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Question 4 the day: April 29, 2002
Train A traveling at 60 km/hr leaves Mumbai for Delhi at 6 P.M. Train B traveling at 90 km/hr also leaves Mumbai for Delhi at 9 P.M. Train C leaves Delhi for Mumbai at 9 P.M. If all three trains meet at the same time between Mumbai and Delhi, what is the speed of Train C if the distance between Delhi and Mumbai is 1260 kms? 

	(1)
	60 km/hr
	 
	(2)
	90 km/hr
	 
	(3)
	120 km/hr
	 
	(4)
	135 km/hr


Correct Answer - (3)



Solution:

All three trains meet at the same time between Delhi and Mumbai. Which means Train A and Train B are at the same point at that time. This will happen when Train B is overtaking Train A. 

Train A starts 3 hours before Train B. Therefore, by the time Train B leaves Mumbai, Train A has covered 3 * 60 = 180 kms. 

The relative speed between Train A and Train B = 90 - 60 = 30 kmph. Therefore, Train B will overtake Train A in [image: image1.png]180



= 6 hours from the time Train B leaves Mumbai. That is at 3 A.M, Train B will overtake Train A. The point between Mumbai and Delhi at which Train B overtakes Train A will be 6*90=540 kms from Mumbai. 

Train C will also be at that point at 3 A.M while Train B is overtaking Train A. And Train C would have travelled 1260-540 = 720 kms in these 6 hours. Therefore, the speed of Train C = [image: image2.png]


= 120 km/hr.

As far as Speed, Time and Distance chapter is concerned, you need to know exactly three basic concepts. 

Concept 1:

Distance = Speed * Time

Just ensure that the units that you use are all in sync with each other. That is if you are measuring speed in km/hr, then make sure that the distance is calculated in km and time in hours. Else convert the units appropriately. 

Concept 2:

	Average Speed = 
	Total Distance Traveled

	
	Total Time Taken


Concept 3:

Relative Speed of two objects moving at speeds S1 and S2 in the same direction = | S1 - S2 | Relative Speed of two objects moving at speeds S1 and S2 in opposite directions = S1 + S2

Question 

Two trains, 200 and 160 meters long take a minute to cross each other while traveling in the same direction and take only 10 seconds when they cross in opposite directions. What are the speeds at which the trains are traveling? 

	(1)
	21 m/s; 15 m/s
	 
	(2)
	30 m/s; 24 m/s
	 
	(3)
	18 m/s; 27 m/s
	 
	(4)
	15 m/s; 24 m/s


Correct Answer - (1)

Solution

The distance covered by the two trains when they cross each other completely = sum of the length of both the trains.

Distance covered = 200 + 160 = 360 meters.

Let Train 1 be traveling at S1 m/sec and Train 2 be traveling at S2 m/sec.

When the trains are traveling in the same direction, their relative speeds = | S1 - S2 | m/sec.
When the trains are traveling in opposite directions, their relative speeds = S1 + S2 m/sec.

The relative speeds of the train when they are traveling in the same direction = [image: image3.png]Distance traveled
Time taken



= [image: image4.png]360
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= 6 m/sec = S1 - S2 –- (1)

The relative speed when the trains are traveling at opposite directions = [image: image5.png]Distance traveled
Time taken



= [image: image6.png]380
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= 36 m/sec = S1 + S2. –- (2)

Solving eqn (1) and eqn (2) we get S1 = 21 m/sec and S2 = 15 m/sec. 

Question 

An express train traveling at 72 km/hr speed crosses a goods train traveling at 45 km/hr speed in the opposite direction in half a minute. Alternatively, if the express train were to overtake the goods train, how long will it take to accomplish the task. Assume that the trains continue to travel at the same respective speeds as mentioned in case 1. 

	(1)
	Cannot be determined
	 
	(2)
	30 seconds
	 
	(3)
	150 seconds
	 
	(4)
	130 seconds


Correct Answer - (4)

Solution

When two train cross each other in the opposite direction or when a train overtakes another train, the distance covered by the express train is equal to the sum of the lengths of both the trains. 

Case 1. When the trains travel in opposite direction

Distance traveled = sum of lengths of the two trains = Relative speeds of the trains * time taken.

In this case relative speeds = 72 + 45 = 117 km/hr (Relative speed when two objects travel in opposite direction = sum of the individual speeds).

Time taken = half a minute = 30 seconds. 

As the speed is in km/hr and time is in seconds, let us convert the speed also into m/sec to ensure congruency in the units.

117 km/hr = [image: image7.png]


= [image: image8.png]


m/sec.
Therefore, distance covered = sum of the lengths of the two trains = [image: image9.png]


= 975 metres. 
Case 2. When the trains are traveling in the same direction - that is when the express train is overtaking the goods train

Distance traveled = sum of the lengths of the two trains = Relative speed * Time taken

Relative speed = (72 - 45) = 27 km/hr (When two objects travel in the same direction - their relative speeds is equal to the difference between their individual speeds)

As the lengths of the two trains will remain the same irrespective of their direction of travel, the distance traveled will be the same in both the cases = 975 m.

Converting 27 km/hr into m/sec, we get [image: image10.png]


= [image: image11.png]


m/sec.

975 m = [image: image12.png]


* time taken (in seconds)

time taken = [image: image13.png]


= 130 seconds.

P.s if you know the conversion from km/hr to m/sec (which 1 km/hr = 5/18 m/sec), you can actually solve this problem in about 25 to 30 seconds. 

The question for the day is from the topic - boats and streams. Problems in boats and streams use to important concepts.

The medium in which the boat moves, water in a stream, also moves in a particular direction. Therefore, the effective speed of the boat for an observer standing on the banks of the river will depend on the direction in which the boat moves. If the boat moves along the stream in the direction of flow of water, then the boat is said to be traveling downstream. The effective speed of the boat as observed by a stationary observer standing on the banks will be the sum of the speed of the boat in still water and the speed of the stream.

On the contrary, if the boat moves in the direction opposite to the direction of the stream, then the effective speed of the boat as observed by a stationary observer standing on the banks of the river will be the speed of the boat in still water minus the speed of the stream. In this case, the boat is said to travel upstream.

Question 

A boat travels from point A to point B upstream and returns from point B to point A downstream. If the round trip takes the boat 5 hours and the distance between point A and point B is 120 kms and the speed of the stream is 10 km/hr, how long did the upstream journey take? 

	(1)
	2 hours 40 minutes
	 
	(2)
	2 hours 24 minutes
	 
	(3)
	3 hours
	 
	(4)
	2 hours


Correct Answer - (3)

Solution

The total distance covered by the boat during the round trip = 120 * 2 = 240 kms. The boat took 5 hours to undertake the round trip. Therefore, the average speed of travel = [image: image14.png]


= 48 km/hr.

Let U be the speed of the boat upstream. Let B be the speed of the boat in still water and D be the speed of the boat downstream.

Upstream speed of boat = Still water speed - speed of stream
[image: image15.png]


= B - 10.

Downstream speed of boat = Still water speed + speed of stream
[image: image16.png]


= B + 10.

As the distance between A and B is the same as the distance between B and A, the average speed of travel for the round trip is given by [image: image17.png]


= 48 km/hr (two different speeds equal distances in each of the speeds, then the average speed is given by the formula given above)

[image: image18.png]


= 48.

Solving for B, we get B2 - 48B - 100 = 0
==> B2 - 50B + 2B - 100 = 0
=> B = 50 or B = -2. As speed cannot be negative, we get the speed of the boat in still water = 50 km/hr.

Therefore, the upstream speed = 50 - 10 = 40 km/hr.
Time taken to travel upstream = [image: image19.png]


= 3 hours. 

Question 4 the day: June 24, 2002
The question for the day is from the topic - Speed, Time and Distance.

A train travels at an average speed of 90 km/hr without any stoppages. However, its average speed decrease to 60km/hr on account of stoppages. On an average, how many minutes per hour does the train stop? 

	(1)
	12 minutes
	 
	(2)
	18 minutes
	 
	(3)
	24 minutes
	 
	(4)
	20 minutes


Correct Answer - (4)



Solution:

If it travelled at 90 km / hr, it would have crossed 90 kms in an hour. However, it covered only 60 kms due to stoppages.

The distance it covered decreased by 1/3 or it covered only 2/3rd of the distance that it can cover for which the traveling time would have been 2/3rd of an hour. The remaining 1/3rd of an hour was spent in stoppages. Therefore, the train stops on an average for 20 minutes every hour.

Question 4 the day: June 25, 2002
The question for the day is from the topic - Speed, Time and Distance.

There are certain standard formula and rules that exist in the chapter speed, time and distance. It is important that you understand how these rules work (the logic behind the rules) and preferably memorize them. This way it will take very little time during CAT when you actually solve these types of questions. 

Two trains A and B start simultaneously from stations X and Y towards each other respectively. After meeting at a point between X and Y, train A reaches station Y in 9 hours and train B reaches station X in 4 hours from the time they have met each other. If the speed of train A is 36 km/hr, what is the speed of train B? 

	(1)
	24 km/hr
	 
	(2)
	54 km/hr
	 
	(3)
	81 km/hr
	 
	(4)
	16 km/hr


Correct Answer - (2)



Solution:

The ratio of the speed of the two trains A and B is given by 

[image: image20.png]


, where b is the time taken by train B to reach its destination after meeting train A and a is the time taken by train A to reach its destination after meeting train B.

In this case, [image: image21.png]



=> Speed of train B = [image: image22.png]


* Speed of train A = [image: image23.png]


* 36 = 54 km/hr
An interesting exercise that you can try is to find out how this formula was derived. You can check out for the derivation tomorrow on our site to verify if your approach was right.

Question 4 the day: July 5, 2002
A man goes from city A to city B situated 60 kms apart by a boat. His onward journey was with the stream while the return journey was an upstream journey. It took him four and half hours to complete the round trip. If the speed of the stream is 10 km/hr, how long did it take him to complete the onward journey? 

	(1)
	3 hours
	 
	(2)
	3.5 hours
	 
	(3)
	2.25 hours
	 
	(4)
	1.5 hours


Correct Answer - (4)



Solution:

The average speed for the round trip = [image: image24.png]


km/hr
Let the speed during the onward journey be ‘D’ km/hr. Let the speed of the boat in still water be ‘B’ km/hr.

Therefore, D = B + S => D = B + 10 (As the speed of the stream is 10 km/hr).

Let the speed during the return journey be ‘U’ km/hr. 
Therefore, U = B - S = B - 10

As the distance between A and B is the same as the distance between B and A, the average speed is given by the formula = [image: image25.png]
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=> [image: image27.png]


=> 3B2 - 300 = 80B.
=> 3B2 - 80B - 300 = 0 => 3B2 - 90B + 10B - 300 = 0
=> 3B(B - 30)+10(B - 30) = 0
=> (B-30)(3B+10) = 0
=> B = 30 or B = -10/3

As speed is a positive quantity, B = 30.

Therefore, D = 30 + 10 = 40 km/hr and U = 30 - 10 = 20 km/hr.

His onward journey was done at a speed of 40 km/hr. The distance covered was 60 kms.

Therefore, the time taken for the onward journey = [image: image28.png]


= 1.5 hours 

Question 4 the day: September 05, 2002
The question for the day is from the topic of Speed, Time and Distance.

A ship develops a leak 12 km from the shore. Despite the leak, the ship is able to move towards the shore at a speed of 8 km/hr. However, the ship can stay afloat only for 20 minutes. If a rescue vessel were to leave from the shore towards the ship, and it takes 4 minutes to evacuate the crew and passengers of the ship, what should be the minimum speed of the rescue vessel in order to be able to successfully rescue the people aboard the ship? 

	(1)
	53 km/hr
	
	(2)
	37 km/hr
	
	(3)
	28 km/hr
	
	(4)
	44 km/hr


Correct Answer - (2)


Solution:

The distance between the rescue vessel and the ship, which is 12 km has to be covered in 16 minutes. (The ship can stay afloat only 20 minutes and it takes 4 minutes to evacuate the people aboard the ship). Therefore, the two vessels should move towards each other at a speed of [image: image29.png]


km/hr = [image: image30.png]360
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= 45 km/hr. 

The ship is moving at a speed of 8 km/hr. Therefore, the rescue vessel should move at a speed of 45 - 8 = 37 km/hr. 

Question 4 the day: September 05, 2002
The question for the day is from the topic of Speed, Time and Distance.

A ship develops a leak 12 km from the shore. Despite the leak, the ship is able to move towards the shore at a speed of 8 km/hr. However, the ship can stay afloat only for 20 minutes. If a rescue vessel were to leave from the shore towards the ship, and it takes 4 minutes to evacuate the crew and passengers of the ship, what should be the minimum speed of the rescue vessel in order to be able to successfully rescue the people aboard the ship? 

	(1)
	53 km/hr
	
	(2)
	37 km/hr
	
	(3)
	28 km/hr
	
	(4)
	44 km/hr


Correct Answer - (2)


Solution:

The distance between the rescue vessel and the ship, which is 12 km has to be covered in 16 minutes. (The ship can stay afloat only 20 minutes and it takes 4 minutes to evacuate the people aboard the ship). Therefore, the two vessels should move towards each other at a speed of [image: image31.png]


km/hr = [image: image32.png]360
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= 45 km/hr. 

The ship is moving at a speed of 8 km/hr. Therefore, the rescue vessel should move at a speed of 45 - 8 = 37 km/hr. 

Question 4 the day: September 09, 2002
The question for the day is from the topic of Speed, Time and Distance.

A man driving his bike at 24 kmph reaches his office 5 minutes late. Had he driven 25% faster on an average he would have reached 4 minutes earlier than the scheduled time. How far is his office? 

	(1)
	24 km
	
	(2)
	72 km
	
	(3)
	18 km
	
	(4)
	Data Insufficient


Correct Answer - (3)


Solution:

Let x km be the distance between his house and office. 
While traveling at 24kmph, he would take [image: image33.png]


hours. While traveling at 30 kmph, he would take [image: image34.png]


hours. Therefore, [image: image35.png]x_x_ x _8§
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(given in the problem. 5 min late + 4 min early = 9 min)
=> x = 18 km 

Question 4 the day: September 23, 2002
The question for the day is from the topic of Speed, Time and Distance.

When an object is dropped, the number of feet N that it falls is given by the formula N = ½gt2 where t is the time in seconds from the time it was dropped and g is 32.2. If it takes 5 seconds for the object to reach the ground, how many feet does it fall during the last 2 seconds? 

	(1)
	64.4
	
	(2)
	96.6
	
	(3)
	161.0
	
	(4)
	257.6


Correct Answer - (4)


Solution:

In 5 seconds it travels
½ * 32.2 * 52 = 16.1 * 25 = 402.5
In first 3 seconds it travels
½ * 32.2 * 32 = 16.1 * 9 = 144.9
Hence in the last 2 seconds it traveled 402.5 - 144.9 = 257.6 

Question 4 the day: September 30, 2002
The question for the day is from the topic of Speed, Time and Distance.

If the wheel of a bicycle makes 560 revolutions in travelling 1.1 km, what is its radius? 

	(1)
	31.25 cm
	
	(2)
	37.75 cm
	
	(3)
	35.15 cm
	
	(4)
	11.25 cm


Correct Answer - (1)


Solution:

The distance covered by the wheel in 560 revolutions = 1100 m . Hence, the distance covered per revolution = [image: image36.png]1100 _ 55
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metres. The distance covered in one revolution = circumference of the wheel. 

Circumference = [image: image37.png]22 55
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=> r = 31.25 cm. 

Question 4 the day: July 11, 2003

The question for the day is from the topic of Inequalities. 

For what values of 'x' will the function [image: image38.png]


be defined in the real domain? 

	(1)
	-10 < x < 4
	
	
	(2)
	–4 < x < 10

	(3)
	x does not lie between the closed interval –10 and 4
	
	
	(4)
	x does not lie between the open interval –4 and 10


Correct Answer - (4)

The function [image: image39.png]


is defined in the real domain only when x2 – 6x – 40 > 0.

When x2 – 6x – 40 is < 0, the function will be imaginary.

Now let us find out the range of values for which x2 – 6x – 40 > 0.

Factorizing, we get (x – 10)(x + 4) > 0

This value of (x – 10)(x + 4) will be greater than or equal to 0 when both (x – 10) and (x + 4) are greater than or equal to 0 or when both (x - 10) and (x + 4) are less than or equal 0.

Case 1: When both (x – 10) and (x + 4) are greater than or equal to 0. X > 10 and x > - 4 => when x > 10 it will be greater than –4.

Therefore it will suffice to say that x > 10

Case 2: When both (x - 10) and (x + 4) are less than or equal to 0.

i.e. x < 10 and x < -4 => when x < -4, it will less than 10.

Therefore, it will suffice to say that x < -4 

Hence, the range in which the given function will be defined in the real domain will be when x does not lie between –4 and 10.
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