MAT 105 — Regular Test #1
Sample #6

RT #1 typically includes problems like the following along with standard DRT and
mixture problems (which are not sampled here — see The Fundamentals). There may be
other problems which are not exemplified here, so be sure you study all the ideas covered
in your section of the course. The ANSWERS are found at the end of this document.

See other Samples for more practice.

1. A total of 517 votes were cast in a recent election on a certain bonding issue. The ratio of yes to no votes was
5:6. How many votes were against the bonding issue?

2. The average price for a barrel of oil today is $58.65 which is 4.5% less than yesterday’s average price. Set up
the equation needed to determine yesterday’s average price.

3. A certain insulating material dampens sound at the rate of 4 decibels per meter. How many centimeters of this
material would dampen a sound by N decibels?

4. Dark chocolate and white chocolate are melted together to form a light brown chocolate that is 70% white
chocolate. (i) How much dark chocolate is needed to make 800 grams of the light brown chocolate? (ii) If 60 grams of
white chocolate is added to 150 grams of the light brown chocolate, what is the percent of white chocolate in the new
mixture?

5. Use absolute value to express the following statement (if possible): “g is less than 7 units from 9.”

6. A billboard company rents billboard space for $120 per month for up through 6 months, then it reduces the cost
to $100 per month for each month after the 6. Write an algebraic expression that tells you how much you will owe the
company for renting a billboard.

7. Find an equation that relates A and B that fits the given data:
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8. Duncan buys used Monaps for $3.50 each. He cleans them up and resells them for $6.75. The paint and
cleaning fluid he uses costs on average 79 cents per Monap. His workshop cost $400 to set up. How many Monaps must
he sell to make a 12% (of costs) profit?

9. (No decimals in answers.) 5/4 inches on a map represents 300 actual yards. (i) Express the ratio of map inches
to actual yards in a simplified fraction; (ii) How wide on the map is an expressway that is 80 feet wide?; (iii) What is the
actual length of a train yard that is 25/6 inches long on the map?

10. Phil used to be able to run a 6.3 minute mile. But this year his best time was 6.8 minutes. What is the percent
change?

BRIEF ANSWERS (Detailed answers begin on the next page):
1. 282 no votes
2.'Y is the average price in dollars of a barrel of oil yesterday; Y (0.955) =58.65 3. 25N cm

4. (i) 240 grams; (ii) ~78.57% 5. |g-9/<7
i <
6. M is the number of months you rent the billboard,; 120M, If_M <6
720 +100(M —6), if M > 6
2
7. B= (%) 8. M is the number of Monaps sold; 6.75M —(400+0.79M)=0.12(400+0.79m)
9. (i) =MD iy 19 inch: (iii) 1000 yards 10. ~7.9%

240 actual yards
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1. This is a part-part-whole situation: where V means votes. Thus, o17 )/ 6N

11V 1 1y

=282 no

votes.

2. A percentage price reduction is a Constant Rate of Decrease: R(1—r)= N where the rate is applied to the
oRiginal price. So, letY be the average price in dollars of a barrel of oil yesterday; Y (1 —0.045) =58.65.

. 4 db 1 meters - . .
3. Given: or . We want to say something intelligent about N decibels, so we want to convert
1 meters 4 db

N df 1 meter 100 cm
1 4d5 1 meter

4. (i) If it is 70% white chocolate, then it is 30% dark chocolate. So 30% of the 800 grams is dark chocolate:
0.30(800 g) = 240grams. (ii) The 150 grams of light brown chocolate contains 0.70(150 g) =105 grams of white

chocolate. If we add 60 g of white chocolate to that, we get 165 g of white chocolate in a mixture containing a total of

that knowledge into length: =25N cm.

165
150 g + 60 g =210 grams. So the percentage of white chocolate in this new mixture is 5 ’d ~78.57%.

10 ¢

5. The distance between two numbers A and B is defined to be |A— B|. Here we’re told the distance between g
and 9 is less than 7 units. Thus, |g - 9| <7.

6. Let M be the number of months you rent the billboard. If M <, you pay $120M. If M > 6, then you pay
($120)(6) =$720 for the first 6 months, and then for the remaining M — 6 months you pay $100 per month.

120M, ifM <6
"|720+100(M —6), if M >6/|

AT A-7 A B
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2 6 13 | 4=22 3

3 9 16 9=3?

4 12 19 |16=47
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price

8. Reviewing the basic concepts here: Profit = Revenue — Cost. Revenue = [ "
uni

)(# unlts) Cost = Fixed Cost

cost

+ Variable Cost; Variable Cost = (
unit

](# unlts) In this case let M be the number of Monaps made (and sold).

$6.75 $0.79
R= [1%/}('\/' URits ) = $6.75M ; FC = $400; VC = [1uﬂ’i/j(M URits ) =$0.79M . So

P=R-C=6.75M — (400 +0.79M). We want P to be 12% of C, i.e., P =0.12C .
Thus, 6.75M — (400 +0.79M ) = 0.12(400 + 0.79M).

il M inch
9. (i) The original ratio is 4 \hich simplifies to M
300 Ayd 40 A yds
1 - -
(i) 80 >\ f{ yd 1 M inch =1 inches on the map. (iii) 2 M inch = 25 Minch 240 ,'Ayd =1000 actual yards.
1 34 240 A yd 9 6 6 1 MHmch
. N-R . . -
10. The percent change formula is where N is the New value and R is the oRiginal value. So, here we
have 6.8-6.3

—~7.9%
3



