
RECITATION: 3-1 TO 3-3 REVIEW OF BASIC DIFFERENTIATION

Disclaimer: On this quiz “Simplify” is short for “simplify your answer by combining like terms, factoring out any com-
mon factors and finding a common denominator, if necessary.”

State the derivatives of the following functions:

• d

dx

x

n

• d

dx

e

x

• d

dx

sinx

• d

dx

cosx

• d

dx

tanx

• d

dx

secx

• d

dx

cscx

• d

dx

cotx

Suppse f and g are differentiable functions. State the derivatives of the following functions. What rules are
these?

• d

dx

(f(x)g(x))

• d

dx

✓
f(x)

g(x)

◆

Example 1: Find the derivative of the following functions.

a) y =

1
2x

6 � 3x

4
+ x

b) f(t) = 2� 2
3 t+ tanx

Example 2: Find the derivative of the following functions.

a) y = ⇡

2
+ ln 2 + e

5 b) f(x) =

5
p
x+ 4

p
x

5
+ cotx
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Quotient rule

Product Rule :
= glx)ft×)-fC×)g'C#

=f' adgcx) + fcx ) g
'

( × )
(91×1)

"

fy
'=zt . 6×5 - z . 4×3+1 ftt ) = 0 -2g + see ×

Make

syuoje y'=3×5-12×3£ftt)=seix-43sayyou've taken
the derivative .

← these  are

an constants ! FCX ) = ×
' ' 5+4×512 + Cotx

y '=o +0+0
f 'cx)=¥x" ← '

+4 (E) x% ' '
- csclx
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Example 3: Find the derivative of the following functions.

a) y = 5e

x

+ 3 cosx+ secx

b) y = 5 + 2 sinx+

p
x

Example 4: Find the derivative of the following functions. Simplify.

a) h(x) = (x

2
+ 3)(x� 5)

b) y =

x

3 � 2x+ 6

x

2

Example 5: For what values of x does the graph of f(x) = 2x

3
+ 3x

2 � 12x+ 1 has a horizontal tangent?
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Y '=5e×t3( - sinx ) + secxtanx y
'

= Otzcosx + tz ×
' "

2

Y'=5e×-3sinx+secxtanf Y'=2oosx+z#

f. simplify before

taking derivative

hlx ) = x3 -5×2+3×-15 y= xjf -

2¥
t ¥

MX ) = 3×2-5.2×+3 y= × - 2×-1 +652

htX)=3×2-1O×# y
'

= / +2×-2-12×-3

y '=i¥st÷¥±xs

y'=×3+2×Xs-@

Determine where ftx ) = 0

6×2+6×-12=0

6 (1/2+1/-2)=0

61×+2 ) ( × - D=0×+2=0× - 1=0

×=@ @



Example 6: Find the derivative of the following functions. Simplify.

a) y =

x+ 1

x

3
+ x� 2

b) f(x) = x

3
cosx

Example 7: Suppose f(2) = �3, g(2) = 4, f 0
(2) = �2, and g

0
(2) = 7. Find h

0
(2) if h(x) =

g(x)

2 + f(x)

.
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L Quotient
Rule

y '= 1×4×-211 - ( xt 1) (3×2+1) ftx ) = 3×405×+1/3 fsinx )
TE

ftp.x2/3oosX-XsinXy'=X3tx-2-l3x3#3x~t)( ×3+ × - 2)
2

9=735+3×3,35

b) ( × ) = 12 tfcx ) ) gkx ) - gcx) f 'CX )

12+-1=2HYZ) = ( 2tflz))g7(z)-g(z)f#
( 2-1 f ( 2) )2

= ( 2tt3D(7)-4l=
( Zt ( -3 ) )2

= the
C- 1) 2

= ÷
=
�1�



Example 8: For what values of x does f(x) = x + 2 sinx have a horizontal tangent? (Hint: There are an infinite
number of them. Don’t give just one.)

Example 9: Differentiate f(✓) = ✓ cos ✓ sin ✓

Example 10: Find an equation of the tangent line to y = x + tanx at (⇡,⇡). Give your answer in slope-intercept
form.
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find where FTX ) = 0 !
•

f-
'
Cx ) = It 2 cos X

0 = 1 + 2 cos X

- Yz = cos X •

X-u2tYz@TnlX-4TYzt2ftta-lFootrososino-oCfacosotsinotocasolfzsinot-1coSosinotOC-sinfjsino-ocoSocosO-cososino-osinFtOcos2of0findslopel.T

and derivative
,

input value to get slope .

y
'

= I + sea ×

m= it Ycaostt = 2

�2� y
-

y ,
= mlx - XD

y - K = 2 ( X - H )

y
- Ti = Zx - ZI

Y=2×€


