All Rate Questions
16. In the first half of a certain trip, a car maintained an average speed of 40m/h; in the second half of the trip, the car maintained an average speed of 60m/h. What is the average speed for the whole trip?

avg speed = 2* product of speeds/ sum of speeds

2*40*60/(40+60) = 4800/100 = 48 ( avg speed = 2ab/a+b)

31. A ship started off at the rate of a. t hours later, in the same direction, another ship started off at the rate of b. In how many hours the second ship will catch up with the first ship?



I think there are actually two assumptions that were probably given in the original question, but are left out here:

1) speed b > speed a  (though, this may simply be implied by the wording, anyway)
2) ship 'a' and ship 'b' start from the exact same point.

If both of these are true, I would solve it like this:

ship 'a' is moving at a speed of a for t hours (covering some distance) before ship 'b' begins moving toward ship 'a' from the same location that ship 'a' started from.
This means that all ship 'b' has to do to catch ship 'a' is make up that distance (essentially, ship 'b' gave ship 'a' a headstart).  To calculate that head start distance, you simply take ship 'a's speed times the hours it traveled at that speed:

head start distance = a * t

Now that we have the distance ship 'b' needs to make up as it chases ship 'a', we just need to calculate the rate at which it will make up this distance. That is, we need to calculate ship 'b's speed RELATIVE TO ship 'a'.  This is simple:

relative speed = b - a

So, the question asks how much time, in hours, it will take ship 'b' to catch up to ship 'a'. This can be calculated using the common formula d = r * t  (distance = rate * time).
Rearrange it to solve for TIME, since that's what the question asks for...

             time = distance / rate

Here, distance = "head start distance" = a * t 
and   rate = "relative speed" = b - a

Plug in, and solve...    time = (a * t) / (b - a)   hours
39. People A and B together can finish 800 products in x hours. If it takes y hours for A alone to finish the 800 products, how many hours will it take for B alone to finish the 800 products?

1/a+1/b = 1/x

1/y+1/b = 1/x

1/b = 1/x - 1/y

1/b = y-x/xy

b = xy/y-x

where b will be the total hours that B takes to complete 800 products.

40. Tickets for a movie include A, with rate of $4.5, and B, with rate of $6. If 60% of the tickets sold are tickets B, what percent of the total revenue on tickets sales are from B?

Let's assume n\the number of B tickets = 60, so the number of A tickets = 40

Total amount = 60*$6+40*$4.5 = $540,

Percent of the total revenue on tickets B sales = 360/540*100% = 66.6%

41. After every 45 minutes trip, a car will take a 15 minutes break. In highway, the car¡¯s rate is 60m/h, and in country road, the rate is 40m/h. In a 4 hours trip, the car can travel how many more miles in highway than in country road?

53. Three machines can finish a certain work in 36 hours at the same rate. If a 4th machine with the same rate is added in, what is the time to finish the work?

3 machines - 36 hrs, so each machine takes 12 hrs. Fourth machine also has this rate. 4 machines can finish the the work in 36*3/4 = 27 hours.

63. With a speed of 20m/h, a truck will passes through a 4024 feet bridge in approximate how many minutes?

Speed = 20m/hr = (20 * 5280)/60 feet/min (1 mile=5280 feet)

=> Speed = 1760 feet/min

Therefore, time taken = 4024/1760 = 2.28 mins = 2.3 mins

73. A people walked from signpost 1 to signpost 2 at the average rate of 0.125km/m. Is the distance between two signposts greater than 0.8km?
1). It cost more than 400 second for the people finish the trip
2). It cost less than 450 second for the people finish the trip.

A is the answer.

From the question stem: 

People walk 0.125km/m or 1km/8 minutes ot 384 seconds for 0.8 km.

1). It cost more than 400 second for the people finish the trip.

Is SUFF to answer the question -  the distance between two signposts is greater than 0.8km.

2). It cost less than 450 second for the people finish the trip. Clearly INSUFF.

it can be exactly 384 seconds or 425 seconds.

97. One tank has a capacity of 64800 gallon, one gallon water weights 8.3 kg. A pile can fill the tank with a constant speed in12 hours, what is the weight of the water filled into the tank per min?

747 is the answer.

64800/12 = 5400 gal/hour. 5400/60 = 90gal/minute. 90*8.3 kg = 747.

121. Mary goes from a to b and then from b to c. Speed for a to b is 40 feet/min and speed for b to c is 60feet /min. She took 3 more hrs to go from a to b and the distance between a and b was 90 miles more. What was the time taken for b to c?

1. she took less than 45 mins 

2. she took more than 42 mins.

Answer E

i guess the question is:

A - B : Speed : 40ft/min  

Time : 3hrs more than the time taken to travel distance BC  

Distance : 90miles more than BC 

B - C : Speed = 60ft/min

144. A car has a 15 gallon-tank. With one gallon gasoline, the car can travel 30 miles when driving in the city, 20miles in the countryside. What expression is the fraction of the full fuel tank of a car uses when driving 60 miles in city and 30 miles in the country?

7/30 it is.

Average mpg=total miles/gallons used = (60/30+30/20)15 = (7/2)/15 = 7/30

