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Term L



Term I - Mathematics I

Competency Learning Outcomes Guidelines for subject matter Number of
Level periods
Permutation and Combinations
5.1 . Explains the funda- | Fundamental principle of counting: 12

mental principle of
counting

. Defines factorial

. Defines "p, and ob-

tain the formula for

bl

Pa-

. Defines "p, and finds

formula for "p,

. Finds the permutations

in which the objects
may be repeated.

If one operation can be performed in m dif-
ferent ways and a second operation can be
performed in n different ways for all ways
of the operation one, then there will be
m ¥ m different ways performing the two
operations in succession.

[lustrate with examples.

Definition of factorial #; where » is a non-
negative integer.
Normal form: 0! = 1

n!=123..n,fornx1
Recursive form : F(0) = 1
F (n) =n F(n-1)

Define that the number of permutation of n
different objects taken all at a time is "p,,

and obtain that "p, = #!
Here, n is apesitive integer

Defire that the nindoer of permutation of »
different dojectstaken 7 © £ ¥ £ n &a

»l

(rm—ril

tieis *p, adddain Pr =

Show that the number of permutation of n
different objects taken (0 £ r £ n) ata
time when each object may occur any num-
ber of time is »”




Competency Learning Outcomes Guidelines for subject matter Number of
Level periods
6. Finds the permutations | Show that the number of permutation of »
of n objects not all dif- | objects r of which are one kind and the
ferent.
#l
remaining all are different is o
rl
7. Explains the cyclic per- | Show that the number of permutation in
mutations. which # different objects can be arranged
round a circle is {z —13l; where » > 1
52 1. Defines combination. | Define that the number of combination of n 15
different objects taken r at a time is "C,
and obtain
nl
?!Cr =
(n—rilrl
Show that
(1) MC?’ = HC?!_."
Gy O+, = YO
2. Explains the distinction Explain (with examples) that in permutation,
between permutations | the order is important, but in combination
and combinations. order is immaterial (neglected).
Show that the total number of combina-
tions of #n different objects taken any num-
ber at a time is 2" —1
Guide students to solve problems on per-
mutations and combination.
Calculus
13.6 1. Identifies increasing | Defining an increasing function: 06

functions and decreas-
ing functions.

Let / be a function defined on (&, &)
(i) If for every x x, € (&, &)
n<x = flxn) s flx)
then £ is said to be monotonically in-

creasing function on (e, &)

3




Competency
Level

Learning Outcomes

Guidelines for subject matter

Number of
periods

2. Explains increasing
function and decreas-
ing function using de-
rivatives.

3. Explains stationary
points.

4. Defines the local
maximum/minimum
value of a function.

(i) If for every x; x, € (&, &)
n=x = fim) < Fix)

then f'is said to be strictly increasing
function on (a,b)

Defining a decreasing function
(i) Ifforevery x ,x;, & (ah)
n=x = fim)2 fix)

then fis said to be monotonically de-
creasing function on (a,b)

(i) If forevery x , x; € (&, b)
n=x = fin) 2 fix)
then f'is said to be strictly decreasing
function on (a,b)

Note: A constant function is said to be
monotonic)

Let f/ be a differentiable function on (a,b).
Forall x€ (@, &), if #'(x) > 0, thenf is

an increasing function on (a,b).

For all xe (&, &), if f“{x) £ 0, then f'is

decreasing function on (a,b).

Let f be a function defined on (a,b). If
there exists a point ¢ (a,b) such that

F ey =10, then fhas a stationary point at
x =c. JF(z) is the stationary value of f.

(1) A function fis defined in a neighbour-
hood of a stationary pointx = a of f.
If there exists ,#%(1 such that
Fix) < fla) for all
xeia— da+ H—{a} then f has a
local maximum atx = a .




Competency
Level

Learning Outcomes

Guidelines for subject matter

Number of
periods

5. Explains local maxi-
mum/minimum value
of a function using de-

rivatives.

6. Defines points of
inflexion of a function.

(2) A function f is defined in a
neighbourhood of a stationary point

x =aof f. If there exists &> ) such
that Fix) > Fia) for  all

xE{ad— da+ H—{al then fhasa
local minimum at x = a.

Let f be a function, differentiable in the
neighbourhood of a. If

(i) Fiay=0
() #'(x) > 0forall x€ (2~ fa) and

(i) fF'(xy<0forall x€ (g.a+ )

then f'has a local maximum at x = a.
if

() fa)=0
(i) f'txy<0forall x€ (@— Fa) and

(i) #(x) >0 forall x€ (@,a+ )

then f has a local minimum at x = a.

Let f be a differentiable function, in the

neighbourhood of a.
If
() Fray=0

(i1) there exist #2 (1such that for all
reElg—da+ H-{a}
Fixm>oor
forall xe{a— da+ & —{a}

#'{x) < 0 then fhas a point of inflexion

at x = a.




Competency Learning Outcomes Guidelines for subject matter Number of
Level periods
State that
7. Uses the second de- | . ; "
rivative to test local ) If 7'(a)=0 and s (q) >0 then f
maximum/minimum. has a local minimum at x = a.
(i) If #(zy=0 and F"(gy<0 thenf
has a local maximum at x = a.
Discuss the ways to solve problems involv-
8. Uses derivatives to | inglocal maximum and local minimum in day
solve day to day prob- | to day activities.
lems.
13.7 Direct the students to sketch graphs of func- 08
Sketches the graphs of | tion using the above principles.
function.
Examples involving horizontal and vertical
asymptotes are also included.
13.8 For a given function f{x), if there exists a 02

1.Defines integration as
the reverse process of
differentiation.

2. Explains the arbitary
constant.

o
function F(x) such that E{F (x :'} = Jix),

then Fix) is said to be the antiderivative of

fix).
The process is also called anti-differentia-

tion.
It i{m)m} - 702

then we write ‘[f (x1dx = F(x)+C

Where C is an arbitary constant. Discuss
that integral of a function is not unique but
can differ by a constant which is called an
arbitary constant. The above form is an in-
definite integral.

Note: When solve problems students need
to describe C. i.e., need to write that C is an
arbitrary constant / constant of integration.




Competency Learning Outcomes Guidelines for subject matter Number of
Level periods
Explain the following theorems
3. States the basic theo- | .
1€ DS MOy [{ ) + gmydx= [ F(adax + [ g(a
rems of integration.
i) Ilf (x)dx = ,-]‘I‘ Fixdx
where f(x) and g(x) are functions of x and
1s a constant.
13.9 State the followings: 07
1. Identifies the indefinite 21
integrals of the stan- | 1. (a) J‘x”cix = I +C (m= 1)
dard function. §
1
(b) I—.:ix = In |x|+C (x =0
x
(c) ‘I‘e?xdx ="+
2. Isin xadx = —cosx+C

cosxdx = sinx+C

cosec x dx = -cotx+

sec xtan x dx = secx+C

]

4. J‘sec xdx = tanx+C
]
]

7. Icosec rootxr oy = -cosecx+C

Suppose anti-derivative of 7 (x) is gix)
d

then — g(x) = f(x}.
dx

Explain px +¢(p = 0} substituted for x in

g(x), and differentiated with respect to x,

di1 4
—[; g(px+q]'] = ot a) glpx+g)

ax
=fipxtgq)

= [/ (pr+q)dr = glpr+q)+C
F




Competency Learning Outcomes Guidelines for subject matter Number of
Level periods
x
_ If'i :ch’x=1n|f(x)|+C
2. Integrates rational
functions when the nu- where f(x) is the derivative of f{x).
merator is the deriva-
tive of the denomina-
tor.
™, | |
I o) % where Q(x) is a polynomial of
3. Integrates rational X
functions using partial degree <4 and factorisable.
fractions.
Using trigonometry and standard integrals
4. Integrates the trigono- | obtain the following integrals.
metric functions. Itan xadx, J‘n::ot xedx, Isec xelx.
Icosec xedx, ‘I‘sin2 xedx, ‘I‘cosz xelx.
J'sin X COS ME cfx,Iu::osmx cosxx dx
J'sin I SN MX dx
13.10 Define 06

Determines definite inte-
gral by using fundamen-
tal theorem of calculas.

[Sndx =] Ax)], = ) - pla)

where #{x) is the integral of #{x) and use
it to evaluate model problems leading to inte-

grals of all the standard forms discussed.

Discuss the following theorems

j{f(x)+g(x}}dx jf(x} jg(x)cix

(ii) J' Af (x)dx = ’1]' Flxidx
(i)
If (x)dx = —Jf (x)dx




Competency Learning Outcomes Guidelines for subject matter Number of
Level periods
(iV) 3 I3 A
[F = [ f () + [ Fx)a
a a 3
if and only if f{x) is integrable in [a,c] and
[c.D]
13.11 Discuss, substitute 7 = f{x) 06

Use diverse methods for
integration.

I S {F(x)Y dx = Ir"dz

1
—1£r+1, when » =—1

|1n|.i§|, when r =1

Also discuss the following integrals.
@) J‘sin” xdx
(ii) Icos” xdx
(iii) J‘sinm xcostx dx
where m , n are positive integers

(iv) ‘I‘m'c;t:4 -x* dx




Term I - Mathematics I1

Competency Learning Outcomes Guidelines for subject matter Number
Level pf periods|
Probability
51 1 Explains random ex—| Discuss what is randan experiment. ®

periment

2 Defines sarple space.

3.Defines an event.

4 Explains event space.

5 Explains sinple events
and carnpourd events.

Give sare examples for random experi-
ments.

Tre set of all possible cutoares for an ex-
periment is called the saple space far that
exoeriment .

An event is a subset (orgoer or non proper)
of a saple e, i.e. An et is a collec-
tin of ae or more of the autcares of an
exceriment.

St of all evarts of a rardom experinent is
said to ke an evert seace.

Note that the rull set ad the saple soace
itself are also madeers of the evart scace.

An event that includes ae and only are of
the autaares of an experiment is called a
sinple evart.

A capourd event is a collection of nore
than one ocutcare of an experiment
Explain
)  Union of two events

(i) Tntersection of two everts.

() Miually exclusive events.

() (ollectively exhaustive evants.

()  Camplarentary event of an evert.

10



tion of prdaai lity .

2 States the experimen—
tal definition of rdo-

3 States the axiarmotic
—

Competency Learning Outcomes Guidelines for subject matter Number
Level pf periods|
5.2 1 States classical defini—|  The praoability of an event “A” related to a 10

randam experiment consisting of N ecqually
nih)

prdcble evarts is cefired as (A =
Where n (A) is the nudoer of sinple events

in tte et A

Limitations

) The albove formulae cannot e used
when the results of the randam exoeri—
ment are ot equally prdable.

) When the sarple scace is infinite the
doove famulae is not valid.

Tre pracehi lity of an evant is caladated fram
the results of the exoerimert after the se-
ries of trials has been copleted.  If e emt
A occurs N, times in N trials, then the frac-
M,
M
ity of A, as N tends to infinity.
im s
M—o N

Note that this is also known as the relative

tion tend to a limit, called the probabil-

ie. P(A)=

frequency approach to probability.

Let £be the event space corresponding to
a sample space &2 of a random experiment.
A function P : £——[0,1]

satisfying the following conditions:

(1) Pid)xlforany Ade &

(i) P{EH =1

11



Competency Learning Outcomes Guidelines for subject matter Number
Level pf periods|
@) I A and A, are mutually exclusive
events, then
Pla,wa,) =PATRA,)
is said to be a probability function.
Note that axiomatic definition cannot be
used to find the probability of an event but it
can be used to find the probability of com-
plex events when probabilities are given.
4 Proves the theorems| Prove that
on prooability using| (i) FPi@ = 0
adaretic definition| (jj) P(A7 =1 - FP(A)
and solves problams| (i) pay= P(A NBHP(ANE’)
using the e TR () BA UB)=P(AIP(B) - P(A M B)
e () If A CB, then P{A) < P(E]
Where A, B are events in an experiment
and A’ represents the compliment of A.
53 1 Defines conditional Let ¢ be the sample space of a random 07
eility . experiment and A and B be two events
where P(A) >0, then the conditional prob-
ability of the event B given that the event A
has occured, denoted P(B/A) is defined as
DiBiAY = M
Pa)
2 Proves the thecrems| Prove that
@ coditiaal prdEil-| - () If P(A) >0 then P( g 43 =10
. (i) IfA, B e £ and P(A)>0
then P(B'/A) =1-P(BfA)

12



Competency
Level

Learning Outcomes

Guidelines for subject matter Number
pf periods|

5.4

3 States multiplication
nie.

1 Defines independent
ears.

2 Proves theorems on
independent events
and goplies to solve
praolars.

3 Explains indgpendence
of three evats.

@) ¥ A, B, B, & and P(A) > 0then
P(B, |4) = P(B, mB/&)+P(B, mBy/A)

and
P(E, U B,/A)=F(E, /&) P(B,/A)-P [B, ~ B, /4]

Let A ,A, be any two events in an experiment
and P(A) >0
Play mbg) =FlA) PLAA,)
State multiplication rule for three events.
YO RA kg nAg) = A FlAgIA )

Let A, A, be two events in the event space 0

A and A, are said to be independent if and only
if P[:Hl i sz = P{Hlj -P{f-'azjl

If A and B are independent events then
(i) Aand B’
(i) p‘and B
(i) A’ and B*
are independent.

Let A, B, C be three events in the event spacq
corresponding to the sample space {3 of a ran
dom experiment.
If (i) PlamB)=P{4)y P(E)

(i) F(BE~Cy=TF(E) P{C)

(iii) PLANC =Py POC

(iv) If PLANBACy=PA) P(B) P(C)
then A, B and C are said to be independent

of each other.

13



Competency Learning Outcomes Guidelines for subject matter Number
Level pf periods|
5.5 1 Defires partition of a | Let B, ,B,, B, ... B, be a sequence of events %

sarple space

2 States the theorem on

total prdeehility ard
gplies to solve prdo-

3 States Bayes theorem
and goelies to solve

prdblanrs.

in the event space  corresponding to the

sample space {3 of a random experiment.

If () B;B; =g@forall i# jand

N
(i) HB" = o
then {B, .B,, ... B, } is called a partition of
the sample apace ;.

Let {B,.B,, ...... B, } be a partition of the event
space £ corresponding to the sample space £

of a random experiment.

If P (B)) > 0 and A is any event in the event

space. then

P(4) = SP(MB,) PE)

Let B, ,B,, ..... B, be a partition of the event
space  corresponding to the sample space £

of a random experiment.

If Ais any event in £ and P(A) > 0 then

P(A[B,)IP®))

%P(ﬁ& |Bi:| 'P(E;)

P(B;|4) =

14
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Term 2 - Mathematics I

Competency Learning Outcomes Guidelines for subject matter Number of
Level periods
Binomial Expansion
6 1 Explains Pasal tri- 1 ©°
agle 1 21
13 31

2 States hingnial theo-
ram for positive inte-
gl irosx.

1 4 6 4 1

This array of nundeers which is such that
each numcer, exact these at e s, is
the sum of the two rinbers on the either
side of it in the lire doovwe, known as Pas—
@l tragle.
Explain that

A+x)=1+x

= 1+

L+ xP? =1+2x+x?

=3, + Ca+ A0
(1+xP=1+3x+32 +x3

=P PO xR Ay
Discuss (1 +x)*and (1 +x)°

Statement of the theorem for positive inte-
gral index.

(z+x)" ="Coa® +"Cg®x + "Coa™ ™ 1

F o + *C "
N
_ Z:!C a7
b 1] d
wee 2l
where Cr =——— (0 irin
(n—rilel
In the expansion

(i) *C,, ", " C,......*C, are called bino-
mial coefficients.

16



Competency

Learning Outcomes Guidelines for subject matter Number of
Level periods
) tChpat, "Ca?, C, are alld
cefficieants of the excansian
i The nunoer of terms in the expan—
simis n+l
) Gereral tem T, isgivenby.
T,="Ca"".x
Note that the powers of x are in ascarding
ackr.
3 Uses binanial theo- | Qotain the expansion of (1 + x)°
rem to solve prdo- | Simple applications using binomial expan-
lans. sion.
Inequalities
4.2 1 States the modulus | ek x= B 08
(@osolute valie) of a , _ .
- Daﬁre|x|—x, if =210
=-x, if z<0

2 Defines the modulus
jibgenlomn

3 Draws the graghs of
modulus.

e f:R—Rleafuctin
| 7| is cefined as follows:
/| R—R
@ = 1/
ie |f](x) =S f(® 20
= —F{x), if Fix) <0

Tlustrate with earples.
Grads of the functions such as
y=|czx|, y=lx-al. y=|ax|+£:
y = lax+al+c
v o=c— |ax+&|

¥ = |c1x+f:-|i|cx+.:f|

17



aarne.

nite integral. Iet y=f () ke a catinuous
functian, provided £ () » Oftr
xe[a,b]

In gmeral, area boadd by the are
y=f &)ad x axisad tte liress x=a ad
x=bis

- ?
genby If(x).:fx

Competency Learning Outcomes Guidelines for subject matter Number of
Level periods
y = |ch'::4 +h +r:|
were a.,b,c,d R
4 Solves iregalities in- | Detemvirarion of solubion set of irequali-
volvirng modulus. tes arhas
|a:x+£:l| > l':x+r:1’|
|a:x +E:'| > cx+d
xa] + x| el
i} alogaaically
il garhically
Calculus
13.12 Integrates wsing the | 1er u(x) adv(x) ke differatidde firc- 06
=4 ) v d
I — c:t’x=uv-j v— Kx
dx dx
Discuss prablars by using integration oy
&ts.
13.13 1 Firds the area uder | Defire the area uder the are as a defi- o

18



Competency
Level

Learning Outcomes

Guidelines for subject matter

Number of
periods

13.14

2 Finds the area le-
tween two arves.

Uses the methods of
approximation to

solve praddlars.

This is refarred to as an area uckr the
are y=f &) franx=a ad x=b.

lec y=f ), y=g &) ke the two axrves
arhttet fF(x) 2 g(x) intreirteral [a, b]
The area bounded by the two amrves and
tre lires x =a, x=b is given by

3
[0 -2y

hozeal [l () -g(®)]dx

Disauss the following gooraxination meth-
atk far emlueting a definite integral .

(i). The trapezium rule:

?
Let the area regresated by J‘f(x)cfxm

divided into eqal strips of width h

? 1 h
If(x]dx = Ek(.}’u +J’1)+§(J’1 +J’2)




Competency
Level

Learning Outcomes

Guidelines for subject matter

Number of
periods

7.1

1 Defires a seqence.

b-a

where # =
#

2. Simpson’s Rule
Suopose that the area represanted by

&
[F @)% s ik irto 2n strips exch

of width A.

Sinmpson’ s rule is given oy,

A
[£ xS0+ )

(ot Yea)
+2(.}’2 Ty Tt Ve )]
Note that Simpson’s rule requires even

nuncer of strips (or odd nundeer of ardi-
retes)

Series

Definition of a seqene as a s=t of tams

in a geecific ader with a nule far ddaining
tams.

T @, istten™term of a sequence, the se-

quence is denoted by {z, }

{a, } 1s said to be convergent if Liﬁlm Ly

exists (finite number)
Otherwise the sequence is said to be di-
vergent.

05

20




Competency
Level

Learning Outcomes

Guidelines for subject matter

Number of
periods

7.4

7.1

Tnterprets the 1imit of

2 Defires a series.

3 States fundamental
theorems on summa—

tan.

(1) Disass the fallowing limits:
[ 1
litm —]
?e—?mh':ug
f
lim | —=
(7]
f

lim | —. 11m
M—WLE

- fan +£:']
lim

| o +cd

. ar+h ]
lim

p
"—’mkp?s +tguntr

Fooa
. an’ +huteo
11m _—
® prtyg

L

(2) Disauss the limit of a seqene

Connection between a sequence and se—
TS,
Partial suncof a ssqence tams is called a

Sxies. L]
8, =2 4,
¥l

State the greral tarmof a series is Ur ad
]

The sm of 7 temsas, >, o, =123 ...

¥=l
Show +h=t

b (U) ZU+Z‘J
¥=l

o} Ekar=k§Ur
¥=l ¥l

where k isacrgat.

e

05

21



Competency
Level

Learning Outcomes

Guidelines for subject matter

Number of
periods

7.2

4 Firds the sum of an

5 Finds the sum of a

Firds the sun of the

Definition of an arithmetic ssries
A series, which after the first tam, te dif-
ference etiween a term ard the preceding
term is axstat, is called an Arithmetic
Sriesa Arithretic Progression.
Q) Show thet the gereral tem T,
T =a+(r-1)d, vere aiste
first termad  d is the coumon dif—
ference ard
©® Thesunof ntems

S, = %[2.:1 +n-1d = %[a +1]

where [ is tte last emdf the sedes.
Aplication of the doove famulae.

Definition of a graretric series

A series which after the first tam, e ratio
between a term ard the precesding term is
arstant, is alled gpoetric series.

) Show that the gereral tarm

T, = ar*? where g isthe first tem
ad r is the common ratio

@) Show that the sumof ntems S ,

SH=—':I(1_’“M) (r=1)
1-#

= A (r="
Application of the above formulae.

(1) Determination of
] ] ]
2 2 2r
¥=1 =l ¥a

and the use of the above results and

the use of fundamental theorems on
summation.

(2) Find the summation of series using
(1) Method of difference

(i) Method of partial fractions.

08

2



Competency Learning Outcomes Guidelines for subject matter Number of
Level periods
7.3 Uses the principle of | Explain the proof of Mathametical Induc— 05

Mathematical induc- | tian
tan
Use of the principle of Matharatical In-
ddtio in proving results such as
] 2 1
0 S = e+ D20 +])
¥=l &
X nirn+D(2n+1
N SR G [CAD
¥Il 3
z 1 b
@ ;r(r ¥ n+l
x 1 b
® Zl: Cr-12r+1) 2+
7.4 2 Analyses the sum of

tams to infinity .

& SU, keaseriesad, = 2. U,
+=l
F LS, =! (finite), then the seres

ZUr is said to ke cawvercat ad the
¥=l
amto infinity is /

e DU, =l
»=l

Ctherwise the serdes  is said to ke diver—
a2t

In an infinite geavetric serieswith the
first tam a ard camon ratio r, tesxss
is coverggt if |r|<1 ard the sun to

o

s ——

1-#




eqEtas

{xx}::n for which the n™ term

x, = f{x) for 5 »1 and an initial condi-

tion/initial conditions is / are known.

Example 1
Fopulation x,of a species after 7 numoer of

Vs,

Suopose they are growing at a rate of 2%
per year with initial pooilation of X,

Difference equation %4 = % A

+_ -
100
with X, 1s known.

Example 2

Radium decays at the rate of 1% every 25
vaars. After 25n number of years let the
anount of the radiumbe x .

then X4 = %, x, andxois known.

100

Example 3

Carpound interest

Initial amort of the inestrent is P, @ed
Ifeetisr

x- amount of the investment after # um-
ker of years, then

Ty =& trx, ad

% =F

Competency Learning Outcomes Guidelines for subject matter Number of
Level periods
3 Explains difference | Idatify a differave eqstion as a ssgence 05
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Competency Learning Outcomes Guidelines for subject matter Number of
Level periods
Classifies difference | A  difference equation of the
petias. formx,y = ax, t&H were a ad b aeresl
valued amstarts ard g4 =0 is alled 1
order liresr differance eqatio.
¥ b =0, then it is called a homogeneous
(ctains the solution | Solution of x, = ax, + 4

of difference eqia—

x, =ax,,th
= I::;[a;x;,!_2 +E:-]+E:'
=a'x, +b(1+a)

Sox, = a [.:;txx_3 +E:-]+.E:'(1+a}

=gz, +h(l+a+a’)

Following this procedure we get
x,=a'x th(l+a+ra’+ o™
Now consider two cases
fa=1 x,=x+xb

. . 1-a"
Otherwise %, =& Ic."'l b
—
For the harogenecus equation,

Solution %, = % wen a =1




Term 2 - Mathematics I1

Competency
Level

Learning Outcomes

Guidelines for subject matter

Number of
periods

5.6

5.7

1L Explains random
variddles.

2 Defires discrete ran-
don variable.

3 Defines continuous
rarcom varigble.

1 Defines the prdo-
aoi ity mess findtian
for a disaete rar
don variable.

Statistics
let £) ke the sample space of a randan
exoeriment. A rardonvaridkdle is a func-
tion fran sanple space ) tosst of real
ninders real lire ard is daoted by X, Y,
Z..gc.

¥ 0 —R isafuctin

Eilah=x weil, zelk

Let X ke a rardam varigble.

ie, ¥ 7 =R isafudim

If the sst of Alies of X (rarce of X) is
finite ar contaaly finite, then the rardon
variddle is said to ke disaete.

Let X e a rardan variable

is, ¥ -0 =B isafirdm

If the valwes of X has ae ar more than
ae irterval X is said to ke artinous ran-
don varigble.

let £3 ke the sarple space of a randan
experiment ard X ke the randam variable
defired an £
Q=R
Let the values of Xle
{x, X, x,...x}
A functionp iscefiredan { x|, x,,... X }
as follows
P(X =x) means prdoghility of X= x.
= PO =1), x=%,i=12.n
pix)= .
0 Otherwise

02

06
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Competency
Level

Learning Outcomes

Guidelines for subject matter

Number of
periods

5.8

2  Explains the prdo-
aoility density fune-
tim faor a axtinoos
randam varigble.

1L Defines mathemati-
@l exedtatian, vari—
ance and standard
deviation of a dis-
crete rardam vari-—

p(x) is said to ke prdeai lity mess fucti an
af X,
Tre set of adered pairs

{(:g-,p(xij):i=l,2 ..... ?z}is the rdo-
adility mess findian.
Tt can ke shoan in a table as follows:

X X X, X,

p&)pk)pi) p K,

Pragerties of p ()
6 pixyz0 (G=12,. %

6 O .pix) =1
i=l

Tre prdehility density findidon (p.d.f) ax=-
resoads to a “amocthed att” relative fre-
quency histogram far which the area uder
the arve eqels the prdehility . Hare tte
total areamust ke ae.

Properties of f(x)

@) F(x)20 for al x and

(i) :Ef(xj.:fx =1

-]
i) [P(a (H<E) = If(xjdx]

IeL p () be the prdogbility mess function
carresponding to a discrete randan vari—
able X.

PX=x,x=x,i=12.n
7(x) ={0 Citherwi se

05
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Competency
Level

Learning Outcomes

Guidelines for subject matter

Number of
periods

2 Defines expected
valie ad vardance of
a aotinuous rardam
varidble X.

Mean of X or Expected value of X, de-

noted E( x) ad Elx) = Zx:-p(z;-}

Variance of X, deroted Va(x) ad
Va (x)= E[X-E(D]
Show that

E[X-E@] =E@EH -[E@T
BGD = S p(x)
i=1

Stardard deviation deroted  ard

7 = ,Il'ﬂar(j{:}

Fa,b are arstats, show that
E(aX+ b)=aE(x)+b

ad Va(ax+b )= a*Var(X)

Let f{x) ke a prdesbility density function
far a antinous rardam varizble X.
Mean of X or Expected value of X, de-
noted E (x) ad

E(X = er(x)dx

Variance of X, derncted Va(x) ad
Va(x) = E[X-E (x)]2
Show that E [X - E (x)] 2
= E(X?)-[EX)P

o

ECY) = Ixj'f(x)dx

=0

Standard deviation of X

= Hl'ﬁ arix)
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Competency
Level

Learning Outcomes

Guidelines for subject matter

Number of
periods

59

6.1

Explains anmulative
s frct
of a random
varidmle X.

1L Explainswhet is lin-
€ar progranming.

Tn a ok lity distribiion tre proebili
tieswptoa crtainvalie of x are summed
to give a amilative prasbility . The ax-
nulative prdaoi ity finction is writhten as
F(x)
For a discrete randam varisble X with
rdabi lity mess fuction p )
P =x), x=x.%, 7,
p(X) ={o Otherwise

the amilative disordbition findbion is given
by F(1)

Fiz)

P <)

D PO -x)

¥=x

i

For a continuous randam variable X with
rdai lity density fnddian f(x), the ame
lative disodlhotion findtion is given oy F(#)
Where Fighy = P(X L6

= If(x).:fx

Linear programming

Linear programing is a metharetical go-
i.e, amethad athanpts to nexinize ar mini—
mize a partiaular dojective under certain
argraints.

Earple : Mexinize profit

02

12
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Competency
Level

Learning Outcomes

Guidelines for subject matter

Number of
periods

6.2

2 States the types of
rdolem.

3 Constructs linear
programming mod-—

1 Describes the
gragical method of
solving lirear pro-
granming praolans.

2 Ichtifies feesidere-

Disauss the following types.
() No answer problems
()  Single answer praolems
(i) Miltiple answer prdolens.

Explain the following tems (With exanples)
in the fomulation of the linear program-
ming mocel.

Decision varidole

Qojective function

Costrairts

Nonrecative coditions.
Disauss varicus linear progranming moc-
as
Example

MnarMxof £ =ax+hy

Explain grachical method of solving linear
programing models with two decission
variddes.

Use suitable exanples.

Bxolain
@. i ']ﬂ ] 0 GE]' '-;I.
) feasible region of linear rogranming

06
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Competency
Level

Learning Outcomes

Guidelines for subject matter

Number of
periods

3 Ioetifies gdinal so-

Disasss the solution of
@) Maximi zing model
Exarple : Profit
@  Minimizing model
Exanple : Cost

Explain the ootimal solution if exists ina
@) Mo sohrias

(i1) Qewmige soluticn

(iii) Iinfintenner of sohtias.

Note: Explain that models with more than
two variakles can ke solved by using the
method called sinplex method. W ithtle
develoarent of carputers, solution pro-
cedures have becare sinple. MS, Excel
can ke used to solwve the prdolams. No
need to disauss the solution procedre.
Jojective is to let stdetts thet there are
other methods to solve radblars with more
then two variables.

31
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Term 3 - Mathematics I

Competency Learning Outcomes Guidelines for subject matter Number of
Level periods
Matrices
9.1 1 Defires amarix Matrix is a rectangular array of nudeers. 05

2 Staestteadercfa

3 Defires the equlity

of netricss.

Matrices are denoted by alphalets A, B,
G...

t y

By oy
A=

Ty By o G |

A metrix A res m rows and 1 coloums.
Tre size (k) of thenmatrdx A Bm = n.
A enlewrdttenas (a) .,
Element of a matrix:

a 1s the element of matrix A inthe i throw
ad j th colouam.

Row matrix:
Amatrix which has anly ae row is called
a row metrix or row vectar .

Coloum metrix:

A matrix which has only one coloum is
called a coloum metrix or coloum vec—
.

Nl netrix ¢

Ametrix with ey elaet is zro, is alled
il netrix.

Iet A ard B e two matrices of sare ar-
d.

A= (aij)an.’ Bz(bij)
If a;, = bij forall i, j
ten A =B.

m¥ n.
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Competency
Level

Learning Outcomes

Guidelines for subject matter

Number of
periods

4  Defires the addition
of netricss.

5 Defires thenultipli —
cation of ametrdx by
asalar.

6 Defires the miltipli-
catim of metrices.

State the cadition for twomextrices to ke
adoed.

Mexttices are in the sare ader .

Then corresponding elarents are added.

e A= (aii")m r B= (bii")mxu
Then A +B = (‘Iv)m + (bl?lm
= (“‘ar*f’aa')m

() Addition is clesad.

() Addition is camulative

A +B =B+ A
Adition is associative.

A+B +C = A+ (B+C)

e a=(ay), ad JcR

A=y ) Ll

When 4=-1

(-1)A =-A is ;alled the regative of the
marix A.

Iet A, B e two matrices of sare ader.

Then, A -B=A + (1) B.

e n (&), wee (),
When p=q, tepcdct 2B is defired.

eae (), wse (),

tren 28 = [ﬁtamb@-)]
ok

k=1

isaderof m=n
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Competency Learning Outcomes Guidelines for subject matter Number of
Level periods
Disass thet
) Even AB is defined, BA isrotrecss-
sarily defired.
) ITnogzeral AB = BA.
9.2 1 Explains special | mamarix A of ader m xnwhen m= n 07

cases of matrices.

2 Uses theorems in

solving praalars.

A is cefired as sqare netrix of ader n
IeL A e a syare metrix of ader n.

11 12 Y 1
)  tyy dp gy
A=lay ay an D3y
':I?el ‘Imz : ':I;m

(o, b3, @y ) i the leeding (orirci-
pal) diagrel.
* A gyaremdrix A of ady n issidto
Ie idertity natrix if
agy= 1 when 1=
0 when = j
ard deroted oy I
*  Asquare matrix A is said to be diago-
nal if a; = Oforall i = j

For square metrices A, B and C.
ABC) = @B) C (Asscciative) uder
ABHC) = BB + IC (distributive)
B+ CA= BA+CA (distrilbutive)
A 0=A =0+A [0-gyarenErix]
AxI=A=I ®xA
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Competency
Level

Learning Outcomes

Guidelines for subject matter

Number of
periods

3 Defires the trans-
poee of anerix.

4  Defires the minor of
anelaet ina3=3
nerix.

Note thet 2B = 0 does not necessari ly fol-
lonttat A =0arB=0. [0-z=omaxix]
When f (¢ ) isapolyramal in x computa—
ot f @), were A is a syarenatrix.

Iet A beamatrixof arcer m = n.

A= (aii" )mx»e

Trangoose of A, deroted AT, is defined by

A= (bii" )mw
Where &; =a; forall i ).
Prcerties of matrix transoose

@A +B)T = AT + BT
KA =KA" , reR

@y -
(4B) =BT 4T
dy) dp dhy

LetA= |21 #2 %5 |bea3 x 3 matrix.
dy) dhay g

Then minor of an element in i th row ard

Jjth coloum, dencted by M y isa?2 = 2

determirant dotained by deleting i th row

ad j th coloam of A, were i,j =1,2,3.

For exanple minor of @, B

36



of anatrix.

2 Firds the irverse of
a2 = 2matrix.

3 Solwe simaltanecus
equations in two
varigble usirg retri—

Gss.

Given a square matrix A, if there exists a
matrix B such that AB=1=BA, then B is
said to be the inverse of A and is denote by
A-l
AAT =1=A'A.
Notice that matrix inversion is defined for
square matrices only.
Properties of matrix inversion.

(AH'=A
(AB)!' = B' A’!
(A-l)T — (AT)-I
a, b
Given a matrix A= c.d , determinant

of A=det (A) = |A| =ad - be.

When |A| = 0, obtain
d -k
¢ a

Let ax+&y = o

A .l
g

HEx Ty = o
Writing the above equations in the form
AX=C,

Competency Learning Outcomes Guidelines for subject matter Number of
Level periods
5 Defires the aofactar
. @y dyy Ay
of an elart 1n a g a
3><3rr8tﬂx LG:A: 21 s EE ma3 ® BHH:CLX.
@3y diz
Cofactar of the elavent ay(l 1,7 £3),
Ceroted by A is given by
A=(DM
9.3 1 Defires the inverse 05
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rats.

Competency Learning Outcomes Guidelines for subject matter Number of
Level periods
a, & x
where A = X = ard
[‘32 &y Y
C- [Cl
£y
When A exists,
ATAX = A'C
X =AlC
Discuss the solutions of simaltaneous equa-
tions.
(i) unique solution.
(i1) Infinite number of solutions.
(ii1) No solutions.
Determinants 10
8.1 1 Expands determi— | 8  State the fams of 2 x2ad 3 %3
determirernts.

Expansion of a 2 = 2 determinant

1 N

F b=

@y &
then A = @by —ady, vwhere

@, d,, &y, B, are real nners.

b Egensionof a 3 % 3 detenminant

a B oc
1 1
Iet
A= ey by ooy
ay By ooy
2 O ity Oy a, by
then &= - |
T3 sy O a; by

= ay(byes —byey) —Oy(age; —asey) +

oplagds —azhy)

38



Competency
Level

Learning Outcomes

Guidelines for subject matter

Number of
periods

2 Sates the prgoerties
of detarmirarts.

where a,d,. 88y By 00y, 0
are real nunbers.

Nte: W e can expand determinant along
arowar alaga olam. W et te sae
131t

Disauss the following praperties far 2 2
ad 3 = 3 determirants.
1 E A, is dotained fran &) by dnter-

dhanging two rows (coloums) of &y,
then A, = =4y

If two rows (colouams) of  rdetenmi—
The valie of the determirant is ual-
tered if anultiple of ay row (caloam)
is adoed to any other row (coloam) .
If ae row (colouam) of a determinant
(/) ismiltiplied by a salar 4 , te
resulting determirart isegaEl to L3 A .
If all the elammts ina row (@ colaam)
are z=ro the valle of cetamirat: is zo.
xo¥ @t
Ty Vg oyt

X Vi gyt

e &=

n v &
Xy ¥q by
X Vs b

B )
By o= |y vooag | dy =
Ar Vaody

Then A = A A
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8.2 1 Uses determinants | Disasss the solutians of two simeltanscus 06

to solve simalta- | edetias.
necus eqatians. ax+tiyyte =10 ]
a,xthyte, =0 ul
Use Cramer s rule in solving eqetias.
. DY
B o %4 A @ b ‘
by, oy dy Oy i, By
Disass the solutians of egetias in three
variddles.
Xty toz+d =0
axthytez+td, =0
axthytoz+d, =0
Use crarer ’s rule in solvirng eqetias.
x _ -y _ z
B oo dy @ o d @ by od
by, o, dy| |@a oy dy a, & d,
g, dy| |@s o3 ds a; B od,
- -1
a b o
@ By o
a; oo
Circles 02

12.1

1 Defires circle as a

Defire a circle as the loass of a point which
moves in a plare such that its distance fran
a fixed point is always axstat.

The fixed point is said to ke the catre of
trecirdle.

The anstant distance is the radius of the

crde
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Competency Learning Outcomes Guidelines for subject matter Number of
Level periods
2 (ttains the egation | Eqetion of the drcle with centre (0,0) ard

cfacirdle. redis r b z* +p* =p*
Fyetion of tre cirdle with cerntre (g, b) ad
redis r B (x—a)2 +(;u—£:-)2 = p
3 TInterprets the g | General equation of a circle is
eral eqation of a | X' +)° +2gx+ 2f+e=0.
ardle. (otain thet the catre is (—g,—F) ad
wiis fgt+ e (g -e2 )
4 Fircs theeqatin of | gy thet the equation of the circle with
the circle wen the trepoirts (x,)), (%;,);) ssteadsdat
adpoints of adiat- | 5 §igmeter is
et are given.
& ':x_xl)(x_x2)+':3”_3’1)(3’_-}’2)=0
12.2 Toertifies treprsition of | Givenapoint p= {x,, ¥, ) adthe cirde 01
alpmrﬂ:mthresgecttoa SEx2+y2+2gx+2ﬁ}+C=U,@@.ajl’l
that the poirt P lies insice the circdle ar an
the circle ar attside the circle acocading
asx§+y§+2§xn+2_ﬁfn+c;<ﬂ
123 1 Discusses the posi- letU =jlx+py+r=0 keasmidt lire o4

tondf a sraigt lire
with rescect to a

adsS =x*+y +2gx+2H+e=0 I

acircle.

By amsidering,

)  discriminent of the equedratic eqa-
tinin x @ y, ddaired by solving S=
OadU=0

) radius of the circle ad the distance
between the cantre of the circle ard

tre sraigt lire.
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Level periods
Discuss whether
g telireintesststtecicle
P te liretodes ttecircle
0 telire lissatsicettecircle
inkoth sihabio (1) ad (i)
(Odains the egqation | Show that the equation of the tangent at
af the tagat ot a P(xu,yu) mSis
point an the circle.
X T tglxt )+ flyty)te=0
12.4 Firds the length of It S =xi+y* +2ar+2 5 +c=0 ke 05

the tangents drawn
to a circle fran an
etaral poirt.

Finds the equations
of the tanget dran
to a cicle fran an
etersl poirt.

(Odains the egqation
of the dhod of aon-
tedt of the tarets.

acirclead P(xu,yu) ke an edarel poirt.
Show thet the legth of the targert is

i s+ 2en, + 28, e

(ctain the equatians of tangents drawn to
a circle fran an extermal poirt.

leeS =x"+y +2gx+2/+c=0 ke
acjxc].eardP=(xu,yu) ke an extaral
poirt.
Show that the equation of chard of con-
atis
X T tglxt )+ flyty)te=0




Term 3 - Mathematics I1

Competency Learning Outcomes Guidelines for subject matter Number of
Level periods
Statistics
5.10 15

1 Exolains Barmoull’s
disribtion to calar

Let X ke a rardan variable with prdoghi 1i-
tes (I- #)ad # 0< #<1) adtakethe
valies 0 ad 1 reseectively .
Then X follans a Bamaul 11’ sdisrihtion with
paraeter #. The pracability mess fine-
tian p & ) isgivenly

pixy=(1-87 £ x =01

=0 dlevise.

Tre distribtion is down in the tadle as fal-
lons:

X 0 1
p )| F & &

Note: TreBemulli disribtion is ttebaild-
ing black of creating distribatians such as
Thstrate with eaple.

Suopose that a bag contains 6 white kalls
ad3radkalls of sse size. A k@l istden
rardanly fran the bag.  Let X e the ran-
dam variable which represent the nuncer
of redlalls.

. ¥ g 1=
Now P(x:'=[§] [1_5] fx =01

=0 drewise.
X 0 1
1 2
p &) 3 Z

In a Baullis distrdlbation dotain thee
ECGD =& and Var(Z0) = &1 - &
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Competency
Level

Learning Outcomes

Guidelines for subject matter

Number of
periods

2 Bolairs disoste uni—
fomdistdhtion.

3 Explains Binamial
disribtion to alaxr-

Iet the rardam variable X ke defined over
test o n distindvales x, X, , X, ,...X,
which are all equally likely

Then X follows a discrete uniform distri-
bution.
The probability mass function is given by

1
pixy= — ftorx=nx.x..x,
#
= 0 otherwise.
[ustrate with example.
Consider throwing, an unbiassed die once.

The random variable X is the number ap-

pearing on the uppermost face.

Now pix) =é for x=12.3.4.56

= 0 otherwise.
x| 1| 2| 3| als]|es
111 1| 1] 1] 1
R S I s P

Far a situation to e desariled using a bi-

ronial distrilation model,

1 a finite ninber,n , tdals ae caried
at.

2 thetrals are irdegeroet.

3 the autaxme of each trial is deared
either a soess ar a failire.

4 trepgdapility,p , of asoessful ot
axe is the sare far exch trial.

The discrete randan variable, X, is the

nnder of successful cutaares in 7t
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Number of
periods

said to follow a hiamial dist-lstion.
This iswrittenX ~ Bin (1, p)

Tre nndeer of trals, n, adttepdadlity
of siaess p, are both nesded to descrile
the distrilbation capletly .

p ad n are knomn as the parareters of

Iet X ~Bin (n, p)
Prdcoi lity mass fundtion is given by
px)=PH=x)="C0-pf " p",

~ x=0L2..,n
=0 dievis.
EX) = np ad Var X) = npq
where ¢ =1-p
Tlustrate with eaple.

Consider throwing an unbiassed die 10
tines.

Let X ke the ninter of times “6” gopears
an the ygoenmost. face.

1
Then X Bjn[ms E]

. 1 X 5 n—x
pilx)="0% AR Jforx=0,1,
2,34,5,6,...10

= 0 cdewise.
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4 FExplains Poisson
Distribittion ad cal-

5 Ukes poisson distri-
bution as an ap-
proximation to the
Wiratial disrh i,

1 Events ocar singly ard at randam in a
given interval of tine or geace.

2 .1, themean of ninoer of cocurences
in the given interval, is knoan ard fi-
rite,

The rardam variable X is the murcer
of coaurrencess in the given irterval .

If the doove caditions are satisfied, X is
said to follow a Poisson distrilagtion,
wittenX ~ B A

E_gl .-"Tr
x!
. o TR

Note: P =0=¢ " P =11=4¢
EX) = JadVa X = 4

PO =x) = x=0,123..

Thstrate with eample.

Examples

1L The nudeer of arercency calls received
by an adoulance catrol in ae haar .

2 The nundoer of vehicles gooroaching a
rarticidar entry point in a 10 minutes
irtenal.

When #n islacge (n >50) ad p isgwmll
p <0.1), the birnonial disrdbtion X ~ Bin
(n,p) can e gooroxdimeted using a Pois—
son distribarion with the save mean.

X ~P,(np)




unifam (or rectan—
gillar) disribtion.

Competency Learning Outcomes Guidelines for subject matter Number of
Level periods
5.11 1 Explains cotinuous | For the continnous unifam (ar rectangue 15

lar) disribtion an [a, b] the prdckility

Ffixn = ifasixih
-
= 0 diewise.
I _
bh-w
X
0 a b

This iswritten X ~U (g, b) aad b a=
said to ke the rarareters of the distrilox
tan

1
Show that E(X)=5(a+b) ad
_ l(,_z;._af
va ®= 17

The anulative distrilation function F(x)
far a inifom distriltion can ke ford as
fallows.

X ~U(a, b)
t
F(:)=P(§Ziz)=‘|‘bjadﬁ=;_z
0 if x < a
X @
Hence F(x )= P if a<x<b

1 if xzh
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Competency
Level

Learning Outcomes

Guidelines for subject matter

Number of
periods

2 Explains the exoo-
Ietls. lldlmbm‘ l i 1.

3 Explains the nommal

A oontinuous randam variable X having
prdesi ity dersity findtion f), givenby
Ffix)= e o x30
=0 Aremise
where jisapositive arstat, is saidto
follow an epaatial distribttion. 4 B
raraveter of the distribition.

[ Note: :Ef':x:'ff-’f = If{x]cfx =1 ]

P oa+h[X>a)=e?
=P(X >B)

Let X a cotinuous rardan varigble., I
X is nomel distribttion withmesn  #'ard
starcard deviation ¢, X has a prdaghi lity

cersity findrion, givenby
1 “x—
Jix)= g 27 —w{x{m
VN o

Wewite X ~ Nl:,.d'; 172)

The nomal distrdlttion arve has the fol-
lowing featires.

J/”/ﬂ\_

) Ttiskell seed
f) Tt is symetrical abot mean( )

i) Tt edtards fran— o _to+
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Competency
Level

Learning Outcomes

Guidelines for subject matter

Number of
periods

4  Defires the stardard
el varidole z.

5  Uses stardard nor—

1

) Tre meximm value of f)s p\.‘ﬂr

§) Tretdal aea uder the are is 1 init.

X ~ N ),

*  gogoaximately 95% of the distrilation
has within two standard deviation of
the rmean.

*  goprodmetely 99.75% of the distrib
of the mean.

Praability that X lies between a ad b s

wiitten Pia < x < &) = Area under the

normmal curve between a ad b.

e

el B

] = 3

Iet X e a nonmal distrilbution with mesn
£ and stardard deviation o

X ~ N(,ﬂ; 173)_

X is starchrdised so thet themean is 0 ard
the stardard deviation is 1.

=

Defire 72 =

T

Z ~ N@OD. Zhesapashbility dasity

1

1 -
ﬁ . }{Z} = EFE 2
o x

P z) = #z)
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Competency Learning Outcomes Guidelines for subject matter Number of
Level periods
mal tables to calar | Usirng stardard nomel taoles

& Uses normal ap—
proximetion to Bino—-
mial disribtio.

7 Bxplains the catine

PZ< a) = #a)

e

— e

- o

PZ>a) =k ga)

— =TT

n 3

Uses the standard nomel. tables in reverse
to fird 7, when #{z) isghen.

Arule can ke used as follow:

X~ Binix, p) ad nad p are sach thet
np>5S5ad ng>5 (were g =1 p) tten
X ~ MNiup,npg) .

Continuity correction is nesded when us—
ing a aotinuous distribation (the nomal
distrilarian) as an ggoraxinetion for a dis-
aetedisribtion (trekbironial distbtian) .
Disauss with exaples.

Exanple

P(3<X<5) transforms to P(3.5<X<4.5)

PX < 3) transfomms to PX < 2.5)
PX>D5) transfomms to P(X > 5.5)

PX=4) transfoms to P(3.5<X<4.5)
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Competency Learning Outcomes Guidelines for subject matter Number of
Level periods
Networks
1 1 Explains what is a | A network can be represented visually by 20

Network?

2 Solves prdolars us—
ing Netwarks.

a graoh ar retwark diagram aonsisting of
nodes ard arcs.  Disauss the tarminolagy

e Arc

* Nodes

*  Network

Use of network techniques

. Disribt]

. 'I‘rarmtat]m

. Firnancia r(anaggrent

- Project planingetc.

Project Management

e  That is a project (A project con-
sists of plaming, desion ard inple-
mentation of set of tasks leading to
accarplishent of a goal such as
axpleted a house aor person on the
moon.

Disass a awll okt sxh as hald-
ingahoee. Idatify differet activi-
ties, preceding activities,i.e. wat
activities are to ke finidhed befare

e Network representation
Discuss how to regresent a srall
roject by using a retwark.  Disauss
aoot Iesic rules.

*  Explain the following concects
Latest start time, Latest finish time
ard Slack.

Disass how to fird the Gritical Bath.

Maximum Flow Problems

Explain what is a mexinal flow prdolem

Many situations can e modeled by a

retwark in which the arcs may ke thaght

of as having a caeacity that limits the
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Competency
Level

Learning Outcomes

Guidelines for subject matter

Number of
periods

5.12

qantity of aproduct thet may e shigoeed

thrathttearc. Inthese sittetias, it is

often cesired to transport the meximm

awount of flow fran a starting point

(called the soce) to a temmiral point

(@lled the sirk).  Such prdolars are

called maximm flow prdolans.

* FExplain what is a mininal sparming
Tree rdolan,
The praolem irvolves choosing the
lrandhes for the netwark that have
the shartest total lapth while pro-
viding a raute between each pair of
rnockes.

¢ Explain the ratire of the prdolam by
or telecommnication network.

e Disauss the solution procedre.

Probability

probablity vector if theall elametsafu
are non recative ard their sun is 1.
1 0 2
on=) =0 =
Exanple: 373

A square metrix P = (o, ) is called a sto-
chastic matrix if esch of itsrows isapde-

]

.—t_[\_-|

Exarple: P—[Z
0

10
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Competency
Level

Learning Outcomes

Guidelines for subject matter

Number of
periods

Note thet if A and B are stodhastic naetri-
aes of sare accker then the praduct 2B is a
A stodhesticmetrix P is said to ke regular
stochastic matrix if all the elawents of

same power p™are positive.

01
Let P= 1 1 ,P2=
22

Fixed points and regular stochastic ma-

trices (2x2)

let Ple a regular stodesticmetrix. Then

) Phes awmiqge fised prdaoi ity vectar
t, adtleelamts of t are all positive.

f) the sequence P,P?, ... of powers of P

!
2
3
4

approaches the matrix T whose rows
are each the fixed point t.

(1)) If p is any probability vector, then the
sequence of vectorspP, pP?, pP?, ...
approaches the fixed point t.

Guide students to solve problems on

Marcov Chain.




G.C.E. (Advanced Level) Mathematics
(Implementing from 2009 August)

First Exam under this syllabus will be held in 2011.

The following changes are made in the syllabus.

1. Allocation of number of periods are changed.
2. The section 2.3 (logic) is removed from the syllabus. (Mathematics I)
3. Markov Chain (5.12) is introduced in the syllabus (Mathematics IT)

Teachers are kindly requested to follow the changes.
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Revised Number of Periods for Mathematics

Mathematics I

Section Contents No. of Periods | Remarks
Old New

1.1, 1.2, 1.3 Real rnuners 12 12
2.1, 2.2, 2.4 St Alcgtra 20 10 2.3 Removed
2.5,2.6 Relations 16 18
3.1,3.2 Functions in one variable 14 14
33,34 Polynomials 7 7
3.5,3.6 Quadratic functions and equations 30 20
3.7 Rational functions 5 5
3.8 Exponential functions 6 10
4.1 Simple algebraic inequalities 10 7
4.2 Problems involving moduli 10 8
5.1,5.2 Permutations and Combinations 27 27
6 Binomial Expansion 12 12
7.1,7.2,7.3,7.4 Series 23 23
8.1,8.2 Determinants 16 16
9.1,9.2,9.3 Matrices 17 17
10.1 Trigonomietric Ratio 8 8
10.2,10.3,10.4 Trigonometric functions,

Identities and formulae 17 17
10.5 Sine and Cosine formulae 8 8
11.1 Cartesian Coordinates 6 6
11.2,11.3,11.4, Straight lines 23 23
11.5,11.6,11.7
12.1,12.2,12.3,
12.4 Circles 10 12
13.1,13.2,13.3, |Derivativel 19 26
13.4,13.5
13.6, 13.7 Derivative I1 10 14
13.8,13.9,13.10 |Integration 15 21
13.11
13.12,13.13,13.14| Integration 10 14

Total 351 | 355
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Mathematics 11

Section Contents No. of Periods Remarks
Old | New
1.1, 1.2 Besic of Satistics 10 3
2.1, 2.2, 2.3,2.4 | Presentation of data ard infometion 2 22
3.1,3.2,3.3 Measures of Catral Tendency and
3.4, 3.5 Dispersicn 46 22
3.6, 3.7 Skewness 18 03
4 Tndex numcers 15 15
5.1,5.2,5.3, Prddaility 50 35
5.4,5.5
5.6, 5.7,5.8,5.9 | Rardan variables ard properties 30 15
5.10 Prdaani lity distrbitias  (disaete) 20 15
511 Prdcell lity distrilarians (catinuas) 20 15
5.12 Markov Chains 0 10 5.12 included
6.1,6.2 Linear Programnming 18 18
7 Networks 24 20
Total 293 193

Structure of the Mathematics question papers will be informed by Department

of Examination.




Introduction- School Based Assessment

Iearming -Teaching ard Fvaluation are three mejar carparnents of the process of Fducation.
It is a fact that teadhers shauld know that evaluation is usad to assess the progress of leaming-
teaching process. Mareover, teadhers shauld know that these carporents . influence mutal 1y ard
devrelqo each other Acoording to fammative assessrent (continuous assessrent) fundanentals; it
shauld ke dore while teaching ar it is an angoing process. Fametive assessvent can ke dare at
the begiming, inthemiddle, at the ed ard at any instance of the leaming teaching process.

Teachers who exoedt to assess the ragress of leaming of the students dhauld use an arganized
plan. Scheol kased assessrent (SBA) process is not a mere examination method or a testing
methad. This programe is known as the nethod of intervening to develgp learming in students
and teaching of teadhers. Futhemare, this prosess can e used to meximize the student’ s cgeecites
by identifying their strargths and weskresses clesely .

When inplaventing SBA programes, students are directed to explaratary process through
Leaming Tesching adtivities ad it is expeded thet teadhers dhould ke with the sadats facilitating,
directing and deserving the task they are engaopd in.

At this Juncture stidents should e assessed aontinuously ard the teadher shauld aonfimm
whether the skills of the students oet develgeed o to expectad level by assessing continuously .
ILearming teaching process should not only provide praper exoeriences to the students lut also
check whether the students have acquired them pracerly . For this, to hageen proper quiding
shauld ke given.

Teachers who are engaced in evaluation (assesarent) would ke able to sugply guidance in
o ways. They are camonly known as feed-oack ard feed- forward. Teader ’s role duild ke
roviding Feedoack to avoid leaming difficulties when the shdats’ weskresses ard irghilities are
revealed ard provice feed-farward when the aailities ard the strengths are identified, to develo
auh sorag skdlls of the stuoarts.

Student shauld ke able to identify what dojectives have achieved to which lewvel, leads to
Sucaess of the Ieaming Teaching process. Teacdhers are expected to jude the aarpetency levels
studertts have readhed throuch evaluation ard they should camunicate infometion about shdart
progress to parents ard other relevant sectars. The best nethad that can e usad to assess is the
SBA that provides the gooortinity to assess stdent antinuously .

Teachers who have got the doove dojective inmird will use ef factive leamirg, Teaching,
evaluation methods to meke the Teaching process and learning process ef fective. Following are
the types of evallation tools shdet ad, teadhers can use. Trese types were introduced to teaders
by the Department of Examination and National Institute of Education with the new refons.
Trerefare, we expect that the teachers in the systam know albout tham well
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Types of assesgrat tools:

L Assigments
Survey
(eservation
Field trips
Struchured essays

O 01 W

11 Crstive ativities

&

Practical wark

G

SIf aestion

=

Concept maps

W all pgoers

Question and answer ook
Farel discussias

Imerarptus speeches

B B R G

Teadrers are not exoectad to use doove mentiaed activities far all the wnits ad far all the
sbjds. Teadhers shauld ke able to pick ard doose the suitadle type far the relevart units ard
for the releat sdopds to assess the pragress of the stadets agorgoriately . The types of assessrent
taols are mentiaed in Teadher ’s Instructiaal Manals.

If the teadhers try to avoid edrinistering the relevant assessrat taols in their classes there
will ke lgosss in eshibiting the grawth of acadamic ahilities, affective factars ard psycho- notar

gdlls intre sadats
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24.

Projects
Explaation
Short weitten
Qpen bock test
Listening Teds
Speech

Group work
Dodle entry joamal
Quizzes
Debates
Saminars
Fole-plays



03.1
03.2
03.3

03.4

Term1
Group Assignment 1
Competency Level: Uses various nmethads for corting.
Nature: Grap Assigrent.
Instructions for the teacher

1 Direct the studants to ot encpopd in this irvestication aoout a wesk efare begiming
the lesson on permutations and caairation.

2 Instruct stdents to presant the results of the irvesticgation two days kefare the date
sdediled far the lessm.

3 Balste the results of the irvestication.

4 Bagin the lesson on permutation ard aadoination an the scheduled date fran the level
of their knowledoe on permutation.
Note: Tre tarms Principle of courting, pemitation, cobiration ard factardal notation
should ke introduced only after the teadher legan the less.

Work sheet

Consider the following phenarenon.

This is an incident that has ocaared aoout hurndred years aop.

A gragp of 10 stuoarts of a cartain school ware used to patronise the sare canteen caily
to have their tea during the sdool intenal. They were in the helit of sitting an the sare ten
dairs which were ina row. Qe day the anner of the canteen mece the follawing praoosal
to them.

“Taday your grao is seated in this arder . When you care here tawrrow you sit in a
df ferent ader ard likewise charnge your sitting ader daily . Y au have exdausted all the
differert aders ar sitting Twill give yau all your refredments free of darce.”

Do the following activity in arder to inquire into the canteen owrer ’s proposal

metharetically .

il Take 5 pieces of equal square card boards and mark themas A, B, C, Dad E as
shown elow:
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)  Draw two squares a little bigyer then the doove squares an a shest of pgoer ina row.

In how many dif ferent ways can the two squares marked A and B can ke placed
insice the two sqares an the shest of pgeer.

(f)d Drawing three square in a row ard using the cards A, Bard C.
B  Drawing four squares in a row ard using the cards A, B, Card D.
9 Drawing five squares in a row ard using the cards A, B, C, Dad E.

Find the nunber of different ways in which the cards can ke placed with oe card
insice a syBre.

Note domn the results of each of the cases aoove an a shest of raper.

2 The netwark of a system of roads carecting the 5 cities A, B, G, Dad E to a city
Ois as falloss:

5] In hownmany dif feratwayscen (1) A (@) B @il C @) D (v E ecnbkeresded
from O?

©  Descrile a covenient way of dotaining the aoove results.

0 Is thare a relatioship between these results ad the results dotained in the adtivity
(1) dooe.

If there is a relatiadhip elain why it is so.

8 W rite an exaression as a prodict of integers which gives the nindoer of dif ferat
vays inwhich 10 different dojects  (living, non-living ar symoolic) can ke placed in
arow.

Sinplify this expression. Hence write down your judgarent with regard to the
praposal mece by the canteen owner mentioned earlier.
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W rite an exoression in the fam of a product for the nindcer of dif ferent ways in
which n dif ferent dojects can e arranced ina raw.

Criteria for Evaluation

L Fropging in the task as instructed.
Construction of metheretical mocels.
Exaressing idess lagically .

o b W N

Group Assignment 2

Neture of the student lased activity: Qoen text assigment.

04.1

04.2

04.3

Competency Level:

04.1.1 Trterprets the evarts of a random exoerinent.
04.1.2 Applies prdaability mocels far solving prablans an randam evertts.

Nature of the assignment : Qoen text assigment of revising the knowledoe doout sets
ad o lity .

Instructions for the teacher

1L Aoout 2 wesks befare beginning the lesson on prdoabi 1ity instruct the students to
stdy the lessons an sets ard rdaali ity in the text bocks framgrades 6 to 11, Ghwve
the given assigment to the stodants.

2 Instruct them to suanit answers aoout ane wesk lefare the lagimning of the lesson.
3 After evaluation of the answers begin the lessm providing the necessary fesdadk.

Assignment

W riteall slstsof A ={1, 2, 3, 4, 5 }. Howrmeny suosets are there ?

Selert the skssts of B= Jx[x€ Z, x<10} frantre following sets.

P={1429 16} Q={2357}
R = {Primenuers lessthan 10} S = {Conting nuroers less than 10}
T=1{24¢628} U=1{1,23456 7829}

Qut of the sucsets you have selected write down the pragoer suosets of A, if ay .
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@

i A:{11213r4r5} ; B = {113151719} ad g= {1/213141516171819}1
write the elavents of

0 AnE @ 4B ) © B 0 A'mB

() A'OBR () (AnB) @) 4~BT ® (AUBY ® A'nB
State the following laws about set alcgaa ard varify tham by means of Vern diagrans.
(1) Camilative Law (id) Jistribtive Law

() Associative Law (iv) De Morgans Laws

Uderlire the corect results ait of the folowirg.

i} Amig=A i} Auag=4 (@ = A
(®) AT h =4 Y AmhA=p
] Defire a random experinent .

@ Select random experinents fran the following:

S will rise tamorrow.

Testing the tq side when a coin is tossad.

Testing the too side wen a dice marked fran 1 to 6 is tossed.
Testing the nnber of sick students st have during scdhool hoars.
Measuring the life scan of an eledric kalb.

Drawing a kall at randam fram a kg antaining 3 red kalls ad 1 blie kall
which are idetically egal.

& ¢ T T T T

f)] W rite the saple seace of the randam experiments you have selected aoove.

In the randon expeeriment of doserving the tgo sides when two coins are tossed
sinultaneasly .

il W rite the saple sace.
i} W rite two sinple evats in it.
fin)] W rite two carposite evats in it.

What are mutally exclusive everts.  Explain with an exanple.
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8 Toss a coin 25 times and aarplete the following table.

Nurtcer of Times Side dotaired (Heed ar Tal)
1
2
3

25

) Fird the suooess fraction of daaining a heed when the coin is tossad 25, times.

) Repeat the experiment 50 times, 100 times ard fird the sucoess fraction of dxtaining a
heed.

i) TIf suaoess fraction is to e taken as a measure of racahi lity how should e the nuoer of
times the experiment is to e repeataed?

O What is an equally praeble evant?  Select equally prdoable events fram the following
randam exeeriments.

) Qoserving the sice datained when a coin is tossed.
Ocsarving the side dotained when an unbiased dice marked 1-6 is tossed.

@) COoserving the colarr of a kall taken rardanly fram a keg antaining 2 blte kalls ad 3 red
lalls.

B

) Qoserving the nunoer of a card taken randanly fram a set of identical cards rnumoered
fran 1-9.

(10)) W rite the saple seace for the random experiment (i1) doove.
FA = { Octaining an even rnuncer}
B = { Octaining a prime nunter }
C = { Qttaining a square ninber }

D = { (Qotaining an odd nundeer }
) Fird
@ P® b PB © PO @ PO © PAMB)

® PAMQCQ @ PCmA b PAB @) PAUBLUO () PAMBMO)
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(iil) Poettat
@ PAWB) = PA) +PB -PAMB)
b PALBWLIC) = PA) + PB -PC) -PAMmB) —-PBmQ)
- PCmA) + PAMBMC)
© (@ Selet twomislly exclusive everts.
(O Fid PAWD)

Criteria for Evaluation

L Use of text locks far dotaining the necessary knowledoe.
Knowledoe of set Alogra.

Knowledce of basic aoncsots in prdoahi lity .

Follawing the given instrudtians carectly .

Exressing idkss freely .

[©2 B N S N v

For the written test teadher can dhoose questians fran the following ar he / she can precare
questions an his/ her aan.

Permutations & Combinations
1 8 Treeboys adthres girls sit ina row of six seats.
Find the nunoer of ways that
i} they can caypy the ssats.
@) the three girls sit togter,
i} the three girls ad the three boys sit in alterrate sets.
© Ina crtain eaniration you are required to answer six ot of nire questians.
Find the nurber os ways that you can choose the six questians.
Also, fird the numoer of ways that you can dhoose the six questians,
i} if the first three gestias are copulsary
@ if at least for swuld ke ssleced fran the first five gestias.
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2 B aaagmittee ansists of 3 Mathamatics teachers and 4 Riolcgy teachers. In how neny

3

8 Arectargular caridor is paved with 20 tiles B

ways can they sit ina raw if

i} they ey sit in any arder

@ the teadhers of the sare suoject sit rext toeach oter.

ni] ro two teadhers of the sare suoject sit rext to each other .

©) the teadrers of the sae sdoject sit rext to each other such that ae particular
Matharatics teadher always sit with his wife who is a Biology teacher .
Consicer a regular polygon with 7 sices.
) Howmeny diagonals are three in the polygon?
Wet isthevalie of 7, if the nnber of sides is twice the nrer of diagaels?
) Howmeny triangles are there, whose vertices are the vertices of the polygmn?

@M Qut of the triangles in (i) above, how many have exactly ae sice coincident with a
sice of the polygm?

v Qi of the triangles in (1i) doove, howmany have two sides coincidentr with two sides
of the polygm?

Dedue thet, if n > 3, the nindoer of triangles whose vertices are the vertices of the
rolyom ard the sides are the diagorals of the polygm is

g(n —4)(?@ —5)

as dhoan in the diagran. A littledir] wides
top frantile A to tile B, by jurping fran
aetiletoareidiorirgtilemtteridt ara
reidinring tile infrat (@e suchpossilility
is shown in the diagram) In how many ways
can de do this? A__L

I\__>

b A gopd diildencasists of 3girlsad2boys. A secod grap of children amnsists of

2 girls ard 3 oys ard a third grogp of children ansists of 1 girl ad 4boys. A teamaof
three children with at most two fram a grogp is selected at randan.  Tn how meny ways
can the team e selected so that always there is ae girl ad 2 loys in the team.
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Derivatives I1

1 8 Awater tark has the daee of a frusimof a ridht ciradlar cae.  The heidht of the tark is
Snetres, ard the radii at the too ard bottan are 2 metres ard 1 etre regoectively . W ae
is eing pped at a anstant: rate 0.7 adoic meters per minute into the tark, which was
Initially enpty . Sow that, when the heicht ~F rete Taal franoottan is x metres (0<<5),

o
ﬁevolmeofvatermtketarﬂ{is% x+151° +75?~’) Qlicnetres. Fird the rate at
which the heidht of water level is increasing when x =2.

B Ie fi)=x-2x’+cx+d , viere ¢ ad d are axstats. Tregragh of  y = f(x) passes
thraoh the poirt (1, 4) ad the tancert at this point to the arve isarallel to x axis. Fird
trevalie of cad d.

Also, fird

il tterae o velies of x fr which  y is inoeasirg,

@ theragp of valiess of x farwhich  y is deareasirg,

() the co-ardinates of meximm and minimm points of the grach.

Sketch the grach of  y = fx)

2 8 Awindow has the shape of a rectangle surmounted by a samicircle. The total perdimeter of
the window is 20 m. Fird the dimensians of the window such that the total area of the
window is maximum.

Skl Setchttegahf ¥ = o3

fx—10 Gx—10

Draw the grach of xy =1 in the sare diagram. Hance, showthat 3x% —9x+10 =10 Ies

aly ae real roct ad this roct is less then 1.

© Find the meximm ard minimm points of » =
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Mathematics

Integration

1 P~ Z

—+

_ = +
x(2x-0% x 2x-1 (2x-D°

Fird the anstants A, B ad C such that

1
[ ax
Fence fird \[x{Ex —1P

2
Uke a suitatle sistitubion to evaliate J‘x(E—x}sdx [Hirt : pt 71 =2-x |

W rite sim3x sin x in the form k(cosC—cosD) where k is a constant.
ﬁrdjsin 3x.sin x dx

T

T odinx i .
Evaluate 13+5m” [Hirt : ot 3+ 5 cosx = u]
1
dx
Ix4—1
1+ x* B C
Fird the aonstants A, B ard C such that =A+—+—
x(1-x) xr 1-x

Hence, show that
Jx(l—x}

cfx=1n§—1
3

Use a suitable transfametion to fird J'E:-::-sm x.sin’ xdx [Hrt :pt u =as x]
Show that cosdx =8 as?x-8as?x +1

Hence ar otherwise, fird IE054 xdx
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1

-1

3 9 I fix)=

1 A B Cx+D
Fird the anstants A, B, CadDsuchthat ——— = + t—
-1 z-1 x+1 x°+1

1

-1

Heres, fird I dx

0 Usingthe idatity casx=2coszg—l,

: 1
J=Jl+ . dx ={ gdwrite thevahe of J.
S X

0 Uee a suitable siostitution ad evaluste
—:nx

_;'_?T
sing
(x +casx)
Hirt : pt, x +cosx =u)
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1.1

1.2

1.3

14
1.5

Term 2

School based assessment

Instrument number 01.
Competency Level : Solves integration prdalans using the method of integration by
LS.
Nature of Instrument : 2n irdividal assigment far derivation ard use of the famula
for integration oy arts.

Instructions for the teacher for the implementation of the instrument
1L Provice the given wark shest far the studants and et them engeoed in the task.

2 Direct the tudents to datain the firal answer to the prdalem by the siocessive golicatian
of the fomula ar by any cther tedmiqe.

3 Provice the recessary feedoack after evaluation of the assigment.

Qalitative gplicatians (necessary instrurents) : Coples of wark shest.

Work sheet

Y au are required to cet encaord in the task by follawing the instructians given kelow .
1L When u ad v aediffeatidile firctias of x we know that

According to the definition of the antiderivative of a function

v . cfi 4
cahae || & — +tv— |dx
I ax afx

o P cfn drt
' ; ' ' | —|dx=wv—|v| —|dx+e
Usirng the laws an integratian, derive thet ‘[ x ‘r x
2 Using the result you dotained aoove evaluate the following integrals.

) Ixsinxcix; Take u = =x, ﬁ=sin:J'f
ax

I} Ixjcosxdx; Take u=x°, ﬁ=|::-::-sx
dx

i) J‘e"sinx.:fx; Take = =2", @=Sinx a
dx
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) Ilnx.:fx; Take u=lnx, —=1

1.6 Ciriteria for Estimation

Derivation of the famuila for integration by parts.

Use of this famila.

Derivation of integrals of the relevant fuctians as anti-cerivatives.
Following the given instructians.

[ N N

1.7 Marks for criteria

1L  Very Good - 4rmarks
2  Good - 3merks
3  Ear - 2rmarks
4  Should improve- 1 mark

1.8 Meximmmaerks that can e earmed for this instrurent : 4 x 5= 20 marks

Term2
School based assignment

Instrument number 02.

2.1 Competency Levels :57 Amnlyses the praperties of prdoahility distrilations of a
aotinuass variable ad a discrete variahle.
5.8 Interprets the matheratical expectation of a randam
aridde.

2.2 Nature of Instrument : 2nirdividsl assigwert for firding the prdetility distrilootion,
nmean, variance ard movent of a randam variable.
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2.3

2.4
2.5

Instructions for the teacher for the implementation of the instrument

1L After the lessm on prdoaoility distrilatians, et the stdants encpopd in this assigment
to test whether those ancgts are instilled in tham,

2  Glve the necessary feed ack after evaluating the assigment.
3 Provice the necessary fesdoack after evaluation of the assigment.
Qalitative gplicatians (necessary instrurents) : Coples of wark sheet.
Work sheet
Y au are required to cet encaord in the task by follawing the instructians given kelow .
1 i} Defire the rdeahi lity distribation of a discrete randon vardable X ard state its
@ Defire , thenmean of X [Expectedvalle ar E (X) ]
Tre prdeebi ity distrilution of a discrete randan variahle X is given kelow .

X -1 0

i
2 -
P k 5

Find the value which k can take.

[\_:.|n—t|—‘

(iv) Find E(X).
(v)  Write down the probability distribution of 2X + 1.
(vi)  Find E (2X + 1) using the distribution in (v) above.
(vi)) Varify thatE (2X +1)=2E (X)+ 1
(viii) Write down the probability distribution of X?.
(ix) Find E(X?) using the distribution in (viii) above.
(x)  Define Var (X).
(xi)  Find Var (X) using that definition.
(xii)  Varify that Var (X) =E (X?) - [E(X)]?
(xii)) Explain what is meant by the first moment of a random variable about the origin.
(xiv) What is the second moment of a random variable about the mean?
2. (1) Define the probability density function of a continuous random variable X. State

its special properties.
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(xiti)

(xiv)

Defire the mean [exoected valie of X ar E(X)] of X.
The pracali lity density function of a continuous randam variable X is given
below.
Juxy=kx ; for 12x43
oo else.
Fird tre pessible valies of k.
FidE (X).
W rite donn the prohi ity density function of 2X + 1.
FirdE (2X + 1) usirg the fundtion in () aove.
Varity that B (X + 1) =2E X) + 1.
W rite down the pracabi ity density function of X2
Find E (X) using the function in (viii) above.
Define Var (X).
Find Var (X) using the definition in (X)) above.
Varify that Var (X)=E (X?) - [E (X)]
Explain what is meant by the first moment of a random variable about the origin.

Whaty is the second moment of a random variable about the mean.

2.6 Criteria for Estimation.

A e

Expressing definitions.

Use of properties of a probability distribution.

Use of definitions for the expectation and variance of a random variable.
Finding the expectation of a function defined on a random variable.

Varification of a given result.

2.7 Marks for Criteria

Very Good

Good

Fair

Should improve

04 marks
03 marks
02 marks
01 mark

2.8 Maximum marks for the instrument 5 x 4 = 20 marks.
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Far the written test teadher can doose questions fram the following ar he / she can recare
questias anhis / her omn.

Binomial Expansion

15

1
1 @ Firdtre cefficiet of x**and x'7in the expansion of[f‘ ——3]
A

x ]
(b) Inthe binomial expasion of [1 + ;] in ascending powers of x, tte coefficiat of x*is

.
& Given that » is apositive integer,

il firdttevalhe ot n.
@ emlete tre cefficiat of x° in the expansion.

2. (a) Expand (1 +ax)®inascending powers of x uoto ard inchiding the term in - x?
The coefficients of x ad x?in the expasion of (1+ bx) (1+ ax)® are 0 and -36 respectively.

Find the values of ¢ ad b giventret a >0 ad b <0.

32 1Y
© Fird the term ircegerdert of x {1+ X +2x - 3

3 @ T xis so small that x* and higher powers of x are negligible, show that
x
3+2x)|3-2 |2 P (9-3x- 24
(32935 ) 27 6 -35-2¢)
(b) Given that the coefficient of x in the exearnsion of I:l + .:zx)j isegal totte aefficiet of x*

G
X
in the expansion of [ 8+ 3 ] calculate the value of a.
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Integration

T

1 8 Use integration by parts to evaluete JI SN Zx dx |

O Fird the area enclosed by the arves 3 = —(12-8x+x°) ad y =x.
0 The table kelow gives the valie of a function.

X 1 1.5 2 2.5 3
fu)| 0.8 1.2 1.7 2.3 3.0

3

Baliate Jf(x}cfx 0 Ukirg trapezcichl rile with 4 irtenals.

@ Using simpson’ s rulewith 4 intervals.

2
2 7
2 8 Using integration by parts show thet nglmc.a?x=§1nz—E
B Vaifytret y* = 3x ad x? = 3y passes thrach the point (3,3) ard fird the area of the
finite region bourded by these arves.
5

1
O Falge J?dx

5
1
Find agoroxinate value of I?fﬁ using simpsan’ s rule with 4 irterals.

3 8 Ueeinegationby parts to fird ‘I‘x'ehd’x

b CGladarette area of the finite regionbouded by the are y=x 34 x) adtte lire
y= X.

74



Inequalities involving moduli

1 |x|<cz ifadalyif —g < x<a

x| >a ifadaly x<-a or x >a where a > 0.
Using the aoe reslts ar cttenvise, fird the set of valles of x seisfyirg the fol lodrg iregelities.
8 [3-2x<5 b 2x+3>1 @ |x—4|>2x-2

2 Firdtresstofvalesof x forvhich

8 |x-2[-2]2x-1>0

O x>|3x -8

3 @ Firdthe st of values of x satisfyirg the inegality .
x+2|x-1>2]x+1-3

O Drawthe grgdhs of (1) y=xj—x—63d(jj) y=|xg—x—5| in the sare diagram.

4  Draw the grach of y=|x2—4x+3| ad y=|r-1| in the sare diagram.

Herce solve the ireqelity [@ —4x+3| > |x- 1|

Series

=

) Eijlogf
¥
B Ie 5, =1+2x+3x" + +ax""

By ansicering {1-x)5, find &,

Hence, when |x|< 1, dedue Z?ﬂxﬁ
»=l

5



1 T = 2r+1
0 Iec f'(*‘"]'=—gard ¥ rj(r+1)2

r

Sovthat U, = f(r—-Ffir+1l
Hence find ZU?» ard show that ZUr is covercet . LG:SN=ZU?». Fird the
A ¥=l ¥=l

minimm value of 7 far which

Statistics

8 Two wnifamdice are throan. Qotain the rdeehility distrilbution far higher of the two
scares (ar common scare if both are equal) .

9999
10000

n

] the mode
Ll the mean
(@ the variane
() P(X < 3)
Y P(X 3
O A rardan varidble X has prdeabi lity density function

O =kt (2-x if 0€x<2

=0 ctherwisze.
Fird
] tre valie cf k. ] E (X
i) Var KX () the mode V) P(1<X<?2)

o
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