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For each equation, evaluate for M .

D fx)=4-x

2) fx) =x?
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3) f(x)=2x*+38

4) f(x)=—x?>+5x+1
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Solutions:
1) Find f(x + h) by replacing x in f(x) with x + h:
fx+h)=4—-(x+h)

Plug f (x + k) and £ (x) into L1,

4—(x+h)—(“4—x)

h
Distribute the negative into (x + h) and (4 — x):

4—x—h—-4+x
h

Cancel out like terms:

4—x—h—-4+x

2) Find f(x + h) by replacing x in f(x) with x + h:
f(x+ h) = (x + h)?

fle+h)=f(x).
—

(x + h)? — x?
h

Plug f(x + h) and f(x) into

Expand and FOIL (x + h)?:
(x + h)(x + h) — x?
h

x?% + 2hx + h? — x?
h

Cancel out like terms:

%%+ 2hx + h? — %%
h
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2hx + h?
h

Factor out h from the numerator and simplify:

h(2x + h)
h

=2x+h

3) Find f(x + h) by replacing x in f(x) with x + h:
f(x+h)=2(x+h)?*+8

Plug f(x + h) and f (x) into L),

2(x+h)?>+8—(2x*> +8)
h

FOIL (x + h)? and distribute the negative into (2x% + 8):

2(x + h)(x + h) + 8 — (2x* + 8)

h
_ 2(x* + xh + xh + h?) + 8 — (2x* + 8)

h

_ 2(x* +2xh + h?) + 8 — (2x* + 8)
h

_ 2x% +4xh+2h* + 8 — (2x* + 8)
h

_ 2x% +4xh+2h® + 8 — 2x* — 8
h

Cancel out like terms from the numerator:
_29&+4xh+ 2h?> +8 —2x%2—8
- h

_ Axh + 2h?
B h
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Factor out h and simplify:

_ h(4x +2h)
~ T n

=4x+ 2h

4) Find f(x + h) by replacing x in f(x) with x + h:
fx+h)=—-(x+h)?+5(x+h)+1

Plug f(x + h) and f (x) into LX)

—(x+h?+5&+h+1—(—x*>+5x+1)
h

Expand and FOIL (x + h)?:

—(x+hx+h) +5x+h)+1—(—x2+5x+1)

h
_ —(x*+xh+xh+h*)+5(x+h)+1—(—x*+5x+1)
B h
_—(x*+2xh+h*) +5(x+h)+1—(—x*+5x + 1)
B h

Distribute 5 into (x + h):

—(x?>+2xh+h?) +5x+5h+1— (—x*+5x + 1)
h

Distribute negatives into (x% + 2xh + h?) and (—x? + 5x + 1):

—x?>—2xh—h?>+5x+5h+1+x>—-5x—-1
h

Cancel out like terms:
—x*>—2xh—h®*+5x+5h+++x*—5x—1
h
_ —2xh — h?> + 5h
B h
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Factor out h and simplify:

h(=2x — h + 5)
h

=—-2x—h+5
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