Section 2.3: Differentiation Forumlas

Reminder about notation. Let y = f(z).

e The derivative may be denoted in the following ways:

dy

! d /
f(x) OR %f(x) OR Y OR e

e The derivative evaluated at a value of z, say for example x = 5, may be denoted in the
following ways:

, d dy
f (5) OR d:L‘f(x) =5 OR Yy =5 OR drlz=5

DERIVATIVE OF A CONSTANT

For any constant c,

THE POWER RULE
For any constant exponent n,

a4
dzx

[xn] nfl'

Example 1. Find the derivative of the following functions:

(a) f(x)=aT (b) g(x) =2/ (c) h(z) = ¥z (d) k(z) = =



2 SECTION 2.3: DIFFERENTIATION FORUMLAS

CONSTANT MULTIPLE RULE

For any constant c,

Example 2. Find the derivative of the following functions:

(a) y = 42" (b) f(2) =3z (©) g(2) =

THE SUM/DIFFERENCE RULE

1) % 9(a)] = £12) £ 4/(2).

Example 3. Find the derivative of

)
+3vVz— —= — 8z —5.

2 5
_ .4 3 2
y=3z" —22° +42" 4+ — — 6z

3r  4x2
SOLUTION. First rewrite using positive and negative exponents:

5

8z -5
6oz

2 5
y:3x4—2x3+4x2+£—47;2+3f—

2 5 5
y =3zt — 223 + 422 + gm_l — Zx_Q + 3212 — 61'_1/3 —8xr —5

2 5 3 5
"~ (1923 — 622 42,9 3,9 _1/2 —4/3
Y z° — 6x° + 8x 3:c + 57T + 5% + 18:8 8
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Example 4. Find the equation of the tangent line to f(z) = 223 + 42 — 5z —3 at x = —1

Supplemental Exercises

Find the derivative 3. Do not simplify.

1. y=7z*—623+222+ 92— 1 6. y=8yr—2Va2—15x+ 9z —2
8 2 7 5
_ .4 3 _ 7.2 _ _°_ = _
2. y=-5x"+22°—-Tz*+4x -3 7.y T2 t3.3 2$4+3
1 5 8 7
. — T4 905 _ gp—1/2 2/3 ' _ 2 9
3 Y Tr™* 4+ 2x T + 8x 8 Y 3$+$2 9$3+4$4+
-1 3/2 ~1/2 -3 2 7 4
4. y= -3z +42°/° — 62 /° + 5z 9. y:5\/5+7—3\3r+53 >
X X €T
3 2 1 1 5
5. y=5yr+6yr—4Va24 2z -1 10. y:%—%+ﬁ+23 -
T
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ANSWERS
1.y =283 — 1822 + 4w+ 9 6. o —da—1/2— 213 523 4 g
3
2.y =—-202°+ 622 — 14z + 4 7. y =-8zr 244z 3 -7 *4+10z7°

16
3. o= 289;—5—10:c—6+2x—3/2+§x—1/3 8. ¢ = —%gﬂ — 10273 + %-4 —Tz?

4.y =3+ 60243032 1507t g o g:v_l/Q—x_3/2+gx_4/3—%x_5/3

5 _ o3 8 153 1,-92/3,1..—4/3 _1.-3/2 5, .-5/3
d. y’:§$ 12 4 o /—gﬂf /342 10. ¢ =32 /+§:1: /—63: /—gx /



