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Mathematics Advanced content.

Mathematics Extension 1 content.

CNONOMONONO

Literacy: note new word/phrase.
N the set of natural numbers

Z the set of integers

Q the set of rational numbers

R the set of real numbers

Vv for all
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Syllabus outcomes addressed
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Part 1

Terms of sequences



L1 Netaton
: : : o Important note : : : : : : : : : : : :

The n-th term of a sequence is denoted T,,.

......... .......... .......... . (a) the ﬁI‘St ﬁve terms (b) the formula for the n—th term ........ ..........

......... .......... .......... I of the sequence defined by ........ ..........

, ......... .......... .......... . for n 2 2‘ Answer: T,n 1o l

o S



[Ex 6C Q10]

(a)  Find whether 1% and 96 are members of the sequence T, = 5 x 2™, and if so,
what terms they are.

(b)  Find the first term in this sequence which is greater than 10.

1
| : [Ex 6C Q13] A sequence satisfies T, = 3 (Th1 +Tpy) with Ty = 3 and Ty, = 7. : : :
. ......... ....... Find T3 and T4 . ......... \ ......... ..........

z— Further exercises

......... ....... @Ex sA I IZD_O_Q @Ex 6c I, []_99_&1) ......... ..........

FEN L e Q1-2 last column o Ot I S S
| | e 33-5 (e) onwards | ' |

................. L el




g Definition 1

An arithmetic sequence (or arithmetic progression, AP) is defined by

5 o imponf'tant note :

T; is given the symbol a.

............

..............

..............

Q Laws/ Results

@ The n-th term of an arithmetic sequence is




......... ..... 2..2 ..... Proof of arlthmetlc sequence ....... ......... .......... ......... ......... .......... ......... ......... ......... ..........
| : o Important note : : : : : : : : : : : :

Condition for AP: Thy-T, =TTy .

e T Example
B Show that the sequence 200, 193,186, ... is an AP. Then find a formula for the n-th o :
term, and find the first negative term. Answer: Tz = —3

o S




TERMS: OF ARITHMETIC SEQUENCES — OTHER EXAMPLES : : : : : : : 9

......... .......... 230therexamples ......... ......... ......... .......... ......... ......... .......... ......... ......... ......... ..........

R ————————

The third term of an AP is 16, and the 12th term is 79. Find the 41st term.

Answer: 282

....... e A P

? ......... : .......... : .......... : .f.éEFurther exerc'ses

| @®ExsB (Pender et all,2009) () Ex 6D [Penderetall (1999) .. ~~~~~~~~~~

e ()2-5, 11-12 last 2 columns

e )6-10, 13-19 e (Q1-14, last column




&) Definition 2

A geometric sequence (or geometric progression, GP) is defined by

....... ..... 31 44444 Derlvatlon ofT formula ....... ........ ......... ........ ......... ......... ........ ......... ....... ........ .........

- Steps

1. Ty =

....... ....... 2. T=Tixr= ar ....... ........ .........

3. T3 — T2 X :r' . a/TQ 444444444 ......... ..........

4. Ty=T3xr = a’

Q Laws / Results

® The n-th term of a geometric sequence is



......... .......... 32 ..... Proof a geometrlc sequence“'f .......... ......... ......... .......... ......... ......... ......... __________
| : ' o Important note : ' : : : - : : : . . : ,

Condition for GP: ~ — = —

--------- -------- Find the value(s) of = such that 3, z + 4 and = + 10 form: ---------
| (a)  arithmetic (b)-i---geOmebEiC. ... foid _—

sequence. Answer: (a) z =5 (b) x =2 or —7




12 : : : : : : : : ‘TERMS OF GEOMETRIC SEQUENCES. — OTHER EXAMPLES

......... ..... 33 ..... Oitheré'exalffn‘pleés ........ ......... ......... ......... .......... ......... ......... .......... ......... ......... ......... ..........

g M Bampes

Find the first term a and the common ratio r of a GP where the fourth term is 30
and the sixth term is 480. Answer: 7 =24, a = £13

(a)  Show that the sequence whose terms are 1000, 400, 160... form a GP, and

then find the formula for the n-th term.

......... ....... (b) Flnd the ﬁrst term less than ﬁ ......... ......... ..........

o S




SO S T ERMS. .QF. .(?.E.QM‘E.TP%IQ .SEQQ.E.N.QP.S. — QT.H..E.R. .E??.AM.P .L..E.S ............................................................................ 13
r ~ Example L R R R R L L L L L L Rt L L L PR L SR LS SRR LRRE PP SRR RPL: PRE TR
_______________________ [2008 2U] The zoom function in a software package multiplies the dimensions of =
an image by 1.2. In an image, the height of a building is 50 mm. After the zoom
| : : function is applied once, the height of the building in the image is 60 mm. After a :
......... o o : | sccond application, its height is 72 mm. o
_______ ,,,,,,,,, (i)  Calculate the height of the building in the image after the zoom Z .. ,,,,,,,,,
| : : : function has been applied eight times. Give your answer to the nearest :
............................. mm.
(ii))  The height of the building in the image is required to be more than 2 :
................................ 400 mm. Starting from the original image, what is the least number
of times the zoom function must be applied? :

z— Further exercnses

......... .......... .......... . @ Ex 8C/D (Pender et a [ZQQQ @ Ex 6E (Pender Qt_al.', U_M) """" """""

| : 5 : e Ex 8C: Q2-5, 9-11 last 2 columns, e Q1-20, last column

......... .. ......... , Q6—8, 12_17 ol S At BT AR ST TR 0 6 00 6 56 0 6 006 600605050666 00006 04 o[RS

... eEx8D:QI3, 15 last 2 colummns, S
Q4-14 ;




- patm

o S



~ Sectiom4
 Sums of general sequences

a1 Sigmametation oo
I N N N 'a Definition 3 N N N N N N N N N N N N N

Sum of terms from ordinal k to ordinal .

n=>~{

> Th=Ti+T1+ Tzt + Lo+ T+ T

n=~k

W0 0 0 0 O 0000 0 O 0 0

o S



T gl g

7
Evaluate Z(Sn +1) Answer: 114

n=4

5
Evaluate Z 3x(=2)" Answer: —66

n=1

_________ ,,,,,,, #ngampgle 15§ ......... ......... ..........

. : 1 1 1 : : :
| DTSR 2kt 2+ 55 o 75 in sigma notation. DA O

o S

| exee Powaaimm 000 N




......... .......... .......... 4 SRt Partlal SumS ......... ......... ......... .......... ......... ......... .......... ......... ......... ......... ..........

The n-th partial sum of a sequence

Sp=T+L+T3+---+T,

§ o Important ‘note :

@ To recover the n-th term from a sum,

Rearrange to find T,

0 O A O 0 A 50 0 0 0 0 0 A

| ®Ex8E (Pender et all, 2009) @ Ex 6H (IRendﬂ_em_alJ 11999 __________________
e (Q1-4 last column e 03,4, 7

............................... . AP N




5_1 Dernvatlon ofS formula ....... ....... ......... ......... ......... ......... ......... ......... ......... ........ ........ .........

1.

2.

3.

- Steps

Sum to n terms:
;

=~

Add the two sums: 4.

Given / is also T,:

o S



......... .......... .......... | g i g(a+£) ..........

o S




20 : : : : : : : : : : : : ARITHMETIC: SERIES — EXAMPLES

......... ..... 52 ..... E)f(ameles'g ......... .......... ......... ......... ......... .......... ......... ......... .......... ......... ......... ......... ..........

g Bamper -

Add up all the integers from 100 to 200 inclusive. Answer: 15 150

Answer: Sog = —14.

The sum of the first ten terms of an AP is zero, and the sum of the first and second

terms is 24. Find the first three terms. Answer: 2 2L 15

o S




[Ex 61 Q8(f)] Find the sum /12 + \/_ { \/_ 8 ol e 21\/3. Answer: 230v/3

e @ Eampen

9
[Ex 61 Q12(c)] Find the sum of log, 36 + log,, 18 + log, 9 + - - - log;, =
Answer: 3 (4log;, 3 — logy, 2)

--------- --------- The first term of an arithmetic sequence is 5. The ratio of the sum of the first four - ---------
| ' : terms to the sum of the first ten terms is 8 : 35. Find the common difference. '

R SR . Answers d g ki S

o S




......... .......... . ?3"E&amﬁle"23§ ......... i, e SR e e, SR i, i, ......... ......... ..........
: : [2012 2U] Jay is making a pattern using triangular tiles. The pattern has 3 tiles in : :

the first row, 5 tiles in the second row, and each successive row has 2 more tiles than
the previous TOwW. Answer: 13 complete rows

(i)  How many tiles would Jay use in row 2
207

LiEey L (i) How many tiles would Jay use altogether 1 SO :
S o R to make the first 20 rows? AR ST S
: : ow 2 : . :
: : (iii) Jay has only 200 tiles. 2 : : ‘
................ Row 3
| : How many complete rows of the pattern : : :
IS b can Jay make? ST B PR




‘ARITHMETIC SERIES — EXAMPLES : : : : : : : : : : : : 23

O Bl

[2000 2U] (6 marks) In the construction of a 5 km expressway a truck delivers

materials from a base. After depositing each load, the truck returns to the base to
collect the next load. The first load is deposited 200 m from the base, the second 350

m from the base, the third 500 m from the base. Each subsequent load is deposited
150 m from the previous one. Answer: (i) 2300m (ii) 33 (i) 171.6 km

(i)  How far is the fifteenth load deposited from the base?

""""" """"" (i) How many loads are deposited along the total length of the 5 km expressway?
: : : : (The last load is deposited at the end of the expressway.)

(iii) How many kilometres has the truck travelled in order to make all the deposits
and then return to the base?

o S




24 : : : : : : : : : : : : ARITHMETIC: SERIES — EXAMPLES

........ .......... e ?s“Eéxamﬁle‘?S% .......... VRN SO I S e, R UE RN SO I SR s i, ........ ......... .........
| : [1996 2U] (5 marks) A venetian blind consists of twenty-five slats, each 3 mm thick. : :
When the blind is down, the gap between the top slat and the top of the blind is 27
mm and the gap between adjacent slats is also 27 mm, as shown in the first diagram.

Answer: Total: 8 775 mm

............... e
| | *Smm

................. | S

""""" """ When the blind is up, all the slats are stacked at the top with no gaps, as shown in """"" """"" """""

the second diagram.

(i)  Show that when the blind is raised, the bottom slat rises 675 mm.

""""" """" (ii))  How far does the next slat rise?

_______ ,,,,,,, (iii) Explain briefly why the distances the slats rise form an arithmetic sequence.

(iv) Find the sum of all the distances that the slats rise when the blind is raised.




. ARTHMETIC SERIES ~ EXAMPLES SR S R R 25
gExample 26 .......................................................................................................................................

[2014 Independent Q14] Felicity receives a money box on the day she’s born.

Her parents decide that each month, on the 1st of the month, they will deposit
money into her money box and give her this money on her 21st birthday.

The first month they deposit $10 into the money box.
The second month they deposit $20, the third month they deposit $30.
Each month they deposit $10 more into the money box than they did the month

before. Answer: (i) 252 (ii) $2 520 (iii) $318 780

(i)  How many times over the 21 years will Felicity’s parents deposit money 1
.............................. into her money box?
| : ; | (i) How much will be deposited into the money box in the month of her 2 :
......... .......... .......... . 21st blrthday7 ........ ..........
| : : | (iii) How much will Felicity receive from her parents on her 21st birthday? 2 A




T Bl R _________ s

[2014 CSSA 2U] A percussionist is experimenting with designs for a xylophone. It
is to be symmetrical in shape as shown in the diagram.

......... ....... InIRIRl non. ........ ......... ..........
......... ...... i 10cm ......... ......... ,,,,,,,,,,

The shortest wooden bar is to be 10 cm long and the consecutive bars will differ in
length by b cm. The total length of all the wooden bars is S cm. Let the number of

................. WOOden barS be 2n+1' Answer: 21
(i)  Show that S = bn? + 20n + 10 2
............... (ii))  Given that S = 360cm and b = 1.5c¢m, find the number of wooden 2
................. bars.
10000 PS5 O O 0 O O 0 0 0 0 O O
| omsr mmama @ wxor (Fandr el 10 RN
e Q1-8 last column e 025 last column
................ on T Py




....... .......... ........ 6..1 .... Derlvatlon of Sy formula

- ationof Snformula

1. Sum to n terms:

Se= atar+ar’t--tar”t (6.1)

2. Multiply by r:

......... ......... 3. Subtract (m) s (IB:DZ ........ ..........

....... .......... ,,,,,,,, 1 4.  Factorise, and change subject to S,,:

« Laws / Results

@ The sum of a geometric progression to n terms:




......... ..... 6"2 ..... Examples ............ .......... ......... ......... ......... .......... ......... ......... .......... ......... ......... ......... ..........

.y Eampes

Find the sixth partial sum of the GP 2 -6+ 18 — - - - Answer: —364

]‘ Example 29

How many terms of the GP 246+ 18+ - - - must be taken for the sum to exceed one
billion? Answer: 19

o S




gExample L R e R Ly L SLL FET CLRE R SRR SPE TR
[2016 2U] (2 marks) By summing the geometric series 1 + z + 22 + 2° + 2% or
............................... =

otherwise, find lim
x—1 1 —

""""" """"" """"" } [2011 2U] The number of members of a new social networking site doubles every
' : : “§ day. On Day 1 there were 27 members and on Day 2 there were 54 members.

(i)  How many members were there on Day 127 1
--------- ---------- ~~~~~~~~~~ | (ii)  On which day was the number of members first greater than 10 million? - ----------
(iii)  The site earns 0.5 cents per member per day. How much money did the 2

site earn in the first 12 days? Give your answer to the nearest dollar.

o S




30 : : : : : : : : : : : . GEOMETRIC: SERIES — EXAMPLES

T gl g

[2011 NEAP 2U]| The spiral below is formed by connecting semicircles of increasing
radii. Answer: (i) Show (i) 1984r

--------- ~~~~~ (i)  Show that the length of this spiral generates the geometric series: 2 """""" """"" """""

--------- »»»»»» Wizmzwmg_l) ......... ......... ,,,,,,,,,,
I N k:l : N N

if the length of the first and second semicircles are g and 7 respectively.

| : (ii)  Calculate the length of the spiral between the start of the 8th and the 2 ; :
. ........ ....... end Of the 12th SemiCerleS . ......... \ ........ .........

o S




... GEOMETRIC SERIES = EXAMPLES = = = SRRV NN NN ST VOO RO UL N I 3L

O Bl 33

[2013 2U] @ Kim and Alex start jobs at the beginning of the same year. Kim’s
annual salary in the first year is $30 000, and increases by 5% at the beginning of
each subsequent year. Alex’s annual salary in the first year is $33 000, and increases
by $1 500 at the beginning of each subsequent year. Answer: (i) Show (ii) $377 336.78
(i) n =7

| : : : (i) Show that in the 10th year Kim’s annual salary is higher than Alex’s 2 :

SO S annual salary. e

| : : : (ii))  In the first 10 years how much, in total, does Kim earn? 2 :

............................. )
(iii) Every year, Alex saves = of her annual salary. How many years does 3

it take her to save $87 5007

3= Further exercises

o] Gy m s (Pandarar B S e .

......... .......... .......... 3 e Q3-4 last colummn ..........
3 : : : e ()3-5 last column 5
e Q5

e (6-7 last column

................................ L @ ] 2




......... ..... Y..l 44444 Ex1$tence of a llmltmg 5um ........... ......... .......... ......... ......... .......... .......... ......... ......... ......... ..........

?‘ Example 34

A frog is about to jump over a river that is 10 m wide. The first jump it can make is
5m (where there will be an object to help it stay above water), and each subsequent
jump it can only jump half as much as the previous jump.

Will the frog get across the river by jumping?

o S

Q LaV\Ers/Reisults

@ A geometric series will converge to a limit (known as the limiting sum) iff



....... .......... ........ 7'.'2“‘§'Derivati6n“of"forhlula

Bswes

1. Sum of a geometric series:

......................... 2. If|r| <1, then 1 —r™ > 0. Take limit as n — oo : ®

%f_iExafmp.eé;;ﬁi : : 5 : : : : :

[2013 Independent 2U] Kevin has started an exercise program to lose weight.
When he started the program he weighed 105kg. In the first month he lost 5kg, in S

....... """"" the second month he lost 4kg and in the third month he lost 3.2kg. If this weight
Answer: (i) 2.56kg (ii) 80kg

loss trend continues
(i)  how much will Kevin lose in the fourth month?

""""" """"" """"" | (ii) what will be his ultimate weight?




34 : : : : : : : : : : : : :LIMITING SUM — EXAMPLES.

T gl B

......... ....... [2010 NSB Prelim Ext 1 Yearly] Pt 1) < et 1 () G 22 ......... ......... ..........

_________ ...... (i) @ For what values of = does this series have a limiting sum? 2

20 +3+ (22 +3)>+ 2z +3)° + - -~

(ii)  Find that limiting sum in terms of x. 1

g T Example 38 GGG i

[2003 CSSA 2U] Consider the series sin?z +sin*z +sin®z +---, 0 <z < Z.

(i)  Show that a limiting sum exists. 1

--------- »»»»»»» (ii)  Find the limiting sum, expressing your answer in simplest form. 2 --------- --------- »»»»»»»»»»

""""" """ [2011 Independent 2U] (3 marks) Find the value of z if """"" """"" """""

(e .9]

SRR T 9 UETRRNN SO SO O IO

n=0

[SII93

o S




LIMITING SUM — EXAMPLES: : : : : : : : : : : : - 35

ﬁExampie 40 .................................. e d O ST FTPE P S S FTPY S Sy

| : : | [1998 2U] A ball is dropped from a height of 2 metres onto a hard floor and bounces.

EEN A N | After each bounce, the maximum height reached by the ball is 75% of the previous

-} maximum height. Thus, after it first hits the floor, it reaches a height of 1.5 metres :

- S S - | before falling again, and after the second bounce, it reaches a height of 1.125 metres @
| : : | before falling again.

| : : | (i)  What is the maximum height reached after the third bounce? 1

""""" """"" (i)  What kind of sequence is formed by the successive maximum heights? 1 """""
_________________________ (iii) What is the total distance travelled by the ball from the time it was 2

first dropped until it eventually comes to rest on the floor? 5
gExamp|e41 .....................
iioo..oifo0032U0] S
(i)  Find the limiting sum of the geometric series 2 :

........ - ) - ) U0 0000 o
JSC N VIS R VPR TR U O T O O RO U R B
| @) Explain why the geometric series L
A I At i G2 2
......... .......... .......... . \/5 1 (\/5 = 1)2 ........ ..........
......... ......... does NOT have a hmltlng QUUEL, =5 i e D




............... 86 oo ididecn i e hc e i diea i, LIMITING SUM - BXAMPLES - G G

......... .......... e Ts“ngampsleﬁQ; ........ VRN SO I e e, R UE RN SO I SR s i, ......... ......... ..........
| : [2005 2U Q9] The triangle ABC' has a right angle at B, ZBAC = 6 and AB = 6. : :

EEN P The line BD is drawn perpendicular to AC. The line DE is then drawn perpendicular A P
to BC'. This process continues indefinitely as shown in the diagram. A

- D -
......... M ...... F 9 ......... ......... ..........
| : H S :
......... .. ...... J ......... . ......... ..........

G E
: : (i)  Find the length of the interval BD, and hence show that the length of 2 : : :
......... ...... interval EF is 6 Sin3 0. ......... ......... ..........

(i)  Show that the limiting sum 3

BD+EF+GH +---

is given by 6secftan6.

o S




LIMITING SUM — EXAMPLES: : : : : : : : : : : : 237

O Bl 3

[2014 2U HSC] At the beginning of every 8-hour period, a patient is given 10 mL
of a particular drug.

""""" """"" """"" | During each of these 8-hour periods, the patient’s body partially breaks down the :
| : : : drug. Only L of the total amount of the drug present in the patient’s body at the . . . ..........
| : : | beginning of each 8-hour period remains at the end of that period. |
""""" (i)  How much of the drug is in the patient’s body immediately after the 1 """""
' : ‘ : second dose is given? :

(i)  Show that the total amount of the drug in the patient’s body never 2
exceeds 15mL. S

[2017 2U HSC Q16] (3 marks) A geometric series has first term a and limiting
sum 2

. A - | Find all possible values for a. Answer: 0 < a < 4

“Now an Extension 1 question

..................................................................................................................................................................................................................




T a4 _________ s

[1997 3U] @ The triangle ABC' is isosceles, with AB = BC, and BD is
perpendicular to AC. Let ZABD = Z/CBD = a and /BAD = (3, as shown in

the diagram.
e = B et o e

o T E— 00

________ ...... (i)  Show that sin = cos a. 1
| A (i) By applying the sine rule in AABC, show that sin 2« = 2sin « cos a. 2

(iii) Given that 0 < o < 7, show that the limiting sum of the geometric 2
series

sin 2ar + sin 2a cos? a + sin 2a cos? o + sin 2a cos® o + - - -

is equal to 2 cot a.

B - L Further SXOECISOS . oo o o Ll S R o L . R S S -

@EXSH (Pender et al., 2009) @EXGK dRendeLeL_aiJllM

e Q3-6, 12-16 last column e Q1-6 last column

e 7,10, 11 e ()7 onwards




......... .......... ........... 7..4 44444 A ppllcatlon recurrmg deCImaIs ....... ......... ......... .......... ......... ......... ......... ..........

......... e o ] ]‘ Example 46 : : 1 : 5 : : 5 | | . .

Express the repeating decimals

1. 027 2. 2645

""""""""""""""""" as infinite GPs, and use the formula for the limiting sum to find their values as
fractions reduced to lowest terms. Answer: 1. 3 2. 291

........ .......... ................... 0"Im'p0i‘ta'ﬁt"n0'té .......... S S i RO O b, SIS i i S SR ..........

Formally in the legacy syllabus, and left here for application’s sake.

o S

: 3= Further exercises

(2 Ex 81 (Pender et all, 2009) () Ex 6L  (Pender et all, [1999)

e all questions e (Q1-6 last 2 columns




NESA Reference Sheet — calculus based courses

Wik
NSW

NSW Education Standards Authority

HIGHER SCHOOL CERTIFICATE EXAMINATION

GOVERNMENT .
Mathematics Advanced
Mathematics Extension 1
Mathematics Extension 2
REFERENCE SHEET
Measurement Financial Mathematics
Length A=P(l+r)
[ = i X 27r
360
Sequences and series
Area
Azixm’z ];1=a+(n—l)d
360
h n n
A=5(a+b) Sn=5[2a+(n—1)d]=z(a+l)
Surface area T =ar"!
A =21r% + 27rh
all=r") alr"-1
A = 4nr? S = ( )= ( ),r¢1
n 1-r r—1
Volume
v="Lan S=q i<
3
V=—m
3
Functions Logarithmic and Exponential Functions
2
‘= —bi\/s —4ac loguaxzxzalog“x
a

For ax> +bx’> +cx +d = 0:
a+ﬂ+y=—g

¢

aﬂ+a}/+ﬁy=5
and aﬁyz—g

Relations
(x—h)2+(y—k)2=r2




Trigonometric Functions Statistical Analysis

SinA = OPP, COSA = ;ﬂ, tanA = % X - U An outlier is a score
1 yp yp ad T less than @, — 1.5 X IOR
. or
A= Eab sin€ Nyl | more than Q + 1.5 X IOR
a b c
== L.
sinA  sinB  sinC 1 Normal distribution

2 =d®+b*=2abcosC

a+ b -c?
cosC = T 30°
a
2 V3
[=r6
A= %rze /60° O z
1
X . " e approximately 68% of scores have
Trigonometric identities
z-scores between -1 and 1
SecA = cosA#0 e approximately 95% of scores have
cosA’ z-scores between -2 and 2
A= 1 inA 20 e approximately 99.7% of scores have
coseeA=Gna " * z-scores between -3 and 3
A .
cotA=C9s , sinA #0 EX)=pu
sin A
_ 2] _ 2 2
cos?x + sin“x = 1 Var(X) = E[(X — 1) ] - E(X ) —H
Compound angles Probability
sin(A + B) = sinAcos B + cos Asin B P(ANB)=P(A)P(B)
cos(A + B) = cosAcos B — sinAsin B P(AUB)=P(A)+ P(B)- P(ANB)
tanA + tan B P(A N B)
tan(A + B) =—— P(A|B)=———=, P(B)#0
( ) 1—-tanAtan B (418) P(B) (5)
A . 2t . .
If t=tan— then sinA = Continuous random variables
2 1+ x
2
— P(X<x)= d
cosn = ot (X <x) Jf(X)x
1+ 12 a
2t b
tanA=1 2 Pla<X<b)=| f(x)dx
a

1
cosAcosB = E[COS(A — B) + cos(A + B)] Binomial distribution

sinAsinB = %[COS(A —B) —cos(A + B)] P(X=r)= nCrPr(l -p)""
1 X ~ Bin(n, p)
sinAcos B = E[sm(A + B) +sin(4 - B)] & P(x=x)
n -
cosAsinB = %[sin(A +B) —sin(A - B)] = (X)Px(l -p)' T x=0,1,...,n
sin?nx = %(l — cos 2nx) E(X) =np

Var(X) = np(1-p)

cos’nx = %(1 + cos 2nx)




Differential Calculus

Function

y=f(x)"

y = g(u) where u= f(x)

y =sin f(x)
y = cos f(x)
y=tan f(x)
y=e/

y=1Inf(x)
y=a/®

y=log, f(x)

y=sin"! £(x)

y=cos” f(x)

y=tan” f(x)

Derivative

d n—
d—§=nf'(x)[f(x)] !

dy dv du
—=u—+v—
dx dx dx
dy_dy du
dx du dx
du dv
V——Uu—
dy dx dx
dx V2
d ,
= fr(x)cos f(x)
dx

? = —f/(x)sin £(x)
X

D _ preysec? £(x)
dx

dy _ F(x)e’™)

dx
dy_ £
dx  f(x)

D~ (1na) f(x)a’ )
dx

dy_ )
dx ~ (na) f(x)

dy_ )
dx 1- [f(x)]Z
&y _ W

dx 1— [f(x)]2

dy _ /()
dx  14[f(0)]

Integral Calculus

Jf/(x)[f(x)]"dx = L[f(x)]nﬂ ‘e

n+1

where n #—1

r~

J(x)sin f(x)dx =—cos f(x)+c¢

r

S(x)cos f(x)dx =sin f(x)+c

f(x)sec? £(x)dx = tan f£(x)+¢

r~

f'(x)ef(x)dx =W

) %dx =1In| £(x)|+¢

( S(x)
F(x)a’ D dx = a
Ina

+c

O
J az—[f(x)]2

71M+c

dx = sin

r~

7f’(x) dx = ltan_1
J +[f(x)]2 a

.
uﬂdxzuv— vﬂdx
dx dx

S(x)dx

Joa

:b;f{fw)+f00+2ﬂﬂx0+u'

where a =x, and b =x,

+f(

-1

)]




Combinatorics

= (n i!r)!
o)

rl(n—r)!

n

x+a)'=x"+
(ray=v "

_ n\ -
)x" 1a+~~~+( )x” "a"+ -

Vectors
|lg|=‘x£+yz‘=\lx2+y2

w-y=|ullv|eosd =xx, +y,y,.
where u = x1£'+yll'

and y:x2£+yzz

r=a+A

1

Complex Numbers

z=a+ib=r(cosO+ isinh)
= re'®
[r(cosH + isin 0)]" = r"(cosn@ + isinnd)

— rnezne

Mechanics

d dv_ dv d (1 2)
7 =—=y—=—|—V
dr- dt dx dx\2

X = acos(nt+ O’) +c
x=asin(nt+a) +c

X= —n2(x -c)
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