery-powered model requires 10 min of electronic assembly and the solar model 15 min.
There are 450 min of assembly time available per day. Both models require 8 min for packaging,
and 280 min of packaging time are available per day. If the manufacturer wants to use all the

available time, how many of each unit should be produced per day?

b = # of ba\’rerj Poweted
¢ = ¥ ej’ solar model

1

0b +15s = 450

Bb + 85 =380 = bvs =35 = b=35-¢
10(35-8) +15s = 450

2 350-10s +1bs =450

38 =100 =25=20

b=35-30 =15

January 29, 2016 Page 6 of 7



Math 2L03 - Test 1

4. (15 points) Given a system of 2 linear equations in 2 unknowns, describe all possible types of

solutions to the system of equations. Give an example for each case.

Urigue Solution

The two hnear ec‘uah'ons

X fersect o a emaie pomt .
Ex 4= X -3 m= 1

| 3.-;(45 m=-1

Infimtely many solutions
npitey o

Two near ?ciuo}\‘ons
rcPween} the eare hne

Redundant sgdern

S: 'X+4
33: Zx 412

No eoluhion /
\nconeistent 5 3e*em /

Two hnes are Poto\\e\ |came eloPe)

but d{fferen} ﬂ""‘“mfk‘
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