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1.1 Number Toolkit

1.1.1Standard Form

Standard Form

Standard form (sometimes called scientific notation or standard index form) gives us a way
of writing very big and very smallnumbers using powers of 10.

Why use standard form?

e Somenumbers are too big ortoo small to write easily or foryour calculatorto display at all
o Imagine the number 5059, the answer would take 84 digits to write out
o Try typing 50%Pinto your calculator, you will see it displayed in standard form
» Writing very big orvery smallnumbers in standard form allows us to:
o Writethem more neatly
o Compare them more easily
o Carry out calculations more easily
e Exam questions could ask foryouranswerto be writtenin standard form

How is standard form written?

« Instandard form numbers are always written in the form a X 10k where a and k satisfy the
following conditions:
o1 <ax<l10
= Sothereis one non - zero digit before the decimal point
o k €7
= So kmustbeaninteger
o k>0 forlargenumbers
= How many times ais multiplied by 10
o k<0 forsmallnumbers
= How many times ais divided by 10

How are calculations carried out with standard form?

¢ YourGDC willdisplay large and smallnumbers in standard form when it is in normal mode
o Your GDC may display standard formas aEn
= Forexample,2.1 X 1075 willbe displayedas2.1E—5
= |fso, be carefultorewrite the answer givenin the correct form, you willnot get
marks for copying directly fromyour GDC
¢ Your GDC willbe able to carry out calculations in standard form
o Ifyou putyour GDC into scientific mode it willautomatically convert numbers into
standard form
= Beware thatyour GDC may have more than one mode when in scientific mode
= Thisrelates to the number of significant figures the answer will be displayedin
= Your GDC may add extra zeros to fill spaces if working with a high number of
significant figures, you do notneed to write these in youranswer
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» Toaddorsubtract numbers writteninthe form a X 10k withoutyour GDC you willneed to
write themin full form first

 Tomultiply or divide numbers writtenin the form a X 10k without your GDC you can either
write themin full form first oruse the laws of indices

(’) ExamTip

* e Your GDC will give very big or very small answers in standard form and willhave a

setting which will allow you to carry out calculations in scientific notation
e Make sureyou are familiar with the form that your GDC gives answersin as it
may be different to the form you are required to use in the exam
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*9 Worked Example

Calculate the following, giving youranswerin the form a x 10X, where1 <a< 10

3780 x 200

Usin% GOC: Choose scientific mode.

Input directly into GDC os ordinacy
numbers.

3780 x 200 = 756 %x10°

GDC will au{-nmaiicnu.\:) ojive. onSuRS tn
standord form.

Without GDC:

Calculote the value:
3180 x 200 = F56000

Convert +o stondod Lorm:
756000 = 7.56 x10°

756 % 10°

i) (7 x 105) = (5 x 104)
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Usin% G.OC: Choose scientific mode. YOURNOTES

l
Input directly into GDC

7x10°-5x10* =6.5 x10°
This may be
displaged. as 6.5ES

Without GDC:

Convert to ocdinary numbers:
7x10° = 100000
5x10* = 50000
Coxrs out the calculotion:
300000 - 50000 = 650000
Convest, o standord Locm:
650000 = 4.5 x10°

6.8 x 10>

i
(3.6x1073)(1.1 x 1075)
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Input diveckly wo GDC:
(Choose. scientific mode).

(3.5 x 10°2)(1.1 x10™%) = 3.26x107°

396 x 1078

Nohe,? -3 -5

t0”° x 10" = o~ %

N )
(2.6 x \0’3)(\.| X \o's) = 3.4a6x10 K

N

3.6x\| =396
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Laws of Indices
What are the laws of indices?

e Laws ofindices (orindexlaws) allow you to simplify and manipulate expressions involving
exponents
o Anexponentis a powerthatanumber(calledthebase)israisedto
o Laws of indices can be used when the numbers are written with the same base
¢ Theindexlaws youneedtoknow are:

° (Xy)m - mem

(5)’” _x"
y e

o xMX x'=xm+n

(e}

o xl=x

o x0=1
1

o — =x"_m
Xm

¢ Theselaws are notinthe formula booklet so you must remember them

How arelaws of indices used?

¢ Youwillneedto be able to carry out multiple calculations with the laws of indices
o Takeyourtime and apply each law individually
o Work with numbers first and then with algebra
¢ Indexlaws only work with terms that have the same base, make sure you change the base
of the term before using any of theindexlaws
o Changingthe base means rewriting the number as an exponent with the base you
need
o Forexample, 94 =(32)4=32x4=38
o Usingthe above canthem help with problems like 94 +37 =38 +37=31=3

(’7 Exam Tip

* ¢ Indexlaws arerarely a question on theirown in the exam but are often needed to
help you solve other problems, especially when working with logarithms or
polynomials

¢ Lookout fortimes when thelaws of indices can be applied to help you solve a
problem algebraically
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*9 Worked Example !

Simplify the following equations:
i)
(3x2)(2x%y?)

(6x2y)

Apply, eoch low Separately :
3x2=6
(@1 2 y?)
6x?y

eme\&
. nuwmevotor
x*x x? = ¢

VRS
(6x?)(x3y?)
6

C ON‘_aLL{vS
S..2

Exy
J S x®+act=x52 ot
oy,
(3x2)N2x2y*) _ _3
6x?y

i)
(4x2y=4)3(2x3y~1)2,
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(4113-“')3(2x33-l)-2

a3 Rewrite as
(43&"3 "‘) o fraction
(223y")"
expond
numevokor
2 and
6 "_ x_6 & denominckoer
4 o8 5-1
Camell(g

2
b4 2y
xF Gyl
% 5 The nesox\-.'we exponents cawn
be reTritken os thelr

Yeciprocols
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Introduction to Logarithms YOURNOTES
What are logarithms? l

e Alogarithmis theinverse of an exponent
° IfaX=bthenloga(b)=xwherea>O,b> 0,az1

= Thisisinthe formula booklet
= Your GDC willbe able to use this function to solve equations involving exponents

e Trytogetusedto ‘reading’ logarithm statements to yourself
° 1oga(b) = x wouldbereadas “the power that youraise ato,toget b, is x”

o Solog5125 = 3 wouldbereadas “the powerthatyouraise 5 to, to get125,is 3”

¢ Twoimportant cases are:
o lnx=loge(x)
= Where eis the mathematicalconstant2.718...
= Thisis calledthe naturallogarithm and willhave its own button on your GDC
° logx=log10(x)

= | ogarithms of base 10 are used often and so abbreviated tolog x

Why use logarithms?

¢ Logarithms allow us to solve equations where the exponent is the unknown value
o We cansolve some of these by inspection
= Forexample, forthe equation 2¥ = 8 we know that xmust be 3
o Logarithms allow use to solve more complicated problems
= Forexample, the equation 2¥X=10 does nothave a clearanswer
= Instead, we canuseour GDCs tofindthevalue oflog210

(f) Exam Tip

* * Before goinginto the exam, make sure you are completely familiar with your
GDC andknow how to useits logarithm functions
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YOURNOTES
Worked Example !
Solve the following equations:
i)
x= log327,

x = log32F & 3*=27%

We can see from (nspeckion:
3%2=23 & =17
oc =19
OR: Use GOC *o find orswer direckly .

ii)

2x=21.4, givingyouranswerto3s.f.

2% =214 This connot be seen
‘pmm (.vl.spe,ci.ioni

2* =214 & 9C=LO57_2|.‘|-

Ute GOC +to find oncwer direckly.

Log, 2l.4 = &.&l9S..

oc = 4.42 (3 )
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1.1.3 Approximation & Estimation

Approximating Values
How do | know what to round my answer to?

¢ Unless otherwise told, always roundyouranswers to 3 significant figures (3 s.f.)
o Thefirst non-zero digitis the first significant digit
o The first digit after the third significant digit determines whetherto 'roundup' (5) or
'leaveitalone’' (<5)
= wherethe ‘it’ we arerounding up orleaving aloneis the third significant figure

o Yourfinalanswerwillhave three significant digits and the rest will be zero
= Anyzero after the first significant digit is still significant
= Forlarge numbers be careful not to change the place value of the significant
digits, you willhave to fillin any zeros after the third significant figure
= |fyourGDCisin scientific modeit may display unnecessary zeros afterthe
decimal point, you do notneedto copy these
e Lookoutforany questions that askyou toroundyouranswerin a different way
o Questions often ask for2 decimal places (2d.p.)
= Yourfinalanswerwill only have 2 digits after the decimal point
= For2d.p.itis thethird digit afterthe decimal place that determines whetherto
'roundup' (5) or'leaveitalone' (<5)
¢ |fyou are working with a currency you must choose the appropriate degree of accuracy
o Formost this willbe a whole number
= E.g.yen,yuan, peso
o Forothers this willbe to 2 decimal places
= E.g.dollars, euro, pounds
o Itwillbe clearfrom the question which currency you are using and how you should
roundyouranswer
= The question will state the name of the currency and the symbolyou shoulduse as
aunit
= E.g.YEN, ¥

Are there cases whenl always have toround up?

¢ Yes -thereare cases whenitmakes senseto always roundup (ordown)
e Thesenormally involve finding the minimum or maximum number of objects
o Forexample considerthe scenario: There are 26 people and 5 people can fitina single
vehicle, how many vehicles are needed?
26
5
= However5 vehicles wouldn't be enough as there would only be room for 25
people
= |n this case we wouldround up to find the minimum number needed
e Thesekind of problems can be solved by inequalities
o Forx > k take the smallest value of x at the appropriate degree of accuracy thatis
greaterthank
= Forexample: Using 3sf the smallest solutiontox>2.5731...isx=2.58

=5.2 andnormallywe'droundto 5
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o For x < k take the biggest value of x at the appropriate degree of accuracy thatis less YOURNOTES
thank !
= Forexample: The biggestintegersolutiontox <10.901...is x=10

(") Exam Tip

* Intheexamyou should always give non exact answers correct to 3 significant
figures unless otherwise told
o This means you mustroundusing a higher degree of accuracy within your
working to ensure that yourfinalansweris rounded correctly
o Where possible always use exact values within yourworking rather than
rounding mid way through a question

Page 13 of 56

©2015-2023 Save MyExams, Ltd. -Revision Notes, Topic Questions, PastPapers



https://www.savemyexams.co.uk/?utm_source=pdf
https://www.savemyexams.co.uk/

1, SaveMyExams

Headtosavemyexams.co.ukformore awesomeresources

YOURNOTES
*> Worked Example
H . l
b sin(3a)
Let T= T,where a=15°andb=20.
a)

Calculatethe exactvalueof T.

Substibube oo and b ko T

T = 20 SM(?; x\5)
S

T=22

b)
Giveyouranswer from part a) correct to two decimal places.

‘[25 So vround wP

257 = 2.82[342..

27 digit ofter
decimol point

T=2.83 (2dy)

c)
Give youranswer from part a) correct to two significant figures.
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YOURNOTES

‘(}(s\s signiticont -Q‘\sure_ )

<5 so don't round we

9257 = 2.8[2342..
R

2" o gnificont Qigure

T=2.8 (2s%£.)
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Upper & Lower Bounds YOURNOTES
What are bounds? l

e Bounds arethe smallest (lower bound, LB) andlargest (upper bound, UB) numbers that a
rounded number can lie between
o [tsimply means how low or high the number could have been before it was rounded
e Thebounds foranumber, x, can be writtenas LB < x <UB
o Notethatthelowerboundisincludedintherange of values x could have taken but the
upperboundis not

How do we find bounds?

e Thebasicruleis “half up, half down”
o Tofindtheupperboundaddon half the degree of accuracy
o Tofindthelowerboundtake off half the degree of accuracy
¢ Rememberthat the upperboundis the cut off point forthe greatest value that the number
could have been rounded from but willnot actually round to the numberitself

How do we calculate using bounds?

e Findbounds before carrying out the calculation and then use therules:
o ToaddormultiplyUB=UB +UBandLB=LBxLBetc
o TodivideUB=UB/LBandLB=LB/UB
o TosubtractUB=UB-LBandLB=LB-UB
¢ Uselogic to decide which boundto use within the calculation
o Forexampleif you are finding the maximum volume of a sphere with theradius given
correctto1decimal place substitute the upper bound of theradius into your
calculation for the volume

(’) Exam Tip

* * Whenin an exam environment it can be easy to make silly errors in questions like
this, read the question carefully to determine which parts bounds need to be
found for

o Thiswillnormally be any partin the question thathas been rounded
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YOURNOTES
*9 Worked Example !
[ J

Arectangularfield has length, L, of 14.3m correct to 1decimal place and width, W,
of 9.61m correctto 2 decimal places.

a)
Calculate the lowerandupperboundfor L and W.

L=143m (ld.p) the degree of occuracy
s lap (00)

Find ol the de\o)re.e of oLCwmeHy

0.1
T = 0.08
The upper ound (s
163 + 0.0 = 1435
The lower Yound (s
143 — 0.08 = .25

.25 ¢ L < 4.3

W =96lm ('Zd.p,) the degree of occur
s 2d.p (0.0)

Find haf  the degree of ocwmdi

o.01
2
The upper bound (s

9.6) + 0.008 = 9.615

The lower bound (s

= 0.00s8

9.61 - 0.008 =9.405

9.605 < W < 9.618

b)
Calculate the lowerand upperbound for the perimeter, P, andarea, A, of the field.
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For the lower Yound wuse : YOURNOTES
L=14&.25 W= 9.605 !
P=2(14.25) + 2(4.405)

P= 433 m

A= (t.25)(9.605)
A =134.87125

For tne upper oound wuse
L =14&.35 W= 9.61S
P =2(14.35) + 2(3.615)
P=4+a3 m

A = (1w.3s5)(9.615)
A = 133.93525

431 FIm < P< 4 9m (3s.£)

12Fm?< A< 138 m? (3s.F.)
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Percentage Error
What is percentage error?

e Percentageerroris how faraway from the actual value an estimated orrounded answeris
o Percentageerrorcan be calculated using the formula

V. —V |
A % 100%

|
e=|
|l Ve |

= where Ve isthe exactvalueand Vi is the approximate value of v

= The||is the absolute value meaningif you get a negative value within these
straight brackets, you should take the positive value
o This formula is in the formula booklet so you do not need to rememberit
¢ Thefurtheraway the estimated answeris from the true answer the greater the percentage
error
o |ftheexactvalueis givenas a surd ora multiple of mmake sure you enteritinto the formula
exactly asyou seeit
e Percentage errorshould always be a positive number

O ExamTip
* ¢ Inthe exam percentage errorwillusually be a part of a bigger question on

anothertopic, make sure you know how to find the formula forit in the formula
book so thatyou are prepared to answer these questions
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YOURNOTES

*> Worked Example !

Let P=xcos(2y),where y=15°andx=4.

a)
Calculate the exactvalue of P.

x=4

beos (2 ‘;Q_ Y= 1S°
¢ cos (30°)

= 2J3 &« leove answer
oS exact volue

P= xcost

P=213

b)
Calculate the percentage errorif an estimate for Pwas 3.5.

Perc.ev\\:ase eccor -c-:rww.\o\ .

€ =(Ya-Ve [ x (00~

Ve

Va = 3.5 (opproximated value)
Ve = 2J3 (exact value)

Sub Vo ond Vg (ke the formula :

€ = |35-28 x |00/
253
= 1.0%¢624... /.

€ =104/ (3s£)
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Accuracy & Estimation
What are exact values?

e Exactvalues forms thatrepresent the full value of anumber
o Forexample, T is anexactvalueand 3.14is an approximation using 3 significant
figures
¢ |fanumberhas aninfinite number of non-zero digits after the decimal point then you can
usethree dots to signalthat the decimalrepresentation goes on forexample
o Forexample,v2=1.414...
¢ Exactvaluescaninvolve

2

o Fractions: —
7

o Roots:ﬁ,w

o Logarithms:In2, 10g105

o Mathematicalconstants: T, e

¢ Your GDC might automatically give your answer as an exact answer
¢ |fyour GDC does not do this then you may need to evaluate parts of the expression
separately anduse algebra

o Forexample:If f(X) = eX(2 + \/;) then your GDC will probably not give you the exact
value of f(2)

o Youwouldinsist evaluateit withouta GDC to get the exactvalue: f(2) =e2(2 + \/7)

Why use estimation?

* We estimate to find approximate answers to difficult sums
e Ortocheckouranswers are about the right size (order of magnitude)
o Forexample, if the questionis to find alength the answer cannot be negative
o orifwearelooking forthe mean age of some people an answer of 150 must be
incorrect
e Estimatingan answerbefore carrying out a calculation will help you know what you are
looking forand determineif youransweris likely to be correct or not
¢ Inreallife estimation skills are used every day in many activities

How dol choose the correct answer?

e Sometimes a mathematical argument willlead to more than one answer
o This is common with problems involving quadratics, you will usually have two solutions
o Ifyouhave more than one solution afteryou have solved a problem, always check to
seeif they are both valid
e Mostofthetimeyou can simply uselogic to choose the correctanswer
o Iftheprobleminvolveslength orarea and one of the answers is negative, the true
solution willbe the positive answer
e Occasionally you willneed to seeif an answer can be valid
o If one of youranswersis cos x > 1 forexample, x willnot give a true solution
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O ExamTip YOURlNOTES

e Beawarethatyour GDC willnot always give you an answer as an exactvalue,
this means thatyou willneed to find the exact value by hand
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YOURNOTES
*> Worked Example !
[ J

Arectangular floorhas an area of 40 m?to the nearest square metre. Itis going to
betiled using square tiles with side length 39.8 cm.

a)
Use estimation to find the number of tiles needed to cover the whole area.
Eoch kile s oapproximately:
40 » 40 con = |600cm™®*
Area of the rec.bo.na\.e (s approximately:

b0m™ = %00 000 cm?

400 000 c® + 600 am® = 00092
1626
= Looo
16
=280 %btiles

&~ 250 tiles

b)
Given that there are 15 more tiles places length-wise than width-wise, find the
approximate length and width of the floor.
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Let the number of &lles cove.r'ms the
width  of the floor be x, then the

numbover of tiles Coven’vxs the Le,v'ﬁth
will be 2 + 15

nuwvber of tiles .
Ploced  widtnwans nuvber of  kiles

~ P \oced Ae nal'k WaAS
o¢ (=< +15) = 250
x4+ 15 -250 =0

X =10 or ==-25

+
ot  possible. s == Covng
ve O nesab’ve namber

width  of Lloor = 10 * 40 cm

= 400cen = b

Lens\-k oS -?Loo\' 2 25x 40 cm

= 1000¢cm. = |0 o

Le_nsl:h 2 10m , Width =z &m
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1.1.4 GDC: Solving Equations

Systems of Linear Equations
What are systems of linear equations?

e Alinearequationis an equation of the first order (degree )
o Itisusually writteninthe formax+by +c =0 wherea, b, and c are constants
¢ Asystem of linearequations is where two ormore linear equations work together
o Usually there willbe two equations with the variables xandy
o Thevariables xandy will satisfy allequations
o They areusually known as simultaneous equations
o Occasionally there may be three equations with the variables x, y and z
e Theycanbe complicatedto solve butyour GDC has a function allowingyou to solve them
o The question may say ‘using technology, solve...’
= This means you do notneedto show a method of solving the system of
equations, you can useyourGDC

How doluse my GDC to solve a system of linear equations?

¢ Your GDC willhave a function within the algebra menu to solve a system of linear equations
¢ Youwillneedto choose the number of equations
o Fortwo equations thevariables willbexandy
o Forthree equations the variables willbe x, yandz
¢ Entertheequationsintoyourcalculatoras you see them written
¢ YourGDC willdisplay the values of xandy (orx, y, andz)

How dol set up a system of linear equations?

¢ Notallquestions willhave the equations written out foryou

¢ Therewillbe two bits of information given about two variables
o Lookoutforclues suchas ‘assumingalinearrelationship’

e Choosetoassignxtooneof the givenvariables andy to the other
o Oryou can choose touse more meaningful variables if you prefer
o Suchascforcatsanddfordogs

¢ Writeyour system of equations in the form

axtby=e
ex+dy=f
e UseyourGDC tosolve the system of equations
e This function onthe GDC can also be usedto find the points of intersection of two straight
line graphs

o You may wish to use the graphing section on your GDC to see the points of
intersection
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O ExamTip YOURNOTES

* ¢ Be sure towrite down whatyou are puttinginto your GDC !
o Ifyouhave hadtosetupthe system of equations as well make sure you
write them down clearly before typinginto your GD

) Worked Example
[ ]
Atheme park has set ticket prices foradults and children. A group of three adults

and nine children costs $153 and a group of five adults and eleven children costs
$211.

i)
Setup asystem of linearequations forthe cost of adult and child tickets.

Sek up Variobles :

Let twe cost of on oduls kicker be ‘o

Let ‘e cost of o culd kicker be ‘i

Se,’o up eq,uqbians : 2a. + ¢ =153
Sa + Jle = 211

2a. + 9¢ =153
Sa + )¢ = 21

ii)
Find the price of one adult and one child ticket.

Enter (tnto GOC:
Let & be = and ¢ be y, then GOC gives

x = \3

a:ll
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Polynomial Equations
What is a polynomial equation?

e Apolynomialis an algebraic expression consisting of a finite number of terms, with non-
negativeintegerindices only

o Itisintheformax?+bx?~1+cx?~2+ ... n€EN

¢ Apolynomial equationis an equation where a polynomialis equal to zero

¢ Thenumber of solutions (roots or zeros) depend on the order of the polynomial equation
o Apolynomial equation of ordertwo can have up to two solutions
o Apolynomial equation of order five can have up to five solutions

e Apolynomial equation of an odd degree will always have atleast one solution

¢ Apolynomialequation of an even degree could have no solutions

Howdolusemy GDC to solve polynomial equations?

¢ Youshoulduseyour GDC’s graphing mode to look at the shape of the polynomial
o You willbe able to see the number of solutions
o This willbe the number of times the graph cuts through ortouches the x-axis
o When entering a function into the graphing section you may need to adjust yourzoom
settings to be able to see the full graph on your display
o Whilstin this mode you can then choose to analyse the graph
o This will give you the option to see the solutions of the polynomial equation
= This may be written as the zeros (points where the graph meets the x-axis)
¢ Your GDC willalso have a function within the algebra menu to solve polynomial equations
o Youwillneedto enterthe order (highest degree) of the polynomial
o Thisis the highest power (orexponent) in the equation
o Enterthe equationintoyourcalculator
o Your GDC willdisplay the solutions (roots) of the equation
= Beawarethatyour GDC may either show all solutions or only the first solution, itis
always worth plotting a graph of the function to check how many solutions there
shouldbe

(') ExamTip

* e Besuretowrite down whatyou are puttinginto your GDC
e |fyouareusingagraphicalmethoditis often a goodidea to sketch the graph
that your GDC display shows
o Don'tspendtoo much time on this, a very quick sketchiis fine
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YOURNQOTES
*9 Worked Example !
®  Forthe polynomialequation2x3 —2x2 —3x+4=0:

i)
Useyour GDC'’s graphing function to sketch the graph of y =2x3 —2x2 - 3x+4
and determine the number of solutions to the polynomial equation.

Enker the equakion Y = 203 —2x* -3¢ + &4
ko your GDC’s grophing <oftware :

-7 /\ o
this s lthe onl
place the groph cuts  khe o ~axis,

The poLamw\'\m\ equokion
203 -2x* -3 +4 =0
has | solukion

ii)
Useyour GDC to find the solution(s) of the polynomial equation.

Use  your GOCs  graph onalusis ool
to find the ‘zeros' .

o
"

-1.3101\...
 =-1.31 (3sf)

Alternokive  Mekhod :

Enter the equakion 2% -2x* -3 + 4 =0

(ko yowr GDC's eguokion solving mode.
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1.2 Sequences & Series YOURlNOTES

1.2.1Language of Sequences & Series

Language of Sequences & Series

What is a sequence?

¢ Asequenceis an orderedset of numbers with a rule for finding all of the numbers in the
sequence
o Forexamplel, 3,5,7,9,..isasequencewith therule ‘startat one andadd two to each
number’
e Thenumbersin a sequence are often called terms
¢ Theterms of a sequence are often referred to by letters with a subscript
o InIBthis willbe theletteru
o Sointhesequenceabove,u;=1,uy=3,us=5andsoon
e EFachterminasequence canbefoundby substituting the term numberinto formula for
thent"term

Whatis a series?

¢ You get a series by summingup the termsinasequence

o E.g.Forthesequencel, 3,5,7,..theassociatedseriesis1+3+5+7+ ..
 Weusethenotation S, torefertothe sum of the firstntermsin the series

o Sp=Uj+Up+Uz+..+Up

o SofortheseriesaboveSs=1+3+5+7+9=25

What are increasing, decreasing and periodic sequences?

e Asequenceisincreasingif u,,;> u,forall positive integers
o i.e.everytermis greaterthan the term beforeit

¢ Asequenceis decreasingif u,,;<up,forall positiveintegers
o j.e.everytermislessthanthetermbeforeit

¢ Asequenceis periodicif thetermsrepeatinacycle
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YOURNOTES
Worked Example

!
Determine the first five terms and the value of S5 in the sequence with terms
definedbyu, =5-2n.

Un = 5-2n

Z Lerm number
‘(‘ir\i the term you
want by '1'\’\’@{""3
n wikhh W's volue,

Ciest 20, = S - 2(|) =3 ) rgcas.\\"s& e poktern.
verm w, = 5-2(2) =1 ‘)’ )
ws = 5-2(3 = -1 e
B _3L) -9 e twle s
Wg = 5- 2(%) = Subbtrock 2

Wg = 5-2(8)=-5
‘Stark  with 3 and sutrack 2 fom emch  number .

Sg=3+1+(-)+(-)+(-5) =-5

2
the sum o
the (irst S teems
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Sigma Notation YOURNOTES
What is sigma notation? l

¢ Sigma notationis usedto show the sum of a certain number of terms in a sequence
e ThesymbolZis the capital Greek letter sigma
e Y stands for‘sum’
o Theexpression totheright of the X tells you whatis being summed, and the limits
above andbelow tell you which terms you are summing

THESE LIMITS TELL YOU THAT
YOU ARE SUMMING (2r—1) USING

THE VALUES r=1,r=2,.. UP TO r=5 ®
Dl2r-N=1+3+5+7+9
=D

SUBSTITUTE r=1,r=2,r=3,r=4,r=5
INTO (2r-1) TO FIND THE FIVE TERMS
THAT ARE BEING SUMMED

Fsavemyexams
e Becareful, thelimits don’thaveto startwith 1
4 14
o Forexample 2. (2k+1) or 2. (2k-13)
k=0 k=7
o randkarecommonly used variables within sigma notation

(’) Exam Tip

* e Your GDC willbe able to use sigma notation, familiarise yourself with it and
practice usingitto checkyourwork
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YOURNOTES

*> Worked Example !
[ J

Asequence canbedefinedby u = 2 x 30~ lforn€ 7+.

a)

Write an expressionforu, + u, + u, + ...+ ug using sigma notation.

1

Un = 2x3%7', n € Z% #nis Beses
of ol posttive
\'.v\'t.e,se.rs

WUst noy sigma notokion

6
Wy + Uy ...+ U = ZL\K
k=1

i (2 x 3k-|>

k=)

b)
Write an expression for u, + U + u, + ...+ lllzusingsigma notation.
Un = 2x3"7", n € Z" «nis theset
of o\l posttive
(x\\-.e.sex-s

WUst noy sigma notokion

12
Uz+ Ug ...+ U = Z Wk
k=3

> (23"
k=F
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1.2.2 Arithmetic Sequences & Series

Arithmetic Sequences
What is an arithmetic sequence?

¢ Inanarithmetic sequence, the difference between consecutive terms in the sequenceis
constant
¢ This constant differenceis known as the common difference, d, of the sequence
o Forexample, 1,4,7,10, .. is an arithmetic sequence with therule ‘start at one and add
three toeachnumber’
= Thefirstterm, uy, is 1
= Thecommondifference, d, is 3
o An arithmetic sequence can beincreasing (positive common difference) or
decreasing (negative common difference)
o Each term of an arithmetic sequenceis referred to by the letter u with a subscript
determiningits placein the sequence

How do| find a termin an arithmetic sequence?

o Thentterm formula foran arithmetic sequenceis given as
uH=u1+(n—1)d

o Where u, is the first term, and d is the common difference

o Thisis givenin the formula booklet, you do not need to know how to derive it
¢ Entertheinformationyouhaveinto the formula anduse your GDC to find the value of the
term
e Sometimes you willbe given a term and asked to find the first term orthe common
difference
o Substitute theinformation into the formula and solve the equation
= You coulduseyour GDC forthis
¢ Sometimes you willbe given two terms and asked to find both the firstterm and the
common difference
o Substitute theinformationinto the formula and set up a system of linear equations
o Solvethe simultaneous equations
= You coulduseyour GDC for this

(’) ExamTip

* ¢ Simultaneous equations are often needed within arithmetic sequence

questions, make sure you are confident solving them with your GDC
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YOURNOTES
*> Worked Example

l
The fourth term of an arithmetic sequenceis 10 and the ninth termis 25, find the first
term and the common difference of the sequence.

Ue =10 , Wq =125

Focmuwla Qo n™ tecn of
on ocibthmekic sSenes:

Un= W +(n-V)d

Swo in Wy =10 and WUq =25

W= Wi+ (4-Vd = W +34 =10

Wq= W, +(a-V)d W, + 8 = 25

Solve wa\‘as GOoC :
lek W =2¢ ond ok::j
x+3y =10

x =1 /3:3

W,

=\
=3
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Arithmetic Series YOURNOTES
How do| find the sum of an arithmetic series? l

¢ Anarithmeticseriesis the sum of the terms in an arithmetic sequence
o Forthearithmetic sequencel, 4,7,10, .. the arithmetic seriesis1+4 +7+10 +...
¢ Usethefollowing formulae to find the sum of the first n terms of the arithmetic series:

n n
SH=E(2U1+(11—1)d) ; Sn=5(u1+ un)

" u, is the first term

= disthecommon difference
" u. isthelastterm

o Bothformulae are given in the formula booklet, you do not need to know how to derive
them
e You canusewhicheverformulais more convenient fora given question
o Ifyouknow the first term and common difference use the first version
o Ifyouknow thefirstandlasttermthenthe secondversionis easiertouse
¢ Aquestion willoften give you the sum of a certain number of terms and askyou to find the
value of the first term orthe common difference
o Substitute theinformationinto the formula and solve the equation
= You coulduseyour GDC for this

O Exam Tip
* e Theformulae you need for arithmetic series are in the formula book, you do not
needtorememberthem
o Practice finding the formulae so that you can quickly locate themin the
exam
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YOURNOTES

*> Worked Example !
[ J

The sum of the first 10 terms of an arithmetic sequenceis 630.

a)
Find the common difference, d, of the sequenceif the first termis 18.
S\Q = 630
Focrula. for the sum of
on oribthmekic senes:
Sn= F(2u, + (n-0d)
Suwo in Sio =630, W, =18
Sio= = (2(1®)+ (10-0d) = 630
5(36+ad)= 620
Solve: 36 + ad = 126
9d. = Q0
d = 10
d = 10
b)

Find the first term of the sequence if the common difference, d, is 11.

Suo n Sie = 630, &= 1

Sio= l':'(z W, ’("(‘0"')(“)) =630
5(2w. + 99) = 630
Solve : Zu,.+ 99 = 126
2“\ = 27’
u, =135
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1.2.3 Geometric Sequences & Series

Geometric Sequences

What is a geometric sequence?

¢ Inageometric sequence, thereis acommonratio, r, between consecutive termsin the
sequence
o Forexample, 2,6,18,54,162, ..is a sequence with therule ‘start at two and multiply
eachnumberby three’
= Thefirstterm, u;, is 2
= Thecommonratio, r,is 3
¢ Ageometric sequence can beincreasing (r> 1) ordecreasing (0 <r<1)
¢ Ifthecommonratiois a negative number the terms will alternate between positive and
negativevalues
o Forexample,1,-4,16,-64,256, ..is asequence with therule ‘start at one and multiply
each numberby negative four’
= Thefirstterm, uy, is 1
= Thecommonratio, r,is -4
e Eachterm of ageometric sequenceis referred to by theletteru with a subscript
determiningits placein the sequence

How dol find a term in a geometric sequence?

 The n't termformula fora geometric sequenceis given as
u =u !
n 1

o Where u is the first term, and ris the commonratio

o This formula allows you to find any termin the geometric sequence
o Itis giveninthe formula booklet, you do not need to know how to deriveit
¢ Entertheinformationyouhaveinto the formula anduse your GDC to find the value of the
term
¢ Sometimes you willbe given a term and asked to find the first term orthe common ratio
o Substitute theinformationinto the formula and solve the equation
= You coulduseyour GDC for this
e Sometimes you will be given two ormore consecutive terms and asked to find both the first
term andthe commonratio
o Findthe common ratio by dividing a term by the one before it
o Substitute this and one of the terms into the formula to find the first term
« Sometimes you may be given a term and the formula for the nt term and asked to find the
valueofn
o You cansolve these usinglogarithms onyour GDC
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O Exam Tip YOURlNOTES
* ¢ You willsometimes needto use logarithms to answer geometric sequences
questions

o Make sureyou are confident doing this
o Practiceusingyour GDC for different types of questions
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*9 Worked Example

The sixth term, ug, of ageometric sequenceis 486 and the seventh term, u,, is

1458.
Find,

i)

the commonratio, r, of the sequence,

We = 436

4

uz = 1458

The common rokio, r, (s given by

= U2 = Us
u| M?_

Su\o w We =

=... = Uns
Un

436 , Uz = 1458

r= W2 = 1458 _ 3

U 486

rFr =23

ii)

the first term of the sequence, u,.

Focmuwla for 1™ tecm of o 3eame,\:rit senes:

Un = W,

n-1

r

Suwo n r=3 ond eldrey We= 486 or Uz = 1458

we = W' =
Solve: 243 U, =
U| =

u =2

436

46
2
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Geometric Series YOURNOTES
How do | find the sum of a geometric series? l

* Ageometricseries is the sum of a certain number of terms in a geometric sequence
o Forthe geometric sequence 2, 6,18, 54, .. the geometric seriesis2+6+18 +54 + ...
¢ Thefollowing formulae willlet you find the sum of the first n terms of a geometric series:

ul(r"— 1) _ ul(l - M)

SH= r—1 1-r

- u, is the first term

= risthecommonratio
o Bothformulae are given in the formula booklet, you do not need to know how to derive
them
e You canusewhicheverformulais more convenient fora given question
o Thefirstversion of the formulais more convenientif r > 1 andthe secondis more
convenientifr < 1
¢ Aquestion willoften give you the sum of a certain number of terms and askyou to find the
value of the first term, the common ratio, or the number of terms within the sequence
o Substitute theinformationinto the formula and solve the equation
= You coulduseyour GDC for this

O Exam Tip
* e The geometric series formulae are in the formula booklet, you don't need to
memorise them

o Make sureyou canlocate them quickly in the formula booklet
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YOURNOTES
l

*9 Worked Example

Ageometric sequencehas u, = 25andr = 0.8. Findthevalue of ug and S5.

W, =25, r=08

R(mw\a for 1™ tecm of o Sepme,hric_ senes:

n-1
Un = \A-\ v

Suwo in W, =25, r=0-¢8

us = 25(0.8)% = 10.24
Focmula. for the sum of o 3epme,\:r§c. Senes !

W™= = u(-v")

Sn_ =

o e r <l so thias

version s
Suwo in W, =25, r=0¢% eosier ko use.
s
So = Wli-c) _ 25(1-08%) _ g4
> V-V | -0.%
Us = 10.24
Ss = 3¢. 04
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Applications of Arithmetic Sequences & Series

Many real-life situations can be modelled using sequences and series, including but not limited
to: patterns made when tiling floors; seating people around a table; therate of change of a
population; the spread of a virus and many more.

What do | need to know about applications of arithmetic sequences and
series?

« |faquantityis changingrepeatedly by having a fixedamount added to or subtracted from
it then the use of arithmetic sequences and arithmetic series is appropriate to model the
situation

o Ifasequenceseems to fitthe pattern of an arithmetic sequenceitcanbe saidto be
modelled by an arithmetic sequence

o Thescenario can be modelled using the giveninformation and the formulae from the
formula booklet

 Acommon application of arithmetic sequences and series is simpleinterest

o Simpleinterestis when aninitialinvestmentis made and then a percentage of theinitial
investmentis added to this amount on a regularbasis (usually peryear)

¢ Arithmetic sequences can be usedto make estimations about how something willchange
inthe future

(") ExamTip
- . , .
* Exam questions won't always tellyou to use sequences and series methods,
practice spotting them by looking for clues in the question
¢ |fagivenamountis repeated periodically thenitis likely the questionis on
arithmetic sequences or series
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YOURNOTE
) Worked Example OURNOTES
[ J

l
Jasperis saving foranew car. He puts USD $100 into his savings account and then
each month he puts in USD $10 more than the month before. Jasperneeds USD
$1200 forthe car. Assuming no interest is added, find,

i)
the amount Jasperhas saved after fourmonths,
|dentif Y e orithmekic Seguence

W =10 , d=10

After & wmonths Tosper will hove saved:
W + U+ U3 + U =Sq_

Focmula. for the sum of on ocibhmekic senes

Sn= F(2u, + (n-0d)
S¢ = £ (2w, +(+-Nd)

Sub (n W, =100 and d =10

S¢ = £ (2(100)+ («-1)(10))
2 (200 + 30)

2 (2320)

|

S = $460

ii)
themonthin which Jasperreaches his goal of USD $1200.
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Swb Sn =1200, W, =100, d =10 {nto Lormula :

2 (20100) + (n-1)(0))

1200

Solve. using alogbraic Solver on GocC:

= 8.67F.. or m=-2% 6%
Qo“sfebwe\ as N connoct

be V\e&o&.ive.
Sg < 1200
Sq > 1200 veoches ol in 9™ month

Josper will veach WSO $1200
n the ™ ponth.
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Applications of Geometric Sequences & Series YOURNOTES

What do | need to know about applications of geometric sequences and l
series?

o |faquantityis changingrepeatedly by a fixed percentage, or by being multiplied
repeatedly by a fixed amount, then the use of geometric sequences and geometric series
is appropriate to model the situation

o Ifasequenceseems to fitthe pattern of a geometric sequenceit can be saidto be
modelled by a geometric sequence

o Thescenario can be modelled using the giveninformation and the formulae from the
formula booklet

e Acommon application of geometric sequences and series is compound interest

o Compoundinterestis when aninitialinvestmentis made andtheninterestis paid on
theinitialamount and on the interest already earned on aregularbasis (usually every
year)

e Geometric sequences can be usedto make estimations abouthow something willchange
inthe future

e The questions won’talways tell you to use sequences and series methods, so be prepared
to spot ‘hidden’ sequences and series questions

o Lookout forquestions on savings accounts, salaries, sales commissions, profits,
population growth and decay, spread of bacteria etc

(f) Exam Tip

* * Exam questions won't always tellyou to use sequences and series methods,
practice spotting them by looking for clues in the question
e |fagivenamountis changing by a percentage ormultiple thenitis likely the
question is on geometric sequences or series
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YOURNOTES
*9 Worked Example !
[ J

Anew virusis circulatingon aremoteisland. On day one there were 10 people
infected, with the number of new infections increasing at arate of 40% per day.

a)
Find the expected number of people newly infected on the 7! day.

\de.n\-.i(‘:s the seovvw.br{c_ seguence :

w, =10 ) Y = \.L‘_
RO 40/ wncrense so G0V

of the clou\.'s ve fore

New <Afections : Uz
Foconwla for n™ tecn of o aepmehr{c_ senes

n-t
Un= W, r

Sl&b \.I\. ul =‘OI \"=‘,L'-

Uz = IO(l.‘(-)é = 35.29...

Expected number of new dnfections = F5

b)
Find the expected number of infected people after one week (7 days), assuming no
onehasrecoveredyet.

Totol cnfections: S=

Focmula, for the sum of o Sepme_brig senes:

Swo= W™= o) s ths

-1 : .
verswon s

eoster o wse.

Suwo in w =10, r=\L¢

>
Ss = 00E?-1) - 93853,
Ve — |

Expecked number of totol dafections = 239
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1.3 Financial Applications YOURlNOTES

1.3.1Compound Interest & Depreciation

Compound Interest

What is compound interest?

¢ Interestis a smallpercentage paid by a bank orcompany thatis added on to aninitial
investment
o Interestcan alsorefertoan amount paid on aloan ordebt, however|B compound
interest questions will always refertointerest oninvestments
e« Compoundinterestis whereinterestis paid on both theinitial investment and anyinterest
thathas already been paid
o Make sure you know the difference between compoundinterest and simple interest
= Simpleinterest pays interestonly on theinitialinvestment
¢ Theinterestpaideachtimewillincrease asitis a percentage of a highernumber
e Compoundinterest willbe paidininstalmentsin a given timeframe
o Theinterestrate, r, willbe perannum (peryear)
= This couldbewrittenr % p.a.
o Lookout forphrases such as compounding annually (interest paid yearly) or
compounding monthly (interest paid monthly)
a

B % will be paid each

= If a% p.a.(perannum)is paid compounding monthly, then

month
= The formula forcompoundinterest allows for this soyou donothave to
compensate separately

How is compound interest calculated?

¢ Theformula forcalculatingcompoundinterestis:

r kH
FV=PVX (l + IOOk)

o Where
FVis the futurevalue
PVis the presentvalue
nisthe numberofyears
kis the number of compounding periods peryear
r%is thenominalannualrate of interest
o This formulais giveninthe formula booklet, you do not have torememberit
e Becarefulwiththekvalue
o Compoundingannuallymeans k=1
o Compounding half-yearly means k=2
o Compounding quarterly means k=4
o Compounding monthly means k=12
¢ Your GDC willhave a finance solverapp onitwhich you can use to find the future value
o This may also be calledthe TVM (time value of money) solver
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o Youwillhave to enterthe information from the question into your calculator YOURNOTES
e Beawarethatmany questions willbe set up such that you willhave to use the formula 1
o Soforcompoundinterest questionsitis betterto use the formula from yourformula
booklet thanyour GDC
(") Exam Tip

* ¢ Your GDC willbe able to solve some compoundinterest problems soitis a good

idea to make sure you are confident usingit, howeveryou must also familiarise
yourself with the formula and make sure you can find it in the formula booklet

> Worked Example

°
Kiminvests MYR 2000 (Malaysian Ringgit) in an account that pays a nominal

annualinterestrate of 2.5% compounded monthly. Calculate the amount that Kim
willhavein heraccount after5 years.
Comgoumck wnkerest formala :
interest voke

(- kn & number of years
FV = pv (1 + 155 )

»r 1

fukuce present Compo umo\inj
volue value periods

Suwoskikture wvolues (n:

PV = 2000 (inltiol investment)
k=12 (Compowf\divfs monthiy)
¥y = 2857

w =5 (number of dears)

2.5 (1zx s)

Fv = 2000 (I+m7_)

2246 6.0012...

FY = MYR 2270 (3s€)
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Depreciation YOURNOTES
What is depreciation? l

e Depreciationis when somethinglooses value overtime
o Themost common examples of depreciation are the value of cars and technology or
the temperature of a cooling cup of coffee

How is compound depreciation calculated?

e Theformula for calculating compound depreciationis:

(1oL
FV—PVX\l 100 )
o Where
= FVisthefuturevalue
= PVisthepresentvalue
= nisthenumberofyears
= r%is therate of depreciation
o This formulais not givenin the formula booklet, howeveritis almost the same as the
formula forcompoundinterest but
= with a subtractioninstead of an addition
= thevalue of kwillalways be
¢ Your GDC could again be used to solve some compound depreciation questions, but
watch out forthose which are setup such that you willhave to use the formula

(") Exam Tip
* ¢ Although the formulais not the same as the one given in the formula booklet for

compound interest, itis very similar
o Practice finding this formula and recognising the differences
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YOURNOTES

i

*> Worked Example
Kyle buys a new carfor AUD $14 999. The value of the car depreciates by 15% each

year.
a)
Findthevalue of the carafter5 years.
Depreciokion formula : o
voke of o\eprec\o&-on
(-/H_(_ number of years
Fv =PV(|_ 100 )
I
fukuce present
volue value

Suwestituke volues ('

14999 (initiol cost)

PV =
Y = |5/
n =5 (numvber of :jcws)

IS S
FV = 14999 (1 - 7557 )

6655.13 ...

Il

AUD $6660 (3s€)

®

Fv

b)
Find the number of years and months it will take for the value of the carto be

approximately AUD $9999.
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FV =pv(I- lo‘; ¥ YOURlNOTES
Fv = 9999

PV = 14999

v = IS/

Suwoskitukte values (n:
1S n

9999 =~ 144999 (|- 755" )

Use. GCDC to solve :

»r tw
2 td&q(s Q.44s OF [N Se&f

Converkt to Years ondk  monkhs :

2 erxs + 0.49S... %12 months

~’

2 yeors ond 6 months
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Amortisation
What is amortisation?

e Amortisationis the process of repaying aloan over a fixed period of time
o Mostcommonly questions will be about mortgages (loans taken out to buy a home) or
loans taken out foralarge purchase
¢ Interestwillbe paid on the originalamount
o Eachrepaymentthatis made will partly repay the original loan and partly pay the
intereston theloan
o As payments are made the amount owed will decrease and so the interest paid will
decrease
= Asyoucontinuetorepay aloan more of therepayment goes ontheloan andless
ontheinterest

How canthe GDC be used to make calculations involving loans?

¢ YourGDC shouldbe usedto solve questions involving loans
o Usethefinance solver mode (sometimes called the TVM (time value of money) solver)
= Nwillbe the number of repayment periods (remember to include months and
years if necessary)
= [(%)istheinterestrate
= PVistheamountthatwas borrowed at the start - as this has beenreceivedit will
be entered as a positive number
= PMTis the payments made per period - this is repaying theloan sowillbe a
negative number
= FVisthefuturevalue (this will be zero as the loan will be paid off at the end of the
period)
= P/Yisthe numberof payments peryear, usually 12 as payments are made monthly
= C/Yisthe compounding periods peryear
= PMT@is thetime of theyearormonth the paymentis made (assume thisis the
endunless told otherwise)
o Leavethesectionthatyouneedto find outblankandfillin allothersections
o Your GDC willfillin the last part foryou
¢ |tis sensible to checkyourfinalanswer, you can do this by finding the totalamount paid
back overalland comparingit to the original loan
o Thetotalamountrepaid will be alittle more than the originalloan plus | % of the original
loan

(f) Exam Tip

* Besuretowrite down the values that you putinto the financial solver on your

GDC, don'tjustwrite down the finalanswer as if itis incorrect you won't get any
marks if there is no working shown!

e Make surethatyou are clearon what the signage of any monetary valueis, if it's
positive then money is comingin to you, if it's negative then you are paying
money out
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YOURNOTE
9 Worked Example OURNOTES

Olivia takes amortgage of EUR€280 000 to purchase ahouse atanominalannual !
interestrate of 3.2%, compounded monthly. She agrees to pay the bank EUR
€1500 atthe end of every month to amortise theloan. Find
i)
the number of years and months it will take Olivia to pay back the loan,
WUse the Qir\o\nca/ TVM solver on your GOC :

N [ I/Z| Pv PMT | FV [ P/Y | ¢JY | PMTR

3.2 | 280000 | -1500 | O 12 12 END
K; A
DC will negoxive pow I3 ouandin A o
&u .‘.:,; in because Monbhly m?\tm 9 the end
for you. poyng this J of eoch
ock. eachw monthh
onth
N=25860 "

Convert to years

Number of 32&"5 = 125861 = 21.85
2

21 yeors and F montwus

ii)
the totalamount Olivia will pay to purchase the house.

Tokol omount pad = N x PMT

Total omount paid = 25%8.61 x 1500

Total omounk paid =£ 387395
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Annuities
Whatis an annuity?

¢ Anannuityis a fixed sum of money paid to someone at specifiedintervals over a fixed
period of time
o Mostcommonly this willbe because of aninitial lump sum investment which will be
returned at fixedintervals of time with a fixed interestrate
o Eitherfrom personal savings or fromreceiving aninheritance

How are annuities calculated?

e Your GDC shouldbe usedto solve questionsinvolving annuities
o Usethefinance solver mode (sometimes called the TVM (time value of money) solver)
= Nwillbe the number of payment periods (remembertoinclude months andyears
if necessary)
= [(%)istheinterestrate
= PVistheamountthatwasinvested - as this has beeninvestedit willbe entered as
anegative number
= PMTis the amount paid perperiod - as this is being received it willbe a positive
number
= FVisthefuturevalue (foranannuity this willbe zero as the balance at the end of
the payment period will be zero)
= P/Yisthe numberof payments peryear
= C/Yis the compounding periods peryear
= PMT@is the time of the year ormonth the paymentis made (usually the start)
o Leavethesectionthatyouneedtofindoutblankandfillinallothersections
o Your GDC willfillin the last part foryou
¢ Althoughyou are unlikely to needto useit, the formula for calculating an annuity is:

1+rm)—1
R
r

Frv

o Where
= FVisthefuturevalue
= Aistheamountinvested
= nisthenumberofyears
= r%istheinterestrate
o This formula is not given in the formula booklet, however your GDC will work out
annuities foryou so you do not need to remember it

(') ExamTip

* e Besuretowrite down the values that you putinto the financial solver on your
GDC, don'tjustwrite down the finalanswer as if itis incorrect you won't get any
marks if there is no working shown!

e Trytorememberthe difference between amortization and annuities:
o with amortization you are paying money out
o with annuities you are receiving money
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YOURNOTES
*> Worked Example !
[

Janniinvests 2 million DKK (Danish krone) into an annuity for herretirement. The
annuity returns 3% compounded annually. Find the monthly payments Janni will

receive if she wants the annuity to last for 25 years.

Use the (-'{mw\ce/TVM solver on your (GOC:

N | T/ PV PMT | FV| P/Y | ¢/Y | PMTe
300 | 3 |-2000000 (0] 12 | START

T T T T plio\ ok

25 s X 2 nebakive G.DC will pocd Com poundin
because Ll His in Monthl‘\j Qv\v\mm\b the Stact
s wos  for Yow. of eoch
. monthh
invested

PMT = 94ls.a5

Jonn. receives DKK 9419  eoch wmonkth
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