Dear Reader,
Below are three problems dealing calculations based on time and patterns.
Question 1
In a lake, there are 10 steps labelled using alphabets from A to J. Starting from step A, every minute a frog jumps to the 4th step from where it started - that is from the step A it would go to the step E and from E it would go to the step I and from I it would go to C etc. Where would the frog be at the 60th minute if it starts at the step A?
a)B b)H c)A d)D
Answer : c)A
Solution :
The steps are labelled using alphabets from A to J.
TO MAKE IT EASY, WE HAVE ASSIGNED NUMBERS TO THE STEPS AS FOLLOWS:
Labelled with alphabets : A  B  C  D  E  F  G  H  I  J
Labelled with numbers   : 1  2  3  4  5  6  7  8  9  10
The frog takes totally 60 minutes and takes 4 step length jumps every time.
i.e.,
1st minute : 1 + 4 = 5th step (E)
2nd minute : 5 + 4 = 9th step (I)
3rd minute : 9 + 4 = 3rd step (C)
4th minute : 3 + 4 = 7th step (G)
5th minute : 7 + 4 = 11 = 10+1 = 1st step (A)
The same process is repeated 12 x 5 times.
Then, the jumping positions are
1 5 9 3 7
1 5 9 3 7
1 5 9 3 7 and so on.
After 15 cycles, frog will be in the 1st position
i.e., at 5th minute, 10th minute, 15minutes....60th minute frog will be in the 1st position.
i.e., at 60th minute frog will be in the step A.
Question 2
There are 15 stepping stones numbered from 1 to 15. A frog jumps from the 1st stone as follows; Every minute it jumps to the 5th stone from where it started - that is from 1st it would go to 6th and from 6th it would go to 11th and from 11th it would go to 16th etc. And another frog jumps from 1st stone in the same manner but it takes 4 minutes for each jump. What would be the number of stepping stones between the two frogs at the 60th minute if they start at 1st step?
a)0 b)14 c)12 d)5
Answer : a)0
Solution :
The stepping stones are numbered as 1, 2, 3, 4 and so on
Two frogs take totally 60 minutes where the jumping length is 5 steps.
To find the position of the 1st frog at 60 minute:
1st minute : 1 + 5 = 6th step
2nd minute : 6 + 5 = 11th step
3rd minute : 11 + 5 = 15 + 1 = 1st step
4th minute : 1 + 5 = 6th step
5th minute : 6 + 5 = 11th step
6th minute : 11 + 5 = 15 + 1 = 1st step
The same process is repeated 20 x 3 times.
Then, the jumping positions are
1 6 11
1 6 11
1 6 11 and so on.
after 20th cycle it will be in the 1st position
i.e., at 60th minute it will be in the step numbered 1.
Now, to find the position of the 2nd frog at 60 minute:
It takes 4 minutes for each jump.
End of 4 minutes : 1 + 5 = 6th step
End of 8 minutes : 6 + 5 = 11th step
End of 12 minutes : 11 + 5 = 15 + 1 = 1st step
End of 16 minutes : 1 + 5 = 6th step
End of 20 minute : 6 + 5 = 11th step
To make it easy we have written the above pattern again as follows:
Minutes : 4  8  12  16  20  24  28  32  36  40  44  48  52  56  60
Steps   : 6  11 1   6   11   1   6  11  1   6   11  1    6  11  1
At 60th minute the 2nd frog will be in 1st step.
Thus, the two frogs are in same position in 60th minute.
Then the number of stepping stones between them is 0.
Hence, the answer is 0.
Question 3
There are certain number of steps in a ladder. A fly starts jumping from the first step as follows; Every two minutes it jumps to the 4th step from where it started and jumps one step back - that is from 1st it would go to 5th and returned back to 4th from 5th on its second jump and from 4th it would go to 8th and from 8th it would go to 7th etc. what would be total number of steps in the ladder if the fly reaches the last step in 60 minutes ?
a)90 b)88 c)60 d)90
Answer : b)88
Solution :
The fly takes totally 60 minutes to cross all the steps on the ladder.
1st minute : 1 + 4 = 5th step
2nd minute : 5 - 1 = 4th step
3rd minute : 4 + 4 = 8th step
4th minute : 8 - 1 = 7th step
5th minute : 7 + 4 =11th step
6th minute : 11 - 1=10th step and so on
i.e., if it starts from 1st step then the end of the every 2 minutes period it reaches 4th, 7th, 10th, 13th and so on respectively.
Since it takes 60 minutes to reach the last step .
i.e., at the end of 30th two minute periods it reaches the last step.
Then we have the A.P series from the attempts of the fly as 1, 4, 7, 11,... with 30 terms.
To find the number of the steps in the ladder, we have to find the 30th term in the above A.P.
The formula for the nth term of A.P is a+(n-1)d
Here a = 1, n-1 = 29 and d = 3
then the 30th term = 1+29(3) = 88.
Hence the ladder has 88 steps.

