{C)Dr Oksana Shatalov, Fall 3010 Exam 1

KEY

MATH 141 EXAM 1, VERSION A SPRING 2010

“On my honor, as an Aggie, my signature shows that
I have neither given, nor received, unauthorized aid on this test.”

Printed LAST NAME o FIRST NAME

SIGNATURE: UIN Seat Number

Check to see that you have 5 pages front /back.

This exam consists of 7 multiple choice problems, 7 problems in the work out section and
the TRUE/FALSE part. Clearly indicate your answers to the multiple choice questions
On your exarm. '

You must show all appropriate work to receive full credit.
Be sure to read the instructions to each problem carefully.

Use a pencil and be neat. On the workout problems, if I can’t read your answers, then I
can’t give you credit.

There are 100 points possible. Point values for each problem are as indicated.

You must clear your calculator: MEM (2nd +), Reset (7), cursor right to
ALL, All Memory (1), Reset (2).

SCHOLASTIC DISHONESTY WILL NOT BE TOLERATED.

Good Luck!
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Part I - Multiple choice Please clearly circle your answers. Partial credit will not be
given for these questions.

1. [4pts] In 2005 a company installed a new machine in one of its factories at a cost of
$250, 000. The machine is depreciated linearly over 10 yr with a scrap value of $10, 000.
Find the machine’s book value in 2010.

P

(a) $178,000 0005 f_"{::g § 4 250,000
(b) $154,000 215 [t=10] 15,000
¢ @smon DT
d) $106,000 P °
(e} none of these = L 50, 00040, ?E_Oz‘ ~28 90
) )

vit) = - ¥ 000+ + 350, 000 =V (5)= 24,00 9-57250,900 513,00 O

9. [4pts] An analyst has found that the demand equation for the sale of strawberries each
day in a particular city is 0.22 + p — 4 = 0 and the supply equation is p = 0.07z + 0.76,
where p is the price of the strawberries in dollars per pound and z is the number of
strawberries in thousand of pounds. What is the equilibrium quantity and price?

(a) 12 pounds, $1.60 Lowaand = -0 2 *F

(b) 12,000 pounds, $840.76 {WM?[} p=007A* m?é;j \
. : . . £ oLied g
c @12,000 pounds, $1.60 7 dercechion ;%M_g, { e’g:hj cndator)

{d) 1,600 pounds, $12
(7&19}:512);,@ > J7,009 A 416

(e} none of these

-4 -6 2 1/6 1/3 0
3 [4pts] Let A= {5 3 ~llandB=|-1/14 0 1/7].
-2 4 1 13/21 2/3 3/7
One of the statements below is NOT true. Find it.
() B= A1
(b) A= B!
(c) A(B+ A) = AB + A?
(d) AB=1
e AB # BA
4. [4pts] The matrix below is already in RREF. What would the solution be for this system
of linear equations?
Ty zow Tz k
ALYO O 06 wi = s
0o D3 s ’ 6] nEf g
(a) (z,y,zw) =(6,6,0,0) o= é“f«%“’}r;/ =gt~
(b) (z,y,z w)= (6,6 — 3t,t,0), where ¢ is a real number.
& @ (@, y, 2z} = (6,6.—=3t — 55 ¢ s), where ¢ and s are real numbers
(d) no solution.
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5. [4pts| Matrix F' shows the number of each type of flower that was sold at a flower shop on
three diffevent days (Monday (M), Tuesday (T) and Wednesday (W)). Given that roses
cost $5 each, sunflowers cost $2 each, gardenias cost $3 each. Find matrix P such that
the product of the two matrices shows revenue from flowers that were sold on each day.

M T W

roses 30 20 40
sun flowers 50 25 42
gardenians 44 12 18

F=

(a) P=1[5 2 3] with product FP

-
5] oo C{low2 S x doosy
(b) P = |2| with product FFP ; |
_8_ @ ed E?r\ Q. ¥ LHOWQA"E
5] : : -
©) P= 2| withproduct PP . We meed  Tprice x dag]
3] S e
4 @y P =[5 2 3] with product PF

(e} none of these
3 -2 |4 -5 |k =3
6. [4pts]LetA—{4 6}’ B-—[p Hﬁ], C—[l —56]'
If AB =, find the value of & .

17 K —-3
(a) 7 paB={i2-2¢ 15 i :[g
(b) 11.5 Lic +6f  ~ 2036 -5¢
¢ €5 1-2p =%
ot 6 =] = 'égp:: -1 p - &
{e) none of these #D

k=l2z-2¢ wla— (-§)=]7

7. [iptsi Is the augmented matrix in reduced row echelon form?
1 0 0o}
01 1]6
00 0|0
{(a) No, because the leading ones are not properly arranged.

{(b) No, because the second row creates a contradiction.

C Yes, the matrix is in row-reduced form.

{d) None of these.
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Part II - Work Out Problems You must show all appropriate work for all problems
in this section to receive full credit. If you do the work in your head, you must turn in
your head to get full credit. Include any intermediate steps and programs/functions you
use on your calculator.

, b o—
3 a -1 . _ -6 1 4
8. [10pts| Let A = [6 e 4 ] , B e l:_23 cl} , C= [_2 _7 5}.

Consider the equation AT + 2B = C. Find values of a,b,¢,d and e.
SHOW WORK HERE

N ~h R -
s olaft e[
L M PR N LR
F3t 6 -8 f’:é -2
o+1 e ‘M*’ii -3
-6 4tad Lbd 5
2+2b=- =) ab=-9=b=-9
a+4=1| = a=[-9=-3
..-‘%:d

$12¢=5 =) 2c¢c= 5~/ = C:i;

WRITE ANSWERS HERE

9. [5pts| Ariel has three times as many nickels as quarters and three more dimes than nickels.
I the total face value of these coins is $2.40, how many coins does Ariel have? Set up the
system of equations, but DO NO'T SOLVE. Be sure to clearly define the variables.

N # ol nilkids  n=29
A ¥ o iy d=ntD. _
4 # @{E 2uarrs, 005 n0.1d 0-250:-2.4
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10. Sean is selling fruit for a school fundraiser. Customers can buy small boxes of oranges,
medium boxes of oranges and large boxes of oranges. The prices for small, medium and
large box are $9, $12 and $15 respectively. Sean sold the boxes of oranges for a total
of $105. If Sean sold 9 boxes in total and the number of small boxes was equal to the
number of large boxes plus one, how many of each size boxes did he sell?

(a) [2pts] Define the varjables that are used. in setting up the system of equations.
B ol Smedd boven-
L} £ {5‘%" Efvw%&,gi,% LAAAA %ﬁﬁfﬁéﬁl‘
. g oYy {'ﬁﬁ ¥ i;’,}{f-"iii.f‘v‘“

(b) [3pts] Set up the system of 'éduations that represents this problem.

’){_’(k}t%, = ¢
Tar iy (52105

A=y Ty

(c) [Tpts| Solve for the solution. If the solution is unique list 5. If NO SOLUTION, say
s0. If more than one solution, write it in parametric form, then tell what restrictions
should be placed on the parameter(s); also give one specific solution.

--Jmi,}iﬁ"‘&-g s w‘wi}}"‘f .
v i

N g =y |
L o5 | T o
9 @ i5 8 o | ©
v o -\

e et bR nonnegabifi_
o ] F

! . LME‘&%@%’B
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11. Use this system of equations to answer the next two questions:

T2 = T-3z wALY+52=F
Sr4+3y = 34z 2
hy t3y-z T =
(a} [2pts] What is the coefficients matrix? i
| Lo
£ it S S B

5 3 -1

_/ (b) [3pts] Compute the inverse matrix and express it with exact values (fractions). If
' this is not possible, then explain why.

— i ‘
_ﬁ -2 / 3 4 / 5
Loy kel s
>
-12. [9pts| Daniel manages a heaters store which has a monthly rent $900. Daniel needs to
sell 45 heaters each month to break even and he sells the heaters for $30. Use the given

information to find the linear functions for total cost, revenue, and profit. Show all work,
and record your final answers in the blanks provided.

=900 Rix)zs? = 30 %
e~ ~, . S NN
0(45)=0  C(x)=(xrF= cx¥399
\ - - ~ERD
=50 ?(i}“’:i’i{i}”{fﬁz 500X X
. 45— q45-900= 7
\9(4§):D o 3045 ’
20— C —&0=0

czlo

C (x)=l0xt 900 |
?{k?%} :;7){)}‘( 4 0x -300 Total cost function: C()() :""/O X+4O

? ()() SROK “?C}@ Revenue function: R(X\} ?g‘ﬁ ®
- Profit function: F)CX\ = VDA QO
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13. A study of the environmental impact on black bass in large lakes was conducted. The
number of fish (in thousands) within one-half mile of the source of pollution was estimated

when various amounts of a particular pollutant were introduced into the water. The
following data were collected:

Number of tons of pollutant, (z)} | 20 | 30 | 40 | 50 | 60 | 70
Thousands of fish, (y) 4033130 26320{16

(a) [3pts| Find the least squares regression equation for the data, assuming it is linear.
(Round to four decimal places.)

‘%: —0.d0b 5T U + U, 45

(b) [3pts] Use the result of part (a) to estimate the black bass population if 54 tons of
the pollutant were introduced. {Round to the nearest integer.)

w=54= N =-04 657354 + 98,457 =23, m% £
Answee’ U} thousands of st

o2

i R
™% B, K, ;“} 2y
o AT

{c) [3pts] If the black bass population is estimated at 28,000 fish, how many tons of

pollutants can be assumed to have been put into the lake‘? (Round to two decimal
places.)

Y= 93 = Bg o065 F X+ AEA S
25 -43, 453 242,95
29 -43. 45

X = .
~0, 1,57

& £ ‘%x ™ g it
. R § PO %‘La&fn
Npowere ' 4 4 LAS Ao 9y A

Lo

14. [4pts] Fill in the missing entries by performing the indicated row operations to obtain the

row-reduced matrices. 7
L8| 7] Ro=Ri [1 6]-T) ~4fy [ L 6]-7| M=6R [10}]
| = e af-g — |o1]:

11} 0 o -5

—
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Part III True/False

15. [2pts each] If Ais a 3 x 4 matrix, Bisa 4 x 4 matrix and C' is 4 X 3 matrix.

CLEARLY circle TRUE or FALSE for each statement. If the operation i not possible, .
If the operation is possible, GIVE THE SIZE of the resulting matriz.

TRUE / FALSE It is possible to compute 4(A + CT)._F_\
now Y ! i“" + C{

Y 2% 4 L
CWE FALSE It is possible to compute ABU. ,
o R C -3 gg %%

Tra uxy dxy
RUE/ FALSE It is possible to compute CAB.

AB = 14vd

‘[ 5 1xa4 4 uyh
TRUE It is posmble to compute B(A 20). C
— 2 DNE  hetass %b Be oand o

f_; Al

??f’ 4X? QL T “‘gj s Bowee
TRUE It is p0331b1e to compute A1 4- .
. ) .

Dn & b Canrp KOS s 7 §Oju—0uf-§2___

16. [1pt each] Given five lines: ‘
Li: 20+43y—-5=0 Ly y=2010 Lg: y—3z+30=0

Ly: y=32r+12 Ly: x=2010 =
2_
CLEARLY circle TRUE or FALSE for each statement. L, . Y=~ 3 X - 3
TRUE Ly and Ly are parallel. y
. W; = - _g
TRUE FALSE Ly and Lg are parallel. Ve = Z
2 - =
Z.-
m FALSE L3 and L, are perpendicular. My = O

@ FALSE Ly and Ly are perpendicular. Mg -
TRUE ﬁLSE Ls has negative slope.

TRUE The points (10, 0) and (0, 30) are intercepts of Ls.

TRUE @ L3 has undefined slope.

QRUE) FALSE L4 passes through the point (2010, 2010} and parallel to the y-axis.




