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COMBINED MATHS I (1¢t Term)

Com.
Level

Learning Outcomes

Guidelines for Subject Matter

No. of
Period

11.3

27.1

1 States the modulus (absolute
value) of a real number.

2  Defines the modulus
functions.

3. Draws the graphs of modulus
functions.

4.  Solvesinequalities involving
modulus.

1. Interprets the gradient (slope)
ofaline.

Inequalities including Modulii
Let xeR
Define |x|=x, if x=0
=-xifx<0
Let 7 : IR — IR beafunction
|/ is defined as follows.
/| R—-R
71(x) = |7 (=]
|F](x) = Fix), if Flx)jz=0
= —f(x), f F(x)=0
[Mlustrate with examples.

Graphs of the functions such as
¥= |ax|, y= |ax+f:'|, ¥= |ax|+b

¥y = |c:x+b|+c

¥ c—|.::t;c+£:l|

¥ |.:;tx+£:'|+|r:x+.:i|

|c1x2 +E:'x+c|

F
where a.,b.c,d e R .

Determination of solution set of inequalities
such as

At

|.:;rx+ E:'| = |r:x+ .:1’|

ki

|.:xx+ E:'| = lx+m

lax+&| + |ex+d| 2 k
(1) algebraically (ii) graphically
where a.,&,c,d e R .

Straight Line

Define the gradient m of a line joining two
Fa TN
=R

. i b i A
points |z, ) and |x,,),;) to be

provided that x; # %, .

Explainthatif & is the angle between a straight
line and the positive direction of x axis, then

m=tan &

06
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Com. Learning Outcomes Guidelines for Subject Matter NO’_ of
Level Period
2. Derivesthe various formsof | ¢  Straight line with gradient m and
equation of straight line. intercept ¢ at y axis is
y=mx+c
*  Straightline with gradient 7 and passing
through the point { x,, , | is
y-—n = ml:x_XI:I
*  Straight line passing through two points
': xl:.}’l:' and ': xz:)’z?' is
Fa ¥
F¥=n =( E_IJ[X—JH]
Ay T
provided that x; # x, . If % = x; then
itis x= .
*  Straight line with intercept on x and y
axes are a and b respectively is
bxtav=ab.
*  The perpendicular form of a straight
line xcosax+ysina=p, p is the
length of the perpendicular from the
origin and ¢ is the angle which that
perpendicular makes with the positive
direction of x axis.
*  QGeneral form ax+&y+c =10,
272 1. Findsthe coordinates of point | Solve the linear simultaneous equations to 02
of intersection of two lines. find the coordinates of point of intersection
of the corresponding straight lines.
2. Derives the equation and | Derive that the equation of a straight line
applies to problems. passing through the point of intersection of
two lines ax+&y+c,=0 and
ax+hy+e,=01s
Alax+by+e,) +ilax+by+e,)=0
where A, g are parameters.
27.3 1. Identifies the positions of two | Given a straight line ax + &y +c = 0 and 02

points with respect to a given
straight line.

two points (x, 3, ) and (x,,),) show that

the points lie on the same sides or opposite
sides of the given line accordingly

I:.:;txl + iy +c:I I:.:;t;c2 + by, +r::l =0,

3




Com. Learning Outcomes Guidelines for Subject Matter No. of
Level Period
27.4 1. Defines the angle between | State that there are two angles betweentwo | 02
two straight lines. intersecting lines. Generally one is acute and
the other is obtuse.
2. Obtains a formulato find the | Derive the angle between two straight lines
gngle between two straight y=mzx+e, and y = myx+c, is
lines.
1| ¥ T
tan m , provided wmepm, = —1.
Two lines with slopes #z; and #z, are
(1) parallelifand only if #2; =,
(i) perpendicularifand only if #zpe, = —1.
27.5 | 1. Writes the parametric | Show that the parametric equation of a straight | 10

equation of a straight line.

2.  Finds the perpendicular
distance from a point to a
straight line.

3. Derives the image of a point
on a straight line.

line is x=x+trcesd y=y+rand.
where & is the angle the line makes with the

positive direction of the x axis and AP = |r|.

For ax+&y+e=10

Y—n __[:x_xl:] —;

@ &
Where ¢ is a parameter.

Show that the perpendicular distance of a point
(k) from a line ax+ by+ec=10 is

|z + B + |

@ +b
Deduce that the distance beween two parallel
lines ax+hv+ec =0 and ax+bv+d4 =01s

4|

«».l'.:z2 +5

Show that the image of a point (&, ) onthe

line Ix+my+au=0 is (a+it, 5+mt)
—2(la+mB+x)
where i = —————F——
I +m




Com. Learning Outcomes Guidelines for Subject Matter No. of
Level Period
Obtains the equations of | Show that the equations of bisectors of the
bisectors of the angle | angles between two intersecting lines
b.etween two intersecting ax+By+e, =0 and ax+By+e, =0
lines.
ax+hy+e dnx+h,y+c
are 1 by 1_ 4% 2V T
\’.:112 +h7 .\,’.::2:4 +h,°
Circle
28.1 Defines circle as a locus. Define a circle as the locus of a point which 02
moves on a plane such that its distance from
a fixed point is always a constant. Fixed point
is the centre of the circle and the constant
distance is the radius of the circle.
Obtains the equation of a | Equation of the circle with centre [:.:z,E:-:] and
circle. S . -
radius ris (x—a)" +(y—&) = r*
If centre is the origin, the equation becomes
X+ yz =r.
Interprets the general | General equation of a circle is
equation of a circle. 243 4+ 2gx 4+ 2 de = 0.
Show that the centreis (g, — /) and radius
Jet+7Fi—c, where gt o=
Finds the equation of the circle | Show that the equation of the circle with the
hen th i f . . /
when t © qnd points ot a points | x, ylxl 7z ,y;l as the ends of a
diameter is given. . N hon !
diameter is
I LY L i W L
I-.x_xl.'”'.x_ = .II +I\y_yl.'”-.y_y2 .II =0 :
282 Identifies the position of apoint with | Given a point F = I: Xy yl:,j and the circle 01
respect to a circle. P )
S=x'4y" +2gx+ 2 +c =10, explain
that the point P lies inside the circle or on the
circle or outside the circle accordingly as
x§+y§+2gxn+2jj;n+c§0
28.3 Discusses the position of a | Let T = /x +#pr+# = 0 be the straight line 03

straight line with respect to a
circle.

and 5= x* +y* +2gx+2 A +¢ = 0 bethe
circle.




Com. Learning Outcomes Guidelines for Subject Matter No. of
Level Period
By considering,
(1) discriminant of the quadratic equation
in x or y, obtained by solving S=0
and U=0.
(i) radius of the circle and the distance
between the centre of the circle and the
straight line.
Discuss whether,
(a) theline intersects the circle
(b) theline touches the circle
(c) theline lies outside the circle; in both
situations (i) and (ii).
2. Obtains the equation of the | Show that the equation of the tangent at
tangent at a point on a circle. T= I: Ty Vi :l on
S=xrt 4y 4 2gx+ 24 =0s
XXy + ¥ +g|:x+2q:,:|+f|:y+y,]:|+c =10
28.4 | 1. Findsthelengthofthetangent | Let §= 2 +y? +2gx+2 fr+¢ = 0 and 04
drawn to a circle from an
external point. F (xu . Yo ) be an external point. Show that
the length of the tangent is
—\/x,f +y§ +2gx, + 25, e
2. Finds the equation of the [ Obtainthe equations of tangents drawn to a
tangents drawn to a circle | circle from an external point.
from an external point.
3. Obtains the equation of the | Let 5=x*+)* +2gx+ 2/ +c=10
chord of contact of the ) .
tangent. P=(x.%)
Show that the equation of chord of contact
of tangents drawn from P is
XX, + 3 +g|:x+x,]:|+f I:y+y,]:|+c: )
28.5 Interprets the equation 5+4;; = (1. | Explain that 544 = 0 represents a circle 03

that passing through the points of intersection
of the circle S=0and the straightline z; = (1.

where A is a parameter.
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28.6

28.7

1. States the conditions to
decide the position of two
circles.

2. Obtains the condition for two
circles to intersect
orthogonally.

3. Finds the equations of
common tangents.

Interprets the equation
S+4s' =0

LetC, and C, be centres of two circles with
radiir, and 7, respectively.
(1) Ifthe circles touch externally, then
C1C2 - 7"1 + 7"2
(i) Ifthey touch internally, then
GG = |’" 175 |
(i) Ifthey intersect, then
(iv) Ifone lies within the other
CiCy < -7
(v) Ifeachlies outside the other
0, =ntr

Define the angle between two intersecting
circles.

Show that if two circles
S=x*+y* +2gx+2+e=0and
S =y g’ x+25 v+ =0
intersect orthogonally, then

Cgg' 2 =t

Show that the common tangent at the point
of contact of the circles S=0and S'=0is
S-S§=0

Derive the equations of common tangents
of two circles.

Let the equations of circles be
S=xt+y 4+ 2gx+ 28 +e=0 and
eyt 2’z 42 v+ =0

(a) If they intersect and A4 =-1 then
o4 32f = [ represents circles passing
through the points of intersection of S
= 0 and S’ = 0, where 1 is a
parameter.

If they intersect and 4 =-1 then
a4 19f = () represents the common
chord.

10
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29.0

1.

2.

Defines conic as the locus of
apoint.

Obtains the equations of
conic section.

(b) If they touch and A=-1, then
5415 = [ represents circles passing
through the point of contact of the two
circles.

Ifthey touchand 4 = -1
a+15' = [ represents the common

tangent at the point of contact of the two
circles, where i is a parameter.

Conics

Definition:

The set of points in a plane whose distances
from a fixed point bear a constant ratio to the

corresponding perpendicular distances from
fixed straight line is a conic.

fixedline' /

Let S be a fixed point and / a fixed straight
line. From any point P, the perpendicular PM
is drawn to the line /.

SP
The locus of P such that ST constant, by

definition is a conic.

Fixed point is called the focus.
Fixed line is called the directrix

Constant ratio is called the eccentricity (e)

If # =1 conic section is a parabola
If 0 = & = 1 conic section is an ellipse
If & =1 conic section is a hyperbola

Derive the equations,
y* = dgx is parabola

xi 2

<=1 isellipse,
at b P

where & = a* (1 —£*)

03
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i - %‘j =1 hyperbola,
)

where &* = &* Ifé'j - l'jl

Discuss the coordinates and directrix of each
conic section.

Assymptotes of hyperbola.

2
When & =« , the hyperbola i - ";% =1
@

becomes z* — y* = a*.

The standard form of rectangular hyperbola

. a .
is xy = ¢*, where c is a parameter.
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Work, Power, Energy
3.10 [ 1 Explains the concspt of |Explain the idea of wark that the point of 08

work.

2  Defines work done under a
axstat foee ad its wnits.

3  Exolains the Brergy.

Jelication moves uder the action of a fare

W ak is defired as the product of the castant
foree and the distance thrach which the poirt
of goplication moves in the direction of the
fare.

— EN

A = B
P

W ork done = Fd Nm

Tre nit of fare is newton ard the it of
distae is metre . So that the it of work
dxe by a fare is newton metre . This it is
alleda Joule (.

Dimensions are ML2T?.

The energy of a body is its capacity for doing
work. The SI unit of energy is the Joule .

1kJ=1000J

Note that both work ard energy are scalar

W ak ard erer gy are interdranceable ard so
the nit ard dimension are sare as wark.

10
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Learning Outcomes

Guidelines for Subject Matter

No. of
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N

Explains the Mechanical
Frergy.

Defires Kinetic Frergy .

Defines the Rotantial Fergy.

Explains the Gravitaticmal
Rtatial Frergy.

Frergy.

Fxolains ansarvative fares.

Explain thaet we deal with mechanical energy
aly (exct hest, lidht, soud ad eledrical
energy) and mechanical energy is of two
aye=sH Kiretic Frergy (K.E.)

Potatial Frergy P E)

Kiretic is the cgeacity of a lody to do wark
by virtie of itsmotio. Tt ismeasred by e
araat of wark that the loody does in caning

1
to rest. (otain the fomula K.E. = Emv:‘ ,

where m is theMass ard v istle Velaoity .

Explain that wark doe = dhance in Kiretic
Frergy.

The Potential Frergy P.E) of alody isthe
erergy it possesses by virtie of its position.
Tt is measured by the amout of wark that
the body would do in moving fram its actal
position to sare stardard positio.

Defire the Gavitatiaal potatial erergy as
when a body of mass m israissdttrarha
vertical digare A it does an arout of wark
egel to mgh.
Elastic Potattial Frergy is a prooerty of
stretded strings ard sarings ar capressed
Sorings. The arount of Elastic Potential
Frergy (E.P.E.) stared ina string of refiral
¥gth a adnodils of elasticity 4 wenit
isextercad by a length x isegivalat tothe
amount of work necessary to produce the
etasian.

. 1,
(Qotain that FFE = E‘A?

EPE is always positive wether de to
extension ar to carpression

Cartain farces have the property that the
wark dore by the farces is indgperdent of
the path For an eaple weidtt) such farees
are termed as anservative farges.

11
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311

3.12

10. Explains conservation of

1

Medhanical Frergy ard geplies
o solve rddlans.

Defines Power ard its units.

Bxplairs the tractive fore.

Derives the famuila for power .

Explains the Inpulsive adcion.

States the units ard Dimrensian
of Ipulse.

Defines the Principle of
conservation of linear—
momentum.

The rinciple of arservation of the medhenical
erergy far a systam of hodies in motion uder
the adtion of a aonservative system of farces,
the sum of the kiretic erergy ard the potential
erergy of the system ramins anstant.

K.E. + P.E. = Cxstat

Aplication of the principle of cosarvation of
medenical energy.

Defire thet the power is the rate of doing work.
The power is measured in Joule per second
(5" and this is called a Watt (W ) .
Dimensions are MI*T™.

Tre tractive faree as the rodcing faree fram
the vahicle egire ([ddiving farce) .
Relationship between power, drivirg fae ad
welocity . If a farce F Nnoves a body with a
V s inthe direction of the farce then P =
Fv ((hit of P in watts)

Quice the stdeants to solve prdolars in wark,
Power ard Energy.

Impulse
Defire that inmpulse of a Constant Force as
the prodct of the farce ard time, At -

1= Fa:
Henee, dotain l=m[:y—g:] were m iste
mess of the particle.

I=FAt= A (ny)
Units of impulse is Ns Dimension is MLT .
As Impulse is a vector when applying the
formula I = A (#y) the directions of forces
and the velocities must be taken in

consideration.

If vector sum of external forces is equal to zero
or if there are no external forces acting on a
system of bodies in a particular direction, the

07

08
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Guidelines for Subject Matter
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3.13

4

4

Firds the dhange in Kiretic
erergy dee to inpulse.

States Newton's law of
o

Defines coefficient of
o

Exolains the dirvect impact of a
Shere an a fixed plare.

total morentum of the system in that
diredtion raveins axstant.

State thet the dance in KE. isegrl to
1 2 1

— vt — —

o 2
AE < %m[vz _u::] ==-IL(v+u)
Solve prablems on Trpulse.

Direct Impact

Direct impact ocarrs when the directians of
the welacities of the stheres just kefae the
Inpect are alag the lire of caniores an ineact..
Then two bodies impinge directly, te
relative velacity of sgearation after the inpact
bears a anstant ratio to relative welocity of
Joaroach befare the impact.

Tre arstant ratio is called coefficient of
restitition ard dancted by €.

kefare impact after impact
— i, —Flg =V, =V

0/0/0]0

The axstat e dgoards anly an the material
of which the bodies are mece.

D=eg=1
Fe=1 thelbodiesare sid tole parfectly
elagtic.
T =0 thelsdies are said toke inelastic.

2L

ANSSSSSSSSN
SSSSSSSSSSN

befare inpact after impact

15
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3.14

1

Galadlates the dange inkdretic
aerqgy.

Defires the angular welocity
ard ageleration of a particle
rmoving in a plare.

W rites the relation between
polar coordinates and
cartesian coordinates and

The wvelocity after impact is equal to

e (welocity kefare impact) ard in the qgoosite
Srect]

During divect impact between two bodies of

masses m, and m, the loss of kinetic energy

due to impact is

AE = — %1 (1 2,3
2wty
is the relative welacity at the tine of inpact.

Fe=1,ten AE=0

, Where v

Circular Motion N

h

"\
04\ J A
Let Ole a fixed point ard@iisaﬁ;ed]jre.
If aarticlemoes in this plae tten e agular
welocity of P aoatt O is cefined to ke the rate
at which the angle RA increases is denoted

At
Tts units are given by (rad )
Argular acceleration is defired as the rate of
increase of angular velocity .
Argular aaeleration given by
d (a0)_d’e
gt dr | d
48 _ 5
d8
Tts wnits are givenby rad/s?
},r.ih

Pix,»)
AT |

e r

10

14
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3

¥
Finds the welocity and ‘
acceleration of a particle -

roving in a circle.

I FP=la &)
P=lagcos8 asné)

@=acos§§+asin 8

= [cos & +sin 5'{:|

I =cosdi +sin dj

di
Show that —==87 ad |m|=1,m 5

perperdiailar to /.

F 3

tg

Pnowes in a circle ad CP = a (arstat)

iza[cos%+sin9{}

=al
Sow thet te wlocity ¥,
4 ]
—izv:cxé‘m ad
di ~ -

aElaation f = —.:15-'2{+aéjﬁgz ad ineqpet
F. AR

PN aP:
NVANY,

-

Defire the wnit vecot /[ intrediretdoncf OF .




Com. Learning Outcomes Guidelines for Subject Matter No. of
Level Period
Poeleration:
1 Carporent towards the centre is @&*
ard
2  alagthetaet is @8
States the velocity andExplain thet the welccity 8 is alag tte
acceleration of a particls . . s
mmthwufoﬁnspeedrtargettardthespeedlsmfmn ad B
acrie. axstat. It falloss et & is axstat. Haxee
Velaity V= a8 = aw
: 12 2V
Aoceleration @& = aa® = — towards the
e
aaire.
Finds the magnitude and Explain that since the particle moves with
direction of the farce o § wnifom sesd, the aceleration is towerds the
perticle novirg in a harizantall centre and a force must be acting towards
circle with unifaom soesd. the aantre ard this faree is called cantrificgl
foce.
Solves prablems involving Guide stidents to solve prablars irvolving
notion ina hordzatal cirdle. | the notion in a harizantal circle including
anical perculum.
3.15 Bxplains vertical motion. When a particle noves in a vertical circle of 10

radivs a, with varying welocity v, tte
aceleration towards the cantre of the circle
v v

B— ad T in tre diredtion of taroet.
e

16




Com. Learning Outcomes Guidelines for Subject Matter No. of
Level Period
2  Explains the motion of a ring | Motion restricted to ciradlar path.
threaded on a fixed smooth| Explain thet the anly exterral foree ating an
vertical wire / particle noving | the particle is Reaction. As the reaction is
in a fixed swooth ciraular,| perpediailar to the direction of motian, it does
vetical . no work.
L Ilaw of conservation of energy can ke
goolied.
2  Aplying F=ma inthersdial diresttion
R can ke fourd. Since the ring camnct
leave the wire, the only condition
recessary for it to describe aaplete
circle is thet its welocity is grester then
Zro at the hichest poirt.
Iet u ke the vwelocity at lowest point.
6 I u2}4a:g it descrilbes a amplete
circle.
o] fuz-:i-’-la:g aare to instantansous rest
before reaching highest point and
SdcsagEntly oscillates.
3 Firds the codition for the

motion of a particle suspanded
fran an irelastic ligt string
attadhed to a fixed point, in

L& u ke the welooity of particle m inte
harizontal direction at the Ioaest poirt.
Then the string has turmed through an angle
g, E v ketewlacity adT ke the tensio.
Using conservati on of energy and goelying
F=ma intre redial direstion, ddain

2 ; .
vi=ut - 2ag(l-cosd)

T= E[uj — 2ag +3agcos E:I
@

Disasss the following.

1 F #* =2ag , the sring is abays tat,
rerticle cacillates kelaw the lerl of O.

17
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Discusses the motion of a
rarticle an tre atersxrface of
a fixed srooth sdhere in a

2 F 2ag <z’ <S5ag , ten

t becares zero before v becanes zero
ard hence the string becares slack.

T
Then the string is slack E-:: g«
Qee the string is slak, the anly foree acting
an the particle is its on welght ard motion
axtines as thet of aprojeddile.
N ugéﬁag fen
the rarticle moves in a coplete circle.
Nte thet notion of aarticle inavertical circle
on the imersurface of a aroocthgdhere is also
sare as aove.

.

Iet O e the catre of sgere ad a ke the
radiis. A particle is pojpdedwith welocity u
in harizantal divection frram the highest point
of a srooth sdhere.

Discuss the motion arnd show that

§ F u'zag, tentteparticde leses the
Sere at the poirt of projection (hidghest
[oirt)

i F ' <ag, tentrepaticle leaestie

sohere, when the radius throuch the
rerticlemekes an agle @ with uoward

vatical, were = cos'l[

ag
Sohve rdalans leeding to vertical ciradlar
mocian.

2 +2cng

18
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COMBINED MATHS I (2" Term)

Com. Learning Outcomes Guidelines for Subject Matter No. of
Level Period
Integration
. . d
25.1 Defines integration the reverse I < [F I:x)] -5 ( x) , then F(x) is an| 03

process of differentiation.

Explains that any two
antiderivatives of a function on
an interval can differ by a
constant.

Defines the indefinite integral
as the collection of all
antiderivatives.

Identifies the standard forms of
indefinite integrals.

antiderivative of f(x].

The antiderivative of a function is not unique.
It can differ by a constant.

d
If E[F(x)] =f(x), then we write
If(x)ai'x = F(x)+C ,
where c is an arbitrary constant.

»tH
+C, =1

Ix”aﬂ’x =2

n+1

1.(a)
(b) Ildx=1n|x|+c (x#D)
x
(c) Ie”cix =e¢"+C

2.(a)
(b) J‘cosx dr=sinx+C

Isinxcis:= —nosy 4+ O

(c) Isechcix=tanx+c
(d) ‘I‘cosecjx dr=-cotx+C

(e) Isecxtanxcix:=secx+(3

63) Icotxcosecx dr=—-cosecx+C
adx Cax
—Y— =gn —+
3.(a) I ,I'az _ 2 a
(—a<x<a)
cfx 1 ax
= _tan T2+ C
®) Iaj +;c2 et = e

(a’# EI)
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Com. Learning Outcomes Guidelines for Subject Matter No. of
Level Period
Explains the integrals when| 1 J‘ ¥ ( x) dr=g ( x ) + C'then
px+q stands for x in
standard forms of indefinite
integrals. ‘I‘f(px+q)dx=lg(px+q)+c
F
where p = 0
25.2 | States and explains basic rules of| If .# and g are functions of x, and kisa| 03
integration. constant then
L e (e =k [ 7 e
2. ([ bk g [el] o= [ e+ [ i
25.3 Defines the definite integral | If ¢ () is an antiderivative of 7 (x) 02
(using second version of the » s
fundamental theorem of|then Lf (x)dx = [}f‘{x)]ﬂ = ﬁ‘(b) - ﬁ‘(ﬂ)
calculus) and states its uses to
evaluate definite integrals.
States the basic properties of] (i) ‘I‘a Fixpx= —Jj S (x)x
the definite integrals. *
? E
(ii) L;:f(x)dx = ka(x)dx
? 3 »
i [ 4 e o} [ 1 (e [ el
@) [ A(xdae=] f(x)aee [ F(x)ax
when @< c <k
) L Fx)dx =L Fla - x)dx
(Proof of (v) is required)
25.4 Integrates rational functions J‘ i (x ) Jr=1n | f( x)| +r 05
7

when the numerator is the
derivative of the denominator.

Integrates rational functions
using partial fractions.

(x)

where 7 (x) is the derivative of £ {x).

F(=x
I Q((x) * where Q(x) is a polynomial of

degree < 4 and factorisable.
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25.5

25.6

Integrates trigonometric functions.

Integrates by substitution.

Using trigonometric identities to obtain the
standard integrals.

[tansx de, fcotx dx, [secx dx

[[cosec d, ‘I‘Sinjxatf, Icoszxctf
Itmgxdx, J‘cotjx.:f:c

[sin® sk, [cos’x ab, [sinuc cosrar dx

Icosmx COSIT X, Isinmx SN AIE o

Use suitable substitution.
(i) J‘sin”xfiﬂc (m is an odd positive

integer)
substitution ¢ = cos x
(ii) J‘cos”‘ x e (m is odd)

substitution # = sin x

(iii) J‘sin”’ x cos X el
Where m, n are positive integers.
Ifmisodd puti=cesx
Ifnis odd put { =zin x
dx

(iv)

Iac05x+bsin x+c
L x
substitution £ = tan 3

e

3 3
\racos r+han® x+e

substitution £ = tan x

v) I a’ -z dx
substitution x = a sin & or acos &
ax
o [

substitution x = « tan &

1
oi) [

substitution x = zec &

03

04
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25.7

25.8

Integrates by using the method of

integration by parts.

1.

2.

Finds the area under a curve.

Finds the area between two
curves.

No. of
Period

dx
(vii) I( Sy e

substitution & = ~fzx +&

. dx
() ‘[(px+q)xfaxj thx+e

1
substitution #x +¢ = Z

and other substitutions

If 2 (x) and v ( x) are differentiable then show
v cf

that Iu [E]dx =V - J“P [E] dx

Problems using integration by parts.

Defines the area under a curve as a definite
integral.

Let y=f(x)1
.J"? F 1
O a b ';;

The area of the region bounded by the curve

¥ = (x),thexaxis and the lines x = ¢ and

A
x=h is Lf(x).:;t’x
This is referred to as the area under the curve

y=7(z) from x=atox=4.
Suppose y = 7 (x) and y= g(x) are two
curves such that #{x}> g{x) inthe interval

[2.4]. The area bounded by the two curves

and the lines z=a and x=%& 1is

[{r (x)-g (=)

05
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Permutation and Combination
8.1 [1. Defines factorial. Definition of factorial 7 02
Normal form: 0! =1
n!=12.3..n
Recursive form : F(0)=1
Fiu)=uF(n-1)
where 7 is a positive integer.
2. Explains the fundamental | Fundamental principle of counting:
principle of counting. If one operation can be performed in m
different ways and a second operation can be
performed in » different ways, then there will
be #2 x x different ways performing the two
operations in succession.
8.2 |[I. Defines "P, and obtain the |Define thatthe number of permutationsofn | 06
formulae for"P . different objects taken all ata time is"P, and
"P =n!.
2. Defines"P_and finds formulae | Define that the number of permutations of
for P, . different objects taken 7 (0= » = ) atatime
#l
is "P and show that "P_= - —.
! ro(m-r)l
3. Finds the permutations in | Show that the number of permutations of
which the quantities may be | different objects taken rat a time when each
repeated. object may occur any number of time is #" .
4. Finds the permutations of n | Show that the number of permutations of n
objects not all different. objects p of which are one kind and the
I
remaining all are different is Pil :
P!
5. Explains the circular | Show thatthe number of permutations in which
permutations. n different objects can be arranged round a
circleis (x# —1)!
8.3 |l. Defines combination. Define that the number of combinations of n 07

different objects taken rata timeis *C, and

|
show that *C, = "

[:PE—.?":]! 7l
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21.1

2.

1.

Explains the distinction
between permutations and
combinations.

Defines a sequence.

Defines an infinite series using
the sequence of partial sum.

Finds the sum of an arithmetic
series.

"B =rl*C,
Showthat (1)) *C,="C
@ *C,+*C,,="C,

Explain (with examples) that in permutation,
the order is important, but in combination order
is immaterial.

Show that the total number of combinations of
n different objects taken any number at a time

is 2" —1.
Guide students to solve problems on
permutations and combinations.

Series

Definition of a sequence as a set of terms in a
specific order with rule for obtaining terms.

If @, is the »™ term of a sequence, the
sequence is denoted by {ax } .
{a,} is said to be convergent, if Jpate oo

exists (finite number).
Otherwise the sequence is said to be divergent.

Connection between a sequence and a series.

Let {ax} be a sequence.

Define 5, = > a, n=1,273..
¥=1

This is called the n™ partial sum.

Definition of an arithmetic series.

A series, which after the first term, the
difference between each term and the preceding
is constant is called an arithmetic series or
arithmetic progression.

Show the general term T,,

T, = a+(r—1)d , where ais the first term and

d is the common difference and the sum of n
terms

04
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21.2

21.3

4.

Finds the sum of a geometric
series.

Finds the sum of arithmetico-
geometric series.

1.

2.

States fundamental theorems
on summation.

Finds the sum of the series.

5, =§[2a+(n -1)d]

=Zla+i]
2
where /is the last term of the series.

Definition of a geometric series.

A series, which after the first term, the ratio
between each term and the preceeding term is
constant is called geometric series.

(i) Show that the general term T, = ar” -

where a is the first term and 7 is the
common ratio.

(i) Show thatthe sumofnterms =, ,
@ Ifl - r”jl

S,=——(r#l
S (r#1)

=na (r=1)
Give examples to arithmetico geometric series

and discuss how to find the sum of n terms of
an arithmetico geometric series.

Show that

] ] ]

0 X +v) 2 Z

¥ ¥

(ii) Zh‘r = E:Z i,
¥=1 ¥=l

where k is a constant.

In general,

] " i
2(wn) = 22
»a ¥ ¥=l

X k] X
Determination of Zr, Zr2,2r3 and
¥=l ¥a ¥=l

the use of above results and theorem

[ Examples (i) >rier+3)
¥a

(i) ZEr(r+l){r +2)]

02

03
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21.4

Uses various methods to find
the sum of series.

Discusses the sum of terms to

Find summation of series using

(1) method of difference
(i) partial fractions
(i) mathematical induction

oo
]
Let Z”n beaseriesand =, = Zur
r=l #=1

If litn 5, =7 (finite), then the series ZHN is
n— x=l

said to be convergent and the sum to infinity is
L.

If 5, does not tend to a limit, then Z”x is
»=l

said to be divergent.
Discuss the convergence of an infinite geometric

series. In a geometric series with first term a
and common ratio 7, the series is convergent if

a
|| < 1 and the sum to infinity is ——
1-r»

10
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COMBINED MATHS Il (2" Term)

Com. Learning Outcomes Guidelines for Subject Matter No. of
Level Period
Centre of Mass (Gravity)
2.11 Defines the centre of mass of | Let the mass of the particle at E, = (x, WV, ) 10

asystem of particles in a plane.

Defines the centre of gravity of
the system of particles in a
plane.

Defines the centre of mass of
alamina.

Finds the centre of gravity of
uniform bodies about a
symmetrical line.

with respect to rectangular cartesian coordinate
system chosen in the plane of a coplanar system

of particles, be where r=1,23, .n.

There exists a point & = (f ¥ ) in the plane of
the system of particles such that,

= = r7 = ¥=l
¥ =
2 and 2
2,7y 2.

G is called the centre of mass of the system of
particles.

The weight of a body is equal to the weights of]
its constituent particles and acts vertically
downward through a fixed point in the body.
The fi%ed point is called the centre of gravity
where the fixed point is independent of the
orientation of the body.

Let a tiny mass at the point F = {x, y} with

respect to a cartesian system of coordinates
chosen in the lamina be # .

| xdm
The point G = (%, 7) is such that * ~ J« T

M
J'cim

Bodies in which the masses are distributed with
the same constant density are known as uniform
bodies.

1. Centre of gravity of a thin uniform rod.

and ¥ =

A G B
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5.

6.

Finds the centre of gravity of a
uniform lamina.

Finds the centre of gravity of
bodies symmetrical about a
plane.

Centre of gravity of a uniform rectangular
lamina.

Centre of gravity of auniform circular ring.

Centre of gravity of a uniform circular
disc.

Centre of gravity of a uniform triangular

lamina.

Show that the centre of gravity of a triangle

lies at the point of intersection of the

medians

- thatistwo thirds of the distance from
each vertex to the midpoint of the
opposite side.

Centre of gravity of a uniform

parallelogram.

Show that the centre of gravity of a
parallelogram is the point of the
intersection of its diagonals.

Discuss the centre of gravity of the following
uniform bodies.

(i)  hollow cylinder
(i) solid cylinder
(i) hollow sphere
(iv) solid sphere

29
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2.12

1.

Finds the centre of gravity of
symmetrical bodies using
integration.

When a body cannot be divided into a finite
number of parts with known centres of gravity
it may be divided into infinite number of parts
with known centres of gravity.

Summing the moments of the parts is done by
integration.

Show by integration that

1. thecentre of gravityof a uniform circular
arc of radius a subtending an angle Zc¥ at

. ) ¢ sin
the centre lies at a distance

&
the centre along the axis of symmetry.

from

2. The centre of gravityof a uniform circular
sector of radius @ subtending an angle 2ar

) . 2asin ¥
at the centre lics at a distance

from the centre along the axis of symmetry.

3. Show that the centre of gravity of a solid
hemisphere with radius « lies at a distance

ol
= from the centre along the axis of

symmetry.

4.  Show that the centre of gravity of a hollow
hemisphere with radius « lies at a distance

)
5 from plane face along the axis of]

symmetry.

5. Show thatthe centre of gravity of a uniform
solid right circular cone of height / lies at

h
adistance ] from base along the axis of]

symmetry.

6.  Show that the centre of gravity of a uniform
hollow cone of height 4 lies at a distance

= from base along the axis of symmetry .

3

08
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2.13

2.14

2. Finds the centre of gravity of
bodies obtained by revolving.

Finds the centre of gravity of
composite bodies and remainders.

Explains the stability of bodies in
equilibrium.

Discuss the position of centre of gravity of a
uniform solid formed by revolving the section
ofacurve.

Example:
¥ = dax revolving aboutx axis between

r=0and x=¢a.

When a body is made up from two or more
parts, each of which has a known weight and
centre of gravity, then as the weight of the
complete body is the resultant of the weights of
its parts. We can use the principle of moments
to find the centre of gravity of the body.

Discuss problems on composite bodies.
Similarly for remainders.

1. Hangingbodies:
Since there are only two forces acting on
the body they must be equal and opposite.
ie. T=Wand
AGis vertical

2.

04

04
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4.1

4.2

1.

Explains random experiment.

Defines sample space.

Defines an event.

Explains evnt space.

Explains simple events and
compound events.

States classical definition of]
probability and its limitations.

The forces acting on the body are

(i Weight
(i) Normal reactions R,, R, at the

points of contact A & B respectively.
(i) Frictions atA & B.

For equilibrium:
The vertical through the centre of gravity must
fall between A and B.

Ifthe vertical through G falls outside AB there
is a turning effect and the body will topple.

Probability
Discuss what is random experiment.

The collection of all possible outcomes for an
experiment is called sample space.

Anevent is a subset of a sample space. i.e. An
event is a collection of one or more of the
outcomes of an experiment.

Set of all events of a random experiment is said
to be an event space.

An event that includes one and only one of the
outcomes for an experiment is called a simple
event.

A compound event is a collection of more than
one outcome for an experiment.
Explain

(i) Union of two events

(i) Intersection of two events

(i) Mutually exclusive events

(iv) Exhaustive events

The probability of an event 'A’ related to a
random experiment consisting of N equally

n(d)

probable event is defined as P (4 ) =

Where # {4 ) is the number of simple events

inthe event A.

04

04
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43

2.

States the aximotic definition.

Proves the theorems on
probability using axiomatic
definition and solves problems
using the above theorems.

Defines conditional probability.

Proves the theorems on
conditional probability.

Limitations :

(1) Theabove formulae cannot be used when
the results of the random experiment are
not equally probable.

(i) When the sample space is infinite the above
formulae is not valid.

Let s be the event space corresponding to a
sample space g3 of arandom experiment.

Afunction P: s— [IZI,I]

Satisfying the following conditions.

(1) P(ﬁ) : 0 forany & &

(i P(=1

(i) IfA ,A, aretwomutually exclusive events
P{ajud,)=P(a)+P(4;)
is said to be a probability function.

Prove that
i P(g)=0
() P(a’)=1-P(4)

(i) P(&)=P(ANB)+P(4nE")

(iv) P(AUE)=F(4)+P(B)-P(ANE)
(v) If AcB,thenP(4)=P(E)

Let &2 be the sample space of a random
experiment and A and B be two events where
P(A)>0, then the conditional probability of the
event B given that the event A has occured,
denoted by P(B/A), is defined as

P(RiL) = M
Prove that,
@1 If P(A)>0, then
P{g/a)=0
() If ABe& and P(A)>0then

P(B/A)=1-P(B/A)

08
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4.4

4.5

States multiplication rule.

Defines independent events.

Defines partition of a sample
space.

States the theorem on total
probability.

Sates Baye's theorem and
applies for problems.

(iii) Ifﬂ:EIFEEE F,thel’l

P(B,/4)=P(B, "B,/ A)+P(B B, 1 4)

P, b, )=P4, )P(A,/4)

State multiplication rule for three events.

LetA ,A be twoeventson & andifA and
A are independent then

Plh, b, )=P(A ) P(4,).

Explain independence for three events.

LetB,, B,...., B, be events in the event space

related to sample space &2 of a random
experiment.

{B,,B,.B,,...,B, } is said to be a partition
of & if

i UB=%
i=1
@) BEnB,=¢ {i# 114 j¢n)
Let {B, B,,..., B, } be a partition of the event

space corresponding to the sample space
$ - IfP(B) > 0 and if A is any event in the

event space &, then

P(a)= P (4B P(E,).

Let {B,B,,..., B, } be a partition of the event
space . IfAisanyeventin then

F BJ.I'I.;":".. = E(AIBJ)P(BJ)

SP(4/B )2 (B,)

06

06
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COMBINED MATHS I (3 Term)

Com.
Level

Learning Outcomes

Guidelines for Subject Matter

No. of
Period

10.1

1.

2.

Explain Pascal triangle.

States and proves Binomial
Theorem.

Explains the difference
between coefficients and
binomial coefficients of
expansion.

Binomial Expansion

This array of numbers, which is such that each
number, except those at the ends, is the sum
of the two numbers on either side of it in the
line above known as Pascal Triangle.

Statement of the theorem for positive integral
index,

(a+5)" =*Ca™+"Cla™"h

z |

{?z—r.}!r!

Proof of the theorem,

where *C, = for 0 <r <

(i) Using Mathematical induction
(i) Using combinations

In the expansion,

[:cz +x:]x ="*Cha” +7 Clcz”_lx+...

+ 0"+ TR,
"Cy."C,., "C, are called binomial
coefficients.
" M O

the expansion.

*C, are the coefficients of

.....

(1) Thenumber of terms in the expansion is
(2+1)

(i) General term of the expansion is

T,="Ca" "z
(e -0
=

06
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4. Finds the properties of|Using the above expansion obtain the
Binomial coefficients. properties of binomial coefficients.
10.2 |Finds the greatest term and greatest| Discuss how to find the greatest term and the| (g
coefficient in the Binomial|greatestcoefficient in the Binomial expansion.
expansion.
Complex Numbers
14.1 | 1. Identifies imaginary unit and| Introduce the imaginary unitisuchthat i* = —1.[ 02
pure imaginary numbers.

The numbers of the form ai, where @ R | are
called pure imaginary numbers.
Discuss i*, ne &’

2. Defines a complex number. | A complex number is defined as z =z +ib,
where .5 =B and % = —1.
a is called the real part of the complex number
z and denoted by Ee(z) and b is called the
imaginary part of the complex number z and
denoted by Im(z).

3. States the conditions for|If z =« +i& and z, =a, +ik are two
equality of two complex complex numbers, then =z =z, < a = a,
numbers.

and & = £&,.

4. Defines conjugate of a|If z=a+i, thenthe complex conjugate of
complex number. z(denoted 7 )isdefinedas 7 = @ —ib .

14.2 |Defines algebraic operations on|[ et zy=a +iky, z,=a, +ik, and = B 02

complex numbers.

Then

() z,+z,=(a +a, )+i(b +b,)

() Az= A{a+id)= Ax+ib

(i) z —z;= ':ﬂ1 _‘32:""3":‘51 _E’z:'

(V) zz, = ':'flrﬂz — iy :H'i ':ﬂlf:'z +'f32~'51:'

z,  aytib
) Z, @ tib,

['ﬂl‘xz 45 ]_'_z-[ﬂﬁbl by

2, 12 2, 12
a; + 8 ay + &

]forzg =)
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The set of complex numbers  is closed under
the above operations. Show that z+z and
zZ are real numbers.
14.3[1. Represents acomplex number |Introduce Argand diagram (complex plane) 03
in Argand diagram. Represents a complex number as a point in
Argand diagram.
Let z=x+iy Then the point P(x,¥)
represents z in the Argand diagram.
_J.-? F 3
o Plxy)
imaginary
axis
-
© Realaxis %
2.  Defines modulus of a complex | Modulus of the complex number z is denoted
number.
by |2]
|z| = ﬂ'xj +y* =0
|z| =0FP=r
3. Expresses anonzero complex |Let z = x+1¥ beanon-zero complex number.
number in 7 (cos & +isin &) Then
form. X y
I R .
Z T ANE Y J 2 2 i 2 2
r+y .f ¥ty
= rcosd+isin &)
where r = fz* +)°
|:-::-s-:5':E and sin &= R
r r
4. Defines argument ofacomplex |Let z be a non-zero complex number. An angle

number,

& satisfying z = r(ces@+isn d) is called

an argument of z.

38
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14.4

Defines arg z.

Defines Argz.

Construct points in the Argand
Diagram.

Finds the modulus and
argument of product of two
complex numbers.

Letz be a non-zero complex number. The set of

allvaluesof & forwhich z = »(cos8+isind)

is denoted by arg z.

Letz be anon-zero complex number. The value
of & forwhich z = r(cos&+isind), where

-7 < #% 7 isdenoted by Argz.
Argzis called the principal value of the argument.

e
/

ofg* >

ylh

Given z, construct the points representing.

O iz i z; deR

Given two complex numbers z;, z,, construct

the pointIs) representing.

) z+z, (@) z-z

Az, + iz,
A+

Diagram.

Obtain the triangle inequality

(iit) where .4 & [ inthe Argand

[z, + 23| < |2y + |23 for z),z,€C

Deduce that |z, | - |z;]| < [z, - 22| for 2,2z, € ©

If zlzrll:cosﬂl+3'sin51:|
z,=# (cos 8y +isin EE:I
Show that
27y = i [eos{ A + &)+ vsin (4 + 4]
o1

2 - Aloos(4- 4)+isia (4~ )]
g

3

05
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14.5

12.1

2. Constructs points representing

z .
z;z, and =L in the Argand,
3

diagram.

1. Finds the loci on the complex
plane.

1. Defines amatrix.

. z .
Show the construction of z;z, and =+ in
Iy
Argand diagram.
Given z, find the point represented by

zlcos & +isin &)

Let the complex numbers z, z;, z; and =, be

represented by the points P, F,,F, I,
respectively.

Show that

(i) thelocus of z given by |z— 2z, |= risa

circle with centre F,; and radius r.
Obtain the cartesian equation of the
locus.

(i) The locus of z given by the equation
Arg(z—z,) = is the half line PE,

which make an angle @ with positive
direction of x-axis.
(i) The locus of z given by the equation

lz—z,|=|z—z,| is the line which is

perpendicular bisector of F,F, and

obtain the cartesian equation of the line.

Matrices

Matrix is a rectangular array of numbers.
Matrices are denoted by capital letters A, B,
C.. etc.

If A has m rows and »n columns the order of
the matrix A is 2% 2. A is also written as

(ﬂii" )mxu

Flement of a matrix : Ay is the element of i

row and j™ column.

Row matrix :

A matrix which has only one row is called a
row matrix or a row vector.

04

02
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Column matrix:
A matrix which has only one column is called a
column matrix or column vector.
Null matrix:
If every element of a matrix is zero, it is called
anull matrix.

2. Defines the equality of matrices. | If two matrices & = (%_ )m and E = (J_z;,?_ );m
are of the same order and if a; =2&; for
i=1,23 ,mand j=123. »n

thenA=B
3. Defines the addition of]|Statethe conditions.
matrices. (i) Matrices are of the same order,

(i) Corresponding element are added.
Addition is Commutative and Associative

4. Defines the multiplicationofa|f a = (%)ﬂ A= R

matrix by a scalar. "
then A& = (z'h;.- )Mé for i=1,2,3,..,m and
F=1,23  .»n

When A=-1
(-1) A isdenoted by — 4 .

5. Defines the transpose of a| Transpose of a matrix A is denoted by A™.

matrix.

Let 4 = (ﬂii")mw@
Then &7 = (bﬁ-)nm , where &; = a;

for 1<; <s and 12 j <&
(4+B) = 4T+B"

(A7) =4
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12.2|1. Explains special cases of |Define a square matrix. 01
matrices. If # =» inamatrix Aoforder s »,thenA
is called a square matrix of order 7.
4 - e
szl - .
y) o
(6, @, s, @ ) is the leading (Principal)
diagonal.
*  Asquare matrix A is said to be an identity
1if i =
By =% ...
Oif =
and denoted by I_
*  Asquare matrix A s said to be diagonal
ifa, =0 foralli# j.
*  Asquare matrix A is said to be symmetric
ifAT=4.
* A square matrix A is said to be skew
symmetric
ifal=-a
* A square matrix A is said to be upper
triangular matrix if a;; = 0 wheni=> ;.
* A square matrix A is said to be lower
triangular matrix if a; = 0 when i < j.
12.311.  Defines the multiplication of |Let &, and B, be two matrices. 04

matrices.

Multiplication AB is compatible when 7 = ¢ .

If A=(a§,- ),,xp and B=(E:'!-J- )ﬁ!
under compatibility,

AR = [i [d,kb;} ] is of order mx
&=l W

Discuss that even when AB is defined, BA is
not necessarily defined.

In general AE #EBA .
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2.

3.

Uses theorems in solving
problems.

Finds the inverse of 2x 2
matrix.

For square matrices A, B and C of same order
n.

() (44)B= 4{AB)= A(4B), icR
(i) A(BC)=(AR)C (associative)
(i) & (B+C)=4B+AC  (distributive)
(iv) (B+C)4A =BA+CA  (distributive)

(V) A xO=0=0x4 (Oisthe zeromatrix)
(vi) Al =A=I1A
(vi) (4B) =BA"

(vii) AB =0 doesnotnecessarily follow that
A=0o0orB=0

Let F I:x ) = Zﬂ;‘f and A be a square matrix
=

of ordernthen P (4] is given by

P(4) =Zﬂrﬂ'&i where A" =T
i

Find the valueofa 2 * 2 determinant.

a b

Given a matrix & =
c oo

] determinant of A

denoted by det A or |4 is defined as

detA= |A| =ad — o .

State that, 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 denoted by
Al

Therefore, A4~ =1, = A4

Showthat () [(47) =4

G) (a7) =(aT)”

(i) (AB)" =B7A™

a &
Given that & =
c d

] and |4|# 0, show
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12.4

13.1

Solves simultaneous equations using
matrices.

1. Defines the value of a
determinant.

1
that &7'=—
EX

d =k
-z a
Discuss the inverses for diagonal matrices,
upper triangular matrices and lower triangular
matrices of order 3.
Given that @ Xty =0

@ K thy =0,

write the above equations in the form

AX=C,
a x

whereﬂ=[ ' bl],:’f= andc=[cl]
a ¥ &

A7AY = A7

If A7 exists
(A7TA)3 = ATC

X o= ATC
Discuss solutions of simultaneous equations to
illustrate the following situations.
(1) Uniquesolution
(i) Infinite number of solutions
(i) No solution.

Determinants

(i) State the forms of 2x2 and 3x3
determinants.

(i) Valueof 2x2 determinant

a b

A=
If e, b

,then A =ab, —aly

(i) Valueofa 3w 3 determinant
a b0
A= la, By £,
a; by o
@y Oy ay by
O3 a; by
= A= (E:'gc:3 —bzcg)—hl(a?% —c;t3cg)

i i

+&

06

08
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Defines the minor of an
elementina 3 3 determinant.

Defines the cofactor of an

element 1in a
determinant.

States the properties of
determinants.

3%3

dy g g3

If L=l @n Oy and the minor of the
51ty s

element in /™ row and /™ column, denoted by
M, is the 2x2 determinant obtained by

deleting i row and j™ column of

) dp
M=l By
If T2 M then
3]y da

cofactor of the element a, denoted as A, is given

by &y = (-1 M,, where i,j=1,2,3

Discuss and verify the following properties.

(1) LetAbe asquare matrix of order 3.
Thendet A=det AT

(i) TPalPthe elements in a row (columns) are
zero, the value of determinant is zero.

(i) Ifany two rows (column) are interchanged,
the determinant changes its sign.

(iv) The value of a determinant is unaltered ifa
multiple of any row (column) is added to
any other row (column).

(v) Ifonerow (column) of a determinant (i‘. )

is multiplied by a scalar 3, the resulting
determinant is equal to ,is, .

noon et

M) If A=lx 3y @ *h

X ¥ as il
R I ] n o on b
fo=lxy Yy ey L=k oy &
X30Vs i oY by
then /A= A Ay
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5.

Uses determinants to find the
solutions of simultaneous

equations.

Discuss the solutions of simultaneous equations
in two variables.

Let ayx+dy = o

A, xthy = ¢

Using Cramer's rule:
£ B g9 0
ol By o Ey Ty
= PR and Y = e
iy 1 1 1
a, by a, b

provided b, —a,by =0
Discuss the solutions for three unknowns.
Let ax+iy+eoz = d)

it ytez = d

axthytez = oy

Using Cramer's rule:
d, B g a o o
d, b o i, oy o
d. b o | d, o,
x= , y = p |
a b oo L B S
ay by oy a, by oy
a; b oo a; by oy
a b d
a, by dy
a, by dy .
and z = , provided
a by
ay by oy
a; by oy
@ 1 4
a, b, (=0
a; B oo
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3.16

1

3

4

Defines Simple Harmonic
Motion (SHM).

Obtains the differential
equation of Sinple Harmonic
Motion ard verdifies its gereral
ohtias.

Qctains the welecity as a
fundtion of displacarent.

Defines anplitide and periad
of SHM.

Simple Harmonic Motion

State that Simple Hammonic Motion is a

rartialar type of cscillatary motion.

* [t is defined as a motion of a particle
moving in a straight line with a linear
acceleration proportional to the linear
displacement from a fixed point and is
always directed towards that fixed point.

*  The fixed point is known as the centre of
oscillation.

The above is the differential equation for linear
SHM, where @ is a constant.

*  Verifythat x = Acoswi+Banai is
the general solution of the above
differential equation, where A, B are
arbitrary constants and ¢ is tre tire.

Disaxs %= A cosai+Banad
Inplies thet
P = af [(;r-k2 +B?)- xz]
= £* = o [ag —xz] jwere @ = A%+ B*

Far the displacarent, the following famulae
can also ke usd.

x = asin @i+ &)
Sate et

§ The length a= SJATHRY is te
aplituce of the SHVL

29T
f) The time T=E is tre perdad of the

SHM.

06
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3.17

8

&

Describes the nature of Sinple
Harmonic Motion on a horizontal

Tre

Descrilbes SHM associated
with unifom cirailar motion.

Firds time duration between

Discuss 4
Plxy)

s
At
I Q=)

X=acosal

X =-@oasin ol

¥ =—aafcosat=—afx
Let aparticle Pnoes in a ciradar nocian with
wnifomargular welocity ar .
Let Qe the foot of the perpardiailar franP
on a diaveter .When P desarbes the ciradlar
motion, Q descrilkes a SHY given by the

eqetion % = —afx .
Fy

é
/x
U t=t1t =:r|,,_."

/ (t=0)

Discuss the time duration between two

positias of thearticle.

The above time interval can also ke derived
fran the equatians of the motion.

State Hokes law far tension or thrust.

T= z']cj;,v&EKe

4 - modulus of elasticity
4 - extension ar copression
{ - rearal lagh

A
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3.18

51

5.2

Explains Simple Harmonic Motion
o araticle inavertical lire.

1

2

Exolains tre rebre of statistics.

Explains to ddain infomation
fram cata.

Bplains the types of data.

Discuss the Sinmple Harmonic Motion of a
rarticle uder the adtion of elastic faes alayg
ahorizatal lire.

*  Simple Harmonic Motion of a particle in
a vertical line under the action of elastic
forces and its own weight.

*  Combination of SHM and a free motion
under gravity.

Statistics
State that statistics is the sciace of dtaining
ard anelyzing quentitative data with a view to

* A statistic refers to a summary figure
computed from a data set.

Statistics can be divided into two areas.
(1) Descriptive statistics
(i) Inferential statistics

Descriptive statistics axnsists of methods far
argenizing displaying ard describing data by
using tables, graohs and summery measures.

Inferential statistics cosists of methods thet

use sarple results to help neke decisians ar

predictians aoout a population.

Sate that ciata is a callection of fadts ar figres

related to avariate.

State that infamation as the menipalated ard

rrocessad fam of data.

Data is used as it for processing and

infometion the aagout of this processing.

Disass experimat as an adtivity to dtain cita.

Disauss the types of experimernt.

*  State that discrete data is a variable whose
values are countable. A discrete data can

assume only certain values with no
intermediate values.

01

01
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5.3

5.4

5.5

Taailates data ard infometion.

Denotes data and information
grhically .

*  Continuous data is a variable that can take
any numerical value over a certain interval.

Discuss about the classification of data such

as an array frequency distribution and stem-
leaf.

Discuss the tabulation techniques for
(1) Ungrouped frequency distribution
(i) Grouped frequency distribution
(1) Cumulative frequency distribution

Discuss the following graphical methods to
denote.

(i) Bar Chart
A grach made of kars whose heights
reresants the fraquencies of respective
(ii) Piechart
A circle divided into sectors that
reoresats the relative frequencies ar
percentages of the categories they
reaesat.

(iii) Histogram
Histogram is a ker dart withatt cgges in
which the area of the lar is proportical
to the freqay of the artiaular class.

(iv) Linegraph
Lire gads cxsists of vertical lires, the
heidht of a lire rearesats the freaqacy
of an ugrageed discrete data.

(v) Boxplot
A box that shows three quartiles and
whiskers exterds fran the box to the
minimum and maximm values.
The box represants the cantral 50% of
the ceta.

i 1
(Minimum Q Q, Q, (Maximum
value) value)

01

01

04
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5.6 |Describes the mean, median ard | State mean, median and mode are the 01

mode as measures of central

terndency .

neasures of aairal tadacy for a set of data.
The mean ¥ ofastofdaa #.%...., r, B

Zx
Oefiredby T =42
M

Iet Xx.X%,,.. X, a set of data with

freqecies f. 5.0, resedively. Mean
(Arithmetic ean) of a grageed cata is defined
>

z.f;xi
=
>

(for groped data x; darnotes the mid point of
tre i dlass irtenal)

The mean %

Discuss weighted mean:

Mode:
State mock as a valie of a varidble which has
the grestest freqacy ina st of data.

Mode may have more than one value.

Far a groupeed frequency distrilution, mode
isgivenby

Mde= L  +¢

Wa

, where
Ay +,ﬁ2
L,, is the lower boachry of themodsl class,
¢ istte size of the dlass internal,
=f:w::' _fm::'—ll
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ﬁﬂ = fm::' _f:w::'+1 ad
Jue 1s the freqency of themodhl class.
5.7 | Interprets frequency distrilution | Median is the micdle valie of an ardered set 04

sing relative positias.

of cata.

Discuss the cases

f TWhenn isodd,
@) Wenn is even.

2 Discuss for ungrouped frequency

3  For a grogeed frequency distrilbution

iy
/. !E‘f!'f
Median = A+ , where

Je

b is the lower class boudary of the
median class

¢ istte sizeof the class interval

f isthe smof all freqencies kelow b
ard

is the freqercy of the median class.
Quartiles:
First Quartile (Q,):

th
Q,isthe [ HTH] value of the data arranged
in the ascending order.

Second Quartile (Q,):

n+tl

th
Q,isthe [ T] value of the data arranged

in the ascending order.
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5.8

5.9

Uses suitable measure of catral
tendency to meke decisions on

Fxplains the measures of dispersion.

Third Quartile (Q,):

. 3 #
Q,isthe — (?ﬂ + 1) value of the data arranged
in the ascending order.

Note that Q, (median) is the 2" Quartile.

Note: Discuss ungrouped frequency
distributions and grouped frequency
distributions with examples

Percentile :

p® percentile of the data is given by

h
F
[1‘2;—0] valie of the data arranced in the

ascarding arder .
Disasss the integer as well as the non-intecer
&Es.

Discuss the uses of the measures of cantral
terdengy in freqenoy distrdlbibians. Explainwith
suitable eanples.

Discersion irdicates the soreed of cata.
Measures of dispersion are used to represant
the soreed within cata.
Defire the following types of measures of
1 Raoe: Raceisthe difference between
the larcest valie ad the srallest valie.
2 Intagertile Race:
Intergartile Range = 5 — 0
o . _Q3_Q1
3 S intequartile Raoep = 5
4  Mean Deviation:
Frastofdta x.%,.. . %,

Sl -7

Mean deviation= i

04

08
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> A% -7
i=l

Mean deviation = Ef .

(far a groped freqercy distribation x; &
themid vale of the i class)

5. Variance:
Forasetofdata *.x,..... %,

YCE)

Variance= 22—
2

D

Show that variance= =L _ 7
s

For a frequency distribution,

23’ (x -x)

Variance = 2

(for grouped freqency distribution, x; is the mid

value of the i* class).

E Jf;xiz
i=l

Show that variance = E P

i=l

6. Standard Deviation:

Standard Deviation = , ﬁf ati atice

Let x be the mean and o, be the standard

deviation for a set of data.
Consider the linear transformation

¥=ax+b wherea ad b are castats.
Sowthat F=aX+é
ad .7, =|cz| &7,
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5.10

Determines the shapes of the
M.

Z — saxe
I ¥ bethemean ard O, le the stachrd
eviatim faorasst of ceta %, %3, &y

ar,

x

Far each x;,z; iscefiredas z; =

zZ; Isalldzsxed z; .

kxrttestof dta #.2,.....2, showthat

the mean is zevo ard the standard deviation
isae.

Pooled mean (Carbined mean)
I X ad =, ketltemears of sets of data
withsizes #;, ad #, regetiely.

Show that the pooled mean
- mxtax

Ay

let 7 ad % bethe variances of sets of

ceta with sizes  #; ad », regoectivly.

Show that the pooled variance

.'.‘72 = 1 {?21.-_7]? +.’22 .'.722}

ay t o,

b 2
1 (— _= )
+ & T A

(m + )

Bxplain the three types of frequancy ares.

| | ;/" ~,
M
/ )
|| SN
MMM Mean
oe e = Median
dd a = Mode
el n
a
n
(Positively skewed) (Symretric)

02
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—
-

-_.l'

"
L
-
- l--.
A

ooz [ — —

Necatively skewed)

Pearsm's coefficient of skewress is defired by
_ Mean — Mode
 Standard deviation

a by
B 3[:Mean —Medi an:]

" Standard deviation
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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

59
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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



Term 1

Group Assignment 1

01.1 Competency 29 : Interprets eqatians of Conics.
01.2 Nature of Group Assignment : An Assigment leding to the idatification of amics as

01.3 Instructions for the teacher
1 Presat the assigment to the studants 3 wasks befare begiming the lesson an amics.
2 Instruct themto finish the assigmert ae wesk befare begiming the lesson.
3 Bvalte the finished assigment. Begin the lesson an amics an the sdheduiled date fram thedr

lewel of knowledoe albout amics.
Conics
Introduction:
/ !
\ i f.'}"/
v\

Tre solid of revolution gererated in seace by a straigt lire [ passing throuch a fixed point v ana fixed
Staidt lire [ ad rotating at a aastat aate alfle  with it is knonn as a axe.
v is ko as the vertex of the axe, as the sami~ertical agle ad  as the generating line.

Each part of the cone separated through its vertex is called a nappe. Each such part is infinite (In
practice a cone is known as a finite part of a nappe.)

Assignment

(0] Precare 5 mockls as shown in the figure using a soft vardety of tinker ar

Msaryo&eraﬁamteﬂal Iet thamleramed as A, B, C, Dad E.

Vetex
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@ 8 Sscarate themodel A into two halves by nmeans of a plare thraxh its axis.
) Separate ae ragee of B by means of a plare perperdicular to its axis.
i) Sgparate ae regee of C by means of a plare which is reither parallel nor perpardicular to its
axis ad ot arallel to a gererating lire.
()  Sgoarate ae regee of D by eans of a plare parallel to a gererating lire.

)  Separate both nagees of E throuch the sare plare.

@  For each of the doove cases trace the dhape of edoe / edoes of the aittting section on a ghest of
Eper .

Nare the arves ddaired in (1), (1), (1il) ad (iv) doe.

Tre arve ansisting of two parts dotained in (v) aoove is known as a hyperdola.

@ W rite down the occasions where you have care across the curves mentioned aoove.

O 1§ TWWeatisthe amic saction when the coe is ait by a plare passing throch the cantre only ?

) What is the arve camm to the plare throwch a generating lire ard the coe ?

Criteria for Evaluation
1 Finishof the given instnet.
2 Carectly dotaired adtting sedtians.
3 Identifying the arves daaired fran astting sectians.
4  PRermslingpadical sitetias.

5 Hopging in the adtivity as a grap.
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Term 1
Assignment 2
02.1 Competency 03.12: Tnterprets the result of an inpulsive adtian.
02.2 Nature of Group

Assignment ¢ Agrap activity for the use of the principles of anservation of Linear
Morentum and Conservation of Mechanical Energy.

02.3 Instructions for the teacher

1L Give this assigment to studants to test whether the relevant aoncscts have leen instilled in
tham after the lessons on inpulse ard sinple marerntum.

2 Give the necessary feadHoack after evaluating the assigment.

Assignment

L § Agnof ness Mrests an a swooth harizatal plare ad its karrel is inclired of anangle to
ttrehadzatal. Tt firesabillet of messm.

Fig a Fig ¢

) A gmell gdere of ness Mis sugoerced by a lidht irextensible string and is at rest.  Ancther
aell shere of mess m ard falling vertically donwerds with a velocity u fallsaaM. At te
movert of inpact the lire joining the cantres of the sgheres is inclined at an arngle otte

etal.
9 _ 0
o)
(74
Fig. a Fig ¢




Fig (a) shows the instant just kefare the inpact.
Fig (b) denctes the inpulse crested in the systam.
In fig. () merk the velocities of Mardm just after the goolication of the inpulse.

To solwve this prdolam in which direction should the principle of anservation of movertm ke
gaolied to the systam ?
W rite an eqation by goolying the principle of anservation of maventim in that direction.

A wedoe of mass M rests an a smooth harizatal table. A yarticle of mess m is placsd at the lover
aeddf its fae incliredat anagle  to the hardizontal ad is projedted with avelocity u w the fae
of the wadoe so that it just readhes the vertex of the wade.

vel () =10

Fig. a Fig b Fig. c

Figre (@) daotes the initdal sitierion.

In figure (b) merk the farces acting onmard M.

Figuare (c) danctes the situation when m reaches the vertex of M.

Explain why the principles of aonservation of marentum and the conservation of energy can ke
goolied in arder to interaret this motian.

2gh( I+
Derive two equatians by agplying those principles ard by solving them show that it =W

Qe ed of a lidt elastic string with ratiral length 1 ard modilus of elasticity mg isattededtoa
fixed point O ard a particle of mass m is attaded to its cther ed. Trearticle m isprojeded
vertically yowards with a welocity u franthepoint 0. Answer the following questions to fird the
meximm lergth of the string in the suosequent motion.

i} Draw a diagram faor the initial position and mark the welocity of the particle.

@ Draw a diagram far a position when the string is unstretdhed in its motion doove O ard merk

the farees acting an the article.

i) Draw a diagram faor a position when the string is stretched in its motion aoove O ard mark
the fores adtirg an the article.

W) Draw a diagram far a position when the string is unstretdhed in its motion kelow O ard merk
the faress acting an the article.

) Draw a diagram faor a position when the string is stretched in its motion kelow O ard mark
the fores adtirg an the article.
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i} Draw a diagram far the position when the string has reached its meximm length and mark
the welacity of the article.

TWhat can you say aoout the faraes acting an the particle for the entire motian?

Explain why the principle of aonservation of energy can ke gaolied far the aoove notian?

W rite an eqyession for the elastic pdatial eergy (staed in) a strirng of modilis of elasticity
Adadratral length 1 when it is stetded by a legth x.

£ § B

K For positias (1) ad (vi) doove wriite eqatians using the principle of aonsarvation of erergy .
&) Deduce the mexdmuam length of the string.

Criteria for Evaluation

o W N

L@

Understanding the rinciple of aonservation of maventun.
Unckerstanding the principle of aonservation of energy .
Free exoression of idess.

Use of coredt rinciples suitaaly .
Getting eropopd in a task as instructed.

Straight Line
Tre points P2, @) ard Q(b+1, 3b-2) th lieanthe lire y =5x +1. Fird
i} trevaliesof a ad b.
@ the distance letween the points P ard Q.

Tre points A, B and C have co adinates (6, 9) (-1, 15) ard (10, 3) respectively. Show that
B0 =90 ad hence aaladlate the aosire of <R A

Tre vertices of triangle ARC are A (2,5), B(Z, -1) adC & 3.

)  Proethet for all values of t, the points with co-adirates (¢4, ¢) are equidistance franB ard
C.

) Given that the point D is equidistant fram A, B ad C, caladlate the co-ardinates of D.

Tre lire thoach (2, 5) with gadient 3atsttexaxisat A adyaxisat B. Galadlate the area of the
trHagle AB, were O is the arigin.

Find the co-adirates of the point where the lire thrach (3, 13) ad (6, 10) ats the lire thraxch
(1, 5) with gradient 3.

Teatredasgareisat (G, 4) adaedf itsverties at (7, 1). Fird the co-adirates of the oder
vertices of the syare.

Twovarticess of atradgleare (5, -1) ad (2, 3). If te athosze of the tdagle is the ardgin, fird
the co-ardirates of the third vertex.

Fird the egation of the bisectar of the aadte argle between the lires 3x 4y + 7=0ad 12x +5y
-2=0
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3.@

Two adjacent sides of a parallelogramare 2x-y =0ad x -2y =0. If teegaticnof ae
diagrel is x +y =6. Fird the egqation of the other diagaal.
Firdall ttepoints anthe lire x +y =4 thet lie at a unit distane frantte lire 4x +3y =10.

Circle
W rite doan the co-adirates of the cantre ard radius of the circle with eqatio.
[} X*+y?+6x+4y —-3%=0 @@ 2x*+2y*-2x-2y -1=20

Show that the circle with equation x* +)? - 2ax —2ay + > = 0 touches both the x axisadtre y
axis. Hence show that there are two circles rass throuch the point (2, 4) ad toxch loth the x adis
adtle y ads. Firdthe egqetion of the taget to eech circle at the poirt (2, 4).

Given that O 00, A (3, 2) adB (2, 1), fird the egqetion far
(1) thecircle thet passss throch O, A adB.
(i) trecdrdem 2B as a diareter.

Ik x*+)?-6x+8y = Okeacircdle adP ke the poirtt (4, 3).

0 Show thet: the point P lies atside the cirdle.

) Fird the length of the tangets franP to S.

i) Fird the eqetions of the targerts franP to S.

) Fird the eqation of the dhord of aontact of the tangerts franP to S.

Show that the lire with equation 2x -3y + 26 = 0 is a tangert to the cirdle with the egation x2
+) -4x+6y -104= 0

Show thet the circle with eqation x> +)*-4x +2y —4= 0 adtte lirewithegetion x -2y
+1= 0 interesect. Fird the egation of the circle passing thrauch the points of intersection of the
dooe circle ad lire, ard adgin.

Given thet the circles x> +)?-6x +4y +9= Oad x*>+)?-4y+C= 0
(1) touh, fird the values of C ard verify your answer .

(il) ataothogpally, firdtewaheof C.

Prove that two circles can be drawn throuh the arigin to att the circle x? +y*-x +3y -1 =0
arthogrally ad toxch the lire x+ 2y + 1= 0 ad fird their eqatias.

65



L@

Work, Power, Energy

Ablock of mass 500 kg is raised a height of 10 mby a crare. Find the work dore by the crare
aopinst the gravity .
A train travels 6 kmletween two statians. If the resistance to motion averages 500 N, fird the

10

the cycle weigh 800 N, find the work done by the cyclist against gravity. Ifthe road resistance to
motion is 50 N, find the total work done by the cyclist.

1
A gyclist pustes his bigycdle 100 m ypahill irdlired at sin™! [—] to the horizontal. Ifthe cyclistand

A train of mass 150 tonnes (1 tonne = 1000 kg) is ascending a hill of gradient 1 in 15. The engine
1s working at a constant rate of 300 Aw ard the rced resistance to motion is 40 N per tare.Fird
the maximm goeed of the train. Now the train moves an a harizantal tradk ard engire warks at the
sare rate. TIf the resistance tomdtian is undanged.  Fird the initial accleration of the train.

A car of mass 200 kg pulls a caravan of mass 400 kg alag a level road. The resistance tomotian
of the car is 1000 N ard the resistance torotion of the caraven is 100 N.  Fird the aceleration of
the car ard the caravan at the instant when their speed is 40 knh! with the power output of the
engine equal to 100 kW. Find also the tension in the coupling between the car and the caravan at
this instant.

Impulse and Momentum

A sghere of mess 1 kg, noving at 8 ms™! strikes directly a similar sphere of mass 2 kg which is at

1
rest. Ifthe coefficient of restitution (e) E fird

)  Trewlocities of the gderes after inpact.
) The Impulse between the soheres.
@ The loss inkiretic eergy de to callisian.

A gdere of mess m, novirg alag a swooth harizantal table with speed V, collides diredly witha
stationary sghere of sare radius ard of mass 2m .

)  Oxain exaressians far the speads of the two gdheres after the inpact in tems of V.
) Firdthe cefficiat of restiiticn e.
@ If half of the kiretic gy is lost de to aollision fird e valie of e.

Two small swoth spheres A and B of equal radius it of masses 3m ad 2 m respectively are
roving to wards each other 30 that they collides directly. Tnmediately befare the collision, sdere
A has gpeed 4u and sphere B has seeed u. The collision is such that sohere B experiences an
impulse of megnitude 6 mcu , were ¢ isacxstat. Fird

) Tntamsd u adc, tegemsbsof A adB imediately after the collision.
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@) Tre cefficiet of restititin intems of c.
i) The rance of values of ¢ far which such aollision would ke possible.

4
) Thewalues of ¢ saxchthet E of the total kiretic enargy would ke destroyed by the

i

Two grall soheres of masses m and 2m are comected by a light inextensible string of length 2a.

Then the string is taut ard hardzantal, its mid point is fixed ard the sdheres are released franrest.
1

Tre coefficient of restiturion between the sdheres is 5 .

) Show that the first inpact Irings the heavier sdhere to rest.

) Show that the secod inpact Irings the lighter sdhere to rest.

@ Findthe wlocity of each sthere inmediately after the third inpact.
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Term2
Group Assignment 1
03.1 Competency Level: 8.1 Uses various methods for conting.
03.2 Nature: Grap Assigrment.
03.3 Instructions for the teacher

1 Direct the students to cet engaced in this investication about a wesk efore begiming the
Jesson on permutations ard carbinations.

2 Instnuct studants to present the results of the drvestication two days befare the date schediled
for e lessm.

3 Balste the results of the irvestication.

4 Bagin the lesson on permutation and cathiration an the schediled date fran the lewel of their
knowledce on permutations.
Note: Tre terms Principle of courtting, permutation, cadination ard factarial notation should
e introduced anly after the teadher becpn the lessm.

03.4 Work sheet
Consider the following phenarenon.
This is an incident that has ccaared alsout hundred years acp.

A grag of 10 stdents of a certain school were usad to patranise the sare canteen daily to have
their tea duaring the sdhool interval . They were in the helit of sitting an the sare ten dairs vhich
were ina row. Qre day the owner of the canteen nece the following proposal to them.

“Today yaurr grap is seated in this acder . When you care here taworrow you sit in a dif faet
acder ard likewise dhance your sitting acder caily . Y auhave exdrausted all the dif ferat odrs ar
sitting T will give yau all yourr refredments free of darce.”

Do the following activity in arder to inquire into the canteen anrer ’s prgeosal metharatically .

i} Take 5 pieces of equal square card boards ard mark thamas A, B, C, D and E as shown
below:

@)  Draw two squares a little bigger than the aoove squares an a shest of paper in a row.
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In how many dif ferent ways can the two squares marked A and B can ke placed insice the
two squares an the sheet of paeer.

@)@ Drawing three square in a row ard using the cards A, B and C.

©
0

Drawing four squares in a row and using the cards A, B, C and D.

Drawing five squares in a row ard using the cards A, B, C, D ard E.

Fird the nindeer of different ways in which the cards can ke placed with ae card insice a
syErEe.

Note donn the results of each of the cases above on a shest of paper.

Tre retwark of a systam of roads carecting the 5 cities A, B, G, DadEtoacity Oisas
fallons:

In howmany dif feratwayscan (1) A (i) B @i C ({iv) D (V) E canlbereaded fran
(ONe

Descrile a cavenient way of dataining the albove results.
Is there a relatiaship between these results and the results dataired in the activity (1) dooe.
If there is a relatiaxhip explain why it is so.

W rite an exoression as a product of intecers which gives the nundoer of dif ferent ways in
which 10 dif ferent dojects  (living, non-living ar synoolic) can ke placed ina row.
Simplify this exoression.  Hence write down your Judcarent with regard to the proposal
mecke by the canteen awner mentioned earlier .

W rite an exaression in the fam of a product for the nndeer of dif ferent ways in which n
df ferert dojects can e arranced ina row.

Criteria for Evaluation

1

G B N S BN N

Fropging in the task as instmucted.
Canstruction of metharetical mocels.
Exoressing idess lagically .
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Group Assignment 2
Neture of the student based activity: Qoen text assigment.
04.1 Competency Level:
04.1.1 Trterprets the events of a random experiment.
04.1.2 Applies prdoability mocels far solving pradalans an randam everts.
04.2 Nature of the assignment : Coen text assigment of revising the knowledoe aoout sets ard
04.3 Instructions for the teacher

1L Aoout 2 wesks kefare egiming the lesson prdaabi ity instruck the stidents to stady the lessans
 s=ts ard prdaaoi 1ty in the text ooks frangrades 6 to 11.  Distrilte the given assigment
to the sadats.

2 Instruct tham to suanit answers aoout ane wesk befare the begiming of the lesson.
3 After evmluation of the answers begin the lessm providing the necessary fesdadk.

Assignment

O 0 Wrteallsdsstsof A =11, 2, 3, 4, 5 }. Howmeny suosets are there ?

§ Select tre skmts £ B= Jx[re 27, 1 <10} mrontre follouing sets.

P=1{14259 1 Q={2357}
R = {Primerumbers lessthan 10} S = {Counting nubers less than 10}
T=1{246 8} U=1{,23456 7829}
Qut of the suosets you have selected write doan the proper suosets of A, if any.
@ il A={,2345},B={1,3579ad £=1{1,23456 78 9, wite
the elamats of
0 AnEB M AUEB un © B 0 A'nE

() A" OB ) (AmEB)Y @) A ~B° ® (AUB)Y 0 A'HE

€] State the following laws aboout set alcgaa ard varify tham by means of Vern diagrans.
(1) Camutative Law (i1) Dismdbiive law
() Asscciative Law (iv)  De Morgans Law

@ Uckerlire the carect results art of the folowirg.

i} Armg=4a i} Avg=4 (@ Srg=A
W) Ahah =2 Y ArmA=

0
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i} Define a randam experiment.

@ Select random experiments fram the following:

Sin will rise tamorrow.

Testing the tq side when a aoin is tessd.

Testing the tq side wen a dice marked fran 1 to 6 is tossed.
Testing the nnber of sick students st hare during scdhoel hours.
Measuring the life scan of an eleddic alb.

Drawing a kall at randam fram a keg aotaining 3 red kalls ard 1 blve kall which
are icatically eqgsl.

© ¢ T T T e

() W rite the sarple space of random experinents you have selected albove.

In the randam experinent of doserving the tq sides when two coins are tossad simultanecusly .
] W rite the saple sace.

@ W rite two sinple evats in it.

i} W rite two composite evarts in it.

et are mutually exclusive events.  Explain with an exanple.
Toss a coin 25 times and aarplete the following table.

Numer of Times Side dotained (Heed or Tdl)

1
2
3

25

Fird the suaeess fraction of ddtaining a head when the coin is tossed 25, times.

Repeat the exgoerdiment 50 times, 100 times and fird the success fraction of dataining a
heed.

Tf suacess fraction is to ke taken as a measure of pracaki lity how should ke the numoer of times
the experiment is to ke repeated?

What is an equally prdeeble event?  Select equally prdoable events fram the following randam
exoerimernts.

Qceerving the side dotained when a coin is tossed.
Ocsarving the side dotained when an unbiased dice marked 1-6 is tossed.

@) QOcserving the colaxr of a kall taken randanly fram a keg containing 2 blve alls and 3 red

kalls.
A



() Jeserving the nindeer of a card taken rardanly frana set of identical cards numcered
fran 1-9.

(10)) W rite the saple seace for the random experiment (i1) doove.
FA = { Otaining an even nundeer}
B = { Octaining a prime nunter }
C = { (Qotaining a squere nnder }
D = { (Qotaining an odd runter }

@ Fird

@ P® b PB © PO @ PO © PAMB)

® PaAmQ @ PCmA ) PAB @O PALBLO  (J PAmBMC)
(iii) Poethet

@ PAWB) = PA) +PB -PAmMB)
) PALBLIC) = PA + P® +PC) —-PAMNB —PBMC
-PCmA) + PARBmO)
® (@ Selet twomislly exclusive everts.
O Fid PAWLD)

Criteria for Evaluation

1 Use of text bodks far ddtaining the necessary knowledoe.
Knowledoe of set Alcggra.

Knowledce of kasic aonospts in prdoaboi ity .

Follawing the given instrudtians careactly .

Exaressing ideas freely .

G B S BN V)

Far the written test teadher can dhoose questians fran the following ar he / she can racare questians
an his/ her aan.

Integration
. . |
L 6 Exaess 2z + Dz +2) as the amaf partial fradiias.

4
2
— @z =3ln3-2Ind
Hence show that Jx(x+1)(x+2}

x+1
© By usirg the sdstitutian x-1 =u? or otherwise, find ‘[ﬁ dx

2



K

0 Use integration by parts to evaliete J‘x.u::osBx.:;t’x

._i'i"
2 St X

O owtha :[fcx:'cfx {[f':a—x:'dx. e [

sinx+cosx

1

2. @ Exoress m inpartial fraddan,

K

ER ! 1
Use the sibstittion  =tanx todowthet [ —————dn = | ——— ¢
3+ 30s1n 2x (Z+NiE+3)

i

! .:z’x=lln3

Hence show that | ———F
= [35mz ™73

1
3
Use integration by parts to fird JI-E “dx
Fird the area enclosed by the arve y = x* ad 3* =«
r7_23
By usirg the siostitution 342 = 42 - 2, o ddewise eahate Jx @ —x° dx

2 +6x+7

Iet f(x}=—(x+2)(x+3)

5
+

x+2 x+3

EﬁidthevalLesofCIIBtantsA,BardCsuchthatf(x)=ﬂ+ » ard show that

Jf(x)dx 2 +1n[§?]

K

Il
Ugejrﬂ:egrarjs:nbypartstoﬁmlT]‘x2 cos2x dx

Show that jf{x}dx=if{a—x}dx

.i'i" i‘i" .i'i"
—sin2x —gin 2x
Sow that [————= dx =[tan’x dx adealde [——— dx
1+gin 2x 1+ain 2x



Circular Motion

1L A lidt inetasible string of lergth 14a Tes its ecs attaded to two fised prirts A adB. Thepoirt A
isvartially dooeBad AB = 10a.A rarticle of mess m is attadhed to the point P of the string, where
AP = 8a. Trerarticle nowes in a harizatal circle with angular spesd wwith the string taut

A
) Sowthet the tension in APJ’SEGE +180w")

) Fird the teram in BP

fﬁg
) Deduce that w2, J—
E

2 A gmcthwire is ket in the fomof a circle of radivs ¥ ad aatreOad is fissd inavetical plae. A
lead B of mass m threaded on the wire is projected fran the lowest point Pwith speed u .
) Fird the valie of u if the ead first caves to rest when (P is harizantal.
) Find the least valie of u with which the lead nmust e projected in ader that the beed will nove in
anplete circles.
@ T u=.{3ga show that the reaction between the bead ard wire is zero when CP mekes an arble

1
as’! [ 3 ] with upward vertical and find the angle OP makes with the vertical when the bead first

becomes to rest.

3. Aparticle s slightly displaced from its position of rest on the top of a fixed smooth sphere of radius a .
) Prowe that it will leave the surface of the sthere when the angle between the radius throuch the

1

2\.'{_:_)(1

(i) Ifthe particle strikes a fixed horizontal plane below the sphere at a point distant from the

vertical through the centre, show that the depth of the plane below the lowest point of the sphere
o O
is 7o
4. A smooth narrow tube is in the form of a circle of centre O and redius a, which in fised in a vertical.
Tre e cottains two particles. A of mass 4m ard B of mass m which are camected by a light
iredersible dring. Tnitdally A and B are an the sare harizatal lewel as O ard the systam is releassd
franrest. If, after tine 7, trelire AOB has turmed throuh an angle

2
.;f.ﬁﬁ'] =6g sin &

\ sovse [
@ Fﬂﬁﬂpgj?actimbetmeanandtketukEmtemsofm gad &.
@ Firda E intams of gard .
() Henee fird the tension in the st
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Competency Levels relevant to the Competency Level Numbers

Capetacy lerls relevat to the aopetancy level ninders in the Teader ‘s Instrudtianal Manel.

11.3
21.1
21.2

21.3
21.4
21.5

28.1
28.2
28.3
28.4

28.5
28.6

28.7
29

3.10
311
3.12
3.13
3.14
3.15

Term 1

Combined Maths I

Derives the egqation of a straight lire.

Derives the egation of a straidht lire passing thrauch the point of intersadtion of two given sthaidht
Tires.

Resitians of two poirts relative to a given sraidt lire.

Derives results related to a straidt lire in tems of the distanee of the parpardiailar drann to it
fran a given poirt.

Firds the cartesian eqetion of a circle.

Descriles the position of a point relative to a circle.

Desriless the position of a straidht lire relative to a circle.

Tnrerprets the tancatts drann to a circle fran an exterral point ard the dord of aotact.
Tnterprets the eqation S+ AU=0.

Tntenarets the position of two circles.

TInterprets the eqation S+ AY =0.

Combines Maths I1

Interporets medranical erergy .

Solves prdolans interpreting the gopolicability of pover agoragadiately .

Tnterrets the effect of an inpulsive action.

Uses Newton’ s law of restitition to intenoret divect elastic inpadt.

Trvesticates the relevant rinciples to goply tham effedtively to the notion an a hardzantal circle.
Cosiders initial wvelacity as a factar affecting the dhaviar of vertical ciradlar modan.
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25.1
25.2
25.3
25.4
25.5

25.6
25.7
25.8
8.1

8.2

8.3

21.1
21.2
21.3
21.4

211

2.12
2.13

2.14
41
4.2
4.3

4.4
4.5

Term 2

Combined Maths I

Dedices integration results in tams of the idkas doout the anti-derivative of a fundtian.
Uses the thearans an integration to solve prdolars.
Reviens the basic praperties of a definite integral usirg the furdarental thearem of caladlus.

Tntegrates trigonaretric exoressions an reducing them to standard foms using trigonaretric
e,

Usss the method of danging the vardable far integration.

Solves prablens using integration by parts.

Determines the area of a region bounded by arrves using integration.
Uses various methods far conting.

Uses of parmutations as a tedniqee of solving methamatical praolars.
Uses of aohiratians as a tedmnique of solving metharetical prdolars.
Surs serdies with positive integral powers roduct tens.

Surs series using various methads.

Combined Maths I1

Aplies various tedmniqees to determiire the cantre of mass of symetrical unifam bhodies using
At

Firds the cantre of mess of sinple gearetrical odies using definition ad integration.

Firds the cantre of mass (cantre of gravity) of carposite bodies and ramaining bodies assuming
that the cantre of ness ard cantre of gravity coincice.

Determires the staility of bodies in egai liladium.

Interprets the evants of a randam experinent.

Aoplies praali Tity mocels to solve prdolams an randam events.

Iplies the conoact of caditional rdeshi lity to determire the rdaahility of a rardom event
ucker given caditians.

Uses the prdogbility model to determine the independence of two ar more everts.

Aoplies Rayes’ Theoram.
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10.1
10.2
14.1
14.2
14.3
14.4
14.5
21
12.2
12.3
2.4
13.1

3.16
3.17
3.18
5.1
5.2
5.3
5.4
5.5
5.6
5.7
5.8
59
5.10

Term 3

CombinedMaths I

Explares the lasic praeerties of the Binamial Exoansion.

Reviaws the relation between the tems ard coefficients in the Binamial Excansion.
Exterds the nindoer systen.

Interprets aaplex nueers alggaaically .

Trterprets addition gearetrically using the Argand diagram.

Tnterarets pradict and quotient geavetrically using the Ar gand diagranm.
Tnterprets the aaplex eqation of the loas of a varidble poirt.
Desardbes kasic theardes related to matrices.

Explains soecial cases of sqare matrices.

Descriles the transoose ard the inverse of a metrix.

Uses natrices to solve simultaneous eqatians.

Tnterprets the raeerties of a detarmirant.

Combines Maths I1

Prnalyses Simple Harmonic Motion.

Descriles the Nature of a sinple Hamonic Motion taking place on a harizantal plare.
Explains the ratiare of a Sinple Harmonic Motiaon taking place on a verticle lire.
Tntrodacss the retire of staristics.

Manipulates data to dotain infamation.

Tahilates data ard infametion.

Denotes data ard infamation graghically .

Describes the mean as a measure of central tendency .

Trterorets a frequency distrilution using measures of relative positians.

Uses suitahble measures of cantral tendency to meke decisians an frequency distrilouations.
Tnterprets the dispersion of a distrilbation using measures of digeersion.

Determines the shape of a distrilution by using measures of skewness.
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Eopilibriimof a Particle

Quadratic Function and Quadratic Fquations
Polynamial Function and Rational Numoers
Real Nurbers and Functions

Tregelities

Saistcs

Circle

Brdaai ity

Aplicatians of Derivatives

Camplex Numbers

Newton's Law

Jointed Rods ard Frame W ak

W ak, Fnergy and Power

Cartre of Gravity

Ciraular Motion

Sinple Harmonic Motion

Vetr Alcglra

Sraidt Lire

Derivatives
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