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For all right-angled triangles with angle & : | Key point |
Sin® — opposite . cose — adjacent i _ opposite
hypotenuse hypotenuse adjacent

Unit 4: Trigonometry
(PURE)

. 4a. Trigonometric ratios and graphs
. 4b. Trigonometric identities and
equations

Key Vocabulary

Sine, cosine, tangent, interval, period,
amplitude, function, inverse, angle of
elevation, angle of depression, bearing,
degree, identity, special angles, unit circle,
symmetry, hypotenuse, opposite, adjacent,
intercept.
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Trigonometric graphs

You need to be able to sketch the graphs of sin, cos and tan, and transformations of them. If
you want to recap transformations of graphs, have a look at pages 13 and 14.
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Cosine rule

The cosine rule applies to any triangle. You usually use the cosine rule when you know two sides
and the angle between them (SAS) or when you are given three sides and you want to work out
P+E-aF

an angle (SS9).
Q-2

0 a2 =P + % - 2bccos A
This version is useful for

Use this version to
finding a missing angle.

Sine rule

You need to learn the sine rule for your exam. It applies to any triangle. The sine rule is useful
when you know two angles. or when you know a side and the opposite angle.

1 a __b __c 2 sinA _ sinB _ sinC
sinA  sinB sinC a b c
This version is useful for finding a Use this version to find a

missing side.
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If points A and B have position vectors a and b then
vector AB=b—a distance AB=|b - a|

Knowledge Organiser: Mathematics
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.

Unit 5: Vectors (2D)
(PURE)

. 5a. Definitions,
magnitude/direction, addition and
scalar multiplication

. 5b. Position vectors, distance between

The points P and Q have position vectors

)
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two points, geometric problems Position or direction? —— - o g
; , 5 =S Magnitude & 3
It is useful to distinguish between position ) @@ @ = o &
vectors and direction vectors. Yo? ca':y:;:ad the f!\atamtudc of a vector i =3 ‘g, g
using goras’ theorem. = = o
Key Vocabulary ] - 1 2 = g = - E g
Vector, scalar, magnitude, direction, o I(—4)I > l o= 4‘” %’ 5 = § =
component, parallel, perpendicular, modulus, =22 + 42 = 2/5 = i % o 8
dimension, ratio, collinear, scalar product, '.' § = % ] §
. A Ignore minus signs when calculating the magnitude = = =
position vectors.. a ce of a vector. - % % = » o
fe : : £ = —
@ unit vectors have magnitude 1. g g %._ o
- 5 = = e §
A position vector starts @ The distance between two points 1 a 2 5 3
at the origin. OA tells A and B is the magnitude of the = = > Q
- i bhe saaitian ~f vector AB. {g 5}_ \ s
SR == =
Worked example g 8 8
2
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Vectors

. Vectors can be described using column vectors,
or using i, j notation:

A

A Vector a represents the directed
line segment from Ato B.

3

7’:'(-1)'3"1

I and j are perpendicular unit vectors.

Position Position )

F_é & (vector of O) b (vector of P
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' . y lumn vectors to | é
3i + 4j and —i + 5§ respectively. You could also use co ; §
== : a r tors 2
(a) Find the vector PQ. 2 marks)“ 5Ub o A —4 | Parallel ee R 5 %
s 5 4) (,) s If one vector can be written as a multiple 58
fea = (oc: % ::’ i : ' of the other then the vectors are parallel.
= (=1 -3 + -
= —4i+ A of B
(b) Find the distance PQ. (1 mark) ; w [}
— You can't write in bold in your exam! You | ®
]PQI = =42 4 12 can underline vectors to make them / 2>
=17 clearer. If you're writing the vector B 'ip >
(¢) Find a unit vector in the direction of PQ. between two points, you r’ho-i’l‘.’. M c L
(1 mark) draw an arrow over the top. PQ s the ‘ In this parallelogram M is the mtdpomt of DC.
4o = 1 direction vector from P to @, whereas [ —ts o v
Ty LA = %\-4! +J) PQ s the line segment between Fand Q. | AB is parallel to DM so DM AB o
-~ ‘_i‘ el e
17 7
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You can write the outcome from this spinner
as a random variable X.
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If A and B are independent, P(A and B) = P(A) x P(B) m

Unit 3:Probability

(stats] Drawing Venn diagrams

*  3a. Mutually exclusive events;
Independent events

You can use a Venn diagram to represent different events in a sample space. )
You can write its probability distribution in a

This Venn diagram shows the results when 50 people were S | table. This is the sample
surveyed about whether they owned a dog (D) or a cat (O). a e PR o
The rectangle represents the whole sample space (5), and 6 15 X R 5 e J./::m mm
each event is represented by an oval. D c |PX=2x % % % N1 g .
|~ T
Its probability distribution could also be ing a
Key Vocabulary s s 5 | probapity Rncrion T

x=—1

; 2“"()(-,0- , x=3,5 7
.Sample space, exclusive event, - 2 L
. J 1 J - T - —=
complementary event, discrete B / /e | - o) B . | o y A Rromphfknf =" ~ 1

random variable, continuous random
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variable, mathematical modelling, G people owned a dog and 3 8 + 6 + 15 = 29 people 15 + 21 = 36 peopie did @& =
independent, mutually exclusive, Venn | 2% 55 e s evert et Can s Hie. ovent:so Yo o e Shde v 2 T E &8 =
diagram, tree diagram. DorC'. ‘not D", % E’“ % %
Determining independence S 2 EE
Two events A and B are independent if and only if: . . E £ 8 B
Tree diagram checklist 538 S
P(A and B) = P(A) X P(B) Make that 8 £ g
re ou: 2 = Z
Worked example This rule is given in the A-level section of the < gfu Y A 2 g =
formulae booklet as: @ write a probability on every branch g g 2
For the events A and B, P(4 and not B) = 0.27, : = £ =
P(B and not A) = 0.14 and P(A or B) = 0.72 P(A 1 B) = P(A) P(B) (\/J write an outcome at the end of every < F &
(a) Draw a Venn diagram to illustrate the branch. g =3 =3
complete sample space for events 4 and B. i he ' d "t S § g8 =
(3 marks) where the symbol N means ‘and’. n your €xam you aon € ne - =3
. 02| eia | Youcanuse this rule in two ways: X) draw a tree diagram unless it's asked =
| the probabilities l You can show that two events are for in the qucstion -
A B must add vp to 1. | independent by calculating P(A), P(B) anc work out the probabilities of all the
‘ P(A and B) and demonstrating that the @ -
(b) \\;r;:c down the value of P(4) and l(l;c val::) relationship is true. final outcomes — you will be asked
of P(B). 3 mar’ . Saad o .
P(A) = 0.27 + 0.31 = 0.58 2 If you are told that two events are for 5pecrﬁc P"Obab'"t'” later in the
P(B) = 0.31 + 0.14 = 0.45 independent you can use the fact that question.
P(A and B) = P(A) x P(B) to find unknow - e

values.
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Year 12 — Spring Term 1 S.rn §
p g If X can only take integer values, P(X<x)=P(X<x— 1) stl'atﬁﬂy ark

and P(X>x)=1—-P(X=x)

Unit 4: Statistical distributions Th b > ~ l d 2 t 2 b t 2 @®E &
el e binomial distribution |299g| =
*  4a. Use and identify discrete if ; g F g & 2
you are carrying out a large number of trials . = =
distributions; Calculate you can model the number of successhul trisls, | 1© Pi OF not to bi? S5 :5| B8 ;Q:“' Z &
probabilities using the binomial X, using a binomial distribution. For n trials, each A binomial model is valid when 3 5 g8 & g E‘ ¢ €
distribution (calculator use with probability of success, p, you write: @ there are a fixed number of trials g §. é E E E g‘ = E
expected) X ~ B(n, p) @ the trials are independent = g % S £ E. E % éﬁ
The probability that X takes a given value ris: & e 2 == - c 2 8 g Eg&c »
, /) re are two possi ouvtcomes, wi = o = m o
Key Vocabulary PX=r) = (fpra-p~ probabilities p and 1 - p & @ g 2 & = 88 E
. Binomial, probability, discrete = 2 e @ T am— e . = 2 S g cEs = E )
distribution, discrete random variable, K d ex‘mple J § ,5: =) ‘; o % E E E
uniform, cumulative probabilities. Worke . = 8 @ il =2 g g £
: . S 3 =5 = o “uoom b
The discrete random variable The easiest way = _:né? g g o -
X ~ B(35, 0.82). Find: to find bi 3 2 S & =
Binomial PD =23 8 E s &
(@ P(X=29) ;.,,: . R o 253 2| = g E
Pix = 29) = (39)0.827°0.16¢ functions on your at 25 2 E| 5 - 2
29/ ‘ R o S o & S B g
= 0.175 (3 s.f) rinies 'E; S = 8 B E'
z ' the probab ",t at X amamgb = = )
s "—«::3‘4 (b) P(.X = 25) the ° : nomial probap iy astribution v“hrz Y :h '% § g‘
= T PIX > 25) = 1 - P(X < 24) You can also use the formula for PX = 1) and S 5 E. =
= = | = =1-0.03877... the nCr function on your calculator to find a Z g - g
-— | singie binomial probab ity *2 = e
S = = 0.961 (3 s.f.) probability. Z
= T
= = A - Key point =
= = P(X=x)="C_p(1-p) 2
= = —
= I where n is the number of trials and p is the probability of success 'E.
= in any given trial. 2




IfforcesE, E,...,E, acton an object then the resultant
If a resultant force FIN acts on an object of mass m kg m force is R=F| +F2 +--'F,|

giving it an acceleration ams ? then F = ma
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Unit 8a: Forces & Newton’s K';O rc e S Criticising models

laws (Mechanics)
_Newton’s first law. force ) . You might be asked to criticise or refine a
8a. Newto A A force acting on an object has direction and magnitude. The units of force are newtons (N). el in your exam. You should think about

. ol . H s -2 *
diagrams, equilibrium, 1 newton is the force needed to accelerate a 1kg object at a rate of 1ms 2. Because of this, the the real-life situation and compare this to

. . i _2
introduction to i, j system Bis-ot-foroecan-be-written we-hgme”": the model. Try to identify elements of the
F=ma Resultant force model that are unrealistic. In real life:

F:ﬂma 'T wmetinres calied the equation of If there is more than one force acting on @ surfaces are rarely smooth
e 8 partic’s you om Tad the ot i @ forces and accelerations are rarely
force (N) = mass (kg) X acceleration (ms~?) any given direction. PR
You need to remember F = ma. It is not in the formulae booklet. 18 000N
Key Vocabulary This 4 kg block is (M objects have dimension and are subject
Force, newtons, mass, weight, gravity, resting on a smooth Sms? to air resistance and rotation
tension, thrust, compression, air resistance -
’ ’ ’ ’ surface. If it is acted 1000N :
reaction, driving force, braking force, SS00N @ strings and rods may deform.

4%y |——> 20N

on by a force of

resultant, force diagram, equilibrium,

20N it will accelerate 777777777/

inextensible, light, negligible, particle, ¢ of 5 —2
smooth, uniform, pulley, string, retardation, .a a rate ol 2 18 000N U i r =
O - r sing F= ma
' This boat is accelerating. The vertical forces have | 2 :
u“immgitm:mﬂﬁ-mmam. When two particles are connected via a
5m_1m-4;m"_ —l— pullcy,youmllaftenhavctowntcm
ions ing F = ma,
Tension and thrust . = SHNSIEND £1 ono e
Motion in 2D sty s
@ Tension is a force which will tend to . any unknown values.
stretch a rod, gpnng or stnng Acceleration is a vector quantity that can be written as a column vector or using i-j notation. You
can vuse this to describe motion in two dimensions. AP the same at A as it
i 2 : T -2 The tension n the stnng 15 s b I\ 8
@ oo .2 force ich ol b fo AR of Ioten ST 5 a ? the p ":’v s smooth, And both
compress a rod. You can write equations of motion involving forces and 7 ka 5 3t Dbecavse vl N ‘
he : accelerations written as vectors: AR R e partices accelerate at the same rale, because
N a car accelerates & produces a tension in e = quantity. It has the string is inextensible. There is more o
the tow-bar which in tum accelerates the caravan F = ma mmz’a F = (2% - 7PN the string 15§ e B b 80
| ke It produces a theust in the tow F is the force vector in newtons thet the direction of mspartadeisaccelerxsngv;omres moddﬁngassumptlons ke this on page Ov.
: -2 the force is the atarateofa= (31 — Pms—?. This —
} a is the acceleration vector in ms I e e & D S e
m is the mass in kg. acceleration. of F=7(31 — ) = (21l — 7PN.




