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o Tangentline is a line that just touches a curve at only

one point y

Bl

/ x

o The slope of a line tangé4 to the graph of a function is

called the derivative of a function.

o The process of finding a derivative is called differetion

and the result is called differential equation, and is

denoted by  f'(x).)" or ﬂ

Rules for Derivatives

Rule 1'(x) Example
- f(x)=5
Constant £'(x)=0 r(x)=0
Power i(x)=nx | S(x)=x"
/' (x)=4x
Constant f'(x)=enx™" | px)=2xt
. f'(x)=42x
Multiple gy
Sum or ()= 452 -4
: F(x)=g () £h (| /)71
difference £1(x)=3x> +10x-0
N S (x)=mx"" [(x)=x*
Mth. . S f(x)=n(n-1)x"" f(x)=4x
derivative 77(x)=12x
S (x)=24x
s =24
1. Findif /'(x) f(x)=x+1
0 B
2 D
f(x)=x+1
f'(x)=1+0
=B
dy B L \
2. Find 7 if y=4x*+8x>+4
o
[ 4x
5x“+4x2 ESQ/;*'%
oo 4 9 1
5\/;+; E Sx*+4x?
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+0

3. Find an equation for the line tangent to the

curve y=3x'+2x+5x -4

. 45 +3x+5

12X+ 6x° + 5

E 12x* + 6x° + 5x — 4

E 124+ 6x° +5

To find an equation for the line tangent we
differentiate y

v=3x"+2x"+5x -4

V=12 +6x7+5

=C

Find /"(x) if /(x) = ¥x°

A R & g
9 9
5 5
§€/x_4 E 09/t
f(x) =%
s
5 9
=35
5,
9
_S L5
9 Uxt _93/)74
=D

5. Findthe slope for the line tangent to the curve

f(x) =10x* = 3x + 4 at the point (1, 3)

B 20 B ¥
 c JBK B

Step 1: Differentiate
f(x)= 10x* - 3x + 4

S/'(x)=20x -3

Step 2: Find the slope at the point

(L3) > x=1

f'(1)=20(1) - 3 =B
=17
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6. Findthe second derivative of the \
function f(x)=3x"-2x"+x +4

B 36212«

B 36— 12x+1

B ooe-62+1

(o 12x° - 6x°
C|

flx)=3'-2x"+x+4
S(x)=12x" = 6x7 + 1
f7(x)=36x"—12x

=B

7. Find the seventh derivative of

. 5 1,
F(x)=32"+4x" +2x" + 5.\" ~Tx+1

B s B o
. B H:

Since the required derivative is the 7th which is
greater than the degree of the polynomial, therefore

/7(x)=0
=B

Product and Quotient Rules for Derivatives

9.  Find //(x)if/(x)= (= 3)(4x +1) N
| A QB E 122 + 2x — 12
22° -2 B =20

f(x)=(x"=3)(4x +1)

f=x"=3 A><Af’: i.\‘

g=4x+1 g' =
['(x) g(x) + f(x) g'(x)
2x(4x +1) + 4 (x* - 3)
8x% + 2x + 4x* - 12

12x* + 2x — 12

=B

1) if f(x) = -

10. Find —

-8

2

(x+6) E
- D]

x+6 x+6

Rule h(x) h'(x) Example
( . " ) , h(x)=(x"+4)(2x")
h(x)=1(x) g(x) |/ el + f) ) 0
(first) (second)+(first) 7_;A><A, :
PrOdUCt (second) g =2 g =4x
307 (207 ) + 4x(x' + 4)
(x x'+ 4
h(x) /)((:: 7'(x) g(x) = £ (x) g’ ()| 50
o [¢(x)] f=x+d =3¢
g =2 g =4x

(n)'(d)=(n)(d)
(l

n = numirator

Quotient

‘\’[1\.) 4x(x'+4)
(2x7)

d = derominater

8. Find f(x)=3x2—k,\‘+5 if /'(1)=2
3 A -
-8 D

S(x)=3x" - ke +5

S(x)=6x-k
f'(1)=6(1) - &
2=6-k
k=4

AN

£ 86) /() £
(2(x))
0(x+6)—1-8
(x+6)

=A

Velocity and Acceleration
Let the speed of an object given by the equation then/ (¢)
the velocity v = ghi(t acceleration is given by

a=f"(1)

11. If the speed of an object at any time is given by \
s(t) =167 — 5¢% + 4, then find the equation of its
instantaneous velocity.

N 16 -10¢
16 — 5¢

B 16:-5
B 6

AN

s(t)=161 -5+ 4
v=ys'(t)=16 —10¢

A
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12. If the displacement of an object at any time
is given by s(7) = 241 + ¢*,

find the instantaneous velocity

N

att=s 81 B 2
N 30 D
s(1)=241+¢
v=ys'(t)=24+2t

$(3)=24+2(3)

=30

13. Find the acceleration of an object if its speed
at any time is given by s(7) = 23’ + 4 + x’

n 6x% + 2x

12x% + 2x

E 6x° + 2x + 4

By 2x+2

N

.
s(t) =2 +x"+4
v—>s'(t)=6x"+2x
a—s"(t)=12x+2
=D
14. If isinx =cosx and icosx — —sinx \
dx dx

then find - (sinx cosx)
dx

s 2 2
SiIn” X — COS X

E sin2x
E cos 2x

cos ’x + sin” + x

AN

15. Find the acceleration of an object after 2 seconds if
its displacement at any time is given by

s(t) =x (x3 + 1)
B 58
84

S(l‘):xz(XSJ,- ])=XS+X2

B 3¢
B

v—s'(t)=5x"+2x
a—>s"(t)=20x"+2
s"(2) =20(2) + 2
=160 + 2
=162

=D

Extreme Values of Functions

*  Extreme values are any maximum or minimum
values on a given interval and where these values
are located .

»  Critical point is a point in the interior of the domain of
a function fat which f'= 0 or ' does not exist.

*  The extreme values found at the end points and at
critical points.

f(x)=sinx and g(x) = cosx

d . . . ,
—1/(x) g(0)1=1"(x) g (x) + 1 (x) &'(x)
f =sinx f'=cos x

g =cosx g'=—sinx

COSXCOSX + (—sin x)(sinx)

cos” x — sin’ x

=D
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16. The critical point of the function /(x)=4x-3x"+ A

A JE] A -
2 3
2 B -z
3 2
f(x)=4x-3x"+5
f(x)=4-6x
To find the critical point let /'(x) =0
4—-6x=0
6x =4
4
v
6
x:§ =C
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Example:
Find the maximum value of the function /'(x) in the
3

interval [0, 3] where f(x)= x? — 327+ 8x — 4

Step 1: Find the critical points
3

f(x)= %—3x2+ 8x — 4
S(x)=x"-6x+38
let /(x)=0
F¥—6x+8=0
(x—4)(x-2)=0
—>x=4o0r x=2

Step 2: Compare x values to the interval
x=4¢[0,3] — rejected
x=2¢€[0,3] — accepted

Step 3: Find the values of the endpoints and the critical

points: 0, 2, 3

£(0)= 0—; ~3(0)"+8(0) -4
_ 4
F(2)=2 -3(25 +8(2) - 4
_8
3
f(3) = 3? ~3(3)+8(3) -4
=65

The maximum value of the function f( \,) in the interval

17. The maximum value of the function
f(x)=3x"~16xin the internal [-5, 0] is at

nxzig Exz_?4
L g.-: B.

N

Step 1: Find the critical point
f(x) =3y’ - 16x
f'(x)=9x"-16

let /'(x)=0
9x* 16 =0

(3.\‘ - 4)(3,\' + 4) =0

=A

x==

[SSRINN

Step 2: Compare x values to the interval

X = ge [—5, 0] rejected
X = _T € [—5, 0] accepted
=B

150






