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Getting ready for college math

In all the following f = F’ and g = G'.

1. Product Rule . Given F, f,G, g find Fg+ fG
Example: If F = (22 +1)3,G = 2z +7)3,f =
3(z2 +1)2%,9g =602z +7)?

Find Fg + fG and factor your answer completely.
2. Quotient Rule

Given F, f,G, g find (F/G)' = L&-F9

Example: F = (J:2 +1)™ G= (2 + )"
f=2mz(x2+ 1" 1 g=2n(x+1)(z2+z)"" L
3. Given F(x) and f(z) = F’'(z). Find
F(a), F(b), f(a), f(b), and TG,

a
4. Rewrite %ﬁ‘ﬁ without radical signs.

without negative exponents .

1
g .
Rewrite T-H#

5. Implicit differentiation :
Solve 3y%D + y3x = (2 — 1)D + x for D.

6. Given F(z) and f(x),
e Find equation of line through (a, F'(a)) with slope

f(a).
e Solve y — F(a) = f(a)(x —a) fory

e Solve %ﬂa) = f(a) for y.

Stanley Ocken

7. a) Let x = a and z = b (with a < b) be the solutions
of u(z) = v(x). Find F(b) — F(a).

b) Let x =a and z = b and & = ¢ (with a < b < ¢)
be the solutions of u(z) = v(z). Find
F(b) — F(a) + F(b) — F(c).
8. Given F,

simplify the difference quotient w

9. Given f (a first or second derivative)
a) Solve f(z) = 0.
b) In what intervals is f(x) positive? negative?

10. Given F, find and simplify W

11. Suppose F(z) = 23 + bz? + cx + d and
f(x) =322 4+ 2bx +c.

If F(1) =0 and F(2) =4 and f(2) =3,
find F(x), f(z), f(a), etc.

12. Order of operations problems such as

e 3x(x+1)2 —22(3 - 22).

e Givenf(z) =z +1 and g(x) =2 — z find
f(2) =2g(2) — f(z)g().

Sabbatical Notes : Calculus Preparation



G = B3,

1. Warmup for Product rule Let F = A3,
Find F'g + fG and factor your answer completely.

<O <Fr <= DA

f =342 and g = 6B2.



Getting ready for college math
1. Warmup for Product rule Let F = A3,

G = B3, f=3A% andg=6B2
Find F'g + fG and factor your answer completely.
Solution: Scroll slowly. Try each step before you look at the answer.

=] 5 DA

Substitute the given polynomials into F'g + fG



Getting ready for college math
1. Warmup for Product rule Let F = A3,

G = B3,
Find F'g + fG and factor your answer completely.
Solution: Scroll slowly. Try each step before you look at the answer.

f =342 and g = 6B2.
Substitute the given polynomials into F'g + fG

Recognize as sum of two terms

A3(6B?) + (342)(B3)

=] 5 DA



Getting ready for college math
1. Warmup for Product rule Let F = A3,

G = B3, f=3A2% and g=6B2
Find F'g + fG and factor your answer completely.
Solution: Scroll slowly. Try each step before you look at the answer.
Substitute the given polynomials into Fig 4 fG A3(6B2) + (3A2)(B3)
Recognize as sum of two terms
Rewrite each term with constant at left

= A3(6B?) + (3A2)(B3)

=] 5 DA



Getting ready for college math
1. Warmup for Product rule Let F = A3,

G = B3, f=3A2% and g=6B2
Find F'g + fG and factor your answer completely.
Solution: Scroll slowly. Try each step before you look at the answer.
Substitute the given polynomials into Fig 4 fG A3(6B2) + (3A2)(B3)
Recognize as sum of two terms = A3(652) + (3A2)(B?)
Rewrite each term with constant at left

=6A3B% 4 34%B3
Pull out common factor 3



Getting ready for college math
1. Warmup for Product rule Let F = A3,

G = B3, f=3A2% and g=6B2

Find F'g + fG and factor your answer completely.
Solution: Scroll slowly. Try each step before you look at the answer.
Substitute the given polynomials into Fg + fG
Recognize as sum of two terms

Rewrite each term with constant at left

A3(6B2) + (3A2)(B3)
= A%(6B?) 4 (342)(B?)
=6A3B% +34%B3
Pull out common factor 3 =3 (2A3B2 + A2BS)
Pull out the lowest common power A2 of A



Getting ready for college math
1. Warmup for Product rule Let F = A3,

G = B3, f=3A2% and g=6B2

Find F'g + fG and factor your answer completely.
Solution: Scroll slowly. Try each step before you look at the answer.
Substitute the given polynomials into Fg + fG
Recognize as sum of two terms

Rewrite each term with constant at left

A3(6B2) + (3A2)(B3)
= A3(6B2%) + (3A2)(B3)
=6A3B% +3A2B3
Pull out common factor 3 =3 (2A3B2 + A2BS)
Pull out the lowest common power A2 of A
Pull out lowest common power B2 of B

=3A% (2A372B% + B?)



Getting ready for college math
1. Warmup for Product rule Let F = A3,

G = B3, f=3A2% and g=6B2

Find F'g + fG and factor your answer completely.
Solution: Scroll slowly. Try each step before you look at the answer.
Substitute the given polynomials into Fg + fG
Recognize as sum of two terms

Rewrite each term with constant at left

A3(6B2) + (3A2)(B3)
= A3(6B2%) + (3A2)(B3)
=6A3B% +3A2B3
Pull out common factor 3 =3 (2A3B2 + A2BS)
Pull out the lowest common power A2 of A
Pull out lowest common power B2 of B

=3A% (2A372B% + B?)

— 34282 (2A3—2 + B3—2)



Getting ready for college math
1. Warmup for Product rule Let F = A3,

G = B3, f=3A2% and g=6B2

Find F'g + fG and factor your answer completely.
Solution: Scroll slowly. Try each step before you look at the answer.
Substitute the given polynomials into Fg + fG
Recognize as sum of two terms

Rewrite each term with constant at left

A3(6B2) + (3A2)(B3)
= A3(6B2%) + (3A2)(B3)
=6A3B% +3A2B3
Pull out common factor 3 =3 (2A3B2 + A2BS)
Pull out the lowest common power A2 of A
Pull out lowest common power B2 of B

=3A2 (243-2B2% 4 B3)
Subtract exponents

— 34282 (2A3—2 + B3—2)



Getting ready for college math

1. Warmup for Product rule Let F = A3; G = B3; f=23A2% and g=6B2
Find F'g + fG and factor your answer completely.

Solution: Scroll slowly. Try each step before you look at the answer.
Substitute the given polynomials into Fig + fG A3(6B2) + (3A2)(B3)
Recognize as sum of two terms = A3(6B2) + (3A2)(B3)

Rewrite each term with constant at left = 64382 +3A42B3
Pull out common factor 3 =3 (2A3B2 + A2BS)
Pull out the lowest common power A% of A =342 (24372B2 + B3)
Pull out lowest common power B2 of B = 3A42B2 (2432 + B372)

Subtract exponents = 3A2B2% (2A! + B')



Getting ready for college math

1. Warmup for Product rule Let F = A3; G = B3; f=23A2% and g=6B2
Find F'g + fG and factor your answer completely.

Solution: Scroll slowly. Try each step before you look at the answer.
Substitute the given polynomials into Fig + fG A3(6B2) + (3A2)(B3)

Recognize as sum of two terms = A3(652) + (3A2)(B?)
Rewrite each term with constant at left = 64352 +3A42B3
Pull out common factor 3 =3 (2A3B2 + AZBS)
Pull out the lowest common power A% of A =342 (24372B2 + B3)
Pull out lowest common power B2 of B = 3A42B2 (2432 + B372)

Subtract exponents = 3A2B2% (2A! + B')
This is the final answer
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Getting ready for college math

1. Warmup for Product rule Let F = A3; G = B3; f=23A2% and g=6B2
Find F'g + fG and factor your answer completely.

Solution: Scroll slowly. Try each step before you look at the answer.
Substitute the given polynomials into Fig + fG A3(6B2) + (3A2)(B3)
Recognize as sum of two terms = A3(6B2) + (3A2)(B3)

Rewrite each term with constant at left = 64352 +3A42B3
Pull out common factor 3 =3 (2A3B2 + AZBS)
Pull out the lowest common power A% of A =342 (24372B2 + B3)
Pull out lowest common power B2 of B = 3A42B2 (2432 + B372)

Subtract exponents = 3A2B2% (2A! + B')
This is the final answer = 3A2B2(2A + B)

[m] = -
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N)
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Preparation for Product rule Let F = (22 +1)3; G = (2z+7)3;
Find Fg + fG and factor your answer completely.

f=3(?+1)% and g = 6(2z + 7)2.

=] 5 DA



Preparation for Product rule Let F = (22 + 1)3;

G=02z+7)3 f=32%+1)? and g=6(22+7)2.
Find Fg + fG and factor your answer completely.

Solution: This problem was obtained by substituting 2 + 1 for A and 2z + 7 for B in the warmup problem.
This problem seems harder, simply because there are more symbols.

Substitute the given polynomials into Fig + fG
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Preparation for Product rule Let F = (22 + 1)3;

G=02z+7)3 f=32%+1)? and g=6(22+7)2.
Find Fg + fG and factor your answer completely.

Solution: This problem was obtained by substituting 2 + 1 for A and 2z + 7 for B in the warmup problem.
This problem seems harder, simply because there are more symbols.

Substitute the given polynomials into Fig + fG

(2% +1)3(6(2z +7)%) + (3(2* + 1)*)((2z + 7)%)
Recognize as sum of two terms

u]
| o)
1
n
it

DA



Preparation for Product rule Let F = (22 + 1)3;

G=(2z+7)3%
Find Fg + fG and factor your answer completely.

f=3(?+1)% and g = 6(2z + 7)2.

Solution: This problem was obtained by substituting 2 + 1 for A and 2z + 7 for B in the warmup problem.
This problem seems harder, simply because there are more symbols.

Substitute the given polynomials into Fig + fG (22 +1)3(6(22z + 7)2) + (3(22 + 1)2)((2z + 7)3)

Recognize as sum of two terms = (22 + 1)2(6(2z + 7)?) + (3(z? + 1)2)((2z + 7)3)

Rewrite each term with constant at left

DA



Preparation for Product rule Let F = (22 +1)3; G = (2z+7)3; f=3(22+1)% and g =6(22+7)2.
Find Fg + fG and factor your answer completely.

Solution: This problem was obtained by substituting 2 + 1 for A and 2z + 7 for B in the warmup problem
This problem seems harder, simply because there are more symbols.

Substitute the given polynomials into Fig + fG (22 +1)3(6(22z + 7)2) + (3(22 + 1)2)((2z + 7)3)

= (¢® + 1)*(6(2z + 7)%) 4+ (3(2* + 1)) ((2z + 7)?)

=6(z2+1)3(2z +7)2 +3(22 + 1)2(2x + 7)3
Factor out common factor 3 =

Recognize as sum of two terms

Rewrite each term with constant at left



Preparation for Product rule Let F = (22 +1)3; G = (2z+7)3; f=3(22+1)% and g =6(22+7)2.
Find Fg + fG and factor your answer completely.

Solution: This problem was obtained by substituting 2 + 1 for A and 2z + 7 for B in the warmup problem
This problem seems harder, simply because there are more symbols.

Substitute the given polynomials into Fig + fG (22 +1)3(6(22z + 7)2) + (3(22 + 1)2)((2z + 7)3)

= (¢® + 1)*(6(2z + 7)%) 4+ (3(2* + 1)) ((2z + 7)?)
=6(z2+1)3(2z +7)2 +3(22 + 1)2(2x + 7)3

=32@%+1)22z+7)2+ (22 +1)2(22 4+ 7)3)
Factor (22 + 1)2 from both terms. =

Recognize as sum of two terms
Rewrite each term with constant at left

Factor out common factor 3



Preparation for Product rule Let F = (22 +1)3; G = (2z+7)3;

f=3(?+1)% and g = 6(2z + 7)2.
Find Fg + fG and factor your answer completely.

Solution: This problem was obtained by substituting 2 + 1 for A and 2z + 7 for B in the warmup problem.

This problem seems harder, simply because there are more symbols.

Substitute the given polynomials into Fig + fG (22 +1)3(6(22z + 7)2) + (3(22 + 1)2)((2z + 7)3)

= (¢® + 1)*(6(2z + 7)%) 4+ (3(2* + 1)) ((2z + 7)?)
=6(z2+1)3(2z +7)2 +3(22 + 1)2(2x + 7)3
Factor out common factor 3 = 3 (2(2? +1)3(2z + 7)% + (22 + 1)2(2z + 7)3)
Factor (z2 + 1)? from both terms. = 3(22 + 1)2 (2(z® +1)372(22x + 7)%2 + (22 + 7)3)
Factor (2z + 7)? from both terms. =

Recognize as sum of two terms

Rewrite each term with constant at left



Preparation for Product rule Let F = (22 +1)3; G = (2z+7)3; f=3(22+1)% and g =6(22+7)2.
Find Fg + fG and factor your answer completely.

Solution: This problem was obtained by substituting 2 + 1 for A and 2z + 7 for B in the warmup problem.
This problem seems harder, simply because there are more symbols.

Substitute the given polynomials into Fig + fG (22 +1)3(6(22z + 7)2) + (3(22 + 1)2)((2z + 7)3)

= (¢® + 1)*(6(2z + 7)%) 4+ (3(2* + 1)) ((2z + 7)?)
=6(z2+1)3(2z +7)2 +3(22 + 1)2(2x + 7)3
=32@%+1)22z+7)2+ (22 +1)2(22 4+ 7)3)
=32+ 1)2 222+ 13722z +7)2 + (22 +7)3)
=322+ 1)22z+7)? (222 +1)%32+ (22 +7)372)

Recognize as sum of two terms

Rewrite each term with constant at left
Factor out common factor 3

Factor (22 + 1)? from both terms.

Factor (2z + 7)? from both terms.



Preparation for Product rule Let F = (22 +1)3; G = (2z+7)3;

f=3(?+1)% and g = 6(2z + 7)2.
Find Fg + fG and factor your answer completely.

Solution: This problem was obtained by substituting 2 + 1 for A and 2z + 7 for B in the warmup problem.
This problem seems harder, simply because there are more symbols.

Substitute the given polynomials into Fig + fG (22 +1)3(6(22z + 7)2) + (3(22 + 1)2)((2z + 7)3)

Recognize as sum of two terms = (22 + 1)2(6(2z + 7)?) + (3(z? + 1)2)((2z + 7)3)
Rewrite each term with constant at left = 6(2% + 1)%(22 + 7)2 + 3(z2 + 1)2(2z + 7)3
Factor out common factor 3 = 3 (2(2? +1)3(2z + 7)% + (22 + 1)2(2z + 7)3)
Factor (z2 + 1)? from both terms. = 3(22 + 1)2 (2(z® +1)372(22x + 7)%2 + (22 + 7)3)
Factor (2z 4 7)2 from both terms. = 3(z2 + 1)2(22 4+ 7)2 (2(z? +1)372 + (22 4+ 7)372)

Subtract exponents =



Preparation for Product rule Let F = (22 +1)3; G = (2z+7)3;

f=3(?+1)% and g = 6(2z + 7)2.
Find F'g 4+ fG and factor your answer completely.

Solution: This problem was obtained by substituting 2 + 1 for A and 2z + 7 for B in the warmup problem.
This problem seems harder, simply because there are more symbols.

Substitute the given polynomials into Fig + fG (22 +1)3(6(22z + 7)2) + (3(22 + 1)2)((2z + 7)3)

Recognize as sum of two terms = (22 + 1)2(6(2z + 7)?) + (3(z? + 1)2)((2z + 7)3)
Rewrite each term with constant at left = 6(2% + 1)%(22 + 7)2 + 3(z2 + 1)2(2z + 7)3
Factor out common factor 3 = 3 (2(2? +1)3(2z + 7)% + (22 + 1)2(2z + 7)3)
Factor (z2 + 1)? from both terms. = 3(22 + 1)2 (2(z® +1)372(22x + 7)%2 + (22 + 7)3)
Factor (2z 4 7)2 from both terms. = 3(z2 + 1)2(22 4+ 7)2 (2(z? +1)372 + (22 4+ 7)372)
Subtract exponents = 3(2? + 1)2(2z + 7)2 (2(2 + 1) + (22 + 7)1)



Preparation for Product rule Let F = (22 +1)3; G = (2z+7)3; f=3(22+1)% and g =6(22+7)2.
Find F'g 4+ fG and factor your answer completely.

Solution: This problem was obtained by substituting 2 + 1 for A and 2z + 7 for B in the warmup problem.
This problem seems harder, simply because there are more symbols.

Substitute the given polynomials into Fig + fG (22 +1)3(6(22z + 7)2) + (3(22 + 1)2)((2z + 7)3)

Recognize as sum of two terms = (22 + 1)2(6(2z + 7)?) + (3(z? + 1)2)((2z + 7)3)
Rewrite each term with constant at left = 6(2% + 1)%(22 + 7)2 + 3(z2 + 1)2(2z + 7)3
Factor out common factor 3 = 3 (2(2? +1)3(2z + 7)% + (22 + 1)2(2z + 7)3)
Factor (z2 + 1)? from both terms. = 3(22 + 1)2 (2(z® +1)372(22x + 7)%2 + (22 + 7)3)
Factor (2z 4 7)2 from both terms. = 3(z2 + 1)2(22 4+ 7)2 (2(z? +1)372 + (22 4+ 7)372)

Subtract exponents = 3(2? + 1)2(2z + 7)2 (2(2 + 1) + (22 + 7)1)
Expand the remaining factor



Preparation for Product rule Let F = (22 +1)3; G = (2z+7)3; f=3(22+1)% and g =6(22+7)2.
Find F'g 4+ fG and factor your answer completely.

Solution: This problem was obtained by substituting 2 + 1 for A and 2z + 7 for B in the warmup problem.
This problem seems harder, simply because there are more symbols.

Substitute the given polynomials into F'g + fG (22 +1)3(6(22z + 7)2) + (3(22 + 1)2)((2z + 7)3)

Recognize as sum of two terms = (22 + 1)2(6(2z + 7)?) + (3(z? + 1)2)((2z + 7)3)
Rewrite each term with constant at left = 6(2% + 1)%(22 + 7)2 + 3(z2 + 1)2(2z + 7)3
Factor out common factor 3 = 3 (2(2? +1)3(2z + 7)% + (22 + 1)2(2z + 7)3)
Factor (z2 + 1)? from both terms. = 3(22 + 1)2 (2(z® +1)372(22x + 7)%2 + (22 + 7)3)
Factor (2z 4 7)2 from both terms. = 3(z2 + 1)2(22 4+ 7)2 (2(z? +1)372 + (22 4+ 7)372)
Subtract exponents = 3(2? + 1)2(2z + 7)2 (2(2 + 1) + (22 + 7)1)
Expand the remaining factor = 3(z? + 1)2(2z + 7)? ((222 4+ 2) + (2z + 7))
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Preparation for Product rule Let F = (22 +1)3; G = (2z+7)3; f=3(22+1)% and g =6(22+7)2.
Find F'g 4+ fG and factor your answer completely.

Solution: This problem was obtained by substituting 2 + 1 for A and 2z + 7 for B in the warmup problem.
This problem seems harder, simply because there are more symbols.

Substitute the given polynomials into F'g + fG (22 +1)3(6(22z + 7)2) + (3(22 + 1)2)((2z + 7)3)
Recognize as sum of two terms = (22 + 1)2(6(2z + 7)?) + (3(z? + 1)2)((2z + 7)3)
Rewrite each term with constant at left = 6(2% + 1)%(22 + 7)2 + 3(z2 + 1)2(2z + 7)3
Factor out common factor 3 = 3 (2(2? +1)3(2z + 7)% + (22 + 1)2(2z + 7)3)

Factor (z2 + 1)? from both terms. = 3(22 + 1)2 (2(z® +1)372(22x + 7)%2 + (22 + 7)3)
Factor (2z 4 7)2 from both terms. = 3(z2 + 1)2(22 4+ 7)2 (2(z? +1)372 + (22 4+ 7)372)
Subtract exponents = 3(2? + 1)2(2z + 7)2 (2(2 + 1) + (22 + 7)1)
Expand the remaining factor = 3(z? + 1)2(2z + 7)? ((222 4+ 2) + (2z + 7))

Collect the remaining factor
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Preparation for Product rule Let F = (22 +1)3; G = (2z+7)3; f=3(22+1)% and g =6(22+7)2.
Find F'g 4+ fG and factor your answer completely.

Solution: This problem was obtained by substituting 2 + 1 for A and 2z + 7 for B in the warmup problem.
This problem seems harder, simply because there are more symbols.

Substitute the given polynomials into F'g + fG (22 +1)3(6(22z + 7)2) + (3(22 + 1)2)((2z + 7)3)
Recognize as sum of two terms = (22 + 1)2(6(2z + 7)?) + (3(z? + 1)2)((2z + 7)3)
Rewrite each term with constant at left = 6(2% + 1)%(22 + 7)2 + 3(z2 + 1)2(2z + 7)3
Factor out common factor 3 = 3 (2(2? +1)3(2z + 7)% + (22 + 1)2(2z + 7)3)

Factor (22 + 1)? from both terms. (2 +1)2 22+ 1322z +7)2 + (22 +7)3)
Factor (2z 4 7)2 from both terms. = 3(z2 + 1)2(22 4+ 7)2 (2(z? +1)372 + (22 4+ 7)372)
Subtract exponents = 3(2? + 1)2(2z + 7)2 (2(2 + 1) + (22 + 7)1)
Expand the remaining factor = 3(z? + 1)2(2z + 7)? ((222 4+ 2) + (2z + 7))

Collect the remaining factor

3(x? +1)%(22 +7)% (222 + 20 +9) |

[m] = -

it
N)
yel
)



Preparation for Product rule Let F = (22 +1)3; G = (2z+7)3; f=3(22+1)% and g =6(22+7)2.
Find F'g 4+ fG and factor your answer completely.

Solution: This problem was obtained by substituting 2 4+ 1 for A and 2z 4 7 for B in the warmup problem.
This problem seems harder, simply because there are more symbols.

Substitute the given polynomials into Fig 4+ fG (22 +1)3(6(2x + 7)?) + (3(z2 + 1)) ((2z + 7)3)
Recognize as sum of two terms = (22 + 1)2(6(2z + 7)?) + (3(z? + 1)2)((2z + 7)3)
Rewrite each term with constant at left = 6(2% + 1)%(22 + 7)2 + 3(z2 + 1)2(2z + 7)3
Factor out common factor 3 = 3 (2(2? +1)3(2z + 7)% + (22 + 1)2(2z + 7)3)
Factor (22 + 1)2 from both terms. = 3(z2 + 1)2 (2(z2 + 1)372(22 + 7)? + (22 + 7)?)
(@2 + 122z +7)2 (222 +1)° 2+ (22 +7)%72)
(2 +1)2(2z+7)2 (222 + 1) + (22 + 7))
(2 +1)2(2z+7)2 ((222 +2)+ (224 7))
Collect the remaining factor = | 3(22 + 1)2(2z + 7)? (222 + 22 +9) |
To be sure the boxed answer is completely factored, use the Quadratic polynomial factoring criterion to see if

Factor (2z + 7)? from both terms.

Subtract exponents

3
3
3

Expand the remaining factor

2x2 + 2z + 9 factors.
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Preparation for Product rule Let F = (22 +1)3; G = (2z+7)3; f=3(22+1)% and g =6(22+7)2.
Find F'g 4+ fG and factor your answer completely.

Solution: This problem was obtained by substituting 2 4+ 1 for A and 2z 4 7 for B in the warmup problem.
This problem seems harder, simply because there are more symbols.

Substitute the given polynomials into Fg + fG (22 +1)3(6(22z + 7)2) + (3(22 + 1)2)((2z + 7)3)

Recognize as sum of two terms = (22 + 1)2(6(2z + 7)?) + (3(z? + 1)2)((2z + 7)3)
Rewrite each term with constant at left = 6(2% + 1)%(22 + 7)2 + 3(z2 + 1)2(2z + 7)3
Factor out common factor 3 = 3 (2(2? +1)3(2z + 7)% + (22 + 1)2(2z + 7)3)
Factor (22 + 1)2 from both terms. = 3(z2 + 1)2 (2(z2 + 1)372(22 + 7)? + (22 + 7)?)

Factor (2z + 7)? from both terms.

(
(@2 + 122z +7)2 (222 +1)° 2+ (22 +7)%72)
Subtract exponents (

22+ 122z +7)2 22+ D+ 22+ 1))
Expand the remaining factor (@2 +1)2(2x + 7)% ((222 +2) + (224 7))

Collect the remaining factor = | 3(22 + 1)2(2z + 7)? (222 + 22 +9) |
To be sure the boxed answer is completely factored, use the Quadratic polynomial factoring criterion to see if

3
3
3

2x2 4 2z + 9 factors. It does not because b2 —dac =22 —4-2.9 =4 — 72 = —68 is not a perfect square.

This problem was a bit much. On the next slide, we show how to use abbreviations to make it easier to handle.

i
it
)
»
Q

[m] = -



Using abbreviations Let F = (22 +1)%; G = (2z + 7)3;
Find Fg + fG and factor your answer completely.

f=3(z24+1)? and g = 6(2x + 7).

=] 5 DA



Using abbreviations Let F = (22 +1)3; G = (22 +7)%;
Find Fg + fG and factor your answer completely.

f=3(z24+1)? and g = 6(2x + 7).
Solution: Substitute A =22+ 1and B=2z+7in F,g,f,G to get F = A3, G = B3, f =3A%,g = 6B2
Substitute the abbreviations into Fig + fG

o 5 DA



Using abbreviations Let F = (22 +1)3; G = (22 +7)%;
Find Fg + fG and factor your answer completely.

f=3(z24+1)? and g = 6(2x + 7).
Solution: Substitute A =22+ 1and B=2z+7in F,g,f,G to get F = A3, G = B3, f =3A%,g = 6B2
Substitute the abbreviations into Fig + fG

Recognize as sum of two terms

A3(6B2) + (3A%)(B3)

=] 5 DA



Using abbreviations Let F = (22 +1)3; G = (22 +7)%;
Find Fg + fG and factor your answer completely.

f=3(z24+1)? and g = 6(2x + 7).
Solution: Substitute A =22+ 1and B=2x+7in F,g,f,G toget F = A3, G = B3, f =3A2,g = 6B2.
Substitute the abbreviations into Fg + fG A3(6B2?) + (342)(B3)
Recognize as sum of two terms
Rewrite each term with constant at left

= A3(6B?) + (3A2)(B?)

=] 5 DA



Using abbreviations Let F = (22 +1)3; G = 22+ 7)%; f=3(z?+1)2; and g = 6(2z + 7).
Find Fg + fG and factor your answer completely.

Solution: Substitute A =224+ 1and B=2z+7in F,g,f,G toget F = A3, G = B3, f =342 g = 6B2.

Substitute the abbreviations into Fg + fG A3(6B2) + (3A2%)(B?)

= A3(6B?) + (342)(B®)
= 6A3B2 + 3A42B3

Recognize as sum of two terms
Rewrite each term with constant at left

Pull out common factor 3



Using abbreviations Let F = (22 +1)3; G = 22+ 7)%; f=3(z?+1)2; and g = 6(2z + 7).
Find Fg + fG and factor your answer completely.

Solution: Substitute A =224+ 1and B=2z+7in F,g,f,G toget F = A3, G = B3, f =342 g = 6B2.
Substitute the abbreviations into Fg + fG A3(6B2?) + (342)(B3)

Recognize as sum of two terms = A3(6B2%) + (3A2)(B3)
Rewrite each term with constant at left = 64382 + 342RB3
Pull out common factor 3 = 3 (243B2% + A?B3)

Pull out the lowest common power A2 of A



Using abbreviations Let F = (22 +1)3; G = 22+ 7)%; f=3(z?+1)2; and g = 6(2z + 7).
Find Fg + fG and factor your answer completely.
Solution: Substitute A =224+ 1and B=2z+7in F,g,f,G toget F = A3, G = B3, f =342 g = 6B2.
Substitute the abbreviations into Fg + fG A3(6B2?) + (342)(B3)
Recognize as sum of two terms = A3(6B2%) + (3A2)(B3)
Rewrite each term with constant at left = 64382 + 342RB3
Pull out common factor 3 = 3 (243B2% + A?B3)
Pull out the lowest common power A2 of A 342 (2A372B2% 4 B3)

Pull out lowest common power B2 of B =



Using abbreviations Let F = (22 +1)3; G = 22+ 7)%; f=3(z?+1)2; and g = 6(2z + 7).

Find Fg + fG and factor your answer completely.

Solution: Substitute A =224+ 1and B=2z+7in F,g,f,G toget F = A3, G = B3, f =342 g = 6B2.
Substitute the abbreviations into Fg + fG A3(6B2?) + (342)(B3)

Recognize as sum of two terms = A3(6B2%) + (3A2)(B3)

Rewrite each term with constant at left = 64382 + 342RB3
Pull out common factor 3 = 3 (243B2% + A?B3)
Pull out the lowest common power A2 of A = 342 (243-2B2 + B3)
Pull out lowest common power B2 of B = 3A%2B2 (2A3_2 + B3_2)



Using abbreviations Let F = (22 +1)3; G = 22+ 7)%; f=3(z?+1)2; and g = 6(2z + 7).
Find Fg + fG and factor your answer completely.

Solution: Substitute A =224+ 1and B=2z+7in F,g,f,G toget F = A3, G = B3, f =342 g = 6B2.
Substitute the abbreviations into Fg + fG A3(6B2?) + (342)(B3)
Recognize as sum of two terms = A3(6B2%) + (3A2)(B3)

Rewrite each term with constant at left = 64382 + 342RB3
Pull out common factor 3 = 3 (243B2% + A?B3)
Pull out the lowest common power A2 of A = 342 (243-2B2 + B3)
Pull out lowest common power B2 of B = 3A%2B2 (2A3_2 + B3_2)

Subtract exponents =



Using abbreviations Let F = (22 +1)3; G = 22+ 7)%; f=3(z?+1)2; and g = 6(2z + 7).
Find Fg + fG and factor your answer completely.

Solution: Substitute A =224+ 1and B=2z+7in F,g,f,G toget F = A3, G = B3, f =342 g = 6B2.
Substitute the abbreviations into Fg + fG A3(6B2?) + (342)(B3)

Recognize as sum of two terms = A3(6B2%) + (3A2)(B3)
Rewrite each term with constant at left = 64382 + 342RB3
Pull out common factor 3 = 3 (243B2% + A?B3)
Pull out the lowest common power A2 of A = 342 (243-2B2 + B3)
Pull out lowest common power B2 of B = 3A%2B2 (2A3_2 + B3_2)
Subtract exponents = 34282 (2A! + B')



Using abbreviations Let F = (22 +1)3; G = 22+ 7)%; f=3(z?+1)2; and g = 6(2z + 7).
Find Fg + fG and factor your answer completely.

Solution: Substitute A =224+ 1and B=2z+7in F,g,f,G toget F = A3, G = B3, f =342 g = 6B2.
Substitute the abbreviations into Fg + fG A3(6B2?) + (342)(B3)

Recognize as sum of two terms = A3(6B2%) + (3A2)(B3)
Rewrite each term with constant at left = 64382 + 342RB3
Pull out common factor 3 = 3 (243B2% + A?B3)
Pull out the lowest common power A2 of A = 342 (243-2B2 + B3)
Pull out lowest common power B2 of B = 3A%2B2 (2A3_2 + B3_2)
Subtract exponents = 34282 (2A! + B')

Then Fg+ fG, in terms of A and Bis =



Using abbreviations Let F = (22 +1)3; G = 22+ 7)%; f=3(z?+1)2; and g = 6(2z + 7).
Find Fg + fG and factor your answer completely.

Solution: Substitute A =22+ 1and B=2x+7in F,g,f,G to get F = A3,G = B3, f = 342,9 = 6B2.
Substitute the abbreviations into Fg + fG A3(6B2?) + (342)(B3)

Recognize as sum of two terms = A3(6B2%) + (3A2)(B3)
Rewrite each term with constant at left = 64382 + 342RB3
Pull out common factor 3 = 3 (243B2% + A?B3)
Pull out the lowest common power A2 of A = 342 (243-2B2 + B3)
Pull out lowest common power B2 of B = 3A%2B2 (2A3_2 + B3_2)

Subtract exponents = 34282 (2A! + B')
Then Fg+ fG, interms of A and Bis = 3A2B?(2A+ B)



Using abbreviations Let F = (22 +1)3; G = 22+ 7)%; f=3(z?+1)2; and g = 6(2z + 7).
Find Fg + fG and factor your answer completely.

Solution: Substitute A =22+ 1and B=2x+7in F,g,f,G to get F = A3,G = B3, f = 342,9 = 6B2.
Substitute the abbreviations into Fg + fG A3(6B2?) + (342)(B3)
Recognize as sum of two terms = A3(6B2%) + (3A2)(B3)

Rewrite each term with constant at left = 64382 + 342RB3
Pull out common factor 3 = 3 (243B2% + A?B3)
Pull out the lowest common power A2 of A = 342 (243-2B2 + B3)
Pull out lowest common power B2 of B = 3A%2B2 (2A3_2 + B3_2)

Subtract exponents = 34282 (2A! + B')
Then Fg+ fG, in terms of A and B is 3A%2B%(2A + B)
Substitute A = 22 + 1 and B = 2z + 7 in this answer =



Using abbreviations Let F = (22 +1)3; G = 22+ 7)%; f=3(z?+1)2; and g = 6(2z + 7).
Find Fg + fG and factor your answer completely.

Solution: Substitute A =22+ 1and B=2x+7in F,g,f,G to get F = A3,G = B3, f = 342,9 = 6B2.
Substitute the abbreviations into Fg + fG A3(6B2?) + (342)(B3)
Recognize as sum of two terms = A3(6B2%) + (3A2)(B3)

Rewrite each term with constant at left = 64382 + 342RB3
Pull out common factor 3 = 3 (243B2% + A?B3)
Pull out the lowest common power A2 of A = 342 (243-2B2 + B3)
Pull out lowest common power B2 of B = 3A%2B2 (2A3_2 + B3_2)

Subtract exponents = 34282 (2A! + B')
Then Fg+ fG, interms of A and Bis = 3A2B?(2A+ B)
Substitute A =22 + 1 and B = 2z + 7 in this answer = 3(z? +1)2(22 + 7)2 (2(z2 +1) + (224 7))



Using abbreviations Let F = (22 +1)3; G = 22+ 7)%; f=3(z?+1)2; and g = 6(2z + 7).
Find Fg + fG and factor your answer completely.

Solution: Substitute A =22+ 1and B=2x+7in F,g,f,G to get F = A3,G = B3, f = 342,9 = 6B2.
Substitute the abbreviations into Fg + fG A3(6B2?) + (342)(B3)
Recognize as sum of two terms = A3(6B2%) + (3A2)(B3)

Rewrite each term with constant at left = 64382 + 342RB3
Pull out common factor 3 = 3 (243B2% + A?B3)
Pull out the lowest common power A2 of A = 342 (243-2B2 + B3)
Pull out lowest common power B2 of B = 3A%2B2 (2A3_2 + B3_2)

Subtract exponents = 34282 (2A! + B')
Then Fg+ fG, interms of A and Bis = 3A2B?(2A+ B)
Substitute A = z2 + 1 and B = 2z + 7 in this answer 3@+ 122z +7)2 (222 +1)+ (224 7))

Collect the remaining factor =



Using abbreviations Let F = (22 +1)3; G = 22+ 7)%; f=3(z?+1)2; and g = 6(2z + 7).
Find Fg + fG and factor your answer completely.

Solution: Substitute A =22+ 1and B=2x+7in F,g,f,G to get F = A3,G = B3, f = 342,9 = 6B2.
Substitute the abbreviations into Fg + fG A3(6B?) + (342)(B3)
Recognize as sum of two terms = A3(6B2) + (342)(B3)

Rewrite each term with constant at left = 6A%B? 4 34283
Pull out common factor 3 = 3 (243B2% + A?B3)
Pull out the lowest common power A2 of A = 342 (243-2B2 + B3)
Pull out lowest common power B2 of B = 3A%2B2 (2A3_2 + B3_2)

Subtract exponents = 34282 (2A! + B')
Then Fg+ fG, in terms of A and Bis = 3A2B?(2A+ B)
Substitute A =22 + 1 and B = 2z + 7 in this answer = 3(z? +1)2(20 + 7)2 (2(z2+1) + (224 7))
Collect the remaining factor = | 3(22 + 1)2(2z + 7)? (222 + 22 +9) |

In calculus, some expression names are written with a prime. For example, f and f’ could be the names of
different polynomials, as in the next example.
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Using abbreviations Let F = (22 +1)3; G = 22+ 7)%; f=3(z?+1)2; and g = 6(2z + 7).
Find Fg + fG and factor your answer completely.

Solution: Substitute A =22+ 1and B=2x+7in F,g,f,G to get F = A3,G = B3, f = 342,9 = 6B2.
Substitute the abbreviations into Fg + fG A3(6B?) + (342)(B3)
Recognize as sum of two terms = A3(6B2) + (342)(B3)

Rewrite each term with constant at left = 6A%B? 4 34283
Pull out common factor 3 = 3 (243B2% + A?B3)
Pull out the lowest common power A2 of A = 342 (243-2B2 + B3)
Pull out lowest common power B2 of B = 3A%2B2 (2A3_2 + B3_2)

Subtract exponents = 34282 (2A! + B')
Then Fg+ fG, in terms of A and Bis = 3A2B?(2A+ B)
Substitute A =22 + 1 and B = 2z + 7 in this answer = 3(z? +1)2(20 + 7)2 (2(z2+1) + (224 7))
Collect the remaining factor = | 3(22 + 1)2(2z + 7)? (222 + 22 +9) |

In calculus, some expression names are written with a prime. For example, f and f’ could be the names of
different polynomials, as in the next example.

[m] = -
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1. Preparation for Quotient rule: Let f = (22 +1)%; g=22z4+7)3, f =8z(22+1)3, and
! ’
g’ = 6(2z + 7)2. Find f—Lg_;L‘L and rewrite your answer as a completely reduced fraction.
(=] = QA



1. Preparation for Quotient rule: Let f = (22 +1)%; g=22z4+7)3, f =8z(22+1)3, and
! ’
g’ = 6(2z + 7)2. Find LLQ_;LL and rewrite your answer as a completely reduced fraction.
Solution: Substitute the given polynomials into LILg_ELLI
(=] = QA



1. Preparation for Quotient rule: Let f = (22 +1)%; g=22z4+7)3, f =8z(22+1)3, and
! ’
g’ = 6(2z + 7)2. Find LLQ_;LL and rewrite your answer as a completely reduced fraction.
Solution: Substitute the given polynomials into LILQ_ZLLI

Recognize as sum of two terms

(2(2z+7)3)?

=] 5 DA

(82(224+1)%)(2(22+7)°) — (a®+1)* (6(22+7)?)




1. Preparation for Quotient rule: Let f = (22 +1)%; g=22z4+7)3, f =8z(22+1)3, and
! ’
g’ = 6(2z + 7)2. Find LLQ_;LL and rewrite your answer as a completely reduced fraction.
Solution: Substitute the given polynomials into LILg}ﬁﬂl

Recognize as sum of two terms

(2(22+7)3)2
Rewrite each term with constant at left

(82(2241)3) (220+7)3) (22 +1)* (6(20+7)2)
_ 82(2241)3(2(2047)%) — (22 +1) 4 (6(2047)?)

(2(2z+7)3)?

=] 5 DA




1. Preparation for Quotient rule: Let f = (22 +1)%; g=22z4+7)3, f =8z(22+1)3, and
! ’
g’ = 6(2z + 7)2. Find LLQ_;LL and rewrite your answer as a completely reduced fraction.
Solution: Substitute the given polynomials into LILg}ﬁﬂl

Recognize as sum of two terms

(2(22+7)3)2
Rewrite each term with constant at left

(Bz(22+1)%)(2(22+7)%) — (22 + 1) (6(22+7)?)
_ 82(22+1)?(22e+7)*) — (22+1)*(6(22+7)?)

Pull out common factor 2 from numerator

(2(22+7)3)2
162 (2 +1)% (20+7)% —6(z?+1)* (20+7)>

22((22+7)3)2




1. Preparation for Quotient rule: Let f = (22 +1)%; g=22z4+7)3, f =8z(22+1)3, and
! ’
g’ = 6(2z + 7)2. Find LLQ_;LL and rewrite your answer as a completely reduced fraction.
Solution: Substitute the given polynomials into LILg}ﬁﬂl

Recognize as sum of two terms

(2(22+7)3)2
Rewrite each term with constant at left

(Bz(22+1)%)(2(22+7)%) — (22 + 1) (6(22+7)?)
82(2241)% (2(2247)%) — (22 +1)* (6(22+7)?)

Pull out common factor 2 from numerator

(2(22+7)3)2
162 (2 +1)% (20+7)% —6(z?+1)* (20+7)>

22((22+7)3)2

2(8z (22 +1)% (22+7)% —3(2? +1)* ((22+7)?))
4(22+7)6




1. Preparation for Quotient rule: Let f = (22 +1)%; g=22z4+7)3, f =8z(22+1)3, and
! ’
g’ = 6(2z + 7)2. Find LLQ_;LL and rewrite your answer as a completely reduced fraction.
Solution: Substitute the given polynomials into LILg_zLﬂI

Recognize as sum of two terms

(Ba(z?+1)3)(2(22+7)3) — (22+1)* (6(22+7)?)
(2(22+7)3)2
82(2241)% (2(2247)%) — (22 +1)* (6(22+7)?)
(2(2z+7)3)2
. . 162 (2 +1)% (20+7)% —6(z?+1)* (20+7)>
Rewrite each term with constant at left 3220 57)5)2
Pull out common factor 2 from numerator =
Cancel constant factor from numerator and denominator

2(8z (22 +1)% (22+7)% —3(2? +1)* ((22+7)?))
4(22+7)6




1. Preparation for Quotient rule: Let f = (22 +1)%; g=22z4+7)3, f =8z(22+1)3, and
! ’
g’ = 6(2z + 7)2. Find LLQ_;LL and rewrite your answer as a completely reduced fraction.
Solution: Substitute the given polynomials into LILg_zLﬂI

Recognize as sum of two terms

(2(22+7)3)2
Rewrite each term with constant at left

(Bz(22+1)%)(2(22+7)%) — (22 + 1) (6(22+7)?)
82(2241)% (2(2247)%) — (22 +1)* (6(22+7)?)

Pull out common factor 2 from numerator

(2(22+7)3)2
162 (2 +1)% (20+7)% —6(z?+1)* (20+7)>

22((22+7)3)2
Cancel constant factor from numerator and denominator

4(22+7)6
$(82(2®+1)% (2047)% — (2> +1)* (3(22+7)2))

(22+7)6

2(8z (22 +1)% (22+7)% —3(2? +1)* ((22+7)?))




1. Preparation for Quotient rule: Let f = (22 +1)%; g=22z4+7)3, f =8z(22+1)3, and
! ’
g’ = 6(2z + 7)2. Find LLQ_;L‘L and rewrite your answer as a completely reduced fraction.
Solution: Substitute the given polynomials into LILg_zLﬂI

Recognize as sum of two terms

(2(22+7)3)2
Rewrite each term with constant at left

(82(22+1)%)(2(22+7)%) — (22+1)*(6(22+7)?)
8u(2?+1)% (2(22+7)%) — (2 +1)* (6(22+7)?)

Pull out common factor 2 from numerator

(2(22+7)3)2
162 (2 +1)% (20+7)% —6(z?+1)* (20+7)>

22((22+7)3)2
Cancel constant factor from numerator and denominator

Pull out least power (2 + 1)3 of 22 4 1 from both terms.

4(22+7)6
$(82(2®+1)% (2047)% — (2> +1)* (3(22+7)2))

(22+7)6

2(8z (22 +1)% (22+7)% —3(2? +1)* ((22+7)?))




1. Preparation for Quotient rule: Let f = (22 +1)%; g=22z4+7)3, f =8z(22+1)3, and
! ’
g’ = 6(2z + 7)2. Find LLQ_;LL and rewrite your answer as a completely reduced fraction.
Solution: Substitute the given polynomials into ﬁ%}ﬁi’

Recognize as sum of two terms

(2(22+7)3)2
Rewrite each term with constant at left

(82(22+1)%)(2(22+7)%) — (22+1)*(6(22+7)?)
8u(2?+1)% (2(22+7)%) — (2 +1)* (6(22+7)?)

Pull out common factor 2 from numerator

(2(22+7)3)2
162 (2 +1)% (20+7)% —6(z?+1)* (20+7)>

22((22+7)3)2
Cancel constant factor from numerator and denominator

Pull out least power (2 + 1)3 of 22 4 1 from both terms.

4(22+7)6
$(82(2®+1)% (2047)% — (2> +1)* (3(22+7)2))

2(8z (22 +1)% (22+7)% —3(2? +1)* ((22+7)?))

(22+7)6
(2%41)3 (82 (2247)° = (22 +1)(3(22+7)?))

2(22+7)6




1. Preparation for Quotient rule: Let f = (22 +1)%; g=22z4+7)3, f =8z(22+1)3, and
! ’
g’ = 6(2z + 7)2. Find LLQ_;LL and rewrite your answer as a completely reduced fraction.

4
Solution: Substitute the given polynomials into LILg}ﬁil (sw(w2+1)3)(2(2(z2"('22?7_)§:;;+1) (6Q2e+7)?)
2 3 3 2 4
Recognize as sum of two terms = S2(@"+1) (2(21(;(72)%)’__7)(;);1) (6Qe+7)?)
2,1)3 3 2, 1)4 2
Rewrite each term with constant at left = 162(z"+1 (2222—(72)58_:76)(3324—1) (2o +7)
Pull out common factor 2 from numerator = 2(82 (2 +1)° et 3@+ 1)} (22 47)%))
4(22+7)6
2 3 3_,.2 4 2
Cancel constant factor from numerator and denominator = #(Sz(f - (ZmJ;Z +(79;6+1) (@e+1))
T
2 3 3_/.2 2
Pull out least power (2 + 1)3 of 22 + 1 from both terms. = (e7+1) (81(212295_'_(79;64_1)(3(2“_7) )
2,1)3 2 2
Pull out least power (2x + 7)? of 22 + 7 from both terms. = (a”+1) (2z+7)2((28;_$_27g;:7)_(z +D®)
o & S = = 9ace



1. Preparation for Quotient rule: Let f = (22 +1)%; g=22z4+7)3, f =8z(22+1)3, and
! ’
g’ = 6(2z + 7)2. Find LLQ_;LL and rewrite your answer as a completely reduced fraction.

Solution: Substitute the given polynomials into ﬁ%}ﬁi’ (sw(w2+1)3)(2(2(w2"('27;?7_)§:;;+1)4(6(2“'7)2)
2 3 3 2 4 2
Recognize as sum of two terms = S2(@"+1) (2(21(;(72)%)’__7)(;);1) (62z4+7)7)
2,1)3 3 2, 1)4 2
Rewrite each term with constant at left = 162(z"+1 (2222—(72)38_:76)(3324—1) (2o +7)
Pull out common factor 2 from numerator = 2(82 (2 +1)° et 3@+ 1)} (22 47)%))
4(22+7)6
2 3 3_,.2 4 2
Cancel constant factor from numerator and denominator = #(Sz(f - (ZmJ;Z +(79;6+1) e
T
2 3 3_/.2 2
Pull out least power (2 + 1)3 of 22 + 1 from both terms. = (e7+1) (81(212295_'_(79;64_1)(3(2“_7) )
2,1)3 2 (g2
Pull out least power (2x + 7)? of 22 + 7 from both terms. = (a”+1) (21+7)2((§;_$_27g;:7) @+)E)
2,1)3 2 2
Cancel powers of 2z + 7 and rewrite the remaining factor = (&—+1) ’Q‘”‘Wf(mw +56z— (32" +3))



1. Preparation for Quotient rule: Let f = (22 +1)%; g=22z4+7)3, f =8z(22+1)3, and
! ’
g’ = 6(2z + 7)2. Find LL;;L& and rewrite your answer as a completely reduced fraction.

Solution: Substitute the given polynomials into ﬁ%}ﬁi (Sw(’”2+1)3)(2(2(’2“(‘27;?7—)§7)”§+1)4(6(27”4‘7)2)
2 3 3 2 4 2
Recognize as sum of two terms = SZ(@ +1) (2(2“”(;'(72)901_7)(31);‘1) (6(22+7)7)
2143 3 2 14 2
Rewrite each term with constant at left = 102(z"+1) (2222272)1;76)(3’;24'1) (22+7)
Pull out common factor 2 from numerator = 2(82(2®+1)%(2247)° —3(22 +1)1((2247)?))
4(22+7)6
2. 1\3 3,2, 1\4 2
Cancel constant factor from numerator and denominator = #(sz(z +1) (2z+2 +(71;e+1) (3(2247)%))
xT
2., 1\3 3_ .2 2
Pull out least power (22 + 1)3 of 22 + 1 from both terms. = (@+1) (8“”(2””2295_'_(7”;6“)(3(21"'7) )
2,13 2 2
Pull out least power (2 + 7)2 of 2z + 7 from both terms. = (@ +1) (21+7)2((§zf7g;:7) (=2+1)(3))
; . _ (22413 2z+1% (1622 +562— (322 +3))
Cancel powers of 2z 4+ 7 and rewrite the remaining factor = Yooy

_ (@®4+1)3(162%4+562—32°—3)

Distribute the minus sign 2207162

[m] = =

it
N)
yel
)



1. Preparation for Quotient rule: Let f = (22 +1)%; g=22z4+7)3, f =8z(22+1)3, and

g’ = 6(2z + 7)2. Find % and rewrite your answer as a completely reduced fraction.

2 3 3 2 4 2
Solution: Substitute the given polynomials into f/gg_zfg, (Bo(e”+1) )(2(2:2"('27;_37_)§§Q+1) (6(2z4+7)7)
2 3 3 2 4 2
Recognize as sum of two terms = S2(@"+1) (2(21(;(72)%)‘__7)(;);1) (62z4+7)7)
2,1)3 3 2, 1)4 2
Rewrite each term with constant at left = 162(z"+1 (2222272;;76)(3,9324—1) (2o +7)
Pull out common factor 2 from numerator = 2(8e@? )P (o470 32 4 1) (2247)))
4(22+7)8
2 3 3_,.2 4 2
Cancel constant factor from numerator and denominator = ¢(8w(f = (MJ;Z +(7z)6+1) e
xT
2 3 3_/.2 2
Pull out least power (2 + 1)3 of 22 + 1 from both terms. = (e7+1) (Sz(2zzz;x+(7§6+l)(3(21+7) )
2 3 2 2
Pull out least power (2x + 7)? of 22 + 7 from both terms. = (a”+1) (2z+7)2((§;f7g;:7) @+)E)
. . _ (22413 e+77(162%+562— (322 +3))
Cancel powers of 2z 4+ 7 and rewrite the remaining factor = Yooy
L . . _ (@%+1)3(162%+560—322-3)
Distribute the minus sign = 2205752
2 3 2
Collect the remaining factor = (@ +1)2((2113i7;;56m*3)

Note: the Quadratic polynomial factoring criterion assures us that 13z2 + 56z — 3 does not factor because

b2 — dac = 562 — 4(13)(—3) = 3292 is not a perfect square.
[m] = -

i
it
)
»
Q



Working with abbreviations: Let f = (22 + 1)%; g =2(2z + 7)3,
’ ’
Find f—gg_gf—g and rewrite your answer as a completely reduced fraction.

' =8z(x?+1)3, and ¢’ = 6(2z + 7)2.

=] 5 DA



Working with abbreviations: Let f = (22 + 1)%; g=22z+7)3, f =8z(22+1)3, and ¢’ = 6(2z + 7).
Find ng_gf—g, and rewrite your answer as a completely reduced fraction.

Solution: Scroll slowly. Try each step in the left column before you click to see the answer.
Substitute A for 2 + 1 and B for 2z + 7 to get f = A*; g = B3,

' =8zA3, and ¢’ = 6B2.
Substitute into &;#

DA

u]
| o)
1
n
it



Working with abbreviations: Let f = (22 + 1)%; g=22z+7)3, f =8z(22+1)3, and ¢’ = 6(2z + 7).
Find ng_gf—g, and rewrite your answer as a completely reduced fraction.

Solution: Scroll slowly. Try each step in the left column before you click to see the answer.
Substitute A for 2 + 1 and B for 2z + 7 to get f = A%;

g= B3, f =8zA3 and ¢’ =6B2.
3 3 4 2
Substitute into &;# (824 '253)37)? (657)

Recognize as sum of two terms

DA

u]
| o)
1
n
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Working with abbreviations: Let f = (22 + 1)%; g=22z+7)3, f =8z(22+1)3, and ¢’ = 6(2z + 7).
Find ng_gf—g, and rewrite your answer as a completely reduced fraction.

Solution: Scroll slowly. Try each step in the left column before you click to see the answer.
Substitute A for 2 + 1 and B for 2z + 7 to get f = A%;

g= B3, f =8zA3 and ¢ =6B2.
3.983)_ A4(6B2
Substitute into &;# (824 '233)37)? (657)
3.083_ A4(6B2
Recognize as sum of two terms = %@{‘2@

Rewrite each term with constant at left

DA

u]
| o)
1
n
it



Working with abbreviations: Let f = (22 + 1)%;
Find L9=/d"

L2509

g=202x+7)3, f =8z(x%2+1)3 and ¢’ = 6(2x + 7).
and rewrite your answer as a completely reduced fraction.

Solution: Scroll slowly. Try each step in the left column before you click to see the answer.
Substitute A for z2 + 1 and B for 2z + 7 to get f = A*; g = B3, f' =8zA3 and ¢’ =6B2.

’ ’ 3, 3y_ 74 2
Substitute into &;in (824 233)3)? (657)
3013 Ad/aR2
Recognize as sum of two terms = %ﬁgﬂ

. . 3153 _ca4pR2
Rewrite each term with constant at left = 1624 5 —6A"B

22(B3)2

Pull out common factor 2 from numerator



Working with abbreviations: Let f = (22 + 1)%;

Find L9=/d"

L2509

and rewrite your answer as a completely reduced fraction.

g=202x+7)3, f =8z(x%2+1)3 and ¢’ = 6(2x + 7).

Solution: Scroll slowly. Try each step in the left column before you click to see the answer.

Substitute A for 2 + 1 and B for 2z + 7 to get f = A%;

! ’
Substitute into &;in

Recognize as sum of two terms

Rewrite each term with constant at left

Pull out common factor 2 from numerator

g= B3,

(8zA%.2B3)—A*(6B?)
(2B3)?

8zA%.2B%—A%(6B?)
(2B3)?

_ 16z4°B3-6A%B?

22(B3)2

f' =8xA3, and ¢’ = 6B2.

_ 2(8zA°B®—3A4%B?)
- 4B6



Working with abbreviations: Let f = (22 + 1)%;
Find L9=/d"

L2509

g=202x+7)3, f =8z(x%2+1)3 and ¢’ = 6(2x + 7).
and rewrite your answer as a completely reduced fraction.

Solution: Scroll slowly. Try each step in the left column before you click to see the answer.

Substitute A for 2 + 1 and B for 2z + 7 to get f = A%;

! ’
Substitute into &;in

Recognize as sum of two terms

Rewrite each term with constant at left

Pull out common factor 2 from numerator

Cancel before continuing

g= B3,

(8zA%.2B3)—A*(6B?)
(2B3)2

8zA%.2B%—A%(6B?)
(2B3)?

_ 1624°B%—6A4%B?

= 22(B3)2

f' =8xA3, and ¢’ = 6B2.

_ 2(8zA°B®—3A4%B?)
- 4B6



Working with abbreviations: Let f = (22 + 1)%; g=22z+7)3, f =8z(22+1)3, and ¢’ = 6(2z + 7).
’ ’

Find £95f9° and rewrite your answer as a completely reduced fraction.

Solution: Scroll slowly. Try each step in the left column before you click to see the answer.

Substitute A for 2 + 1 and B for 2z + 7 to get f = A% g¢g= B3, f/ =8zA3 and ¢’ =6B2.

3 3 4 2
Substitute into &;# (824 '233)37)? (657)
8zA%.2B%—A%(6B?)
(2B3)?

. . 353 _gAlp2
Rewrite each term with constant at left = %ﬁﬂ

Recognize as sum of two terms

33 54452

Pull out common factor 2 from numerator = %M—B)

Cancel before continuing = (82’5 —3418%) _ (8:A9B°_3A1B%)
/4/36 2B6




Working with abbreviations: Let f = (22 + 1)%; g=22z+7)3, f =8z(22+1)3, and ¢’ = 6(2z + 7).
’ ’

Find £95f9° and rewrite your answer as a completely reduced fraction.

Solution: Scroll slowly. Try each step in the left column before you click to see the answer.

Substitute A for 2 + 1 and B for 2z + 7 to get f = A% g¢g= B3, f/ =8zA3 and ¢’ =6B2.

’ ’ 3, 3y_ 74 2
Substitute into &;in (824 233)3)? (657)
3013 Ad/aR2
Recognize as sum of two terms = %ﬁgﬂ
) ) 3123 a4 R2
Rewrite each term with constant at left = 1624 5 —6A"B

22(B%)?
33 54452
Pull out common factor 2 from numerator = WA—]:JL'BGM—B)
Cancel before continuing = (82’5 —3418%) _ (8:A9B°_3A1B%)
/4/36 2B6

Pull out lowest common power A3 of A



Working with abbreviations: Let f = (22 + 1)%; g=22z+7)3, f =8z(22+1)3, and ¢’ = 6(2z + 7).
’ ’
Find £95f9° and rewrite your answer as a completely reduced fraction.

Solution: Scroll slowly. Try each step in the left column before you click to see the answer.

Substitute A for 2 + 1 and B for 2z + 7 to get f = A% g¢g= B3, f/ =8zA3 and ¢’ =6B2.

’ ’ 3, 3y_ 74 2
Substitute into &;in (824 233)3)? (657)
3013 Ad/aR2
Recognize as sum of two terms = %ﬁgﬂ
) ) 3123 a4 R2
Rewrite each term with constant at left = 1624 5 —6A"B

- 22(B?)?
_ 2(8zA°B®—3A4%B?)
- 1B6
353 _g44p2 353 34452
Cancel before continuing = /(SZA}B63A B7) — (=4 32363A o

Pull out common factor 2 from numerator

A3(8zB%—3A%*"3B?%) _ A3(8z2B°-34B?)

3
Pull out lowest common power A° of A S50 = 556




Working with abbreviations: Let f = (22 + 1)%; g=22z+7)3, f =8z(22+1)3, and ¢’ = 6(2z + 7).
’ ’

Find £95f9° and rewrite your answer as a completely reduced fraction.

Solution: Scroll slowly. Try each step in the left column before you click to see the answer.

Substitute A for 2 + 1 and B for 2z + 7 to get f = A% g¢g= B3, f/ =8zA3 and ¢’ =6B2.

. . fla—fd (8zA3.2B%) - A%(6B?)
Substitute into iggi GBN?
3033 _ A4(6R2
Recognize as sum of two terms = %ﬁﬂ
. . 353 _gadp2
Rewrite each term with constant at left = %ﬁﬂ
3133 34452
Pull out common factor 2 from numerator = WA—EBGM—B)
Cancel before continuing = 2(8:4°B° 34 B?) = (82A%B° 347 B)
/4/36 2B6
3 3_544-352 3 3_ 2
Pull out lowest common power A3 of A = A (8zB 2;;4 B _ 4 (SZB;BG3AB )
32 3-2_ 352 _
Pull out lowest common power B2 of B = A'B (8226 34) _ 4B (28;553 34)




Working with abbreviations: Let f = (22 + 1)%; g=22z+7)3, f =8z(22+1)3, and ¢’ = 6(2z + 7).
’ ’

Find £95f9° and rewrite your answer as a completely reduced fraction.

Solution: Scroll slowly. Try each step in the left column before you click to see the answer.

Substitute A for 2 + 1 and B for 2z + 7 to get f = A% g¢g= B3, f/ =8zA3 and ¢’ =6B2.

’ ’ 3, 3y_ 74 2
Substitute into &;in (824 2(23)3)? (657)
3013 Ad/aR2
Recognize as sum of two terms = %ﬁg@
) ) 3123 a4 R2
Rewrite each term with constant at left = 1624 5 —6A"B

=7 22(B9)2

33 54452
Pull out common factor 2 from numerator = MGM—B)

1B
Cancel before continuing = 2(8:4°B° 34 B?) = (824°5° 341 B?)
/4/36 2B6
3 3_g44-3p2 3 3_ 2
Pull out lowest common power A3 of A = A (8zB 2;;4 B _ 4 (SZB;BG3AB )
352 3-2_ 352 _
Pull out lowest common power B2 of B = A'B (8226 34) _ 4B (28;553 34)
A3 B?(8aB—3A A%(8eB—3A
Cancel common power of B = = Jﬂ_“B
2



Working with abbreviations: Let f = (22 + 1)%; g=22z+7)3, f =8z(22+1)3, and ¢’ = 6(2z + 7).
’ ’

Find £95f9° and rewrite your answer as a completely reduced fraction.

Solution: Scroll slowly. Try each step in the left column before you click to see the answer.

Substitute A for 2 + 1 and B for 2z + 7 to get f = A% g¢g= B3, f/ =8zA3 and ¢’ =6B2.

’ ’ 3, 3y_ 74 2
Substitute into &;in (824 2(23)3)? (657)
3013 Ad/aR2
Recognize as sum of two terms = frd 233 ;4 (65 )
) ) 3153 _ca4pR2
Rewrite each term with constant at left = 1624 5 —6A"B

— 22(B9)?

33 54452
Pull out common factor 2 from numerator = MGM—B)

iB
Cancel before continuing = 2(8:4°B° 34 B?) = (824°5° 341 B?)
/4/36 2B6
3 3_g44-3p2 3 3_ 2
Pull out lowest common power A3 of A = A (8zB 2;;4 B _ 4 (SZB;BG3AB )
352 3-2_ 3 g2 _
Pull out lowest common power B2 of B = A'B (8226 34) _ 4B (28;553 34)
A3 B?(8aB—3A A%(8eB—3A
Cancel common power of B = = Jﬂ_“B
2
_ (22413 Bz (22+7)—3(x%+1))
Go backtox = 2ot
o & = = = 9ace



Working with abbreviations: Let f = (22 + 1)%; g=22z+7)3, f =8z(22+1)3, and ¢’ = 6(2z + 7).
’ ’
Find £95f9° and rewrite your answer as a completely reduced fraction.

Solution: Scroll slowly. Try each step in the left column before you click to see the answer.
Substitute A for 2 + 1 and B for 2z + 7 to get f = A% g¢g= B3, f/ =8zA3 and ¢’ =6B2.

. . flg—tg' (8zA3.2B3)— A*(6B?)
Substitute into ig% CERE
3 .oR3_ A4 2
Recognize as sum of two terms = frd Q(I;B ;4 (65 )
) ) 353 _gAlp2
Rewrite each term with constant at left = %%ﬂ%ﬂ

2(82A° B> —3A4*B?)
4B6

_ 2(82A%B%-34'B%) _ (824%B%-341B?)

- /4/36 - 2B6

A3(8zB%—3A%*"3B?%) _ A3(8z2B°-34B?)

Pull out common factor 2 from numerator =

Cancel before continuing

Pull out lowest common power A% of A =

2B6 - 2B6
352 3-2_ 352 _

Pull out lowest common power B2 of B = A°B (8226 34) _ 4B (28]93853 34)
3 _ 3 _

Cancel common power of B = A SzB—3A = ﬂsgg_‘iﬁl

2
_ (22413 Bz (22+7)—3(x%+1))
Go backtox = 2ot
2 3 2
. _ (@2+1)3(6224562-322-3) _ | (z° +1)°(132% 4 562 — 3)
Expand remaining factor = 20at)1 = 2022+ 7)°
o & = = = 9ace



Working with abbreviations: Let f = (22 + 1)%; g=22z+7)3, f =8z(22+1)3, and ¢’ = 6(2z + 7).
’ ’
Find £95f9° and rewrite your answer as a completely reduced fraction.

Solution: Scroll slowly. Try each step in the left column before you click to see the answer.
Substitute A for 2 + 1 and B for 2z + 7 to get f = A% g¢g= B3, f/ =8zA3 and ¢’ =6B2.

. . flg—tg' (8zA3.2B3)— A*(6B?)
Substitute into ig% CERE
3 .oR3_ A4 2
Recognize as sum of two terms = frd Q(I;B ;4 (65 )
) ) 353 _gAlp2
Rewrite each term with constant at left = %%ﬂ%ﬂ

2(82A° B> —3A4*B?)
4B6

_ 2(82A%B%-34'B%) _ (824%B%-341B?)

- /4/36 - 2B6

A3(8zB%—3A%*"3B?%) _ A3(8z2B°-34B?)

Pull out common factor 2 from numerator =

Cancel before continuing

Pull out lowest common power A% of A =

2B6 - 2B6
352 3-2_ 352 _

Pull out lowest common power B2 of B = A°B (8226 34) _ 4B (28]93853 34)
3 _ 3 _

Cancel common power of B = A SzB—3A = ﬂsgg_‘iﬁl

2
_ (22413 Bz (22+7)—3(x%+1))
Go backtox = 2ot
2 3 2
. _ (@2+1)3(6224562-322-3) _ | (z° +1)°(132% 4 562 — 3)
Expand remaining factor = 20at)1 = 2022+ 7)°
o & = = = 9ace



3.1 Llet f(z) =2 —x%}a=x,b=x —h. Then
fb)=f(a)

3. In each of the following, find &%ﬂ and rewrite your answer as a polynomial or as a reduced fraction. Go
slowly through the slide and write down the answer to each part before you move ahead.
b—a

=] 5 DA



_ famh—f)
(z—h)—=x

=] 5 DA

3.1 Let f(z) =2 —x%}a=x,b=x —h. Then
f(bl))—f(a)

3. In each of the following, find &%ﬂ and rewrite your answer as a polynomial or as a reduced fraction. Go
slowly through the slide and write down the answer to each part before you move ahead.



3.1 Llet f(z) =2 —x%}a=x,b=x —h. Then
f(bl))—f(a)

3. In each of the following, find &%ﬂ and rewrite your answer as a polynomial or as a reduced fraction. Go
slowly through the slide and write down the answer to each part before you move ahead.

_ fe=h)—f(x) _ flz=h

- (z—h)—z

)= f(=)
R

=] 5 DA



3.1 Llet f(z) =2 —x%}a=x,b=x —h. Then
f(bl))—f(a)

3. In each of the following, find &%ﬂ and rewrite your answer as a polynomial or as a reduced fraction. Go
slowly through the slide and write down the answer to each part before you move ahead.

_ fe=h)—f(x) _ flz=h

- (z—h)—z

)= f(=)
R

=] 5 DA

L (@=h) - (@ —h)? = (2 —2%))



_ fe-h—f@)
(z—h)—=x

_ =1

~ h

3.1 Llet f(z) =2 —x%}a=x,b=x —h. Then
f(bl))—f(a)

3. In each of the following, find &%ﬂ and rewrite your answer as a polynomial or as a reduced fraction. Go
slowly through the slide and write down the answer to each part before you move ahead.

_ f(w—’i)h—f(w)
((:1: —h)—(z— h)2 —(z— m2))

—% (z — h — (2® — 2ha + h?) — z + z?)

=] 5 DA



_ fe-h—f@)
(z—h)—=x

_ =1

~ h

3.1 Llet f(z) =2 —x%}a=x,b=x —h. Then
f(bl))—f(a)

3. In each of the following, find &%ﬂ and rewrite your answer as a polynomial or as a reduced fraction. Go
slowly through the slide and write down the answer to each part before you move ahead.

_ f(w—’i)h—f(w)
((:1: —h)—(z— h)2 —(z— m2))

—% (z — h — (2® — 2ha + h?) — z + z?)
=—E(at—h—z2+2h:c—h2—z+z2)



_ fe-h—f@)
(z—h)—=x

_ =1

~ h

3.1 Llet f(z) =2 —x%}a=x,b=x —h. Then
f(bl))—f(a)

3. In each of the following, find &%ﬂ and rewrite your answer as a polynomial or as a reduced fraction. Go
slowly through the slide and write down the answer to each part before you move ahead.

_ f(w—’i)h—f(w)
((:1: —h)—(z— h)2 —(z— m2))

—% (z — h — (2® — 2ha + h?) — z + z?)
=—%(w—h—z2+2hx—h2—z+z2)
= —+ (# — h=o7 + 2ha — h?—a477)



_ fe-h—f@)
(z—h)—=x

_ =1

~ h

3.1 Llet f(z) =2 —x%}a=x,b=x —h. Then
f(bl))—f(a)

3. In each of the following, find &%ﬂ and rewrite your answer as a polynomial or as a reduced fraction. Go
slowly through the slide and write down the answer to each part before you move ahead.

_ f(w—’l)h—f(w)
((z—h) = (2 — h)? — (2 —2?))

—% (z — h — (2® — 2ha + h?) — z + z?)
=—% (z — h— 2% +2ha — h? — x + 2?)

= —+ (# — h=o7 + 2ha — h?—a477)
=—+ (=h+2hz — h?)



_ fe-h—f@)
(z—h)—=x

_ =1

~ h

3.1 Let f(z) =z —2?;a=x,b=2x — h. Then
f(bl))—f(a)

3. In each of the following, find &%ﬂ and rewrite your answer as a polynomial or as a reduced fraction. Go
slowly through the slide and write down the answer to each part before you move ahead.

_ f(w—’l)h—f(w)
((z—h) = (2 — h)? — (2 —2?))

—% (z — h — (2® — 2ha + h?) — z + z?)
=—% (z — h— 2% +2ha — h? — x + 2?)

= —+ (# — h=o7 + 2ha — h?—a477)
=—+ (=h+2hz — h?)

= —}l{ (}{(—1 + 2z — h))

—2z+1+h



_ fe—h)—f ()
(z—h)—=x

_ =1

~ h

3.1 Let f(z) =z —2?;a=x,b=2x — h. Then
f(bl))—f(a)

3. In each of the following, find &%ﬂ and rewrite your answer as a polynomial or as a reduced fraction. Go
slowly through the slide and write down the answer to each part before you move ahead.

_ f(w—’l)h—f(w)
((:1: —h)—(z— h)2 —(z— ac2))

32 Let f(x) =z —2%;a=x;b=x+h . Then
=pe)
—% (z — h — (2® — 2ha + h?) — z + z?)
=—%(w—h—z2+2hx—h2—z+z2)
= —+ (# — h=o7 + 2ha — h?—a477)
=—+ (=h+2hz — h?)

= —}l{ (}{(—1 + 2z — h))

—2z+1+h



_ fe—h)—f ()
(z—h)—=x

_ =1

~ h

3.1 Let f(z) =z —2?;a=x,b=2x — h. Then
f(bl))—f(a)

3. In each of the following, find &%ﬂ and rewrite your answer as a polynomial or as a reduced fraction. Go
slowly through the slide and write down the answer to each part before you move ahead.

32 Let f(x) =z —2%;a=x;b=x+h . Then
_ fe@=h-f(=) fO)=fa) _ flzt+h)=f(z)
—h b—a (z+h)—z

((z—h) = (2 — h)? — (2 —2?))

= —% (z — h — (2® — 2ha + h?) — z + z?)

=—% (z — h— 2% +2ha — h? — x + 2?)
= —+ (# — h=o7 + 2ha — h?—a477)
=—+ (=h+2hz — h?)

= —}l{ (}{(—1 + 2z — h))

—2z+1+h



_ fe—h)—f ()
(z—h)—=x

_ =1

~ h

3.1 Let f(z) =z —2?;a=x,b=2x — h. Then
f(bl))—f(a)

3. In each of the following, find &%ﬂ and rewrite your answer as a polynomial or as a reduced fraction. Go
slowly through the slide and write down the answer to each part before you move ahead.

_ f(w—’l)h—f(w)
((:1: —h)—(z— h)2 —(z— ac2))

32 Let f(x) =z —2%;a=x;b=x+h . Then
f®)=f(a) _ flz+h)—f(2)
b—a z+h)—x
—% (z — h — (2® — 2ha + h?) — z + z?)
=—% (z — h— 2% +2ha — h? — x + 2?)
= —+ (# — h=o7 + 2ha — h?—a477)
=—+ (=h+2hz — h?)

= —}l{ (}{(—1 + 2z — h))

_ f@h)—f()
h

—2z+1+h



_ fe—h)—f ()
(z—h)—=x

_ =1

~ h

3.1 Let f(z) =z —2?;a=x,b=2x — h. Then
f(bl))—f(a)

3. In each of the following, find &%ﬂ and rewrite your answer as a polynomial or as a reduced fraction. Go
slowly through the slide and write down the answer to each part before you move ahead.

_ f(w—’l)h—f(w)
((:1: —h)—(z— h)2 —(z— ac2))

—% (z — h — (2® — 2ha + h?) — z + z?)
=—%(w—h—z2+2hx—h2—z+z2)
= —+ (# — h=o7 + 2ha — h?—a477)
=—+ (=h+2hz — h?)

= —}l{ (}{(—1 + 2z — h))

F(b)—fla) _ flath)—f(=)
b—a xz+h

—T

32 Let f(x) =z —2%;a=x;b=x+h . Then
_ fz+h)—f(x)
h
= % ((w+h)—(m+h)2—(m—m2))

—2z+1+h



3. In each of the following, find &%ﬂ and rewrite your answer as a polynomial or as a reduced fraction. Go
slowly through the slide and write down the answer to each part before you move ahead.

3.1 Llet f(z) =2 —x%}a=x,b=x —h. Then 32 Let f(x) =z —2%;a=x;b=x+h . Then
f®)=f(a) _ flz=h)=f(z) _ flz=h)=f(z) fO)—f(a) _ fleth)=f(x) _ flz+h)=f(z)
b—a (z—h)—z —h b—a (z+h h

— (@ —h) = (@ —h)? - (x —2?))
=—+ (z—h—(2? = 2ha + h?) — z + 2?)
=—%(z—h—z2+2hx—h2—z+z2)
= —+ (# — h=o7 + 2ha — h?—a477)

=—+ (=h+2hz — h?)

— (20 m) =

—T

((w—l—h) —(z+h)? - (m—xz))

1
R
%(z+h—(z2+2hz+h2)—m+m2)



3. In each of the following, find &%ﬂ and rewrite your answer as a polynomial or as a reduced fraction. Go
slowly through the slide and write down the answer to each part before you move ahead.

3.1 Llet f(z) =2 —x%}a=x,b=x —h. Then 32 Let f(x) =z —2%;a=x;b=x+h . Then
f®)=f(a) _ flz=h)=f(z) _ flz=h)=f(z) fO)—f(a) _ fleth)=f(x) _ flz+h)=f(z)
b—a (z—h)—z —h b—a (z+h)—x h

— (@ —h) = (@ —h)? - (x —2?))
=—+ (z—h—(2? = 2ha + h?) — z + 2?)
=—%(z—h—z2+2hx—h2—z+z2) =
= —+ (# — h=o7 + 2ha — h?—a477)

=—+ (=h+2hz — h?)

— (20 m) =

((w+h)—(m+h)2—(m—x2))
(x4 h— (22 + 2hx + h?) — z + 2?)
(x+h—x2—2h:v—h2—x+x2)

Tl= = T



3. In each of the following, find &%ﬂ and rewrite your answer as a polynomial or as a reduced fraction. Go
slowly through the slide and write down the answer to each part before you move ahead.

3.1 Llet f(z) =2 —x%}a=x,b=x —h. Then 32 Let f(x) =z —2%;a=x;b=x+h . Then
f(b) f(a) — f(? hf)b) flz) _ flz— h) f(=) f(b)—f(a) f(zv-ﬁf) f@) _ f(Z+h}1—f(I)
xTr— —x —x

=—Tl(<x—h)—(z—h>2—(w—m2))

=—% (z — h — (2® — 2ha + h?) — z + z?)
—%(z—h—z2+2hx—h2—z+z2) =
—+ (# — h=a7 + 2ha — h2—a47?) =

—+ (=h +2hz — h?)

3 (Hor 20 ) = [ZHTTT]

(w—l—h) (x+h)? — (z — 2?))
(x4 h— (22 + 2hx + h?) — z + 2?)
(x+h—a%—2hx — h? —z + 2?)

(# + h=a? — 2hz — h>~z4a7)

:-I»-' T T T



3. In each of the following, find &%ﬂ and rewrite your answer as a polynomial or as a reduced fraction. Go
slowly through the slide and write down the answer to each part before you move ahead.

3.1 Llet f(z) =2 —x%}a=x,b=x —h. Then 32 Let f(x) =z —2%;a=x;b=x+h . Then
f(b) f(a) _ fla=h)—f(=) _ f(z— h) f(x) f(b)—f(a) _ fath)—f(=) _ flz+h)—f(x)
(z—h)—z (z+h)—z h
:_Tl((m—h)—(m—h)Q—(m—x2)) =%(w+h) m+h)2—(m—x2))
=—% (x—h—(x2—2hx+h2)—a:+:v2) :%(z—i—h (22 4 2hax + h?) — x + 22 )
—% (z—h—z2+2hx—h2—z+z2) :%(x—i-h—x —2hx—h2—x+x2)
—+ (# — h=a7 + 2ha — h2—a47?) =+ (£ + h=a? — 2hx — h?>a4x?)
—L (—h+ 2hz — h?) =7 (h—2ha — h?)

3 (Hor 20 ) = [ZHTTT]



3. In each of the following, find &%ﬂ and rewrite your answer as a polynomial or as a reduced fraction. Go
slowly through the slide and write down the answer to each part before you move ahead.

3.1 Llet f(z) =2 —x%}a=x,b=x —h. Then 32 Let f(x) =z —2%;a=x;b=x+h . Then
f(b) f(a) — f(? hf)b) flz) _ flz— h) f(=) f(b)—f(a) f(zv-ﬁf) f@) _ f(Z+h’1—f(I)
xTr— —x —x

= = = =

=—Tl(<x—h)—(z—h>2—(x—x2))
=—%(x—h—(x2—2hx+h2)—a:+:v2) = (z—i—h (22 +2hz+h2)—m+m)
—%(z—h—z2+2hx—h2—z+z2) = (x—i—h—x —2hx—h2—x+x2)
—+ (# — h=a7 + 2ha — h2—a47?) =+ (£ + h=a? — 2ha — h?—a42?)

—L (—h+2hz - n?) =3 (h—2hz — h?)

-4 (-1 20— ) = [ iea] =3 (2o ) =[2ev 0]

(w—l—h) (x+h)? — (z — 2?))

== e



3 Find W and rewrite your answer as a polynomial or as a reduced fraction. Go slowly through the slide
and write down the answer to each part before you move ahead.
3.3 Let f(z) = L;a==2,b=a+h. Then
f®)—f(a) _
b—a
(=] = QA



fzt+h)—f(=z)
(z+h)—=z

3 Find W and rewrite your answer as a polynomial or as a reduced fraction. Go slowly through the slide
and write down the answer to each part before you move ahead.
3.3 Let f(z) = L;a==2,b=a+h. Then
f®)—f(a) _
b—a



—f()
D)

—x

_ fath)—f(z)
h

3 Find W and rewrite your answer as a polynomial or as a reduced fraction. Go slowly through the slide
and write down the answer to each part before you move ahead.
3.3 Let f(z) = L;a==2,b=a+h. Then
f®)=f(a) _ f(z+h)
b—a - (z+



—f() _ flz+h)—f(z)
h)—z h
= L (f(z+h) - f(z))

3 Find W and rewrite your answer as a polynomial or as a reduced fraction. Go slowly through the slide
and write down the answer to each part before you move ahead.
3.3 Let f(z) = L;a==2,b=a+h. Then
f®)=f(a) _ f(z+h)
b—a - (z+



3 Find W and rewrite your answer as a polynomial or as a reduced fraction. Go slowly through the slide
and write down the answer to each part before you move ahead.

3.3 Let f(z) = L;a==2,b=a+h. Then
F®)=f(a) _ fla+h)=f(z) _ f@+h)—f(z)
b—a (z+ h

—x

= L (f(z+h) - f(z))
_ 1 1 1
— h \z+h — ;)



3 Find W and rewrite your answer as a polynomial or as a reduced fraction. Go slowly through the slide
and write down the answer to each part before you move ahead.

3.3 Let f(z) = L;a==2,b=a+h. Then
F®)=f(a) _ fla+h)=f(z) _ f@+h)—f(z)
b—a (z+ h

)—x

(f(z+h) = f(z))

Il
D




3 Find W and rewrite your answer as a polynomial or as a reduced fraction. Go slowly through the slide
and write down the answer to each part before you move ahead.

33 Let f(z) = L;a=x,b==x+h. Then

z?

f)—f(a) _ flz+h)—f(z) _ flz+h)—f(z)
b—a (z+ h

=
=5 (fz+h) = f(2))

= % (z-ql-h - %)
=3(Fez-1-)
=+ (o5 — =)



3 Find W and rewrite your answer as a polynomial or as a reduced fraction. Go slowly through the slide
and write down the answer to each part before you move ahead.

33 Let f(z) = L;a=x,b==x+h. Then

z?
f)—f(a) _ flz+h)—f(z) _ flz+h)—f(z)
b—a (z+ h

)—x

(f(z+h) = f(z))

z—(xz+h ) _ 1 z—z—h



3 Find W and rewrite your answer as a polynomial or as a reduced fraction. Go slowly through the slide
and write down the answer to each part before you move ahead.

3.3 Let f(z) = %;a =z,b=x+h. Then 3.4 Let f(x) = ﬁ;a =xz,b=x+ h. Then

f)—f(a) _ flz+h)—f(z) _ flz+h)—f(z) FO)=fa) _
b—a - (z+h)—z h b—a

=5 (fl@+h) = f(2)

_ 1 1 1

— (w+h - ;)
1 1 T 1 h

= (-1 )

_ 1 T _ _x+h

T h ((z+h)z z(z+h))

_ 1 (z— x+h ) _ 1 z—=x—h

— h \ z(z+h) ~ h  z(z+h)

1. = | _=1

- Z z(z+h) ~ | z(z+h)




3 Find W and rewrite your answer as a polynomial or as a reduced fraction. Go slowly through the slide
and write down the answer to each part before you move ahead.

3.3 Let f(z) = %;a =z,b=x+h. Then 3.4 Let f(x) = ﬁ;a =xz,b=x+ h. Then

f)—f(a) _ flz+h)—f(z) _ flz+h)—f(z) f®)=f(a) _ flz+h)—f(z)
b—a - (z+h)—z h b—a (z+h)—z

= (fl@+h) = f(2))

_ 1 1 1

~—h (w+h - ;)
1 1 T 1 h

=4 (emi-150)

_ 1 T _ _x+h

T h ((z+h)z z(z+h))

_ 1 (z— x+h ) _ 1 z—=x—h

— h \ z(z+h) ~ h  z(z+h)

1. = | _=1

- Z z(z+h) ~ | z(z+h)




3 Find W and rewrite your answer as a polynomial or as a reduced fraction. Go slowly through the slide
and write down the answer to each part before you move ahead.

3.3 Let f(z) = %;a =z,b=x+h. Then 3.4 Let f(x) = ﬁ;a =xz,b=x+ h. Then

f)—f(a) _ flz+h)—f(z) _ flz+h)—f(z) fO)=fa) _ fle+h)—f(=z) _ fz+h)—f(z)
b—a - (z+h)—=z h b—a (z+h)—x h

=5 (fl@+h) = f(2) =

_ 1 1 1

~—h (w+h - ;)
1 1 T 1 h

= (-1 )

_ 1 x _ _x+h

T h ((z+h)z z(z+h))

_ 1 (z— x+h ) _ 1 z—=x—h

— h \ z(z+h) ~ h  z(z+h)

1. = | _=1

- Z z(z+h) ~ | z(z+h)




3 Find W and rewrite your answer as a polynomial or as a reduced fraction. Go slowly through the slide
and write down the answer to each part before you move ahead.

3.3 Let f(z) = %;a =z,b=x+h. Then 3.4 Let f(x) = ﬁ;a =xz,b=x+ h. Then

f)—f(a) _ flz+h)—f(z) _ flz+h)—f(z) f)—f(a) _ flz+h)—f(z) _ f(z+h)—f(z)
b—a - (z+h)—z h b—a (z+h)—x h

=5 (f@+h) - f@) =4 (f@@+h) = f(@))

_ 1 1 1 —

— (w+h - ;) -

_1( 1 x 1 ax+h

-t (Fm-2-L-=)

_ 1 T _ _x+h

T h ((z+h)z z(z+h))

_ 1 (z= x+h _ 1 zxz—xz—h

T h ( z(x+h) ) ~ h " z(zth)

_1 |

_Z z(z+h) ~ | z(z+h)




3 Find W and rewrite your answer as a polynomial or as a reduced fraction. Go slowly through the slide
and write down the answer to each part before you move ahead.

3.3 Let f(z) = %;a =z,b=x+h. Then 3.4 Let f(x) = ﬁ;a =xz,b=x+ h. Then

fB)=f(a) _ flz+h)—f(z) _ flz+h)—f(=) f®)—fa) _ fla+h)—f(z) _ flz+h)—f(=)
b—a - (z+h)—z h b—a (z+h)—x h

=7 (fz +h) = f(x) =4 (fz +h) = f(x))

_ 1 1 1 _ 1 +h

~h (w+h - 5) h (21i2h+3 - 2;:—3)

_ 1 1 T 1 +h _

=i (& i1 5%) =

_ 1 i _ _z+h

T h ((z+h)z z(z+h))

_ 1 (17—{17+h]) _ 1 z—xz—h

~ h z(x+h) ~ h  z(z+h)

1, = _|_ =1

_Z z(z+h) ~ | z(z+h)




3 Find W and rewrite your answer as a polynomial or as a reduced fraction. Go slowly through the slide
and write down the answer to each part before you move ahead.

3.3 Let f(z) = %;a =z,b=x+h. Then 3.4 Let f(x) = ﬁ;a =xz,b=x+ h. Then

f)—f(a) _ flz+h)—f(z) _ flz+h)—f(z) f)—f(a) _ flz+h)—f(z) _ f(z+h)—f(z)
b—a - (z+h)—z h b—a (z+h)—x h

=5 (fl@+h) = f(2) =4 (fz +h) = f(x))

— _ 1 +h

- % (w-ql-h - %) h (21i2h+3 - zzie,)

1 1 xz _ 1 z+h _ 1 z+h L2x43 _ _x | 2x+2h+3

T h\z+h 'z = ath ~ h \22+2h+3 " 22+3 ~ 22+3  22+2h+3

_ 1 T _ _x+h —

T h ((z+h)z z(z+h))

_ 1 (17—{17+h]) _ 1 =z—a—h

~ h z(x+h) ~ h  z(z+h)

1. = | _=1

_Z z(z+h) ~ | z(z+h)




3 Find W and rewrite your answer as a polynomial or as a reduced fraction. Go slowly through the slide
and write down the answer to each part before you move ahead.

3.3 Let f(z) = ~;a=x,b=x+ h. Then 3.4 Let f(z) = 5.5z ==2,b=x+h. Then

f)—f(a) _ f(z+h) f(=) _ flz+h)—f(=) f)—f(a) _ flz+h)—f(z) _ f(1r+h) f(z)
b—a (z+h)—=z h b—a (@th)—=

=4 (flz+h) = f(x)) = 4 (f@+h) = f(x))

_ _ 1 +h

- % (w-ql-h - %) ~h (21i2h+3 zzie,)

1 1 T 1 xz+h _ 1 2x+3 x 2x+2h+3

—h (m T T o :c+h) ~h (2:c+2h+3 22+3  2z+3 2:c+2h+3)

_ l( x _ _a+h ) _1 (z(Zz)+m(3)+h(2z)+h(3) z(2z)+x(2h)+x(3))

= h \(@+h)z ~ z(z+h) h (2z+3+2h) (22 +3) (2z+3+2h) (22 +3)

_ 1 (17—{17+h]) _ 1 =z—a—h _

~ h z(x+h) ~ h  z(z+h) -

1. = | _=1

_Z z(z+h) ~ | z(z+h)




3 Find W and rewrite your answer as a polynomial or as a reduced fraction. Go slowly through the slide
and write down the answer to each part before you move ahead.

= =

3.3 Let f(x) = a_wb_a:—i—h Then

f®)—f(a) _ f(11+h) fx) _ fle+h)—f(z)
b—a (z+h)—=z h

=5 (fz+h) = f(2))

_ 1 1 1

B (w+h - ;)

_1(_ 1z 1 ath

-t (Fm-2-L-=)

_ 1 T _ _x+h

T h ((z+h)z z(z+h))

_ 1 (17—{17+h]) _ 1 =z—a—h

~ h z(x+h) ~ h  z(z+h)

1 -1

_Z z(z+h) ~ | z(z+h)

3.4 Let f(z) =

FO)=fa) _
b—a

X . —
2z+3: 4= %

b=x+ h. Then

h)—x
- f(2))

_xz+h _x
2z+2h+3 ~ 2z+3

(f(z+h)

1
h
1
h

f(a(H-h) fx) _ f(Z+h) f(z)

x 2:c+2h+3)

L 2z43
21:+2h+3 2z+3

2z+3 ~ 2z+2h+3
z(20)+a(3)+h(22)+h(3)  z(2x)+a(2h)+a(3)
(2z+3+2h)(20+3) (2z+3+2h)(25+3)

222 +3z+2hx+3h— (222 +2zh+3z)

h(20+3+2h)(22+3)

)



3 Find W and rewrite your answer as a polynomial or as a reduced fraction. Go slowly through the slide
and write down the answer to each part before you move ahead.

3.3 Let f(z) = ~;a=x,b=x+ h. Then 3.4 Let f(z) = 5.5z ==2,b=x+h. Then

f)—f(a) _ f(z+h) f(z) _ flat+h)—f(z) f®)—f(a) _ fla+h)—f(z) _ f(z+h) f(z)

b—a (z+h)—=z h b—a (@th)—=
=} (fl@+h) = f(z)) = 5 (f@+h) = f(2))
_ 1 1 1 _ 1 +h
~h (w+h - 5) ~h (21i2h+3 2;:—3)
_ 1 1 T 1 x+h _ 1 2243 _ _ =z . 2z+2h+3
—h (m T T o :c+h) ~h (2:c+2h+3 2243 2z+3 2:c+2h+3)
_ l( x _ _a+h ) _ 1 (z(Zz)+m(3)+h(2z)+h(3) _ z(2z)+x(2h)+x(3))
= 2 \@+h)z ~ z(z+h) ~h (2z+3+2h)(22+3) (2+3+2h)(22+3)
_ 1 (z—1z+hz) _ 1 z—z—h _ 2¢%43z42ha+3h— (222 +22h+3x)
— h \ z(z+h) " h z(z+h) - h(2z+3+2h)(2x+3)
_1. =k | -1 _ 24713 L 20T 3h—207 =20l 3%
- z(z+h) ~ | z(z+h) h(2z+3+2h)(2z+3)
o = = = = 9ac



3 Find W and rewrite your answer as a polynomial or as a reduced fraction. Go slowly through the slide
and write down the answer to each part before you move ahead.

3.3 Let f(x) = a_wb_a:—i—h Then
f®)—f(a) _ f(z+h) flz) _
b—a (z+h)—=z

=5 (fz+h) = f(2))

_ 1 1 1

B (w+h - ;)

_1(_ 1z 1 ath
-t (Fm-2-L-=)

_ 1 T _ _x+h

T h ((z+h)z z(z+h))

_ 1 (17—{17+h]) _ 1 =z—a—h
~ h z(x+h) ~ h  z(z+h)
1 -1

_Z z(z+h) ~ | z(z+h)

3.4 Let f(z) =
f®)—f(a) _
b—a

X . —
2z+3: 4= %

b=x+ h. Then

UCEOR
0

h)—x

f(a(H-h) fx) _ f(Z+h) f(z)

f(2))

— _xz+h _®
- 2z+2h+3 ~ 2z+3
_ 1 L 2z43 x . 2z+2h+3
= 2:c+2h+3 2243 22+3  22+2h+3
_ 1 (z@2)+z(3)+h(20)+h(3) _ z(2x)+@(2h)+a(3)
~h (2z+3+2h)(20+3) (2z+3+2h)(25+3)
_ 22?+3z+2ha+3h— (222 +2zh+3x)
- h(2z+3+2h)(22+3)
_ 24713 L 20T 3h—207 =20l 3%
h(2x+3+2h)(22+3)
3K 3
}{(21+3+2h)(2w+3) (2z+3+2h)(2z+3)
[m] = = =

)



The following examples use the identity (A + B)(A — B) = A2 — B2 by substituting A = vz + h and B = \/x.
Then (Vz +h+ V) (VT +h—x) =z +h)?—- (V)2 =2z+h—x=h.
3.5 Let f(z) = v/7;a = z,b =z + h. Then
f{bbz—fia2 —
—a
(=] = QA



The following examples use the identity (A + B)(A — B) = A2 — B2 by substituting A = vz + h and B = \/x.
Then (Vz +h+ V) (VT +h—x) =z +h)?—- (V)2 =2z+h—x=h.
3.5 Let f(z) = v/7;a = z,b =z + h. Then
f)=f(a) _ flz+h)=f(x)
b—a - (z+h)—=z
(=] = QA



The following examples use the identity (A + B)(A — B) = A2 — B2 by substituting A = vz + h and B = \/x.
Then (Vz +h+ V) (VT +h—x) =z +h)?—- (V)2 =2z+h—x=h.
3.5 Let f(z) = v/7;a = z,b =z + h. Then
f®O)—fa) _ flath)=f(x) _ f(z+h)—f(z)
b—a - (z+h)—=xz h
(=] = QA



The following examples use the identity (A + B)(A — B) = A2 — B2 by substituting A = vz + h and B = \/x.
Then (Vz +h+ V) (VT +h—x) =z +h)?—- (V)2 =2z+h—x=h.
3.5 Let f(z) = v/7;a = z,b =z + h. Then
f®O)—fa) _ flath)=f(x) _ f(z+h)—f(z)
b—a - (z+h)—=xz h
=3 (fl@+h) = f(2))



Vz+h—+/z
h

The following examples use the identity (A + B)(A — B) = A2 — B2 by substituting A = vz + h and B = \/x.
Then (Vz +h+ V) (VT +h—x) =z +h)?—- (V)2 =2z+h—x=h.
3.5 Let f(z) = v/7;a = z,b =z + h. Then
f®O)—fa) _ flath)=f(x) _ f(z+h)—f(z)
b—a - (z+h)—=xz h
» (fl@+h) — f(x))



The following examples use the identity (A + B)(A — B) = A2 — B? by substituting A =
Then (Vz+h+ Vo)V +h—vr)=(r+h)? - (Vz)l=z+h—x=h
3.5 Let f(z) = v/7;a = z,b =z + h. Then
f)=fla) _ flz+h)=f(z) _ f(fH-h) f(z)
b—a - (z+h)—=z
3w (fl@+h) -
_ Vath—z
- R

Vz+hand B=+/z
f(@))
VaER—\E  aEhyE
- Va+htyz




The following examples use the identity (A + B)(A — B)
Then (Vz +h+VZ) (VT +h—
3.5 Let f(x)
fb)—f(a)
b—a

= A? — B? by substituting A = v/ + h and B = /2.
VE) = (VTR — (V) =z +h—z=h

Vz;a=z,b=x+ h. Then

_ flath)—f(z) _ f(fﬂ"rh) f(z)
- (z+h)—=z

=3 (fl@+h) = f(2))
_ YaFhoya

. VathtVz
Va+h+z

_ (EER— B (it /D)
h(v/z+h++/z)

_ Yeth—va
- h




The following examples use the identity (A + B)(A — B) = A2 — B2 by substituting A = vz + h and B = \/x.
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