S$56 (5.3) Differentiation.notebook

Daily Practice 8.9.2015

QL. State the centre and radius of the circle x2 + y2 - 4x + 2y =20 = O
Contve = (D) = Qw1025 =5
Q2. The length of the radius of the circle x2 + y2 - 8x + 10y + k = O is 7. Find
the Va'”f»-?m o Ffunsk ek
49=4]-k k=3
Q3. Does the recurrence relation u,.; = 0.75u, + 3 have a limit? If so, find the
value of the limit
1O L] D mk exishy

L=k ==
e D ot e &

Functions

A function is either written y or f(x)

The derivative of a function is written f'(x) or dy/dx

Differential Calculus
Calculus is the mathematical study of change. Problems involving motion
are solved using calculus.

3

Differentiation is the instantaneous rate of change of a f:unctiongf

Givenan S, D, T graph, b

the speed remains constant 100 ly

for each section of the journey. 40 “F‘“J

To calculate the speed, you can simply 2 ® T
find the gradient of the graph

November 04, 2015

Today we will be learning how to differentiate.

Homework Due Tomorrow

Differential Calculus

But realistically, the speed of a car is continuously changing and therefore
is more likely to have a curved graph

l/(x +h, f (x+ B))

£6eeh - £60

x-x+h

Lo T6l)-£60)
h>o h

%, (X))
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Differential Calculus

Calculating the gradient this way is called “from first principles”

f(x)

myy = Q(x +h, f(x +
P(x, f(x))
//
v
h

)

Differential Calculus

Differentiation means calculating the instantaneous rate of change of any

function. The derivative represents the gradient of the tangent to the graph

of the function.

Notation: f(x) = the function

fi(x) = the derivative of the function
Leibniz Notation: y = the function  dy/dx = the derivative of the function

Differential Calculus

y nison "‘Cm‘_«\-
o
If f(x) = ax» where n € Q then f/(x) = anx '\\:\:\3%
Examples: Differentiate the following
1) f(x) =x* 2) f(x) = 3% 3) f(x) = 5%
\ s 4
t -
A T (R WO (AN
-5
£x 6D / bF = ‘SCT*
Qi-10 Q- 10

November 04, 2015

Differential Calculus

Example: Differentiate x2 from first principles

lim -('(x-e-)J -f(x)

k0
Let £GQ =
INCPRRGIPNN
(CTEN VN P T N e
= l'\ = b\
- K2+l

B Qx‘_-}-k %":\O Axth = a\_)_&

W

x* %
[ or %
3 Oy 2
b
3)( ~ 3
2
3+ (e
X Yo
2’.5 S X_q
Daily Practice 9.9.2014

Q1. Find the equation of the perpendicular bisector of (3, 1) and (1, 5)

me 5-1 M Lozs Mgy = 3+ [+ >(2’3\

1 T ysage 1)
Q2. If the line 2x - 3y + 5 = 0 is perpendicular to 3x + ky - 8 = 0, find the
lue of k -
value 0 3y -”ZLx-x-S Kj’ ,-‘}>C4-$ EN
M%J{f\;s ITIRYS k==

Q3. Find the equation of the circle with cenE (2, 3) & which t‘éucﬁ%%

the y - axis (X —Os\l'-l—(j-b)t:.f

(x2Yaey 3 = 2°
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Today we will be continuing to practise differentiation.

Homework Online due 15.9.15

Differential Calculus 9915

If f(x) = ax then f(x) = 3
If f(x) = athen f(x) =0

‘3" is known 3as a constant (3 humber with 3 fixed value)

Examples: Differentiate with respect to x

M o0 =3x (D fx) = 2 (i) f(x) = 4x

i ('()=3 £09=0 6320

Differentiating sums/differences

Iff(x) = g(x) = h(x)

fi(x) = g’(x) = h'(x)

Differentiate each term seperately using the usual rules

Examples: Differentiate the following with respect to x

i) f(x) =53 +3x2+ 2x - 7 i) f(x) =1/, %2 - ‘J%

g‘(");3xl+éx + g(x):"ixz- :

L
ES

L2 2
X~ 37
=Ix 4 Q™
2

E)

x’x

Ry

= 4

X
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Differential Calculus

Remember!! Before differentiating, you must ensure that your function is
in the form x» so get rid of roots by using fractional indices.

N i 4 1 3_,,
Vaj = g% an o oX. = <™
E 2
= = 2yt = 35 =
1) () V; 2) f(x) = 2x* ' 3) f(x) s X%

T A
:';;_3{/ f” )Z Wﬂ‘

: o s
xp‘(\(\:“—zi/‘ qf HX\ 83’ ®
. ik
"z~—$— SX’

e
S N =Ly

SO () SN

6x° 5x

- he
Ox 3 > |
= O -
Daily Practice 10.9.15
Ql. State the size of the angle the line y - 2x = 4 makes with the positive
direction of the x - axis =T
D =l 2=Tan® .
Y- \;:’Zx-\i\ mad ') é)_—géi

Q2. Find the equation of the line that is perpendiculartoy - 2x + 1= 0
and passes through (3 1) a 3-{;”‘—'— <x~3> w2 Y = 2o =

Fo T RN a2
=% ~\c +

4= UH.F v 2y ngs ) don=" '-5.
Q3. Write in completed square form 5%+ 30x-8 - S 52,

5 [xl,;.gx-— T 5[(9@4"5} -9 —g‘]

Q4. The number of houses in a particular area increases by 4% per year.

The number of homes demolished in the same area each year is 3. Write

a recurrence relation to show the number of homes in n + 1 years
Un-3

e
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Today we will be learning to differentiate products and
quotients.

Homework online due 15.9.15

Target Setting
Personal Support Journal Page 40.

Extra questions if finished: Differentiate

F(x)=3x"+2x—4

_y:5x2+4

F=adx + 7% +9

Daily Practice 11.9.2015

Q1. Solve the equation x* - x -6 =0
G 4"1,75’"":9 "‘oy.,& o

xA+2L=0 2T Je=3
Q2. Find the value of t if the lines 2x + ty + 5= 0 and (t + 6)x + 2y -9 =0
— e - o= (e )+
are perpendicular A = ’:'j = 25 O:: )7;
=m—x -5 =~ &rY, 4
M E Y 33
- T x>
O 5 Ix T =l PYSE
| 2k a\t= AN
Q3. Find f/(x) when f00) = 3x2 + = =l
Fld = 3 44 Xt L=
3
S 1y x
[ = - bx -gX
£ ) . ;
= - ? — L{ u’)‘(

November 04, 2015

Dffortse, v cosper v * |

D 16520, O B %
3 2z {flﬁﬁ\ SICE

@ ‘F()f—)‘— Yac® - Soc 4 120 -3 |

£e) = el - (Ox +\2

®%X)-_ - lse 2

=% — sl
RPN

e B oy = o= T

@ 2 -1 s
fGd - A tlsd = D pu=
C'()LN: _I_'Sl- -\-—2C))LH
= _‘\j.[;J—L\" .Q_'ZGV.H

Rules of Indices: a™ x a® = a™™

((Lm)n = g™mn Ex. 6F
m n m—n Continue working
@ through Q's
a® =1
1
al=Zanda ™ =—
a am

af = (a?f = (Va)’

Today we will be learning to differentiate products and
quotients.

Homework online due 15.9.15
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Differentiating products (x) and quotients (+) \ a5

Express as a sum of individual terms first by:
e Multiplying out brackets where possible
o Expressing surds as fractional indices

o Split any fractions into individual fractions to get seperate terms

Daily Practice 14.9.15

Q1. State the gradient of the line3y-x+2=0
3j %"a 2. \
3 FX-F M=F
Q2. State the equation of the altitude from Bin the triangle
A(4,-7), B(3,1) and (s, -6) ool b Ges
ey 11 )
p 5= |
Q3. The roots of (x - 1)(>< +K) =-4 are equal, find the éaILLJ‘es of k

Q‘"kﬂa '/O x kX»-X"‘k""Lf Com =Ky
o=l bb=k~lc R

Q4. The straight [ine@ x cuts the circle x> ¥y2- 6x-2y-24=0atA
and B. Find the coordinates of Aand B S(A\o ® ko
X xR = 2 240
2 5% 24 =0
x? -Y4x~13=0
B, Oc +2)Xoc~ 6)
(/{)"6> (‘2‘_’23 )C;é x==2
926 X=-2

(x+3)(x+2)

Today we will be continuing to practise
differentiation of quotients and products.

Homework Due Tomorrow! X3+Z

((+9) 1) et

November 04, 2015

Differentiating products (x) and quotients (=)

Examples: Differentiate
Ty=Qxr5)(x-4) Ao —xs S« 30

== 2%xT -%2-20
J,Eﬁ{éx - Y -3
2. £in 5 - 2x 3. fixy=x(3— 2 Y

f

i
™
5

foo = % (51D £ = 3{ -
a At \C(')C) = T a’iz
FG‘-\" prd §‘(>3 - 01-,_1%39&

3 -

! 4 e

(x) = -O* VN2 Gt 2
f 2 ¢ (Y= A+ o

“F‘(’c) = ﬂ% +

Q3. The roots of (x - 1)(x + k) = -4 are equal, find the values of k
pr-Yae=O  xSlex B
0=l bek-| o XL a0

bz‘UrOC :©

(kDU Dk ) =0
KE_k-k+1 +4k—1L -0
K22k ~ 1544k =0
k2 12k-15-0
k 45Xk -3)<0
K5 k=3

Differentiating products (x) and quotients (+)

Examples:

i NG
RN 13 J’) RICHE x’(l—xi)
16057028 + %) - £ -2 +x
= x ~2+3<’

f(X) 3x 4 31.-’7:

*1(6(\ SW“+3\E
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Daily, Practice 159.15

Q1. A triangle has vertices A1, 1) B(3, 5) and C(1'I,Aj), Show that the

triangle ABC is right angled at B. 24=3 ="l
e Mag =5~ 4 Mee= 15 1
Fine 0 31 = 2= 5="2 B

C
Vx Sieve® MikMyz=l
=) R‘Q"‘\""‘S\’L ABC

Q2. A recurrence relation is defined as u,.; = au, + 4, ug = 2.
Given that the limit to the above relation is 10, find a.
b & | -
5 =+ 0 -100. = Y
L"' {—a (0= T-o ~0az - b
PAVEN *\-a _ b
Q3. Differentiate the function y = 4x3 + 3x2 + 2x + 1 o= 15 or 06

or 33

e

d
j/dl < Ia\)(2+ é)c-;-g\ s

http://missdeely.weebly.com/s56-higher.html

Rates of change 19.4.15

Remember that the derivative of a function represents the rate at
which the y - coordinate changes with respect to the x - coordinate.

Today we will be working out rate of change questions. In a SDT graph, the rate of change

Homework due! is the speed.

In a graph with height and time,
the rate of change is velocity

Evaluating derivatives Evaluating derivatives

The rate of change of a function can be evaulated at any point along

Examples:
the curve by substituting in a value for x .

1. 1f f(x) = (3x - 5)2, find the value of f(3)

f'(p) means finding the value of the derivative at the point where x = p 'F(X) - O |5 ~15x +20 = ot 0% +2D

y =fC0) )= 8x 30 §'®)= 18G)-30= 24
2. 1ff(x) = 4x¥3+ 5x - 2, find the value of f(x) when xg 8
¢ _L 3
.8 73 —
fed- &35 - G452 3Yx 4D
NL\U\X:S’ &

f’(&):gif—:gfci = BS+5 = %‘
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Daily Practice 16.9.15

Ql. Differentiate 2 with respect to x N _3
e ooy SER L e
VI Qx “x}'— T X S

Q2. State the equation of the line parallel to 6x - 2y + 3 = O that

contains the point (1, 4) 2y= 6>:+33
Llj -bam()c—a) 4= 3x+ %
ij”ﬁ'{”—:z)@("‘) mas
Q3. Calculate the limit of the recurrence relation u,. = 0.4u, + 36
b 36 3

L=T=a= Ioy *04:40

1. f(x) = 3x° — 4x. Calculate the value of £(1). 5

2. f(x) = (2x — 1)°. Find £(-2) =90

2 dy
3. y=4x - 3x + 5. Calculate the value of & whenx =2.
l;( g

d-%\x;.gx% =83 - {3 5\0

x*-1 d = ( o
4. y=—— Find the value of & whenx=3 X (K
X dx , |
— — 20 =X
5. f{x) = Vx (4 + 24/x). Find £(4). dj .
. B = | + X
6. f(x) = x"(x — 1). Find the value of f(-1). - f 4o
x-3x’ 1 xz
7.y= X ;( . Calculate the value of & whenx=-2. i
X dx = ? + ExS
PR =[5 ol
8. fx)= | x+—| . Find £(*4). % orTg
| X

2 —7%
X ‘.;h . Calculate f(16).

VX

9. flx)=

Q1. The distance, d metres, travelled on a fairground ride is
calculated using the formula d(t) = 8t2 - 4t, where t is the time in
seconds after the start of the ride. Calculate the speed of the ride
after 3 seconds.

d'(h= s - s 1
A'B)-=16(z) -4 = Um/s

Q2. The distance a rocket travels is calculated using the formula d
(1) = 485, where t is the time in seconds after lift-off. Calculate the
speed of the rocket after 8 seconds. = 2 JE

d'0=12¢ U= 2wt

A(3)= @) 12 kbl = Feg_g | SO
) 35,

sl
Vt

November 04, 2015

Today we will be continuing to practise
differentiation questions in context.

Homework Online due 22.9.15

Example in context: }6_ 6? 15

A pebble is thrown vertically upwards from a point A. The
height of the pebble, s metres, above A after t seconds is
given by the formula:

s(t) =8t -2t

(@) Calculate the velocity of the pebble at the point at
which it is thrown.

S-3-4k t-o  S(O:840)=8mls

(b) Calculate the velocity of the pebble after 3 seconds.

S()=3-43) = ~Upm)s

om——1

Datly Practice 1#.915
2

x-3x? dy 2 3+ 7

at. y= L ,\ . Calculate the value of A when x = -2 x b 9

X 2 -t :{t\' = 2 Lx =%
Y oy =x m3x A 2+ Bx L G
P e -2 Yhx (2P + (2

2 313
e~ qrael

Q2. State the size of the obtuse angle that the line y - 3x = 4 makes
i _oxi m=3 = Bl
with the xraxis . 6 -Tut'3) Yy
2) n="Tan QrF FSh o
X 3=Tn® 180" -F1D4% 0B 4
Q3. Given the recurrence relation u,., = ku, + 5, find the value of k for
which the limit is 4.

L=7% =
- TR
x(t—k{ "(HQ
Lf~L{k =9

vqkat‘
Ka"gq or- 0.5
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Gradient & Equation of the Tangent 1915

The gradient of the tangent to the curve is the same as the gradient
of the curve at a specific point.
Gradient tangent (m) = derivative of curve f'(x)
Today we will be learning about the gradient of the

i t t,m = f'(x)
tangent and equation of tangent. angen X

(x.y)

Homework due 22.9.15

tangent, m = f'(x) = 0
x.y)

Gradient & Equation of the Tangent Gradient & Equation of the Tangent
Examples

- 5-2x
1) Find the gradient of the tangent to each curve at the by 0 - Xz at (-2,-5)

given value for x.
)= 3 (5-920) = S
{60 = 102> +ax"
f
'F(X\ T~ éx f“(x) N 5

3) f(x) =16 -3x= atx=-2

IR

: x x
g(’i}:-ﬁ*@:%:m .

{)= <10 =

R i  NC AN
@A) ==Y < 94T L )3y
Gradient & Equation of the Tangent Gradient & Equation of the Tangent

Examp[es

To find the equation of the tangent y - b = m(x - a)
1) Find the equa’cion of the tangent to the curve

y = x - 2x + 2 at the point (23, 17).
Differentiate the curve to get the gradient, sub. in value for x

and then use the point of contact to create the equation.
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Gradient & Equation of the Tangent

2) Find the equation of the tangent to the curve
_y=\/x3a’(x=4,

* Fiesh 9\‘«&%‘6 Y

3-@5 )

o . 1r Ex. 61
(4R) = oo confec Q4 (b)
3
= ) f.h
m__(;& < x Ex.6) Q1b, f,
*

Boat oaw Q24,68
dx =2 X X

ob x<4 3{}_:—%—:3 z ﬁ“%::ﬁ(X”LSr)
y-3=3x -1

Find the equation of the tangent to the curve y = 3%’ —4x + 1 at the point (1.0).

x

Find the equation of the tangent to the curve y= +2x at the point where x = 4

9= x? 2% = e 4o

S+
A curve has equation y = 3 -9x+ 1A tangent to this curve has gradient 3. Find the
equation of this tangent.

s
. X . . .
A curve has equation y = e 32x . A tangent to this curve is parallel to the x-axis.

Find the equation of this tangent

Today we will be looking at increasing and
decreasing functions.

Homework due today.

November 04, 2015

Daily Practice 189.15

3x+ Bt
Ql. Differentiate - = 3
xXVx X

.
2x ! R
s 5T v 2 3xtax

-3 - -4 S
' ~3.% s e
F)-m2x" -427 = T - 3R
Q2. (a) State the centre and the radius of the circle x2 + y2 + ;gx +20y +81=0

(b) State the point(s) of intersection of the line = x + 1and the above
circle

() Garbee < (-9,-10)  Radus=\ 9410731 = {100 <l
B b 0w @
>4 e+ £ 220G+ =0
b e+ 4 R r 20x 420 48 =0
QxHQOxHQZ:O

X205 4910
(x 3%+ 11):20
xed, X
=3+ | 2134l
! 4=-2 J =16
(37 K
Daily Practice 22.9.15

Q1. Factorise x2 - 17x + 72
(r —q X< -8

Q2. f(x) = 3x2 + 2x - 1, find f(3)
00 = bx+2 1{“(’3)5 b(3)+2 = 20
Q3. Simplify 3x2(x/2 + 2x-1)
3F e = 35 rbx

Q5. Show that the points P(4, 1), Q(5, 2) and R(7, 4) are collinear.

mPQ::l:,_I__(_ {Y\QR:S(.:&. 2:_\_
5-¢=T=| F5=2 <
® Mpq = Mag

o Shore Common Po;,\;_Q D Gillineer
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Increasing and Decreasing Functions 22915

If the derivative of a curve is positive, this means that the function is
increasing.

dy
>0

dx

If the derivative of the curve is negative, it means that the function is
decreasing.  dv _

A

2 2
X -
To show that a curve is always increasing, you must show that dy/dx is
always 2 O
To show that 3 curve is always decreasing, you must show that dy/dx is
= - =
always =0
Increasing and Decreasing Functions Increasing and Decreasing Functions
Examples Examples:

2. Show that the function y = x5+ 2x is never decreasing
1) For the function f(x) = 3x> + 2x - 5 state whether the

function is increasing or decreasing at:

Yy - 3R

o o %20 220
£ b+ £ - alays lways
x - = é(t-( +
“ch»i =-lkc0 =30 220 Hoags g
Dolecreast =) h\cmsmj —
3 B bl

m.loﬁ Q.

Daily Practice 23915

Qt. State the equation of the tangent o the curvey = V%, 5 3t
B

the point where x = 4

Increasing and Decreasing Functions

9 o 0 - 2l ade = et

d .
Examples R e I
-2 _2 R P
2T 4 2 el e wQ:g
3) Fory=2xs - x2 - 5x - 9 state whether the function is &
. . .  E ha
increasing or decreasing at x = -2. f“ = rbeme)
Frilag casg YhExY
(10}
&) A patient is injected with 156 ml of a drug. Every 8 hours, 22% of the
drug passes out of his bloodstream. To compensate, a further 25 ml dose

s given every 8 hours

(a) Find a recurrence relation for the amount of drug in his bloodstream
(b) Galculate the amount of drug remaining after 24 hours.

(@) U= OHU S Yoz Sh

) g 0 38156425 = 0 8

(T T R
Uy =0 F(RID+ T = B F b
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Today we will be learning about stationary
points and their nature.

Homework Online due 29.9.15

Stationary points 13415

The stationary points (turning points) on a curve are where the

) ) m_F o
gradient of the curve is equal to zero. = =

sp.
Maximpum T.P.

Minimum T.P.
SP.

Stationary points

November 04, 2015

Differentiation HW:

x=3
Q8. If f(x) = —= find the gradient of the tangent of f(x) at the
xZx g 9

point where x =1

x-3 -2 2 -5
y_lx‘é - X% =X (X\‘S\) = .._3}:

Q{X\ = ’_Si B E ~ T

Stationary points & their nature

A point of inflection is the point on the curve where the curvature
changes (but continues to increase or decrease).

Increasing
point of Decreasing
inflection point of

inflection

To find the nature of a stationary point:
o First differentiate the function and equate to zero to find the T.P’s

o Then consider f((x) near each stationary point by using values of x
that are slightly bigger or slightly smaller.

L]

If f'(x) > O, then the graph is increasing

If f(x) <O, then the graph is decreasing

L]

Create a nature table to show your results

If it is a point of inflection, the graph will be increasing or
decreasing for both smaller and bigger values.
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Daily Practice 24.9.15

Q1. Find the equation of the line perpendicular to 4x - 1+ 2y =0

that passes through the point (3, 4) yr-dx Fx
b= ~a) ™o
R ) A
3 - Lmz PN . .
2y-5 = —“é 5 Today we will be continuing to learn about
X gy D = . . .
Q2. State the centre and the radius of the circle stationary points and their nature.
Xy 12X+ 8y ~12=0  Canpre=(b,~4) Homework Online due 29.9.15

%R 2&? Radins {giaFroc = Jok =%

Q3. Find t?:e equation of the tangent to y = x? + 3x + 2 parallel to the

liney=2x+1 o Mz
W,,E.:Q\ ‘(j/o{x:;)xi«ﬁ =m [
x+3= A /;té‘l?
ST 2x ==
4= As fsix +2 Yot
Jereea 3
\\jtﬁf_‘ %+% ("S,H‘} j-h:m(x-q}

j:% —%;2(X+'si>

Stationary points & their nature
Example:

Stationary points & their nature

Find the Stationary Points on the following curves and determine
SR's their nature.
e First differentiate the function and equate to zero to find the T.P’s

To find the nature of a stationary point:

o Then consider f(x) near each stationary point by using values of x D y=he-txe7

that are slightly bigger or slightly smaller. At « 5P dﬁ/ax:m =0
e If f(x) > O, then the graph is increasing oj}/&x s % [b =0 _— w
o [ffi(x) <O, then the graph is decreasing x = (b F= (39
ble to sh | =22 bk Sl
o Create 3 nature table to show your results x I I {
Y@@+ F 2|4
o Ifitis a point of inflection, the graph will be increasing or " = dy/
decreasing for both smaller and bigger values. 35:*%3&4' dx|— [ O | +
N N
(2.—‘1) minimum P, N
Nehue Toblg |
Daily Practice 25.9.15
Q1. An organic dardener discovers that 250 aphids are born each week in
the greenhouse during the summer. She introduces 3 parasite that kills 50%
of the aphids each week. If there were 700 aphids at the beginning of the
summer:
(a) Write down a recurrence relation that describes this situation Today we will be continuing to learn about
oA, stationary points and increasing/decreasing
um”' =050+ 250 functions.

(b) The gardener says that in the long run if the number of aphids exceeds
200, then some of the plants will die. Is there a chance that this will happen?

(b Bo ase
“Te: 105: os =900

YQS "b\k P[m}g will die ay SO0 3Q0
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Stationary points & their nature

2) y =x(x-3)2 = x (3= 62 +9) = - b1 9x

dj/gx:m = 37:1—&90( ’t‘ﬁ =0

Xt -lUx+3=0
op's- (3.0) (1,4)  x —3%c— | 1 )=0
X =3 ook x=|

Olw
\+(ﬂ+

Byt oS
“%L +f<>f L,
Wh~ du\

Quashions

(S,O): Minimum, S? . @ 3 -)sz_—j @ SX“X‘&

(!,%):Maxlﬂ\wﬁp_

Increasing and Decreasing Functions

Page 106 Ex. 6M Q1, 3,5, 7,9

November 04, 2015

Increasing and Decreasing Functions

Examples
2)

%) Fory =2/;% - 2x, find the intervals in which the function is
increasing and decreasing

d%x 20— 20 b S.Ps
&) ©) o) @

et -2=0 - +
N\ 26&-\};0 ( ! JH{ “ [ “
xt O%)c‘f*
Yz o)
-k g3 x:- | 3k /
S.?'s;(ffﬂ Ma): o ¢1,3 ,; Min. ot (:,‘%)
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Stationary points & their nature

Examples

4) Fory =3x2 - 4x, find the intervals in which the function is
increasing and decreasing

Daily Practice 28.9.15

1. Find the derivative of
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y = 8x3 - 3x4

Today we will be continuing to practise
questions on increasing & decreasing functions
and Stationary Points.

Homework Due Tomorrow
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Daily Practice 29.9.2015
Q1. Find the limit of the recurrence relation u,,, = 0.5u, + 12
b
L = —~[£05¢]
L=ia- os-34 =) limit exists

By
Q2. The point (i% 3) lies on the circumference of the circle
X2+ y2+3x -6y +4 = 0. Find the value of 3
S 4 3t v al-5) ~b(3) +4 =0
25+9 ~Sa-[3+4 =0
20= Do,
t =a
Q3. Find A’(r) when A(r) = 3m2 + 800
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Today we will be learning to read of f maximum and
minimum values from closed intervals.

Homework due today

Closed Intervals Max. & Min. Values

The maximum or minimum values are the max. and min.y -
coordinates that occur on the graph. They are either at the

end points of the closed interval or at the stationary points.

(39 z

On the closed interval -5 <x<2
o the max value =8

o the min value ==

If the closed interval is extended to -5 < x < 5 the min
value would change to -2 (5.P)
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Closed Intervals — Mioxiotum ond Minimum 23-4.12

A closed interval o restricted domain means looking at just part of a

graph instead of the whole thing.

For example, if given the interval |
o

-1<x< 2, then you are only looking at

the graph between the points where x = -1and x = 2 | /
[ . \

Draw a vertical line at each point. |
|

Closed Intervals Max. & Min. Values

Example:

Find the maximum & minimum values of the function
f(x) = 2x5 - 3x> - 12x + 5 within the closed interval -2 <x < 1.
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Daily Practice 30.9.2015
Q. Find the equation of the tangent to the curve y = 3x? - 3 at the point
where x = -1 o‘ﬂ/ax:m = b ok ==-l Y =.3(-Ql—“3
é.('o = -L) = j =0 )
(1,0
Q2. State the equation of the function shown |

~b=mn(x—0)

2 3&-0:~6(x+~f)
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j; acoshx U 1'800
j= Qcos e -2

=

Before Differentiation, what did we need to sketch the graph of a
function?
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Curve Sketching

Examples

1) Sketch and annotate fully.
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Today we will be learning how to sketch curves using
differentiation.

Homework Online due 6.10.15

—

Curve Sketching

To sketch the graph of a function, you will need to find out:

 Thexandy - intercepts
o The Stationary Points and their nature. (Differentiation)

o The behaviour of the curve for large positive and negative x (as x > -
0 3and as x -> +o0)

The above information (1 & 2) needs to be clearly annotated on the
graph.

Daily Practice 1.10.2015

Q1. State the turning point and its nature of the function y = 4(x +5)? - 2
TP 2 ¢-5-2) minimumn

Q2. (a) Differentiate with respect to x, the function

wi
Ax) =5 +@ = %4 432060

(b) Work out the stationary point(s) of the above function and state the nature

' e
Alx) = Qe —432000% -0
B - 422000

x> =0

Qe (60F +132000 B — 432000 <O
AO)- (60F S a0 <0
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(40,10 goo) X = 3716000

=40

minimum
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Closed Intervals Max. & Min. Values

Example:

Find the maximum & minimum values of the function
f(x) = 2x5 - 3x2 - 12x + 5 within the closed interval -2 < x < 1.
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Today we will be learning to sketch the curve of the
derived function.

Homework Online due 6.10.15

3¢
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Closed Intervals Max. & Min. Values

* Find endpoints first Question - Closed Intervals.ggb
et o N
* Then find $.P.’s

Question:
Find the maximum and minimum values of y = 8x5 - 3x* in the
interval -2 <x<1 I
Ed_pids
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Daily Practice 210.2015

Ql A circle C; has equation x + y% + 2x + 4y =27 = 0.

(@) Write down the centre and calculate the radius of C,.

(b) The point P(3, 2) lies on the circle C,.

Find the equation of the tangent at P.

(@ (-1,-2) Radivs <\ \=x2 43t - {3 =42

(b) Mz (-
@03 DL L
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Sketching the graph of the derived function

The graph of f(x) shows the value of the gradient at each point on
y = f(x).
e Only focus on the 5.P’s and the shape of the graph.

o All's.P.’s on the graph become roots on the graph of the derivative
(because dy/dx = m = O here)

Wherever the curve is strictly decreasing, the derivative is negative so
the graph of the derivative will lie below the x - axis.

L]

Whenever the graph is stricly increasing, the derivative is positive so
the graph of the derivative will lie above the x - axis.
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Sketching the graph of the derived function
Examples

Each graph shows the graph of a function, y = f(x). Sketch
the graph of y = f'(x) , the derived function.

1 f(x) f'(x)or m
3
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3) Sketching the graph of the derived function
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In

(1.6)
2 3¢
(-3,9) (y 3)
Daily Practice 5.10.2015

- 3 2
A curve has equation y =x" — 3x~

(a) Find where this curve cuts the x and y axes.
(b) Find the stationary points of the curve and determine their nature.
(c) Sketch the curve.

(

Optimisation

Optimisation is a process that uses differentiation to find the minimum
and maximum of a function to solve problems in context.

November 04, 2015

Sketching the graph of the derived function

9l

Quadratic Cubic Quartic
Ji Y/
i
inc. 7r~dec. /inc .
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Linear Quadratic Cubic

Today we will be learning about optimisation.

Optimisation

Example: The diagram shows a rectangular cake-box with no top. It has
been made from thin card. The volume of the box is 500cms. The base
of the box is a square with sides of length x cm.

(a) Show that the area A cm? of card used used to make this box is

iven by A = x2 + 2000
9 Y - \(=500
A= st stk xxexh500 o wox [P
2*h=500 & b
Azx*+ Ux (% h=%00 >
=i
A=t 4+ 200 =
=3

(b) Find the minimum area of card used
AG) = x* + 20005
NG= A —q0005 20 Rreas X+ 3000

Ax ~ 2000
=z =0 A= o0+ 200
_J («\_ (n«)+ 2200020 o
= O y.am0 A= 100+ 200
Jéx x* ={o00 P"SOO m’»
SLF [ \[‘"’moo e

/
23 Mk 22l 79 112 Ex4Q
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Dai]q Fractice 6.10.2015
QI State the equatlon of the tangf‘nt to the function y= 3x> + 7x at
the poxntwherex~~l \Ej 3< ) 3= ‘) T )
== -
M= dﬁ/ - bx+? J
e = e yre ;“"@lz_;
QZ leen the Functlon J=A /"("**‘ find F’(x)
x -
()= x <x+3 > e 2
f- 5 4 Sx 3
9§ = X 2

‘F(x)- 2>C - ax

-3 - 367

Today we will be continuing to practise questions
on optimisation.

Homework due today.

Daily Practice 7.10.2015

6oing through the homework.
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Q5. A curve has equation y = x* - 6x. There are two tangents to the curve that
have a gradient of 6. Find the equations of each of these tangents.
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v ={I(D=m

Q6. The diagram shows the
graph of y = f'(x). The x - axis
is a tangent to this graph.
Explain why the function f(x)

Is never decreasing

v=Flx
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Daily Practice 81015
(a) Show that the area of the X Vz
H{x) =24—dx+ 2; N "‘&‘x
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AG) = +xt
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New Higher Marking Scheme!!

**Note: Ensure that the straight line equation is multiplied out and
simplified to qain full marks.

Homework Online due 27.10.15
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Q7. A storage tank in the shape of a cuboid has a capacity of 1087, It has a
square base of side x metres with vertical sides and is open at the top.

() Express the height, h in terms of x.

h
2, 432
(i) Show that the surface area, S is given by S = x? + -
(ii)  Find the dimensions of the tank if the surface area is to be x

a miimum. x
0 Vo G s o sebyx s sk
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N x*
A B
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res £: =0

Ax-432:0
250432

x*= 206 <
PNV

Py

Dimensions = b xbx 3

haioe

B bQ, 6R

@
R-QRES

Py 1+
Q2

0123456766 1011121314151

Lem

This open water tank is in the shape of

a triangular prism. It has a capacity of
xem 108 litres.

a) Show that the surface area of this prism is given by

432000

Ax) = x2 + " 3)

b) Find the value of x which minimises this surface area. (5)



