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Natural logarithms and exponentials
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Learning objectives

Success criteria
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\,) The natural exponential function

) ( gl pold)l canpdall A9 A1 -

Use a calculator to find e*

Evaluate a natural exponential form
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) and Inx using a calculator
& bl pluiialy o k)
Understand and use the Apply the laws of indices to expressions < _—
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definitions, laws and that include the natural base e bl Je u;w L‘,L‘;Tjs o 01989 Lhuyad pistiun g oo
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)0 and convert between e = o eocke] plall SSad! e Al pbanall (o V-

exponential and
logarithmic form (natural
base e)

graph of y = *

Find an estimated value of a natural
exponential form using graphs
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el oldl) uatyle sl
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\,Y The natural logarithmic function and its inverse

Lo sSnng drapdall dnotisyle olll A1I Y-

Use a calculator to find e*
and In x

Evaluate a natural logarithmic form
using a calculator

¢ ool (§ dulodl pistiu
o b

Understand and use the
definitions, laws and

V) properties of e and Inx and
convert between
exponential and

Apply the logarithmic laws to
expressions that include natural
logarithms

Find the exact value of expressions that
include natural logarithms and natural
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Natural logarithms and exponentials

Gl Slesoyle gty el 1 J oY Bl

logarithmic form

exponents without a calculator

Recognise the general shape of the
graph of y = Inx

Find an estimated value of a natural
logarithmic form using graphs

oo bl = oo aoial pladl S s @
doiny & o) dial 4o yds dad Uy @
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Understand exponential
and logarithmic functions
(to any base) as inverse
functions and their graphs

Understand that exponential and
logarithmic functions (to any base) are
each others inverse

Recognise that y = x is the line of
reflectional symmetry between any
inverse functions, including y=Inx and y =
eX

Find the inverse of exponential and
logarithmic functions
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\,Y Exponential form and logarithmic form of base e
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Understand and use the
definitions, laws and
properties of e and Inx and
convert between
exponential and
logarithmic form

Recall that the function y = e is called the
natural exponential function, logarithms
to the base of e are called natural
logarithms and that if y = e*then x=Iny.

Convert an exponential form to a
logarithmic form (in base e)
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Natural

logarithms and exponentials
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Convert a logarithmic form to an

exponential form (in base e)
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ng exponential and logarithm

ic equations using a natural base
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Solve exponential and
logarithmic equations using
a natural base (those that
reduce to a linear form
only)

Apply the logarithm laws to rearrange
and solve exponential and logarithmic
equations (in base e)
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\,0 Transforming a relationship to linear form using natural logarithms
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Use natural logarithms to
transform a given function
y=k x", y = ka9 to linear
form and, hence,
determine unknown
constants by considering
the gradient and/or
intercept

Use logarithms to rewrite y = f(x) as a
linear function for In(y) in terms of In(x)

Use Y=mX + c to determine the
gradient and/or intercept of the
resulting graph
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Differentiation Juolad] 1 d sl susgll
Learning objectives Success criteria zldl lae daadat)l C3luaYl
Y,\ First derivatives 99l daad! ¥-)

R

Understand the gradient of a
curve at a point as the
gradient of the tangent at that
point and use the notations

(%), F7(x), & (), L () &
Fix), (), dx o), dx dx)’ dx’
d?y .
—= for first and second
dx

derivatives

Define a tangent to a graph at a point

Understand that the gradient of the
graph at a point is equal to the
gradient of the tangent of the graph
at that point

Use the notations f'(x) and Z—z for first

derivatives

Recognise that :—xf(x) means

differentiate with respect to x
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Differentiation

Jolad) 1ds ) Busgll

Find the first derivative of d 1 e e 1o S
functions of the form f(x) = x” Know thata("") = nx™"" forall e @) Foro= ) :¢l wom e
together with constant | rational n (0 daoall § Jisd d{}” w‘ e
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Find the gradient or equation Understand that the gradient of the . o s
of a tangent at points where _ . _ Lie () = o e dae Ol g @
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the function is differentiable, ais given by () () goluw = o Gy Aaadl
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Form and solve equations involving |
the gradient function
°
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Differentiation

Jolad) 1ds ) Busgll

Find the gradient or equation
of a tangent at points where

the function is differentiable,
of the form f(x) = x" together

Differentiate any constant multiple,
sum or difference of functions of the
form f(x) = x" (for any rational n) to
find the equation of a tangent to the
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Find the second derivative of
functions of the form f(x) = x"
together with constant
multiples, sums and
differences of functions

Y8

. dz
Use the notations f”(x) and d—x}z] for

second derivatives

dx
differentiate the first derivative with

. d (d
Recognise that - (—y) means

respect to x

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

Evaluate second derivatives

Form and solve equations involving

2
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Differentiation

second derivatives

Jolad) 1ds ) Busgll

Commented [1]: + 4séa T Jlgull jlxa dilaf o

Y,0 Increasing and decreasing functions

dyndliellg Bulsiall Jlgl 0-Y

Use the derivative to study
the increase or decrease of
the function f(x) over a given
interval where it does not
contain stationary points, and
where f(x) is a polynomial of
the second degree at most

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

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

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

Identify the values between which a
function is increasing or decreasing
using its first derivative
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Principles of probability distributions

Learning objectives

Success criteria
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Y,\ Discrete (discontinuous) random variables
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Principles of probability distributions

Identify and define a discrete

) .
random variable

Define a discrete random variable

Find the possible values of a discrete
random variable

Identify and give examples and non-
examples of discrete random variables,
giving reasons

(Alyaiiall) dnlaiiall 46 gl ol yisall (G Sl

Jlgiue piie) AiSen)! @l azo
aladi

3obae alioij Aol u“a":‘ﬁ KREN

Iiudo (daladio Al gine ol paiol
|

Olpaiall Byasg dds
Aalainall 451 gdall

Y-\

Y,Y Probability distributions
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Read information from a
probability distribution table

Identify the probability of an event
from a probability distribution table for

2585 J9dz opo G Jlati! 3y
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v,y relating to a given situation a discrete random variable X 5o Slede wal . e et - Y-Y
involving a discrete random o) i L}'WM L";LM}‘ Bhaito BBlgdue feito ot
variable X (o)
Find missing values in probability 299l gl g pdsein
distribution tables s Jgd c.? adl kb e e lane Al dalaiall du;}m
Use and interpret probability - ] pleves Gladie Blgdus e (yosail
distribution tables relating to a Calculate the probability of a given . ) 8Ll opo Aital (3 €3y ¢ pw)
. o ) ) event by using information presented in | pldsiwb Jaze Gd> Jli>l cowsw @ T,
Y,¢ given situation involving a discrete R . L .duadlgll Y-¢
random variable X including real- a probability distribution table &9 dsix @& Aios u:x
Al

life examples
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Principles of probability distributions

(Alaziall) dakaiiall &l glunll ol paiall ;G 5mg)

Y,Y Expectation and variance of a discrete

random variable
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Y,Y

Calculate the expectation, E(X),
and the variance, Var(X), of a
discrete random variable using

Mean = E(X) = Z xp

Variance = Var(X)

= Z xzp

—{EX)}?

Calculate the expectation E(X) of a
discrete random variable using

Mean = E(X) = Z xp

Calculate the variance Var(X) of a
discrete random variable using

Variance = Var(X)

= Z xzp

—{EX)}¥?

Bladee psiad ()0 B9l Cawy @
tplisuiwl aladte
(o) o L= () =gistl @

Algie piied (0)7¢ bl oy @
tplusuiwl adadie
(00)7g = cpldl
o= (o) oo = <

RUdlg (or)o @393l Gy
thaiie Jlgde piied (o0)' ¢

ST
(09 oo L = (o) = ool

Tov L= (o) g = outed
(o)) = (o)

Ar

© Cambridge University Press and Assessment Y« YY

il s — JsY) il pal) Jeadll - e B Coall — Aulul) clpaly ) YL YY




Principles of probability distributions (Auaiiall) dalaizoll 4l giuadl Ol pasell (AN Bu> o)l
Use and interpret probability Find the expectation E(X) and the . 29 Jghzr iy piseinng
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