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Circular measure

S A (bl ¢ A gY) Baa gl

Learning objectives Success criteria il sulaa doaulatl) Calaay)
I.I Radians Sl -1

Convert between
radians and degrees.

Define the concept of a radian

Convert from degrees to
radians

Recall the values of 360°, 270°,
[80°,90°, 60°, 45° and 30° in
radians

Convert from radians to
degrees

T

3T
Recall the values of 2T, — T3

’

T T .
-, — and —in degrees
3" 4 6

O o sgde o i ais @
Ol N claodll ge dsas @
<180°¢ 270°¢°360 a8 Siu @

Ol 30°¢ 45°¢ 60°90°

ol A ol e Jiss @

T T 3T - .-
¢ —¢ —¢ —¢ T« —¢ 2 L @
4 3 2 n 2 n ﬁs)s -
s all”

6

Aol sl I G I3

1.2 Length of an arc sl Jgha 21
Use the formula of the Use the formula Arc length = r& x &= sl Jsh dapall axiing Gl (gl sk () 538 andiay
length of an arc to Calculate the length of an arc, A‘“Jl"’“u‘s a5k T ¢l Jsha g ¢ il Caua

.2 | calculate the radius, R 458 5all 90 5 ¢ ol -2

the length of the arc
and the central angle

given radius and central angle
in radians

A slaay 45 S pal) 4 o) 51 Gl oy
sl Jsha g o il Caal
b A slaay pladl) Caial Ciiny

Ol ol 4 38 el A ) 0
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Circular measure

in radians

Calculate the central angle,
given the radius and length of
arc

Calculate the radius, given the
central angle and length of arc

Give answers in terms of 1t or to
an appropriate degree of
accuracy

Lol Jsha g A 38 5l 4y ) S
Lulie da ol aAYY Glls) s
A8l e

S A (bl ¢ A gY) Baa gl

Solve problems
concerning the arc
length and sector area
of acircle, including
calculations of lengths
and angles in triangles,
and areas of triangles.

Identify relevant unknown and
known values in a geometric
problem concerning angles and
lengths of circles, triangles and
quadrilaterals

Identify and use relevant
formula(s) to find unknown
values in a geometric problem
concerning angles and lengths
of circles, triangles and
quadrilaterals

Give answers in terms of Tt or to
an appropriate degree of

2l A glaall 5 A gganall asil) aaay
Gl dpuia Al 8 AL
Gl 5 i gall Cilalia 5 I shals
Al JSEYI

A3 (gpall) Grpall aadiny g 22y
A5 e e af Sl ALl
I shaly (3lat Apunia s
Gl ) gall calalisa g
LAl Jsay

daulia da o T VY Glla o
A8l e

J by (3lai il Jilsall oy
b gl Aalisa g ¢ gdll
Allaadl @lly & Loy e3 il
Wl )5 o Sal ) sl dalaiall
bl clabisa
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Circular measure

accuracy

S A (bl ¢ A gY) Baa gl

1.3 Area of a sector

i1l g Uaill dalise 3

Use the sector area
formula to calculate the
areaq, the radius, and the
central angle in radians.

Use the formula A="/,26

Calculate the area of a sector,
given the radius and central
angle

Calculate the central angle,

= (i) g Uadl) Aalise Zapall ardioy
. 231

. J 2
da glaay (g pall o Uasll dalise Casy

A5 5 el ¢ il (s
A Sl

e slaay 43 S pall A ) 30 Gl oy
a5 il g Ll Aaline

A g Uadl) Aaliwe ¢ 68 padin
¢ il Caai g cdaluall Cliaal
I Sl Al 50

1.3 given the area and radius -3
il
Calculate the radius, given the dalise de sleay il Cooal Cauny
area and central angle Al 3l el 5 ¢ il g Uadl
Give answers in terms of Tt or to . . A 5 3
. (e dnlie da ya ol T AV Y clila) a0y
an appropriate degree of 5l
accuracy
Solve problems Identify relevant unknown and S Aaslaall g Al penal) il 202 sty (3lai (Al Jibusal) Iy
. . . | olaly glati Apnia Alliea 8 Alal) . . by = .
concerning the arc known values in a geometric jéj:y\ e aa gim Bl g8 g Uadl) abiss s s Al
. 5 Glliall g il gall & 9 . .
length and sector area | problem concerning angles, Aely ) JI bl dalaiall cililual) @lly Jé Ly
4 of acircle, including lengths and areas of circles, (fanall) Lisal) a2y sany L Clalin s bl s 5 o Sl 4

calculations of lengths
and angles in triangles,
and areas of triangles.

triangles and quadrilaterals.

Identify and use relevant
formula(s) to find unknown

A5 yma ye o Ay Alall i)
1l 31 i Alse 3
Gl ) gall calalisa g
Al Jss
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Circular measure

values in a geometric problem
concerning angles, lengths and
areas of circles, triangles and
quadrilaterals

Give answers in terms of 1t or to
an appropriate degree of
accuracy

S A (bl ¢ A gY) Baa gl

O dandlia da oyl T AV Glla) pay
A8l
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Trigonometry

Learning objectives

Success criteria

Cla..'\.“ Jtlaa

Cltiall Qb A Bas gl

PR A P RYSY

2.1 Angles between 0° and 90°

90° 5”0 e WloM 12-

Recall the exact values
of the sine, cosine and
tangent of O°, 30°, 45°,
9 60°, 90° their
equivalents in radians
and find the exact
values of related

angles

Recall and use the exact values
of sin 0°, sin 30°, sin 45°,

. . . s . s
sin 60°,sin 90°, sin o sin e

. T . s
sin ;,ond sin -

Recall and use the exact values

of cos 0°, cos 30°, cos 45°,

T T
cos 60°, cos 90°, cos 2 cos,

s Vs
cos —, and cos 3

Recall and use the exact values
of tan 0°, tan 30°, tan 45°,

tan 60°, tan % ,tan % ,and tan g

L 388 adl) sty S @

<°45 & «°30 . «°0O

Cla L2090 s 060
4 6

Telfuw
2 3

Uia 3488000 ol aadin 5 3y
lia ©45 Ua ©30 Ua °Q
‘gu.a 90 Uia «°60
Zls Sl Sl

2 3 4

Us 3880 ) piiy s Sy

°60 W «°45 s °30 W «°0

LIl ly ©90 Ws
3 4 6

A

2

cus el 2aanl) o dl) Sy
©0 Lgasksd Ul 531 JIall ol
leat 5 ¢°90 °60 °45 °30
il a5 ¢l I AuS)

Lo Adlaiall Ll 5510 A5 1)

2-1

Given the exact value
22 | of sin@, cos@or tané,
find the exact values of

Use a right-angled triangle
corresponding to a given exact
value of sin6, cos@or tané(in

Glaiall 2 311 il i) ans
Uia e s sllanall dadall daglly
(095 ecila 2l a L e

Al i) D oy e gladdl T 54

sl il Hally) 488l Al aay
cala Al a_u.u.\ﬂ) oal b
Lalaa) doeslaay (calds calis
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Trigonometry

related trigonometric
ratios (in degrees or in
radians)

degrees and radians)

Read and manipulate
information from a right-angled
triangle to give the exact values
of trigonometric ratios (in
degrees and radians)

sl 25821 gl ¢ LY Ay 1)
(sl 5 ecilaally) A
JPENEYP)

Cltiall Qb A Bas gl

2.2 The principal angle (the reference angle)

(s sl g1 30 el g3 2-2

Given the exact value
of sin6, cos@or tang,
find the exact values of
related trigonometric

2.2

ratios (in degrees or in
radians)

For any angle given in degrees
or in radians, identify the
quadrant in which it is located

For any angle given in degrees
or in radians, identify the
principal angle (the reference
angle)

Find the value of an angle in
degrees or in radians, when
given the principal angle along
with the quadrant and interval
in which it lies

L}\J@\A@@Jéﬂ\@)\éd&w [ ]

b laHall Lol Ao glaay
Ol

L) e A5 sy @

Tashaas gl 5 (5Y (el
Sl f il jally Ll s

Sl (b oy @

Al ol dga sl (LI
i s aall 5 @l s s

sl s ally) da8al Al any
¢ ala) Lkl il (sl
el da glaay (calds ¢ alia

2-2
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Grc

Trigonometry

2.3 Trigonometric ratios of general angles

Cltiall Qb A Bas gl

dalad) L) g 31 AGtaY) adl) 322

Given the exact value
of sin6, cos@or tané,

For any given angle identify the
sign of the three trigonometric
ratios

Express a trigonometric ratio of
any sized angle in terms of
trigonometric ratios of acute

SO el ol 3 LS Ay @
Slaza ) ) gy

g Y Al i 0 ey
AT ol 1Y shace Lol
salall L 50

ilial) il d8@all dadll any @
Lagill 5 48 285 (53 (54l da slaay

o il ally) A3dall 4l aay
¢ la) A Gl (sl
Lalas) da glaay (4l ¢ alia

5 find the exact values angles Al u‘:utl\j\_:jij:l)‘ 2
of related Find the exact value of a
trigonometric ratios (in | trigonometric ratio, when given
degrees or in radians) the interval in which it lies and
the exact value of a related
trigonometric ratio (in degrees
and in radians)
Recall the exact values | Apply knowledge of exact il 48811 28l 48 paall (Gulay @ G el dadall ol Sy -2
of the sine, cosine and | values of trigonometric ratios of * pall J\AJY saladl L5 5l MM‘ ©0 Lgas Ll 531 JIall ¢l
9] tangent of 0°, 30°,45°, | acute angles to find exact a5l An il 1l 5 51 43800 a5 90 960 <45 30

60°, and 90° their
equivalents in radians
and find the exact

values for angles given in
degrees or in radians

u\,}d\)ﬂ.} ‘gi Q\AJJ]L} slazall

]l a9 el L 228l
Lo dalaial) Ll 5l daaa)
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Trigonometry

values of related
angles

Cltiall Qb A Bas gl

2.4 Graphs of trigonometric functions

AR ) 2l Aill) el 4-2

23

Sketch and use graphs of
the sine, cosine and
tangent functions for
angles of any measure (in
degrees or in radians)

Recall that the functions y=sinx
and y=cosxare periodic, have
period 360° (or 21t ), and
amplitude I.

Recall the co-ordinates of
maximum and minimum points of
y=sinx and y=cosxfor O° < x<
360° (0 < x< 2m)

For angles of any size sketch the
graphs of the sine and cosine
functions (in degrees and in
radians)

Recall that the function y=tanxis
periodic, has period 180° (or 1),
and asymptotes.

For angles of any size sketch the
graph of the tangent function
(in degrees and in radians)

(ol = o Gl Gl SH 5 oy
Lagie S350 () 92 ulin = =
| Lagio JS dasss (211 51)° 360
oaliall Akl Cillan) S

oa s = pa d g aall Aadill
°360 > > °0 Cua (lia =
(2> 05> 0 )

) A Eal) L
b (51 e L5l el g
(Ol 5 el )

A plds = e AN ] S
aliaialy (150 )IBOC iz
Az ) L shad

JLal) 20130 &bl Sl sy
eila Al Ok (sl e L5 50
(O N5

Aabad) M o2 s e
d.L.:} ‘ew]‘ g “._\:\.;“ d‘}.ﬂ
Silaall) Al 5 Y Al 3

NEENP Y

2-3
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Trigonometry

24

Sketch transformations
(translations,
reflections and
stretches) of the sine,
cosine and tangent
functions, such as
y=2sin(3x), for angles
with measures
between O° and 360°
or between O and 21t
radians,

For any trigonometric function
y=f(x), for angles between O°
and 360° or O and 21, sketch
the graph of

y=af(x)

y=f(ax)

y=a+f(x)

y=f(x+a)

For any trigonometric function

y=f(x), for angles between O°
and 360° or O and 21, sketch
the graph of a combination of
transformations

Identify the amplitude, period
and coordinates of maximum
and minimum points of the
transformed trigonometric
function

s(w)A:ua:&:\:.'\m:d\J ‘_ﬁ;‘y
©360 5°0 onemd Ll
il ans 30 ¢ TT2 5O O sl

-] ‘”5.\\:\.\]\
S
(=) =0=

()+1=0e

(+ o)==

(00)2 = Ua ddlia dla Y
°360 5°0 o lemkd Ll
Sl a3 ¢ T2 50 O
5l e e panal
gl

Lalaal) caliilas) 98 ) 99 g dmw 22
AT A 5 ) 5 alaal
Loaia & gadl

Cltiall Qb A Bas gl

Laigh) SO gaill o

(2l (ulSaY) ecani¥l)
el J)al bl el
Ll a3l Jha g calaill cun g
<0 Op 5 °360 ©0 O Lenild
(032 =e:die 2

2-4

2.5 Inverse trigonometric functions

ApuSal) ALY () gall 5-2

25

Use the notations sin'x;
cos'x, tan'xto denote
the principal values of

Use a calculator to identify the
principal value of aninverse
trigonometric ratio

dadl) paail dulall aadiy @

GanSall A dnall LY

Al Al AndlY) Al aast @

sl aladin) () 53 sl

Ui (o)l el o8k
wll e santll ()L ()
Al B s )

2-5
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Grade 12 Advanced Maths Success Criteria 10

Trigonometry Cltiall Qb A Bas gl

the inverse Identify the principal value of an Aa 8ol aally 48 jaall alasinly g agadl J)all 2 a5 ccliliall

trigonometric relations | inverse trigonometric ratio °45 «°30 L0 MM‘ il Badal) il J g 28 el alasinly

and find values of without a calculator, by using ) .-OL:”‘J“? L@m“ Las 069 L3 DI eaLal i

simple functions using knowledge of exact values of oo LAl A s S @ - o e O“ o

knowledge of exact trigonometric ratios for the e l- e ollin = <= ‘olle = s <607 45730 el

values of the sine, angles 30°, 45°, 60° and their o oed M‘.’ e o ol B
) . . . GO aill g = 3 e dus

cosine and tangent of equivalents in radians. Aid) L 03¢ ftig)

angles with measures AABA A e sSan s (520 2 @

30° 45° 60° and their ina Dl 3 48yl

equivalents in radians.




Grade 12 Advanced Maths Success Criteria

2.6 Trigonometric equations

LAk eyl 6-2

Solve simple
trigonometric
equations, finding all

Identify the number of solutions
a simple trigonometric equation
has lying in a specified interval

Use the symmetry of a

il Ualeall J gl 23 dasy
B30 3y A dawal)

Alay Al Alal) Jila anddiey
4ilall Y alaall Jsls s

o Sl Al sass Jlaa

ol

26 . - 5o b 8 A ddasal) 2-6
solutions in a specified trigonometric function to find alll
interval in degrees or the solutions of simple
in radians trigonometric equationsin a
specified interval
Use the identities tan Use the identities % — tanb O LT ETPTIRIINE = b clihidl aasing
0 sinf d 2g €os (A) = )
(0) = Zos AN sin%6 + and sin?6 + cos?0 = 1 to o) s bapesil | = 2 + 8 2s | = ()% + ()% o=
2 — I . . § Zaseal) Al YAl J gla '
cos?6 = 1tosolve simplify and find all the solutions @ I il s i N sl
27 B3imas 58 el e sl dod |57

trigonometric
equations orin
trigonometric proofs in
degrees or in radians.

of simple trigonometric
equations in a specified interval

Ol g et pally A e

2.7 Trigonometric identities

At cliatal) 7-2

Use the identities tan

27 | (©)= ime and sin?6 +

cos?6 = 1to solve

Use the identities sinb _ tan®
cos@

and sin?8 + cos?0 = 1 to

@)

3

() &>
Ll [ =8 2lia 4+ 8 2

= Ws opiUaiall aadtiy

- )= 2-7
= (-2)2Ua + (-a)2\s\ (——
I ( ) N ( ) . (A) .-.




Grade 12 Advanced Maths Success Criteria

trigonometric simplify expressions <l bl O o Adilie ¥ alae Jad
equations orin : N TN LR JIVC : o L
. . . Use the identities 22 = tang () s e e Ol el ol 4

trigonometric proofs in cos6 . X

. . L SEl=220s+ a2
degrees or in radians. and sin?6 + cos?0 = 1in simple Al AR ) )

trigonometric proofs
2.8 Further trigonometric equations A0 e alaal) (pa & 3all 8-2
Use the identities tan Usetheidentities%=tan6 ‘((A))::_A&Q#W ) arii =& W clalaiall andiy
sin 2) =

27

(6) = COSZ and sin?6 +

cos?6 = 1tosolve
trigonometric
equations orin
trigonometric proofs in
degrees or in radians.

and sin?6 + cos?0 = 1to
simplify and solve further
equations and in further
trigonometric proofs

daghpdl = 20a + 2 2
ALl YAl e 2 34l
Cliddaiall (e 2 jall 438 51

. (.b)l;
| = _QZL\_;—}— _%21;s—
O O N

Ol n (8 Adilia Y alaa Jad
O 5 el Hally 4

2-7




Grade 12 Advanced Maths Success Criteria

Introduction to Limits and Continuity

Juai) g gl b Aasia AAI Bas )

Learning objectives

Success criteria

Cla..'\.“ Jtlaa

Aaghadl) Cilaay)

3.1 Limit of a function at a point

Adads aie A Llgi 1-3

Recognise the limit of
f(x) when xgets closer
to anumerically and
graphically.

3l

Use limit notation correctly

Use a given table of values to
find the limit of a function

Work out the limit of a given
function, f(x) as xtends towards
a given value, a(xmay increase
or decrease towards q)

ZEJUNEETUF FRURRTCIS

Ainia

Ay slars Jglas a0y @
A

(L) sbaaa b ileon g o
3320 dad (e u,.lg_uzss Ladie
Sl o ped oS
(0 olaily Ll

Gaxe | (e o 58 Ladie (w4)2
Lk

3.la Limit of a polynomial function

3 gaal) 5 s Al Ayl § -3

Recognise the limit of
f(X) when xgets closer
to anumerically and

3 graphically.

Use limit notation correctly

Work out the limit of a given
polynomial, f(x), as xtends
towards a given value, a (xmay
increase or decrease towards q)

Use a graph to find the limit of a
polynomial

a3y yloy Al dhgem 25y @

-

Adaaana

Jpm b S Al dlgang o
daf o o U Ladie ()0
o Ay oo OSa) i 3a3aa
alasiuly (1 olasly Ll
Jshaall

Aty Uiy i iy @

()2 W) Al o seia e oy 3-

G s nae | opa ol (e Loie




Grade 12 Advanced Maths Success Criteria

Introduction to Limits and Continuity

2 gaall 5, Al

Juai) g gl b Aasia A Bas )

3.1b Limit of a rational function

L) A i 1 1-3

Recognise the limit of f(x)
when xgets closer to a
numerically and
graphically.

3l

Use limit notation correctly

Work out the limit of a given
rational function, f(x), as xtends
towards a given value, a (xmay
increase or decrease towards q)

Identify asymptotes and holes
of rational functions

Identify where a limit does not
exist for a given function

Use a graph or tables to find
the relevant features of a
rational function

A3yl gl i i
dama

() Aol AN A5 33 35
Ba3na fol (e (e ol Laic
33055 e o%a) |

() olaily (s

)l gaall g e el da ghad dasy
Al J)all

A A Alg (585 e 2y
Bl ga &

Jslan of Gk S padiinny
sl A eSSy

Ll Gnae T (e o i e Lotie

3-1

3.Ic Limit of a piecewise function

3acl8 (e iSH A8 el A Ales = |-3




Grade 12 Advanced Maths Success Criteria

Introduction to Limits and Continuity

Recognise the limit of f(x)
when xgets closer to a
numerically and
graphically.

3l

Use limit notation correctly
Recognise a piecewise function

Work out the limit of a given
piecewise function, f(x), as x
tends towards a given value, a
(xmay increase or decrease
towards a)

Identify where a limit does not
exist for a given piecewise
function

Use a graph to find the relevant
features of a piecewise function

8y oy Aulel) Aigem o2y

-

Assa

iU A el Al e o ey
Bacld pa

48 el Al AJal) Al 2 g
Ladie (w)asacld e ik
1320 el (o (s 0 S
OBl ) 2 58 O e I (Say)
(el

Al 4l (585 e sy
e 322l e iSL A8 al
B9 9a

Al alagy il Sl padiy
Sacld e SiSL A8 el A1)

Juai) g gl b Aasia A Bas )

A A o sgie o oy 3-1
Gase | (pe o i85 Ladie ()2

iy

3.2 Limit of a function at infinity

(x - £o0)

(00 £ — o) Al die Al 4g5 2-3

Understand and identify
the numerical and
graphical concept of
limit at infinity of
polynomial and rational
functions (its numerator
34 | and denominator are
polynomial).

Use limit notation correctly

Work out the limit of a function
as xtends towards +o0 and/or

—00

Identify the equations of
asymptotes of a function, given
the equation of a function

33y oy bl Ain pdi
Aagaua

D o Laic ) 5 39
0o — }i 00+ (s

cddlall ol Ja glad dasy

L ghi OValea da slaa
okl

(ol Jshan alasiuly aaay g agdy 3-4
2 Al e o sgde Uil g <L s s
ER EURIERIES RN




Grade 12 Advanced Maths Success Criteria

Introduction to Limits and Continuity

Use a graph or table to confirm
asymptotes and limits of a

function as xtends towards +o

and/or —o

dj-léj\ji‘;j\-g:\:\\(wj \ejg_u.mw " @
Alal) Al g pladl) Lo glad Aol
.00 — 5l 00t (3 (i Ladic

Juai) g gl b Aasia A Bas )

3.3 The limit properties

Ciggdll gal 52 33

32 | Recall and apply the limit
laws (constant multiple,
sum, difference, product,
quotient, power and
root).

Recall the limit laws for constant
multiples, sums, differences,
products, quotients, powers and
roots of functions

Calculate the limit of constant
multiples, sums, differences,
products, quotients, powers and
roots of functions, by using the
limit laws

Estimate the limit of constant
multiples, sums, differences,
products, quotients, powers and
roots of functions, by using the

Cpa) e el SE e
T ok ol paa (s Al
Aand ¢ pilly 1 pa ¢ illa
(s s3a 58l Ay
bl Gal i alaaiuly

S Coadly sy e
Cilla 7yl elly e el
Alaeouilla dand ¢ailla @ yuia
(o) sl

@l A Coa iy L e
G il 7 s eplls pan
b g8l Al o pailla Aand o pilla
) o283l (U5 53
L) sall Al

bl pal i gy SN

3-2




Grade 12 Advanced Maths Success Criteria

Introduction to Limits and Continuity

Juai) g gl b Aasia A Bas )

graphs of the functions
33 | Evaluate limits of C 35l 5 ,S ) sall il 2y 3-3
oolynomials and rational Recall the limit laws for constant .. ) " T
functions applying the multiples, sums, differences, Al o pn) Al Gal s SX5 @ Lealia g Lgdany) Al JIall
grrqg gg:}so(r';?ng%geg?éor products, quotients, powers and ‘Cﬁi‘: C:z\‘ﬁf‘mi é::} \‘““L’ 453 SSL Al J)sall 5 (2 9an 3 S
olynomial). roots TR Al o S ea ol il sac i -
poly ) _(J'A;J\ cB}ﬂ\ UA\P LB.-.‘-"L-‘ e\d;.wl._a ac @ (e
Jgaall 3 i< d\}ﬂ\ Al sy @ Gl
. S "9.\.\.&.\4" Aal) Jgall
Calculate the limit of . U“P. ety Al 15
. : Al LA aladiuly y Sl
polynomials and rational Jlaal
LS
functions, by applying the limit
laws and using the graphs of
the functions
3.4 Continuity Juai¥) 4-3
Determine whether a Recall the definitions of " s AL Gy ) ST @ e Aliatie Alal) Ccuils 13) Lo 2oy 3-5
L . . . , . . , f gall Leganhi vie "dliata
function is continuous continuous’ and ‘discontinuous sl sle Laghplt e _ dilies g8 e Al
35 . ) ed to fumct 0558 A sllaall 1y 200 Sy @ : s
ata pc>.|nt or over a when applied to functions L i sie Alaia 11
closed interval. Recall the conditions for a




Grade 12 Advanced Maths Success Criteria

Introduction to Limits and Continuity

function to be continuous at a
point

Determine whether a function is
continuous at a point

Recall the condition for a
function to be continuous over a
closed interval

Determine whether a function is
continuous over a closed
interval

Juai) g gl b Aasia A Bas )

S Al Al cil€ 1Y) e dasy @
Leddati die dliaia pe

A (85 ol g b S @

S Aot Al ol 1Y Lo sy @

Differentiation

Learning objectives

Success criteria

zladl yulaa

Sucalil) +mgh ) 52

Aaalail) Cilaa

4.| Derivatives and their relation

ship with the gradient

Jealls LBdle g ARiiiall -4

Understand the
4. | gradient of a curve as
the limit of the

Define and sketch a chord of a
graph and find the gradient of
the chord

aay g Sl Jiall e pill e @
Al

-

Sl Jhall YA (10) agdy
s Adadi die A Jaa o (AD1AL

4-1




Grade 12 Advanced Maths Success Criteria

Differentiation

gradients of a suitable
sequence of chords

Understand that the gradient of
the of a curve at a point is equal

A die Al isie (ules Jae o) g

on Bania AL Jadl) S (5 sl

Jaalaill -day) Hl 3as )
A el Jaall At 00 55l
Al ate Gluleall (g daalia

and also its to the limit of the gradients of a D) A i e 5 Al
relationship with the suitable sequence of chords Aaidall 7 ()20 gnall adiy @
. . e ( ) @"A ‘(U“‘)”‘J ‘(U‘”)U :.j Al (’35 3 TP
derivative of a <
. , dy .ijy\
o Use the notations f'(x) and — for s pa2e pas
function; use the dx e © 4 5 (u=) — ‘
) ﬁ td . t uadl.s.m:\‘s.\a_\(ua) u‘—; u\ J.J.J. (] e 2008 (s
notations f’(x), "' (x), rstaerivauves ) ‘ ,
i R (=)= s () =
=4 d—Z s (y) and Recognise that di (y) means s 2o
dx dx= "dx . . x Al L.,J}Y\ 'f"" AN
az d (dy differentiate ywith respect to x
— (y) or— (—) for
dx dx \dx
first and second
derivatives.
4.2 Differentiation of power functions 5 681 Ay ddiéia 2-4
Find the derivative of Know that :_x (x™) = nx™1 for YL P (ot Il Afida pading g 2o
x" (for any rational n), o q . -
( y ) all rational n ol - ] b e (5Y) 0 = (02)2 Aapeall
together with constant Al sl aeal O e = ol b syl (6 4-
42 | multiples, sums and Differentiate any constant = ()2 Haeall & Jsal dEisl 0ny @ . T
; dsall = Skl 5 aaadl 2

differences of
functions.

multiple, sum or difference of
functions of the form f(x) = x7 (for
any rational n)

@U}A‘@‘(usﬂuﬂf—aﬁy)w

Jsall 7 sl 5 paadl 5 il




Grade 12 Advanced Maths Success Criteria

Differentiation

Cacalil Al 5l 5as g

Understand the
gradient of a curve as
the limit of the
gradients of a suitable
sequence of chords
and also its
relationship with the
derivative of a

4. | function; use the
notations f'(x), f"(x),

dy d?y d
' ax? *ax ) and

d? d (dy
e (y) or = (E) for

first and second

2
Use the notations f”(x) and %

for second derivatives

Find the second derivative of
any constant multiple, sum or
difference of functions of the
form f(x) = x” (for any rational n)

;:‘:‘u:: «(00)222 @‘aﬂ pdiy @
) 2
Lapall 3 J)sal A0 AEia any @
(O gt 222 (6Y) S = (09)2
) 4V Yl A J)sall G3laisl

Cobs ey s AAA @y
Jsal

) Al JMA (1) aghy
o Adads die AN Jae o (1AL
Al Jaall g 0 5 e
Sl aie Aluledd) (e dalia

Al diidey 48e g ¢ Adadl

s(u.u)”J c(u.u)'d &\..45\ (:Jﬁu:\j

3 ue2s uas
3 3

e 200 ee 4_|

U s & £ 2¢
J

(5= A ()5

Al I il

s(u2)

derivatives
4.3 The chain rule Al 3acld 3.4
Find and use the () (o) AS el Jlsall ol sad aany | A0S el J) ol diia pddiivn 5 2oy

derivative of composite
functions using the chain
rule, where the
4.3 composite parts are of
the form f(x) = x™ (for
any rational n) together

Identify the composite parts, f(x)
and g(x) of a composite function

y=fg()
Rewrite a composite function
y=H(g(x) as u=g(x) and y=f(4)

((0)2)2 = L= Ayl W
()= s()Rr=¢ i
=22 BT Gl s s SYy

fkd e (s

OS5 G ALLL 326 oty
:(J) BJ}.&A&‘L\SJ&J\ d\}d]\

& ‘(O G.Luu dac Lﬁy) S




Grade 12 Advanced Maths Success Criteria

Differentiation

with constant multiples,
sums and differences

) dy d

Recall the chain rule; 2 = 2 x
dx du

du

dx

Apply the chain rule, using a
written method and mentally, to
find the derivative of a
composite function, where the
composite parts are of the form
ax” (for any rational nand real
a), together with the sum or
difference of functions of the

form ax™

A)al) A sy ALl 33018 puky
LS el o) a Y (585 Cun A all
o (O e 230 (Y)Y Arpally
Jlsall = hall 5 aeall g ey o juall

Cacalil Al 5l 5as g

g bl gaall s (s A oyl
) gall

4.4 Tangents and normal

LﬁJ}Aﬂ‘J u.nw\ 4-4

4.4

Find and use the
gradient of a tangent
or normal to the curve
of a function and/or
the equation of a
tangent or normal for

Define a tangent and normal to
a curve at a point

Find the value of the gradient of
a curve at a point

Find the equation of the

adadi die iaiall (53 garll g Gulaall o 5my
Bddaa

B ddati die sl Gules Jie g

ddagi aie Ay Jaie J Gulaal) dalas 2

B3ddaa

sl laall e p2iiny g aay

A inie Slo (g3 sanll aiosal
Ualaa oI/ 5 (alaa) Uilas
Lpall 8 J)gal (53 sanl) asfineal

& (0 g 2= gY) S = 0m

4-4
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Grade 12 Advanced Maths Success Criteria

Differentiation

functions of the form
y = x" (for any
rational n) together
with constant multiples,
sums and differences,
and of composite
functions using the
chainrule

tangent to a curve at a point
Know that for a gradient of m
the gradient — Zis

m
perpendicular

Find the equation the normal to
a curve at a point

éﬂ\ﬁm‘}‘edﬁémw\diqﬂ
OMelaia L — alee
¢
A die Al Al (60 seal) Aalas 2y

JBddaa

Cacalil Al 5l 5as g

C#\J&#\jc@u&g}bﬂ
A3l A8 5l ) sall g 1 pal

AL sl

4.5 Increasing and decreasing functions

duadlital) J) gall g Bl 3iall JIsdl) 5-4

Find and use first
derivatives to identify
the range of values of x

for which a function of
the form x™ (for any
rational n) together
45 with constant multiples,
sums and differences, is
increasing or

decreasing

Know that an increasing
function is one where f(a)<f(b)
whenever a<b

Know that a decreasing
function is one where f(a)>f(b)
whenever a<b

Identify whether a function is
increasing or decreasing at a
point using its first derivative

Identify the interval of x values
where a function is increasing or
decreasing using its first
derivative

055 A o sl yial Al o aley @
o> ladie (@)a> ()

0585 A o daailuidl Al o aley @
o> oSl (Q)a< (1)

dailiia f a4 yie Al Col€ 13 e dasy @
wsd sV L aladiinly ddads die

OS5 G (s alf Jlae ol il 3any @
alasinly Lailiie 5l 34y jie Al Lanic
Y L

sand sV AGEA padig g aay
baie 0S5 Al (sl 52
50 = ()2 Aksall 3 1)
Gl g (O g 22 5Y)
okl g pandl g ccls 3

Aailiie gl syl yia 4-
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Grade 12 Advanced Maths Success Criteria

Differentiation

23

Cacalil Al 5l 5as g

4.6 Stationary points

43 all LIl 6-4

Locate stationary
points for functions of
the formy = x™ (for
any rational n)
together with constant
multiples, sums and
differences; use first
and second derivatives
to determine the
nature of stationary

points
46

Define a stationary point,
maximum, minimum and point of
inflexion

Recall that 4 (d—y) means
dx \dx

differentiate with respect to x

Know that if Z—Z is differentiated

2
with respect to y, f”(x) or %,
the second derivative, is

obtained

Find the second derivative of
functions of the form f(x) = x” (for
any rational n) together with
constant multiples, sums and
differences of functions

2
Recall that if 2 = 0and %2 < 0
dx dx

at a point, then that stationary
point is a maximum point

2
Recall that if 2 = 0 and <2 > 0
dx dx

il i yall Adadil) Capay

s

SUEEY) s (“" )

ol Sy
e/ s

RETEANAY
Qi) o T S 1Y) 4l oy

o s
::: SO e pa J SV
3ad) e Jpemnll (S L,
TR PRFRTETAR I
&0 (O e 23 Y) 0w = ()2

3

Jlsall 7 phall 5 aeadl cully ol

ALk ()55 A el il o S,

0> ;0= 25081y ek
w:—

28
s 5 Gl A Sy

o 2¢

< 50 = 280 5 jrua
(823

0

0o eyl s
2006 s

ety o ddasill o288 Akl 2ic Q
allans

2008

oniallds all bl cilflas) aasy @
daall blal) (Aaph) g iy @

A A Aladiuly sl

& dlsal ds jall lalasl) aasy
232 (5Y) G = () Bpnall
(Sl (e all g (O s
pxdiug 5 oJ)sall & Hhall 5 aanll

22l Al 5 A6V i)
(Liznb) e 58
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Grade 12 Advanced Maths Success Criteria

Differentiation

at a point then that stationary
point is @ minimum point

2
Recallthatif Z = 0 and £2 = 0
dx dx?

at a point then that stationary
point is a point of inflexion

Identify the coordinates of
stationary points of a curve

Identify the nature of stationary
points of a curve using their
second derivatives

Sketch the graph of a function
identifying any stationary points

Aa al

Cacalil Al 5l 5as g
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Grade 12 Advanced Maths Success Criteria

Further differentiation

Learning objectives

Success criteria

gladll yulaa

Jaliil) (a3 3l

dadatll Calaad

5.1 Rule of the derivative of the product of two functions

O i Juals A8 Bac® |5

Find the derivative of
the product or the
quotient of two
functions whose

Use the product rule to
find the derivative when
two functions are
multiplied together

die (il @ pn ASiSe Bac B aadiy @

AV G lalaa) Gl G

Aiia 5 ¢l s yim Adie da
JIsall & Hhall 5 aaadl y el 5l

> components are e V) S = (0 R -5
constant multiples, sums (O g
and differences of y = x»
(for any rational n).
Determine stationary Use the first and second Al 5 ) el aaiiy e & Jsal da jal) Lalaill sasy
points for functions that | derivatives of a product of Gldlaa] 2l (il @ ja Jaalal b il A s aa
are products or two functions to find the 2Ny e Saiall e da jall Lalal) ) 352 69) i ()0
quotients of two coordinates of stationary ek 3 ) ) ) .
57 | functions of the formy = | points on a curve and et Ol “’ﬁ?“j‘fi * “?%JL" ol o (O s 25
Ol =l Aok dan 5 7 Hhall 5 aaadl

x" (for any rational n),
together with constant
multiples, sums and
differences; determine
the nature (type) of the

determine the nature of
the stationary points

Use the derivative of a

pdiay g cda el ddawill (g 49)
a1 Aa jall ddasil) e Sl glaa

oY) Asiaal) Ladtiie ciliaidl
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Grade 12 Advanced Maths Success Criteria

Further differentiation

stationary points, and
use information about
stationary pointsin
sketching graphs, using
the first derivative.

product to sketch graphs
of a function

Jaliil) (a3 3l

5.2 Rule of the derivative of the quotient of two functions

pils Lacd Liida 36 2.5

Find the derivative of
the product or the
quotient of two
functions whose

Use the quotient rule to
find the derivative when
two functions are
multiplied together

die pilly dend A8iia sacl a0diy @
GOAY) e Lalaa) iy Gy

A8ida g ¢ illd o pain ABIIL 22y
JIsall = Hhall 5 gaadl 5 el Sl

functions of the formy =
x" (for any rational n),
together with constant
multiples, sums and
differences; determine

points on a curve and
determine the nature of
the stationary points

il Aand il ABRIG ATy @
Jhsall calisia

@LJJM”}‘C)H\}@;J\
i ¢ da jall ddaail) (t})

) A yall Akl e e slas

5.1 e V) o = (09)2 Lapa -5
components are
constant multiples, sums (O s
and differences of y = x»
(for any rational n).
Determine stationary Use the first and second S A I A ki e 3 J)sal s el Ll saay
points for functions that | derivatives of a quotient Lalasl) culdlaa) asd u.ul\d daud b s e S s sem
are products or of two functions to find the Lk 2ang s ¢ Faiall e Aa jall oy
e LSY) = (u.u).l Axua
quotients of two coordinates of stationary . )
5.2 el Sl @yl & (O (e 2.5
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Grade 12 Advanced Maths Success Criteria

Further differentiation

the nature (type) of the
stationary points, and
use information about
stationary pointsin
sketching graphs, using
the first derivative..

Use the derivative of a

quotient to sketch graphs
of a function

oY) Asiial) Laadioe ciliaidl

Jaliil) (a3 3l

5.3 Derivatives of exponential fu

nctions

) QA cliiiiae 35

Find the derivatives of
exponential functions
with base e and
natural logarithmic

5.3 | functions, together
with constant multiples,
sums, differences,
products, quotients
and composites.

Differentiate e*

Differentiate a variety of
functions involving e*, such
as y=exand y=ele+9

.L)‘ﬂ_A “'A'L".. ":.L e ®

“a Gaaii Al J)gall

"“_AIUA

Ll ) LN ) ) e 2y
e Al By Sl 0 )l
el s el 5L )

JIsall dansdl) y o juall 5 ¢ hall
AS el sl

3-5

5.4 Derivatives of natural logarithmic functions

Al Loaty 8 gl ) gl ciliiin 4-5

Find the derivatives of
exponential functions
with base e and
natural logarithmic

53

Differentiate Inx

Differentiate a variety of
functions involving Inx,
such as y=Inxand y=In(ax

Lol Al any

sl (e Ao siie de pana ddide 2ag
o bl et A

psbal=a

Lemsbiad) 21 ) ) e 2y
e dpmdall Ay e Sl J)sall 5 (
eeall sl AL Gyl
d\‘gdﬂw\} ‘?I‘)AAMJ ‘C-)H\J

3-5
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Grade 12 Advanced Maths Success Criteria

Further differentiation

functions, together

sums, differences,
products, quotients
and composites.

with constant multiples,

+b)

(et o) bl=a

Jaliil) (a3 3l

A ) Jhsll 5

5.5 Derivatives of trigonometric functions

ALY ) gal) ciliiée 5.5

Find the derivatives of
sin x and cos x,

multiples, sums,
differences, products,
quotients and
composites.

54

together with constant

Differentiate sin(x) and
cox(x)

Differentiate a variety of
functions involving sin(x)
and cos(x)

Differentiate other
trigonometric functions by
first rearranging them into
terms of sin(x), cos(x) and
tan(x)

Differentiate trigonometric
functions of the form y =
sin(ax+ b), y=cos(ax+ b)
and y=tan(ax+ b)

com U e s ARG aa

JIsall (e de giie de gane Al 2a
o U o b anats Al

i oA At it oa

(oo la Al daally L i slac)
oo e lin

= a Adpay 4l J) 50 Gl aay
(@ + o)

(¢4 ohlia = a

(et ub=ga

& oslia ¢ ula Cilaidia aag
el sl SiL )
d\}qﬂw\}gﬂ\)‘cﬂ\}
AS el I sall
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Grade 12 Advanced Maths Success Criteria

Integration

Learning objectives

Success criteria

Cla..'\.“ Jtlaa

Aaghadl) Cilaay)

6.1 Integration as the reverse of differentiation

Jualiall Luse 4das Jalsil) -6

Understand
integration as the
reverse process of
differentiation, and
integrate (ax+b)” (for
any rational n, except
-1) together with
constant multiples,

6.l
sums and differences

Understand that
integration may be defined
as the reverse of
differentiation

Understand that if % =X
then

1
=— X™+
4 n+1 ¢

Know what an indefinite

integral is

Recall that the symbol [ is
used to denote integration

Integrate a given function
or combination of functions

ol 41 x5 Sy QS o agdy @
Saliil] Sl A leal) s

Ol © = OS 1) 4l agdy @
u@j_H_u 1 ==
(_)-"’5 1+0

Al e Sl Ca gy @

M‘!Aﬂe& bl o SN e
ekl e

K.C‘}AMJ‘ELEMM‘J(JA\SJJA-J °
I sl (e

LSl Aleall a3l e JalSal) agiy
Y2+ ol Sl any g (Jualiill
& o(l- 12 L o (ot 22e 95;‘21)

g bl peadl s el Al ozl
Jhsall

6.2 Integration of expressions of

the form (ax+ b)”

Y+ ) Bugua Al e JalSi 2-6

Understand
6. | integration as the
reverse process of

Integrate functions where a
linear expression is raised to
a power, including sums and

3okall Ladie S8 Jlga JalSiany @
Aﬂhsﬂwcuﬁjﬂs\s}a)‘:w\
éﬂ\;z;ﬂ\d\jaaw&&

LSl Alaadl a3l e JalSal) agiy
Yo+ o) JalSs a5 (Juzaliil]

e (- e Le g (awd 220 L;zl)
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Grade 12 Advanced Maths Success Criteria

Integration Jalsil)
differentiation and differences of power e bl s aaall el il o puall
integrate (ax+b)” (for functions I all
any rational n, except
-1) together with
constant multiples,
sums and differences

6.3 Further indefinite integration dgaaal) & Jal<ill e & 3al) 3-6
Understand Integrate further algebraic bl e e el sy @ L) Allandl a3 e JalSl) agiy
integration as the expressions where non- daball e JIsall Cua g paall s+ ol Sl ams g o Jualil
reverse process of linear functions are raised Lessilde 8 o e(l- e Lo & i 2 5Y)
differentiation and to a power .
integrate (ax+b)” (for goblls ally el sl ol

6. any rational n, except Jsll -6
-1) together with
constant multiples,
sums and differences

6.4 Finding the constant of integration Jalsil) culd sas) 4-6
!Evoluotej‘ aconstantof | £ the equation of AEiia) duesheay Jiniedlilas ny @ Sl il g

62 | 'ntegration curve given the derivative Agle Aladi ciLdlas) 2-6
and the coordinates of a




Grade 12 Advanced Maths Success Criteria

Integration

point on the curve

Jalssl)

6.5 Definite integration

Jgaaall Jalsil) 5.6

6.3 Evaluate definite
integrals

Recall the difference
between definite and
indefinite integrals

Evaluate definite integrals

Use definite integrals to
integrate sums and
differences of power
functions

2 gaaall Jalsill (g (3 8l Sy
gl e Jalsill

sl JalSill dad aag

QoS5 a3 gamal) Sl prdiy
Lo LAl 5 5580 150 ¢ sane

LA gaaall JalSal) oy

3-6

6.6 Area under a curve of a function

) Jate et dalal) 6-6

Use definite
integration to find the
area of a region
bounded by a curve
6.4 and lines parallel to
the axes, or between
a curve and a line, or

between two curves

Use a definite integral to
find the area between a
curve and the x-axis

Use a definite integral to
find the area between a
curve and the y~axis

Know that some areas will
give a negative value and
deal appropriately with

Aany 3 sasall Jalsil) andtioy
inie (1B ) sana Adkaie daliue
i) ) sl

RIEW) SR PEEON| g TS | JPRER A
sinie (1B ) sane Aakaie daliee
glall sl

Slalioall (oany JalS5 o G jay
lexa Jalafy s Al Aad  aais
Alia 3y Ly

Ay 3 sasall Jalsil) andtioy
iaie (1 b ) sane ikl dalie
(sl o ks sia laiinns
O ) caaliven 5 inia

4-6
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Grade 12 Advanced Maths Success Criteria

Integration

these

Jalssl)

6.7 Area bounded by a curve and a line or by two curves

MQ&J‘WJ&QA%EJM‘M\&AM7-G

Use definite
integration to find the
area of a region
bounded by a curve

Use definite integrals to
work out the area of a
shape bounded by a curve
and aline

REN SR PECON| g TS | JPRER A
(e Qgg'&ﬁ)gmﬂ\.s% 10 dalise

.e:\SA.LMJ
Ay 2 saaall Jalsll aadtiog

RIENT) SR PEEON | g TS | JPRER A
ia N3y pasna dalaidd dalie
(0 5ml) a3 s i

6.4 . On by sane Ailaid] dalise O sl eaies Sniam 5l | 4.6
and lines parallel to Use definite integrals to RO s
the axes, or between work out the area of a h
a curve and aline, or shape bounded by two
between two curves CUrVes
6.8 Volumes of revolution 4354 alua¥) 2 92a 8-6
Use. definite integration Calculate the volume of a O o 2l ol ana sy @ ana a5 gaaall JalSill aading
to find the volume of the e
‘ _ shape created by the e ds (Sinie e e dilaia () 5 93 (e i) aneal)
object resulting from the . AL 5 1 o ) )
revolution of part of a curve . 0 )5m Sy saly inie s
i i i U 5 nde (p b)) eana
revolution of a region around the x-axis Ot o ) ansall aas oy @ /
6.5 | bounded by acurve and 5ne s sinia (e 6 (D sl 5-6

one of the axes.

Calculate the volume of a
shape created by the
revolution of part of a curve
around the y-axis

AllS 3 90 claliall
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Grade 12 Advanced Maths Success Criteria

Complex numbers 48 yal) 2las Y ‘
Learning objectives Success criteria il julae dpagdatl) CilaY)
7.1lmaginary numbers lasl saey) -7
Know that i=v-I T oo oo e A el lae Y a sghe e (o
MY 1)sda Gamli e Loy @ | 50l ¢ jall scla i) ine S¥ig
Simplify expressions involving Al )

VA

Recognise the concept
of a complex number,
and the meaning of the
terms real part,
imaginary part, modulus,
argument, conjugate.

roots of negative numbers

Calculate the sum, the
difference, the product and
the ratio of two complex
numbers

ey paszohspan gl e
O3S e (paae

Ay e 5 (381 o5 ¢ Laill ¢ 5all
S yall sl

7.2 Complex numbers

VA

Recognise the concept
of a complex number,
and the meaning of the
terms real part,
imaginary part, modulus,

argument, conjugate.

Know that a complex number
can be represented by x +vyi

Identify the real and
imaginary parts of a complex
number

Recognise the symbols z and

*

z

Find the complex conjugate

i Sy oSyl 2aall (f Ciyey @
e Ot e 3 sall

il e sally Adalle jall 2y @
Syl 2aall

Fe g sl Gle Gy e

Ol (et duay i Alae Jay @
LS8 jie LS 5

-7

AS jall ey 2-7
Al Mae V) s sede Lo iy
staall ¢ all il jtall e KX
Ay e 5 (381 05 ¢ Laill ¢ 5all
Syl 2aad)

-7
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Grade 12 Advanced Maths Success Criteria

Complex numbers

of a complex number

Solve quadratic equations
with two complex conjugate
roots.

48 yal) 2lae Y

Use the fact that two
complex numbers are

Simplify expressions and solve
problems related to complex
numbers

Gl Jilse Jas ) e oy @

Al alae YL

13 Al 5 sl ol alldad sy e

(S e e (5 sl

OES e (e O dlgia adiiuy
Ol (s gt 1) Jadd () slussy
Ol ol el g lssal)

72 | equalif and only if both 2-7
real and imaginary Find the real and the
parts are equal. . .
imaginary part when two
complex numbers are equal
7.3 Operations on complex numbers LSl Sl o clilall 3-7
] Add, subtract, multiply and 1Y) acds g 0 yan ¢ ‘ ‘ g | clilae
Carry out operations of | Pl N a5 e pmy CJL&J; o2 o gohls eanll Sllee (gm0
73 | multiplication and e " g dleall ml Ol ey o o 3.7
division of two complex ) . LG+ 1) pa
Cartesian form a+ bi. a real number
7.4 The complex plane S pall (g giall 4-7
Represent complex Represent complex numbers Aty Gl A all slacY) Jiay o
numbers graphically by A ddi . sl Aafiuly g cilaf Lalas . _—
24 | means of an Argand on an Argand diagram, using | &) sl aladiuly s cxila )l b alasinly Wil 48 yal) dlac Y1 Jiay n

diagram.

real and imaginary axes

N Lasll i I

(Argand) s i ki
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Grade 12 Advanced Maths Success Criteria

Complex numbers

Find the modulus of a
complex number

el 2aall alia g o
Sl el il 2 e
0yl b S5l s2all S,

&) Bpa (e S all dlae YV Jsag
. Qo c:\_\gﬁ Al S “ |
= 2 =2 >

48 yal) 2lae Y ‘

Find the argument of a Adadl) g Ay
Convert complex complex number 3y pall 8 S pall ol Sy @
75 numbers from one form Al =7
= | toanother form Express a complex number in -
(Cartesian, polar and )
exponential). the exponential and the
polar form
Express a complex number in
the Cartesian form
Colrry Iout opercgons of | Multiply and divide complex LSl A8yl daeY s @ Cpdaa andl) g o pal) Cililee day,
multiplication an . S il s o .
76 division of two complex numbers expressed in polar Loy s Akl ) sally dphadll 3 ) puall (B (58 (S e 6.7
: numbers expressed in form e, (st i ia) }
polar form r(cos 6 +isin 2 i it
0)=rel?.

7.5 Solving equations cNalaall Ja 5.7
Use the result that. for a Know that, if an equation has Glas ) da Aaladd K1Y 3l Cayay @ e cpoda JS o) sl RECI
polynomial equation imaginary roots, they occurin | &) yidl 4 yall dac Y e 25 3 Leald 3 3 g3al 5 i€ Alladl) b (i
with real coefficients . . s i g 57 O

’ \ yaati Alalaa
77 | any non-real roots occur complex conjugate pairs HE e - ”J? e (38 e Lagia JS cdaiiall ¢ lalaal) 7-7

in conjugate pairs.

Find roots of equations which
have non-real roots

a3
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Grade 12 Advanced Maths Success Criteria

Complex numbers

Find the two square
roots of a complex

78 | number, and the cube
roots of unity

Use the forma x+iyto find
the square roots of a complex
number

Find the cube roots of unity

A\.;ﬁ}(&ua—i-ux'é‘))mﬂem" TR
S 5l s3a i s
Sl i) il sy o

48 yal) 2lae Y ‘
S e 22md Ay il g3ad) aag

Aa) gl deall Haall g
8-7

The normal distribution

Learning objectives

Success criteria

Zladl) julas

daalail) Cilaa Y

8.1 Continuous random variables and the normal curve

Pabl) Aadall g Jualall () glal) jial) |-8

Know the properties of
a continuous random
variable, and

understand the use of a

State the properties of a
continuous random variable

Identify continuous random

il sdall i) pailads S e
Jhatall
Alaiall 400 gliall Ol paial) 23y @

‘;‘a\}ﬁuﬂ\ el (ailiad (o
w}n}\ @)}ﬂ\ 6353““:3} cJaaiall
Cun i) i gl _piidl) Jiet

81" | ormal distribution to variables Audie 0 -8
model a continuous
random variable, when
appropriate
State the properties of a bl sl pailad K3 e bl a5l pallas SN
normal distribution
- Recall the properties of Lovie imidl JSA0 G e 3 o -

a normal distribution

State what happens to the
shape of curve if the mean or
the standard deviation

Gl i) gl laad) Jass sy
Skl
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Grade 12 Advanced Maths Success Criteria

The normal distribution

changes

Describe the similarities and
differences between two
normal curves

O CaAY) g 4Lzl aa ol Caiay @

8.2 The normal distribution

bl a5 2-8

Recall the properties of

8.2 a normal distribution

Know that a normal
distribution can be described
by its mean and variance

Use X~N(u, o?) todescribe

a normal distribution

Calculate probabilities under
a normal curve, given
multiples of o above and
below the mean

State the properties of the
standard normal distribution

Use Z~ N(O, I) to describe a
standard normal distribution

b5 (S bl )5l o Gy
Ay bl adaus g Aol

G ) 5 caal (%8« gha ~ (u padiuy
Uznla

LRy

el ad OYLAAY] g
Lol (U ) s (0 )
PEEN]

@bl @) sl paibas Sy
Skl

a5 hoad (1160) b~ ooy

2-8
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Grade 12 Advanced Maths Success Criteria

The normal distribution

8.3

When Z~N(O, I), use
normal distribution
tables to find the value
of P(Z < z) or arelated
probability, or the value
of z, given the value of
P(Z < z) or arelated
probability

Use tables to identify ® for a
given value of z

Use the tables to find the
value of z knowing the value
of phi(z)

Find probabilities related to
the standard normal
distribution

1 e Al i and Jghanl aiing
)
Aaaslray §dad dasyl Jglaall aadiuy
(D)=

okl

Ladie ‘ﬁgﬂ\ c.\))ﬂ\ Jsan PRESR

Ay «(1<0) b~ )

Jial dad 5l (5 >))d4ad —
L ddlaie

e dpaglaay g Haad —

dilaie Jainl dad 5 (3> ) —
=

3-8

8.3 Standardising a normal distribution

bl 2l 4 e 3-8

8.3a Standardising a normal distribution to find probabilities

claiay) gy ) a6l 4 laa § 3-8

8.4

Use normal distribution
tables to solve problems
concerning a variable X,
where X~N(p,02),
including

- finding the value of
P(X<xi), or a related
probability, given the
values of x, Y, o

- finding the value of x;,
Y, and o given the

Standardise a normal
distribution to find the value
of z

Find probabilities given

valuesof x, u, o

ad gradall 05 51l 4y e a2y @
(0) 4
& ¢ o Aeslaay YA 2y o

dad ndall w553l Jsas aadi
gl el Bl (%) b~

Jlaial dagd ol (o> 9)J dad —
<5 4o al A slaay @l latia
¢

ML\A&: \.Jg\tchwa.a..ﬁ —
Jlaial dag ol ¢(j0s > 9)d
Ay Glatia

4-8
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Grade 12 Advanced Maths Success Criteria

The normal distribution

value of P(X<x|) or a
related probability

8.3b Standardising a normal distribution to find py, o or x o of o9y ahll il 4 lae 3-8
Use normal distribution | Standardise a normal bl a5 5l 4 jliase padiey @ Jad om0 s o
tables to solve problems | distribution to find the value ‘ (0) At Crm o uaialls il JiLosal)
concerning a variable X, | of z OYa) dpaslaa g 5l /5 ey @ ey @3 i L (g cs) b e
?Nhere. X~N(p,0%), Find values of x, u or o, = 1 S (> o) ied —
including given relevant probabilities e slaay el glaia Jlaial
- finding the value of TS

8.4 P(X<x), or a related daf Cadde N g o5 uudad — 4.8

probability, given the
values of x, y, o

- finding the value of x;,
Y, and o given the
value of P(X<x|) or a
related probability

Jldial dagd ji s(|u.u > u.u)d
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