[ The general formula for the nth term of a geometric sequence ]
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Question: A ball bounces back to half of its original height with each bounce. If the
ball starts by falling from a height of 1 meter and bounces 10 times, please
calculate the height it reaches after the 10th bounce. Let's first observe the
following pattern:

ai=1
ay= =
2
(The first term is multiplied by the common ratio to the power of 1.)
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(The first term is multiplied by the common ratio to the power of 2.)
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(The first term is multiplied by the common ratio to the power of 3.)
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(The first term is multiplied by the common ratio to the power of 9.)
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Similarly, given a geometric sequence with the first term a; and the common ratio r.
The pattern is as follows:
ax=aixr =arxr!
(The first term is multiplied by the common ratio to the power of 1.)
az=aixrxr =apxr?
(The first term is multiplied by the common ratio to the power of 2.)
ar=arxrxrxr =aixr’
(The first term is multiplied by the common ratio to the power of 3.)

an=arxrxrx...... xr=ayxr" !
(The first term is multiplied by the common ratio to the power of n—1.)
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[ The general formula for the nth term of a geometric sequence ]
Given a geometric sequence with the first term a; and the common ratio r,
the nth (or general) term is given by an=a; xr" 1.
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Add numbers with the "+" key. Hit the "+" button between any 2 numbers to
add them.
For example, to add 5 to 10, press "5," "+," and then "10."
Add additional numbers to a series.
For example, press "+" and "5" to add to the sum of "5 + 10."
When you need the final answer, press the "=" button to get the sum of "20."
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Multiply numbers using the "x" key.
For example, to multiply 6 by 5, press "6," "x," "'5," and then "=." The final
answer will read "30."
Physical calculators often use "x" as a multiplication key.
Multiply in a series by pressing "x" followed by a number.
For example, if your calculator says "6 x 5," press "x," "2," and then "="to get
a final answer of "60."
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Calculate the exponent of a number by pressing "x"y."
The exponent (or power) of a number refers to how many times it's multiplied
by itself.
The exponent key takes the first number (x) and multiplies it by itself a
specified number of times as determined by "y."
For example, "26" is 2 to the power of 6, which isequal to "2x2x2x2x 2
x2."
This can be calculated with the power button using this order of operations:
press "2," press "x"y," press "6," and press "=." The final answer is "64."
Any number (x) to the power of 2 is called x squared, while any number (x) to
the power of 3 is called x cubed.
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Example 11: Find the nth term an,

Given a geometric sequence with the first term 6 and the common ratio 2.
Find the fifth term of this geometric sequence.

Solution:

a1=6,r=2,andn=5

Plug in numbers into the formula an=a; xr" 1,

as=6x2% 1=6x16=96

The sixth term of this geometric sequence is 96.

B* an=aixr"?
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Example 12: Apply an=a1xr" 1,

. : . . .3
Given a geometric sequence with the first term 2 and the common ratio >

Which term is %?

Solution:

ai=2andr= E
2

Suppose the n term is%.

Plug in numbers into an=arx r" 1.

81 By e
a:_zzx = n-1
=5 (2)
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n—1=4and n=5

So, % is the 51 term of the geometric sequence.
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