We're going to simplify the given expressions
Using the properties of exponents
Given here below for reference.
We first have five n times seven n to the third
Raised to the second power.
Looking inside the parentheses,
Seven n to the third means seven to the first times
N to the third,
And therefore here we have powers raised to powers,
So we multiply the exponents.
So we would have five n times
Seven to the power of one times two, or seven squared,
Times n to the power of three times two which is six.
And since seven to the second is equal to 49,
We'd have five n times 49 times n to the sixth.
Now when we multiply here, remember n is n to the first,
So we multiply the coefficients,
Five times 49 is equal to 245,
N to the first times n to the sixth,
The bases are the same,
And therefore we add the exponents when multiplying,
So we have n to the seventh.
So we have 245 n to the seventh.
Another way to approach this would be to expand
Three n to the third raised to the second.
If something is being squared or raised to the second,
We know we have two factors of the base.
So let's also show this another way.
We can also think of this as five n times
Two factors of seven n to the third.
Again this is n to the first,
So multiplying here, we multiply the coefficients,
Five times seven times seven is equal to 245.
And n to the first times n to the third
Times n to the third,
We're multiplying, the bases are the same,
So we add the exponents,
Giving us n to the seventh.
And as we can see, we do get the same result.
Next we have negative two x to the second
Raised to the third power.
So inside the parentheses, we have negative two
Times x squared.
Well if we want negative two the first times x squared
All raised to the third power,
So we have powers to powers, so we multiply the exponents.
We do have to be careful when we have a negative coefficient
Like we do here, we do need the negative two in parentheses
Raised to the power of one times three,
So we have negative two to the third,
And we have x to the power of two times three,
So we have x to the sixth.
So here, negative two to the third
Will have an odd number of negatives
So this will be negative eight x to the sixth.
On problems like this when we have a negative coefficient,
We do need to be a little extra careful with the signs,
So again we have negative eight x to the sixth.
Of course the other option would be to expand
Negative two x squared raised to the third,
Meaning we could also write out three factors
Of negative two x squared.
So there's one factor of negative two x squared,
There's a second,
And there's a third.
Now if we multiply negative two times negative two
Times negative two, is negative eight.
X to the second times x to the second times x to the second
Again we're multiplying, the bases are the same,
So we add the exponents, giving us x to the sixth.
And again the same result.
Next we have three x to the eighth squared
Times two x to the sixth raised to the third,
Or two x to the sixth cubed.
So again this is three to the first times x to the eighth,
This is two to the first times x to the sixth,
So because we have powers to powers,
We multiply the exponents, so we would have
Three to the power of one times two or three squared.
Times x to the power of eight times two, that's 16.
Times two to the power of one times three,
So we have two to the third.
Times x to the power of six times three, that's 18.
Let's go and evaluate three squared and two to the third,
So we'd have nine x to the 16th times eight x to the 18th.
Now multiplying nine times eight is 72,
And for x to the 16th times x to the 18th,
We add the exponents, 16 plus 18 is 34,
We have 34 factors of x.
So this simplifies to 72 x to the power of 34.
Now we could have also expanded this
And wrote out two factors of three x to the eighth,
And three factors of two x to the sixth,
But this time I won't show that.
Next we have seven b times seven b
Times four b raised to the third.
Looking inside the parentheses here
This is four to the first times b to the first,
So we have powers raised to powers,
So we have seven b times seven b times
This would be four to the power of one times three
Or four to the third,
Times b to the power of one times three
Or b to the third.
Four to the third is equal to 64,
So we have seven b times seven b times 64 b to the third.
Now from here remember the exponents on the b's are one,
So now we can multiply.
Seven times seven times 64 is equal to 3,136,
And then b times b times b to the third
Is equal to b to the fifth.
One plus one plus three is five.
So we have 3,136 b to the fifth.
Of course the other option here
Would have been to expand four b to the third
By writing out three factors of four b.
But as these problems get more and more involved,
It will be to our advantage
To use the power to power property given here.
I hope you found this helpful.

