(Wmt do | need to be able 1o do?

By the end of this chapter you should be abke to:

»  Use proof by contradction to prove true statements

*  (Odd subtract, muttiply and divide two or more algebraic fractions

*  Convert an expression with near factors in the denominator into
partial fractions

*  Convert an expression with repeated lnear fractions in the
denominator into partial fractions

*  Duide dlgebraic expressions

*  Convert an improper fraction into partial fraction form

Y13 — Chapter | Olgebraic Methods

rI’weg] WOras:

*  Contradiction — a dsagreement between two statements
which means that both cannot be true

*  Coefficient — O number vsed to multiply by a variable

*  Improper dlgebraic fraction — One whose numerator has a
degree equal to or larger than the denominator f must be
converted to a mixed fraction before you can express it in

] L

FParUal Fractions

Sometimes it can be useful to spit a singe dlgebraic fraction into two
or more partial fractions

7x-13
(x=3)(x+1)

Eg

2 5
—_
x—3 x+1

When solving partial fractions, you start by setting your function equal
to the unknown fractions you are trying to find There are 3 different
layouts which depend on the starting furction

) Olllnear terms in the denominator
7x — 13 A B

G-3GE+D) =3 x+D

2) O repeated term in the denominator:
3x% + 7x — 12 A B C

-5+ (=5 T x+2) Gr2?

3) *mproper fractions
3x% —3x —2 B C

a-De-2 “Ta-nte-2

Steps to solve:

) Sett your functions equal to the correct unknown fraction as
above

2) 0dd the fractions using a common denominator (this should be the
same. as the original denominator)

3) Set the numerators as equal

4) Substitute vales for x that wil, in turm, make. each bracket zero
and/or equate coefficients to create enough equations to find
the vales of 0, B, C efc

*NB: You can either use alagbraic dusion or the relationship F(x)= Qlx)
x dvisor + remainder to convert an improper fraction into a mixed
fraction

partial fractions

Pure Maths Year 2

Proof by Contradiction

To prove by corttradiction you start by assuming that the
statement is fake. You then use logical steps until you contradct
yourself by leading to something that is impossibe. You can then
conclude that your assumption was incorrect and that the
original statemert was true

Eg Prove. by contradiction that N2 & irvationdl

Ossumption N2 s rational, therefore N2 can be written as %

where a and b are in their lowest form and that % isinits
lowest terms

2= ()

a?
ZZF
- 2b?% = a?

This means that a# is even which means that a s even
i a is even then it can be expressed as 2k

- a? = 2b?
(2k)%= 2b?
4k? = 2b?

2k? = b?

This means that b* is even which means that b is even

Conclusion f a and b are both even then the have a common
factor of 2 so % cannot be a fraction in its lowest terms which

is a contradiction This means that the original assumption is not
correct and therefore N2 is irrationd J




YWhat do | need to be able to do?

By the end of this chapter you should be abke to:

Understand and use the modulus function

Understand mappings and functions, and use domain and range
Combine two or more functions to get a composite function
finow how to find the inverse of a function both graphicaly and
dlgebraicaly

Sketch the graphs of the modulus function

*  Opply a combination of transformations to a curve

e Transform a moduls function

The. Modulus Function

To sketeh the graph of y = | ax + b |, sketehy = ax + b and then
reflect any section of the graph that is below the x-axis in the x-axis

When solving modulus equations algebraically you consider the positive
and negative. argument (the. function inside. the modulus) separately

Eg
Sobe | 2~ 1] =5

\

AX—1=D

X =0
Xx=3

x—1-5
-+ 1=5H
A =4

X=-a

Functions and Mappinas

0 mapping is a function if each input has a distinet output. Functions can

either be one-to-one or many-to-one

one-to-one many-to-one

not a function

—

f Y13 — Chapter 2 Functions and Graphs

rI’weg Woras:

e Moduls — the absolute value or modulus of a real number x,
denoted | x |, is the non-negative valve of x without regard
to its sign For example, the absolute vale of 3 is 3, and the
absolute valve of =3 is also 3

*  Composite function — O function made of other functions,
where the output of one s the input to the other

*  Inverse furction — On inverse function is a function that
undoes the action of another function

Pure Maths Year 2

C

omposite. Functions

Olways apply the inside function first

To find fglx) do glx) first then substitute your answer into
flx) to find the answer

Eg flx) = x* and gx) = x * |

a) Find fg(2) b) Find 4f(x)
gd)=2+1=3 flx) = x?
f(3)=34-49 gx?) = x% + |

= A
The Inverse Function

The inverse of a function performs the opposite operation
to the original function nverse. furctions only exist for one-
to-one functions

The inverse. of a function flx) is written as f((x)

The. graphs of y = flx) and y = f-x) are reflections of each
other inthe Ine y = x

The. domain of fx) is the range of ()

The range of flx) is the domain of ()

To find the inverse. function: flx) = x4 — 3 find f-(x)
) Writet asy - ) y=x1-3

A Swap x andy A x=y*-3

3) Rearrange to make y the subject 3) ~lx + 3) - y

4) Replace y with £(x) 4) £ = + 3)

s A3

gk )




What do | need to be able to do?

By the end of this chapter you should be. abke to:

*  find the rth term of an arithmetic sequence and a geometric

sequence

*  Prove and use the formula for the sum of the first n terms of an .

arthmetic series

*  Prove and use the formula for the sum of a finte geometric .

series

*  Prove and use the formula for the sum to infinity of a convergent

geomelric series
*  Use sigma notation
*  Generate sequences from recurrence relations
*  Model real Ife stuations

r()nthmetic Sequences and Series ] Pure

The formula for the nth term of an arthmetic sequence
S
u,=a+n-1)d
Uy, s the nth term
a is the first term
d s the common dfference

The formula for the sum of the first n terms of an
arithmetic series is

S, = g(Za +(n-1d)
L can ako be written as:
Sy = g(a +1)

a is the first term
d is the common difference
Lis the last term

@5 — Chapter 3 Sequerces and Series

rI‘\eg words:

Sequerce — O st of numbers or objects in a special order

e Series — The sum of terms in a sequence

Orithmetic sequence — O sequence made by adding the

same vale each time

Geometric sequence — O sequence made by muttiplyng by

the same value each time There is a common ratio between

consecutive terms

*  Orithmetic series— the sum of the terms of an artthmetic
sequence

*  (eometric series — the sum of the terms in a geometric

J sequence

*  Common ratio — The amount we muttily by each time. in a

geomelric sequence

*  Converging sequence/series — O sequence/series
converaes when it keeps gefting closer and closer to a certain
valve

*  Divergent series — does ot settle towards a certain vale
When a series diverges it goes off to infinity, minus infintty, or
up and down without settling towards some vale J

—

rGeometnc Sequences and Series

The formula for the nth term of a geometric sequerce is
u, = ar™?!
Uy, 5 the nth term

quma Notation

3 mears ‘the sum of”. You write on the top and bottom
to show which terms you are summing

Eg
5
E (2r—3)=—-14+14+3+4+5+7
r=1 | l
Substitute r=1 r=2, r=3, r=4 and r=D into
I the expression in brackets to find the 5
Ihis tels you that you are
N ’ terms in this arithmetic series
summing thy Sion in
brackets with r=1 up to r=5
I

ﬁRecurrence Relations

The next term in the sequence s the furction of the
previols term

Unt1 = f(un)

a is the first term
r is the common ratio

The formula for the sum of the first n terms of a geometric series is:

a(l—r")
=Ty Tl
t can ako be written as:
a(r*—1)
o T

a s the first term
r is the common ratio

L

a
rSum {0 Infinty o

0s n tends to infinity, the sum of a geometric series is caled the sum to
infinity

01 geometric series 15 convergent only when | r | < | where r 15 the common
ratio

The formula for the sum to infinty of a convergert series is:
a

a s the first term
r is the common ratio

L ———




rWhat do | need to be able to do?

By the end of this chapter you should be. abke to:

«  Expand (1) for any rational constant n and determine the
range of values of x for which the expansion is vaid

«  Expand (a+bx) for any rational constant n and determine the
range of values of x for which the expansion is vaid

o Use partial fractions to expand fractional expressions

’ Y13 — Chapter 4 Binomial Expamioﬂ

ey words:

. Infintte. series — The sum of infinite terms that folow a rule

Pure Maths Year 2

The. Binomial Expansion

the binomial expansion can only be used when - 1< x < |

nn-—1
1+x)"=1+nx+ ( )x2

(a + b when n'is a fraction or a regative number (le. NOT a positive integer) there wil be. an infinite. number of terms This means that

When n s a fraction or a negative number the folowing form of the binomial expansion should be used
N nn—1)(n—-2)

2! 3!

The exparsion is valld when |x| < 1
The exparsion of (1 + bx)" is vald for |bx| < 1or |x| < %

We can vse the expansion of (1 + x) to expand (a + bx) by taking out a factor of a" out of the expression

b n — 1 b n — Tl1 b n
(a + bx) —(a( +ax>) =a"( +ax)

The expansion of (a + bx)™ s vald for |§x| <lor|x| < %

X3 4. +()x+ ,(lx] < 1,n € R)

Partial Fractions

Eg

a)  Express as partial fractions

4—-5x
(1+x)(2-x)
b)  Herce show that the cubic approximation of T
c) State the range of vales of x for which the expansion is vald

4—-5x=AR2—-x)+B(1+x)

Substitute x = 2

4—-10=A%Xx0+Bx3 i ) .

— _ — (2 — 3y — XX X
B=—2 mmeu+)@ — = (3-3x+3x% - 3x?) (1+3+Z+%)

_7,4 1,2 25,3
Substitute x = - =2 2x+ 4x g~
4+5=AX3+Bx0 X ,
A=3 c)mls vald if |x| < 1 6 valld if |x] < 2
So the exparsion is vald when |x]| < 1

We can use partial fractions to simplfy the expansions of more difficult expressions

12—

j_4Sx A B ) t=sx
A+x)(2-x) ~ 1+x  2-x (1+x)(2—x)
— AQR-x)+B(1+x)
(1+x)(2-x)

The exparsion of 3(1 + x)™1 =3 —3x + 3x% — 3x3 + -
2 3
The exparsion of 2(2 —x)™t =1 + g + x: + % + ..

L

11 25
422 25,3
2 4 8

3 _ 2z
1+x 2—x
=3(1+x)1-22-x)1




| What do | need 1o be, able to do? | Y13 — Chapter 5 Radans

By the end of this chapter you should be abke to: T

Convert between degrees and radians fe WQr’dSI
Hinow exact vales of anges measured in radians e Radan — Tre dngle made by taking the radus and

Find arc length vsing radians wrapping It round the circe

Find areas of sectors and segments using radians * Orc length — The dstance dlong part of the
Soke trigonomeltric equations circumference of a circle, or of any curve

Use. smal angle approximations *  Sector — the area between two raduses and the
] connecting arc of a circle
*  Segment — The smalest part of a circle made when it is

Pure Maths Year 2 it by a e
[ A .
Converting between degrees and radians Ore lengths, Sectors and Segments
A radians = 360° When working in radians:
T radians = 180°
| radian = 180/ Orc length = r@
XmT + 180
12
Degrees Radians Oreq of sector 2 e
\x18_0+jn Oreai of a segment = %rz (6 —sin0)

Smal Ongle. Opproximations

—
Solving Trigonomelric Equations

When 8 is small and measured in radians:

I

This works the same way as solving trigonometric equations | | v=8/
In degrees Sh© =6 ZamsEaacy
/2 i
-0 S Q
e/ 16 -
ok 5 0/n i
T C tan 6=0 / y :‘tanQ/ﬂ//
T+6 2n— 6
3n/2
sin§ = sin(m — )
cos 8 = cos(2m — 0) ,
tan 6 = tan(mw + 0) cogezl_e_
—sin 6 = sin(r + ) = sin(2m — 0) 2
—cos @ = cos(m — 0) = cos(m + 0) / Ll
—tan 0 = tan(w — 0) = tan(2m — 6) T/ T N
: REAE ezx




Y\/\/mt do I need to be able to do?

By the end of this chapter you should be abke to:

Understand secant, cosecant and cotangent and their
relationship to cosine, sine and tangert
Understand the graphs of secant, cosecant and cotangent

Simpify expressions, prove. identities and solve equations involving

secant, cosecant and cotangent
Understand and use inverse. trigonometric functions

Y13 — Chapter 6 Trigonometric

Functions

_J

ey words:

Pure Maths Year 2 .

Trig ldentities

=

Cosecant — In a right. angled triangle, the. cosecant of an
angle. is: The length of the hypotenuse diided by the length
of the side oppostte the angle

Secant— In a right. angled triangge, the. secant of an angle
s The length of the hypotenuse duided by the length of
the adjacent side

Cotangent — In a right. angled triangle, the. cotangent of
an ange is: The kength of the adjacert side dvided by the
length of the side oppostte the angle

1+ tan?x = sec?x
1 + cot?x = cosec?x

—

raphs of nverse Funclions

The inverse of sinlx) is arcsin(x)
The domain is -1 <x <l
The range is -/ 2 < arcsinlx) < /2

//”

1
E] 5[ 1
7~
7 -
’ ’

The inverse of coslx) is arccos(x)
The domain is -1 <x <
The range is 0 < arcsinlx) < m

- 3

The inverse of tan(x) is arctan(x)
The domain is x€ R
The range s -/ 2 < arctanx) < /2

—————
G

Secant, Cosecant and Cotangent

The graph has symmetry in the y-axis, a period of 360/
It has vertical asymptotes at al of the valves for which cos(x)=0

The domdin of y=sec(x) is x€ R

I degrees

x# 90, 270, 450. (any odd muttigle of 90)

In radians

x# /3, 3n/2, 51/ 2. (any odd multiple of 7t/.2)
The range of y=seclx) is y<-1 or 4>

1
sin x

cosec x =

The graph has symmetry in the y-axis, a period of 360/2 1t
It has vertical asymptotes at al of the values for which cos{x)=0

The. domain of y=seclx) is x€ R

I degrees

x# 90, 270, 450. (any odd muttiple of 90)

In radians

x# /2, 3/ 2, 51/ 2. (any odd muttile of /)
The range of yseclx) is y<-1 or y>1

1

tanx

The graph has vertical asymptotes at all of the values for which
tan(x)=0

cotx =

The domain of y=cotlx) is x€ R

I degrees

xz 0, 180, 360. {any odd mutivk of 180)
In radians

x# 0, 1, . (any multile of )

The range of y=seclx) s y€ R

zzzzz

[T
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What do | need to be abke 1o do? vis- Chapter 7 Trigonometry and
By the end of this chapter you should be abke to: MOdQllllﬂ@
*  Prove and use the addtion formulge N \
+  Understand and use the double angle formulde (Oddition Formulge
*  Sole trigonometric equations using addition and double angle
formulae ol ! i 4 and
o Whrite expressiors in the form Reos(©=a) and Ksin(©+=0)) OMELIMES dre known 4s the. compound ange
s Prove trigonometric identities formulse
*  Model real life stuations
sin(A + B) = sinAcosB + cosAsinB
rProof of the Oddtion Formulge sin(A — B) = sinAcosB — cosAsinB
cos(A + B) = cosAcosB — sinAsinB
. cos(A — B) = cosAcosB + sinAsinB
%
S tanA + tanB
in(a)sin( tan(A+ B) =
)C ( ) 1 — tanAtanB
tan(A — B) = tanA — tanB
an ~ 1+ tanAtanB
o ]
Simplfuing acoslx)= beos(x)
» B Sometimes known as the harmonic form You can
cos(a)cos(p) write expressions in the form acos(x) = beoslx) as a
Using the properties of sine and cosine we. can label the diagram as furction of s _ |
above. unclion ot Sing or Cosing ony
Using triangle. ODE: acosf + bsin@ can be written as either:
DE= sinloc+B)
0D = cos (ap) Rsin(x + a) where R0 and 0< <90
DE = DF + FE
- snlap) - sriccoslp) + coslodsilp) Rcos(x £ ) where R>0 and 0< £<90
0D - OB — DB Where Rcosa = a and Rsina = b and
. cosla+P) = coslaeos(B) — sinlasin(p) R =+Va2 + b2
S

—
( Double Ondle. Formulae

Pure Maths
Year 2

You can use the addition formule to derive the following double angle. formule.
sin(24) = 2sinAcosA
cos(2A) = cos?A — sin?A = 2cos?A—1 =1 — 2sin?4

_ 2tanA




What do | need to be abke 1o do? [YTB — Chapter & Parametric Equations

By the end of this chapter you should be abke to:

ey words:

*  Cartesian equations — Gies a drect
relationship between x and y

*  Parametric equations — Uses a third
variable. (usualy t or ©) to define x andy

»  Convert parametric equations into Cartesian form

*  Understand and use parametric equations of curves and sketeh
paramelric curves

*  Sole problems involving parametric equations

*  Use paramelric equations in modeling

Sketehing parametric equations of Converting between paramelric and cartesion
CUrVes equations
When sketching a parametric equation, sub in vales | | Combine the two equations by rearrdnging one. of them to
of t to find x and y valves and then sketch as make 1 the subject and then substitute into the other
normall equation
OR
Sketeh the curve defined by x-2¢ and y-—t2 Rearrange both equations to make t the subject and then
between t-—3 and 3 equate the two equations
[ T T Y N N e = Eg Convert the folowing parametric equations into cartesian
X -6 -4 -2 0 2 4 6 ]f orm
Y -9 -4 -1 0 -1 -4 -9
x=t+3 y=at x=t+3y=atd
/ LN (143> 1-x=3 (113> 1-x=3
/ \
/ : \ y = A~ 3R R y-art > t-"yd)
- \ Wy/2)-x-3
| | | Sy _ 32
[Calculus with parametric equations™ y/d -l 5;
* This section actualy appears in your text book in chapters 9 and |1 y= ”2 (X - 5)
Differentiation It your parametric equations contains trigonometric functions,
Fx=fit) andy = 4lt) first find an identity that connects then rearrange the
Then paramelric equations so that you can substitute into the
dy _dy - dx idertity
dx dt dt
Integration ‘
I x = ftt) and y = oft) Domain and rangge
Then
f ydx= |y dx dt For parametric equations x = plt) and y = g(t) with Cartesian
dt equation y = fx)
Remember to adjust Imits f you are using definte «  The domain of flx) is the range of plt)
\_ite@mtton B The range. of flx) s the range of qft)




What do | need to be able to do?

By the end of this chapter you should be abke to:

Differentiate trigonometric functions

Differentiate exponentials and logarithms

Use the chain, product and quotient rules

Use the. second derivative to describe a function's behaviour
Solve. problems involving connected rates of change
Construct dffferential equations

Differentiate parametric equations (see parametric equations

L sheet)

Differentiating Trigonomelric functions

— o 4y _
ff y = sin kx, then . = kcoskx

ffy = cos kx, then Z—z = —ksinkx
f y = tan kx, then Z—z = k sec? kx
ff y = cosec kx, then Z—z = —k cosec kx cotkx
ffy = sec kx, then d—y = —k seckx tan kx
ffy = cotkx, then —= = —k cosec? kx
dy 1

ff y = arcsinx, then x \/1__9621
ff y = arccos x, then Z_x = _1ﬁ

_ ay _
ff y = arctan x, then — =

Implcit Differentiation

Use when equations are difficutt to rearrange into the form
y = flx)

d dy
_ ny — n-1_7
P ") =ny I
d (xy) = dy N

dx o T X Y

L —

Second Derivatives

The function fx) is concave on a given interval if and only if
f(x) < 0 for every value of x in the value in that nterva

The function flx) is convex on a gven interval if and only f
f"(x) > 0 for every vale of x in that interva

0 point. of inflection is a poirt at which f*(x) changes sign

[76 — Chapter 4 Differentiation

ey words:

e (Concave — Curves inwards
e (Convex — Curves outwards

Chain, Product and Quotient Rules T

Chain Kue:
dy dy du
dx du dx

Where y is a furction of u and U is another function of x

I function notation:

if'y = (flx)r then Z—i’ =n(f )" 1f'(x)

Fuy = flgle) tren 22 = £'(g(x))g'(x)

Froaet Ruke:

i y = w where v and v are functions of x, then:

dy dv+ du
dx_udx vdx

In function notation:
if fx) = glxhix) then

') =gx)h'(x) + h(x)g'(x)
Quolient Kue:

iy = u/v where U and v are functions of x, then:

du dv
d_y Vax " Ydx
dx v2
In function notation
If (x) = glx)/hix) then
oy h(x)g'(x) — g(x)h'(x)
N (T |

— |

L
Differentiating Exponential and Logarithms

fy=ekx then = kek*

=1
fy = Inx, then 22 =
fy=ak
a**klna

d
X where k is a real constant and a0, then é =




What do [ need to be able to do? ( Y13 — Chapter 10 Numerical Methods

By the end of this chapter you should be abke to Keu words:

*  Locate roots of fx)=0 by considering sign changes + Rool — Where a furction equals z10

«  Use tteration to find an approximation to the equation f(x)=0 e Continuous function — The function does not. ‘ump’ from

* ke the Newton Raphson method to find approximations to the one valle o another 1 the graph of a furction has a
sobtions of equations in the form f{x)=0 vertical asymptote between two points then the. function is

»  Use numerical methods to solve problems in context not continuous in the interval between the two points

F _ ]
Locating Roots

You can sometimes show the existence of a root within a given interval by showing that. the function changes sign in
that. interval

Eg Show that f(x) = x> — 4x* + 3x + | has a root between x=14 and x=15

=

o~

-
)

(14)° — 4(14P « 3(14) + |- 0104
(15)° — 4(151 + 3(15) + |- -0125

=

&)

Aol
0

The function is continuous and there is a change of sign between 14 and 15 so there is at least ore root in this
interval

Watch outl The change of sign doesn't mean exactly one root and the dabsence of a sign change does not necessarily
mean that a root does not exist

__________________ a 1
e ] b
a ‘b A
There are muttipl roots within the There are mutiple roots within the There is a vertical asymptote within
interval [a, b] — odd number of roots ~ Iinterval La, b but a sign change the nterval (g, b] — a sign change
does not occur — even number of oceurs but no roots
roots
teration The Newton-Kaphson Method
To solve. an equation in the form flx) = 0 using tteration first rearrange On atternative way to find roots using
f(x)=0 nto the form x=gfx) and then use the tterative formula dfferentiation
s = 90n) oy SO
n+1 n 1
L f (xn) B
Some. iterations will converge and some will diverge
Suecesstul iterations can be shown on staircase. or cobweb diagrams Pure Maths Year 2




What do | need to be able to do?

By the end of this chapter you should be abke to

Integrate standard mathematical function

Use trigonomelric idertities in integration

Use the reverse chain rule

Integrate functions by substitution, by parts and using partial
fractions

Find the are under a curve wsing integration

Use the trapezium ruke

Solve differential equations and model with differential equations

L

Reverse Chain Kule

Furctions in the form flax+b):

ff’(ax+b)dx=%f(ax+b)+c

To integrate expressions in the form [ k % dx, try h|fx)|and

dfferentiate to check and adist the constant as necessary

To integrate functions in the form [ kf" () (f (%)™ dx, try
(f)r! and differentiate to check and adjust the constant as necessary

Partial Fractions and Intearation by substitution

You can integrate by substitution by choosing a function (wlx)) twhich
can be dfferentiated) to help you to ntegrate a tricky function You
need to substitute all x's (incliding dx) with terms involving u

You can aiso use partial fractions in order to integrate algebraic
umctlons

Differertial Equations

When Z—Z = f(x)g(y) you can solve 1t by separating the variables
1

as folows:

When you integrate to solve a differential equation you stil need to
Mclude a corstart of integration — this wil give the. general solution

[76 — Chapter [l Integration

ey words:

»  Differential equation — On equation with a function and

B one or more of its derivatives

Standard integrals

jx”dx =

jexdx=ex+c

n+1

X
n+1

+c; n¥-—-1
1
f—dx=1n|x|+c
b
fcosxdx=sinx+c
fsinxdx=—cosx+c
fseczxdx=tanx+c

f cosecx cotx dx = —cosecx + ¢

f cosec’xdx = —cotx + ¢

fsecxtanxdx =secx +c

You can use trigonometric identities to replace expressions
that cannot be integrated with ore that can

Eg [ tan®xdx
1 + tan?x = sec?x
So
tan®x = sec?x — 1
So
[ tan?x dx = [ sec?x — 1 dx which we can

integrate vsing a standard integyal

Orea Bounded by Two Curves

b b b
AreaofR=f f(x)—g(x)dx=f f(x)dx—f g(x)dx

ﬁwe Trapezium Kule
b

1
j y dx = SRy + 201 + Yz oo Ynos) + i)
a

Integration by Parts

fdv

dud
vdx x

J

u—dx = uv —
Limit. Notation

dx
b b
fa Fx) dx = 613(3102 F0)5x




What do [ need fo be able to do? TL Y13 — Chapter 12 Vectors j

By the end of this chapter you should be abke to:

Understand 3D Cartesian coordinates
Use vectors in three dmensions
Use vectors to solve geometric problems

Model 3D motion in mechanics with vectors J

3D Coordinates
M
When visualsing 3D coordinates, think of the x and y

axis drawn on a flat surface with the z axis sticking
up from the flat surface.

The distance. from the origin to the point (x, y, ) is:
Jx2 4+ y2 4 22

The dstarce between the points (x, y, ) and (x,,
Uy 2]
S

VO —x2)2 + (y1 — ¥2)% + (21 — 2,)?

Paralel \ectors in 3D

f a,b, and ¢ are 3D, non-coplanar vectors (not
in the same. plane) then you can compare
coefficients on both sides of an equation

£
i
pi+qj +rk =ui+vj+ wk

Then: p=u, g=v and r=w

ey words:

*  (Coplanar vectors — Vectors in the same plane
*  Magnitude— Tre size of the vector

r5D \eclors

Unit vectors along the x, y and z axes
are denoted by | j and k respectively

RO

For any 3D vector pi + qj + rk =

¢

FMOMHItUdQ and Direction

Veclor a = pi + qj + Tk

Magnitude of vector a
lal = \p? +q2 + 12

Direction of vector a

The angle with the x-axis: cos 6, = I%I

The angle vith the y-axs cos @), = —-

la]
The angle with the z-axis: cos 8, = I%

I
Pure Maths Year A
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