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# ACTIVITY 1
[ St

l OBJECTIVE:

To verity that the relation R in the set L of all lines in a plane, defined by R ={(/, m): | L m) is symmetric but neither reflexive nor
transitive.

PRE-REQUIRED KNOWLEDGE:

Knowledge of relations & properties of paraliel lines and perpendicular lines.
MATERIALS REQUIRED :
A thick board, graph papers, drawing pins, ruler, pencil, glue, colour pens etc.

PROCEDURE:

(1)

@)

)

4)

5)

(6)

OBSERVATIONS : l =

)]

(2)

3

Take & thick board attached a graph paper on it with the help of
drawing pins as shown in fig 1(a).

Draw two paraliel lines q, & q, with biua colour pend draw three
perpendicular lines q,, q, & g, with green colour pen. SN B RN RS
Similarly, draw two more paralie lines ¢, & q, & a perpendicular line e R B
q, with red colour pen. ; ¢ wouece
Since, line g, is perpendicular to q.& q,, line q.is perpendicuiar to q, « : bttt
& q, and g, is perpendicular to q, & q,. Also, line q,|s perpendicular | » .
onlines q, & g, as showninfigure 1 (b). 1(8)

Since, lines q,8 q, are parallel 1o each other and g, is parallel 1o q,,
q.Is paraliel 10 g, & q, Is parallel to g,. Also, q, is paraliel o q,.

&v (% Q\)o (Qa Q)o (Qn QI)' (Qu Q)- (Qb' Q!)- (q.a Q‘)- (Q- N' (Q- Q') R |

Infigure 1 (b), we see thatq, Lq, Then, g, Lg,le.(3.q)eR =
(q.q) €R.Similarty, (q,,q) €A =(q.q) A &(q, Q) A =
(Q.q) A

So, the glven reiation R is symmetric.

Since, “No line is perpendicular to itself*or (1)) / € R Figure 1 (b)
So, the given relation R is not reflexive.,

Lea. R={(L m):/1m}is not raflexive.

Itis also observed thatq, L q, 49,1 q,. But, q,is L notonq,l.(q,q,) € A&(q.q) € A. But.(g,.q)eR
So, the given relation R is not transitive.

RESULT:

From the above activity, it is verified that the relation R Is the set L of all lines is a plane, defined by R ={(, m): / L m} is
symmetric but neither reflexive nor transitive |.e. the relation is not an equivalence relation.
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OBJECTIVE:

To demonstrate a function which is not one-one but is onto.

PRE-REQUIRED KNOWLEDGE:
mmammmmm(amwmwmwam.
MATERIALS REQUIRED:
Awboariodmdd\m”m.amdmm,mmmwmdw.
PROCEDURE:

M

(2)

(3)

Waumchmmt.unamouhrpmdbmlammm.'mmnmmﬁg.s(a).

«—5cm-—

18cm

|

Figure 3 (a)
TaMaonowd\anpnpor.anmumavmolbngm15anmmdm4cmushomml=ig.a(b).

«—4cm—>

r"m

I
S5om

N

Figure 3 (b)

MmmmmammWMMumPlomuMhﬂn.mc).

Figure 3 (c)
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Fix five drawing pins on the blue paper and mark the pins as a, b, ¢, d & e. Similarly, fix three drawing pins on
paperand mark them as x. y and 2 as shown in Fig.3 (d) L.e.P={a. b,c.d,8) &Q={x.y.2)

P Q
.x
.y
x
Figure 3 (9)
(5) Join these drawing pins with the help of threads as shown in Fig.3(e) L.e. join the elements of P to the elements ol Q.
P
|
Figure 3 (o)
OBSERVATIONS :
(1) Theimage ofthe slementaof set PinsetQisz.
(2) The image of the elementbofset PinsetQlsy.
(3) The image of the elementcof set P in set Qis x.
(4) The image ol the slement dof set Pinset Qis 2.
(5) Theimage of the element e of set PinsetQis z.
(6) The pre-image of the element xof setQinset Pisc.
) The pre-image of the element y ol set Q In set P is b.
(8) The pre-image of the element zof set Qinset Parea. d& e
(9) Since, the elements of a, d & @ In set P have the same image as 2 in set Q i.e. every alement of set P has not one-one

(10)

imageinsatQ.
So, the function is many-one or not one-one.

Also, we see that every element of set Q is image of every element of set P |.e. the pre-image of every element of Q in P
exists,

So, the function is onto.

RESULT:
From the above activity we can say that the function is not one-one but onto.
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ACTIVITY 5

OBJECTIVE: »
To draw the graph of sin”'x, using the graphdahxandqunp'm&gmwdmlmmﬂectm (about the liney = x).
PRE-REQUIRED KNOWLEDGE:

(1) Knowledge of plotting the graph of sin x.
(i) Knowladgeonrlgonomtﬂctumﬁonsandimrs,eoi rigono
MATERIALS REQUIRED :

tric functions.

Athick board of dimensions 20 om x 20.cm, ruler, coloured pencils, chart paper, drawing pins and strings

PROCEDURE:
(1) Paste a chart paper & on a thick board with the help of drawing pins as shown in Fig.5(a).
L : L J
[ ] ®
Figure 5 (a)
(2) On the chart paper, draw perpendicular axes XOX' andYOY' as shown in Fig:5(b)
L] Y L J
X' 5 X
- ¥ -
Figure & (b)
(3) Mark the points on y-axis as 1, -'5.0. L'-.-l.elc.
(4) Plot the graph of y = 8in x.
n ® n |9
s ” 6 4 \ _2—
1 oos ‘ =(),71 Vi 87 1
sin x 0 o N ' g L8
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RESULT:
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OBJECTIVE :
To explore the principal value of the function sin 'x using a unit circle,

PRE-REQUIRED KNOWLEDGE : ‘ "
Basic knowledge & properties of trigonometric ratios and inverse trigonometric functions.

MATERIALS REQUIRED :
A thick board, white paper, drawing pins, two sticks, ruler, needle and wires.

PROCEDURE :

80

(3)

Take a white paper on a thick board with the help of drawing pins as shown In Flg.6(a).

Figure 6 (a)

Take radius = 1 unit and draw a circle with centre O on |t

Through the centre of the circle draw perpendicular axes XOX' and YOY' as x-axis and y-axis respectively as
shown in Fig. 6(b),

Figure 6 (b)

Mark the points A, B, C and D, where the circle cuts the x-axis and y-axis respectively as shown In Fig. 6(b).

Flgure 6 (c)
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(5) Fix two sticks parallel to y-axis on the opposite sides of the board as shown in Fig.6(c).

Figure 6 (d)
(6)

Now fix one wire between the sticks so that the wire can move freely parallel to the x-axis as shown in Fig. 6(c)
(7)

Now fix a needie of unit length such that one end of the needle s at the centre of the circle and the other end to
move freely along the circle as shown in Fig. 6(c).

(8) Place the needle at an arbitrary angle x, with the positive x-axis.
(9) Measurement of the angle in radian is equal to the length of intercepted arc of the circle.

(10} Slide the wire between the sticks such that the wire meels with free end of the needle. Mark this point as M,, as
shown in Fig.6(c).

(11)  ldentify the y-coordinate of point m,, which is equal to the perpendicular distance from
the x-axis. It gives y.= sin x,.

(12)  Further rotate the needle in the anticlockwise direction and keep it at the angle n—x,.
Here the wire meets the needle at point M. as shown in Fig.6(c).
(13 With the help of sliding wire, find the value of y-coordinate of M,.

(14)  For both the points M. and M, the value of y-coordinates are same for different values of angles i.e. y, = six x, and
Yy, =Sin (t=X,).

g The above observations show that the sine function is not one-to-one for angles which lie in first and second
guadrants.

(16)  Repeat the same process for angles —x, and (—x + x,) respectively. In this case also we will get the same result
that y-coordinate for the points M, and M, are the same. Thus, the sine function is not one-1o one for angles that
tall in third and fourth quadrant, as sh‘own_ln Fig.8(c).

7] Here, we observe that the value of y-coordinate is ditferent for points M, and M..

-n TN

18) Now move the needie again in anti clockwise direction from Tms . By sliding the wire, we see that the

value of y -coordinate for points M ;, M, M, and M, are different. Therefore, sine function is one -one in the

domain [_—f— %] and thus its range lies between ~1 and 1, as shown in Fig.6(d).

2 -
sin
o

s (\M.

(0, V) [ssd " \|
c A0 1A

%

o
>
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(19)  Now place the needle at any arbitrary angle 6 lying in the interval I:T,-z-] and find the

y-coordinate of the intersecting point M, through the sliding wire. We call it as y.

y = sin 8 or § = sin”'y as sine function is one-one and onto in the domain [——;-,%:I and range [-1, 1].

Hence, its inverse arc sine function exists as shown in Fig. 6(e).

(20)  The domain and range of sine inverse function are interchanged with the domain and range of sine
function, i.e., the domain of arc sine function is [-1, 1] and range is [% ,%]
This range of arc sine function is known as principal value of arc sine function or sin~' function.

OBSERVATIONS :

(1) Sine function is non-negative in first and second quadrants.
(2) For the third and fourth quadrants, the sine function is negative.

(3) 6=arc siny=y=sin"' 6, where [% <0 S%]

RESULT :

From the above activity, we find that the principal value range of sin ' x is [12-’; ’;—] .

Page 10 (MATHS)



functions

e pOin' say A and

it B and C making

W'angenm ateach
ninFig.13.
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E-REQUIRED KNOWLEDGE : ’
owledge of maxima, minima, absolute maxima &absolute minimum.

MATERIALS REQUIRED :

Thick board, white chart paper, sketch pens, calculator, glue stick etc,

PROCEDURE :

(1) Paste a white chart paper of on the thick board.

(2) Draw two lines on the graph paper representing x-axis and y-axis as shown in the Fig.15.

|
|
|

b

= o 1t

[
ot
|
]

oday s

£

s
2y

i
e
|
:

|
i
ii§
i
1

T
!

Figure 15

(3) Letus consider a function f(x) = 3x’ + 2x* —6x in the interval [-2, 2].

(4) We take different values of x in the interval [-2, 2] and find the values off(x).

Some ordered pairs on the graph of f(x) are as follows:

X -2

-1

0

1

2

f(x) -4

5

0

=

20

(5) By plotting these points on the graph paper and joining the points we obtain the curve of

the given function

(8) Now join these points by free hand and obtain the graph of the function as shown in Fig.15.

OBSERVATIONS :

(1) From the graph, we see that the value of f(x) at x = 2is 20, which is maximumin [-2, 2].
So, absolute maximum value of f(x) is 20.

(2) Also, fromthe graph we see that the value of f(x) at x = ~2 is ~4, which is minimum in [-2, 2].
So, absoltite minimum value of {(x) Is —4.

RESULT :

The above aclivity demonstrates the concepts of absolute maximum and absolute minimum values of a furiction in a closed

internal through its graph.
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OBJECTIVE :

- J

Toverﬂygeometricauymm cx{a+ -b) = ;'xa+cxb

PRE-REQUIRED KNOWLEDGE :
Knowledgeotvectoraigebm.addmonolvactocs. cross product of vectors, etc.
MATERIALS REQUIRED :

A thick board, white Paper, a pair of scissors, sketch pen etc.
PROCEDURE:

(1) Takoathickboardandpasaeawhitepapovonn.

(2) Draw a line segment OA = 10 cm representing; .

(3) Drawa line segment OB = 8 cm representing a such that ZAOB = 60°. Let OB =a .

(4) mea"nesegmentBC=6cmrepresenﬁng gandnmkhwgangledm'witho.;l.
(5) DrawBM LOA CL L OAandBN 1CL.

(6) Complete the paralielograms OAQB, OAPC and BQPC.
OBSERVATIONS :

S - - Q
(1) cha!:lc[la[sinGO" ________
= 0A x BM
= Area of parallelogram OAQB.

@  |exbl=|c||b]sina0°
=0A xCN
=BQ x CN
= Area of parallelogram BQPC.

@) OB=aand BC= 5.

~In AOBC, JC- JB+ B—.Ca ;4 b'
and ZCOA = 6.

@)  |cx(a+b)|=|c||a+b|sine
=0A x OC sin 6 = OA x CL
Area of paralielogram OAPC.

(5)  Area of the parallelogram OAPC = OA x CL
= 0A x (LN + NC)
= OA x (BM + NC)
=0A x BM + OA x NC /N LI N
=Area of paralielogram OAQB + Area of parallelogram BQPC

- - -y = - ,-.
~lex(a+b)|=lexal+|exb|
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®) ‘-(aoh').c’-émhr-!;mwmnommm

cl(uob)zcxauw!;(ootmondcomay)

RESULT:
From the above activity it is verified that for any three vectons a, b and ¢ nhlv.«.-(.;ol;)- “-.;. ..- h

T —

OBJECTIVE: _
To verity that angle ina semicircle is 8 rightangle,

using vector method.
PRE-REQUIRED KNOWLEDGE:
Knowledge of properties of circle and vectors.

MATERIALS REQUIRED:
Plywood, white sheets, nails, threads, glue stick, paper arrowheads etc.
PROCEDURE:
(1) Take a plywood of size 50 x 50
(2) On the white sheet of paper, draw a circle of radiu
(3) Draw a diameter DE of this circle.
(4) Take any point A on the circumference ofth
(5) Fixnailsat O, D, Eand A.
(6) Join OD, OF, OA, DA and EA,
Fig.21(a).
Arrowheads show that OD, OE, OA, DA and EA are vectors,

om and paste a white sheet of paperon it.
s 10 cm with centre O.

is circle, as shown in Fig.21 (a).

using thread, stick arrowheads on threads along OD, OE, OA, DA and EA, as shown n

* Figure 21 (a)
7) Now take another plywood of dimensions 50 cm x 50 cm and repeat steps.
(8) Take any two points B and C on the circumference of the circle as shown in Fig.21(b)

=)

(9) Fixnails atO, D, E, BandC
D.E, 2 Figure 2
(10)  Join OD, OE, OB, OC, DB, DC, EB, E 3 e

DC, EB and EC, as shown In Fig 21 C using threads. Stick arr

owheads on threads along OD, O, OB, OC, D8

b). These arrowheads are to show them as vactors.
—|
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(5]

yra
[
|
e
.

SRS,

0

(@)

(3)

BSERVATIONS :

By actual measurement from Fig.21(a). We have:
- - —
|OA|=10cm, |OD |=10 cm, | OF | =10 cm,

| DA|=12cm, | EA|= 16 cm, | DE |= 20 om.

| DA +| EA[*= 144 + 256 = 400 = | BE |

= £DAE = 90° [Pythagoras theorem]

DA EA= | DU | Bd s oot

Similarly by actual measurement fromFig.21(b). we have ;
|0B|=|0C| = |OD|= |OE|=10cm,

|BB|=scm. |EB|=1a.3m.ISEI=2ocm.

| DC|= 17 cm,JECI= 10.5 cm

- |DB[ +|EB[* =82+ (18.3)?~400 =| DE |’

= £DBE = 90° [Pythagoras theorem)

= DB .EB=|DBI|EBlcos 90° = 0,

Also, |5C|’ + IECF =172+ (10.5)*2400 = | DE |?
=>ZDCE = 90°

= DC.EC =\DCI\EClcos 80° = 0,

- —
Also using a protractor, if we measure the angle between the vectors D4 and FA. it comes

outto be 90° i.e. ZDAE = 90°

- el
Similarly, on measuring angles between the vectors DBand EBis 90° i.e. 2DBE = 90° and

angle between the vectors DCand EC is 90° i.e. #DCE = 90°

RESULT:

From the above activity, it is verified that the angle in a semicircle is a right angle,
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OBJECTIVE: ndver“y"ana'vﬂca“y,

esa
To measure the shortest distance between two skew lin

PRE-REQUIRED KNOWLEDGE:
Knowledge of equations ofa straightline a

nd skew lines, shortest distance between two skew lines.

MATERIALS REQUIRED: 16m &one wooden block of 1.¢m x 1 ¢m x 3 om
A plywood, graph paper, three wooden blocks of dimensions 1 cm X 1cmx :
threads, glue stick etc. e T ) e T
| | |
PROCEDURE ’ ___V g L -'—L_- UL 7.:. —'Nh
(1)  Takeaplywood of dimensions 25 cmx 15¢m | -"u R ‘ ‘ ! g ‘;
and paste a graph paperonit. =) il e LS
(2) On the graph paper, draw two perpendicular PHOr=—"1 J 1/8.3 r
lines OX and OY as x-axis and y-axis 9 1 ﬁ(d. 8,0 | ;
respectively. ——8 B i S :
(3) Locate points A2, 2), B(7, 2), C(4, 8) and 11 ] e\ 2 d’ ' !
D(11, 9) onthe graph paper. ) ! \ 7 = e .
(4)  Label the three wooden blocks of dimension o ‘/ ( | [
1emx1cmx1cmasa, bandc & label ot — - : ;
the other wooden block of dimension 1 em x { gl ot s{z ! | :
iemx3cmasd. ol % : ; ]
| Al | |
L TAlR.2)1 (7,2, 0)
1 'Q.)Q it o) T }
I S 7 B 8 fof1 121314 is:li'
L

Figure 26

(5) Now fix wooden blocks labeled as a, band c at A(2, 2), B(7, 2) and C(4, 8) respectively, such that their base centres fall
exactly at these points. Fix the wooden labelled as d at D(11, 9) with its centre exactlyat(11,9).

(6) Using gluestick, fix a piece of thread joining points A and B where A and D are centres of the tops of blocks a and d
respectively.

(7). Similarly,fixa piece of thread joining points B and C where B and C are centres of bases of blocks b and ¢ respectively.

(g) ;ake &thread and join it perpendicularly with the lines AD and BC and measure the actual distance

(9) lace a set square such that its one side forming the right '

(10) ng the right angle is along the thread BC.

Move the set square along AD till its other side forming the right angle touches the thread
(11) Measure the distance betw '
Ve @en the two threads in this position to get the required shortest distance between AD and

OBSERVATIONS:
(1) Threads joining AD and BC represent two skew lines
(2) On actual measurement the shortest distance between the skew lines=2.5cm
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x—2 p=2 z=I|
(3) Equations of the line joining A(2, 2, 1), and D(11, 9, 3) are given by lrl 9 = ;‘)_ ) = 31
=2 y=2 z=l
PELISE R (i)
2 7 2

Equations of the lines joining B(7, 2, 0) and C(4, 8, 0) are

,\"7:'\‘—2:3"’0 or.\‘—7=y-2=2—l ..(ii)

4-7 8-2 0-0 -3 6 0

So, the shortest distance d between the lines (i) and (il) is 3.

: e e | RS bl
(4)  We know that the shortest distance d between the lines is R T E or
1 1 |

X=X Y=Yy _Z2"7% ‘isgivenby

a, b, (e
y= X Ya=N ZHE
a, b, a | ]
a, b, ¢ |

by —a;b)’ + (e, = bic))* +(cias-
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OBJECTIVE:
Tommmmdmmmmmmummammmmmm
of throwing a pair of dice.

PRE-REQUIRED KNOWLEDGE :
Knowledge of probability |.e. random experiment, sample space, event, equally likely events, conditional probability etc.

MATERIALS REQUIRED :
Athick board, 38 square sheets of 2 cm x 2 cm, glue stick etc.

PROCEDURE :

L)
@

Tm-wmm-mmmmammummm@nmnmn

Write all possible outcomes obtained by throwing two dices on the squared papers.

(1.1),01,2),(1.8), (1, 4),(1,5),(1,8), (2, 1), (2, 2), (2, 3), (2, 4), (2. 5), (2. 8), (3. 1), (3. 2), (3,3),(3,4),(3,5), (3, 6),
(4, 1),(4,2),(4,3),(4,4),(4.5).(4,6), (5, 1),(5,2),(5,3), (5, 4), (5.5), (5.6), (6. 1), (8, 2), (8. 3), (6.4),(8,5),(6,6)

AN L0 (L 0.5 |8

@27 122 23 |29 |25 | @

BNIE2D 6364905 |08

BN [4.2) |43 | (4,4 | (45 |48

(51|52 |63 |69 (585 | (58)

®1) |62 |69 | 6|65 ]| 60

Figure 27

OBSERVATIONS :

L)

To find the conditional probability of an event A, when B has already occurred, where A Is
the event of a number 3 appears on both the dice and B is the event 3 has already appeared on one of the dice.
Here, wa have 1o find P(A/B)

From Fig.27,

Outcome favourable o A s (3, 3)

- No.of outcomes favourable 10 A, .e..n(A) =1

Outcomes favourable to B are (1, 3), (2, 3).(3, 3), (4, 3), (5, 3). (6, 3), (8, 1), (3, 2), (3, 4)
(3,5)(3.6)

~.No.of outcomes favourable to Bi.e.n(B) =11

Outcomes which is common to A and Bis (3, 3)

~. No.of outcomes favourable to (A ~ B)Le.n (A ~ B)=1
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mAnB) |

Hence, PIA/B) =

nB) 11
Another Method :
PiAm B)

We also PAB) =
can use P(A/B) P(B)

Total no. of outcomes = 36
. nis) =368

(2) To find the conditional probability of an event A, when B has already occurred,
the event getting a sum 8 and B is the event of a doublet has already occurred. Here we haveto also

From Fig.27.
Outcomes favaourable to A are (2, 6), (3, 5),(4,4), (5, 3), (6, 2)

.. No.of outcomes favourable to A Le.n (A) =5

Outcomes favourable to Bare (1, 1), (2, 2), (3, 3)(4,4), (5, 5), (8, 6).
. No.ol outcomes favourable 1o Bi.e.n(B) =6

Outcome which is commonto Aand Bis (4,4)

.. No.of outcomes favourableto (A ~B)ie.n(A NnB)=1

 P(AVB) = n(AnB) =l

n( B) 6
Another Method:
PlAN B)
We can aiso usa P(A/B) = PB)
n(s) = 36
nB) 6 1
B-——:—-:—
e n(S) 36 6
n(S) 36

P(AnB) 3¢
so.P(Afa).-(PT;)_’g}iﬁ.a
6
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(3) To find the conditional probability of an event A, when B has already occurred, where A is
the event the sum of the numbers on the two dice is 8 and B is the event numbers appearing on two dice are
different. Here also, we have to find P(A/B).

From Fig.27.

Outcomes favaourable to A are (2,6), (3,5), (4,4).(5,3),(8,2)

. No.of outcomes favourable to Al.e.n(A) =5

Outcomes favourable to B are(1,2), (1,3), (1, 4), (1, 5).(1,6).(2,1), (2, 3), (2, 4), (2,5).(2, 6), (3,1), (3, 2), (3.4).(3,
5),(3.6).(4,1),(4,2),(4,3), (4,5), (4.6), (5.1),5,2).(5,3), (5,4).(5.6), (6, 1), (6,2), (6.3), (6.4), (6.5)

.. No.of outcomes favourable to Bl.e.n(B) =30

Outcomes which are common to A and B are(2, 8), (3, 5),(5,3),(6,2)

. No.of outcomes favourable to (A B)lLe.n(A B) =4

n(An B)
n(B)

2

4
"W, NB - I —
P(A/B) %
Another Method:
We can also use P(A/B) =

ns) = 36

LG
)= ) 3 18

P B)s —— = —= -
(hney= 2L

RESULT:
The above activity explains how to compute the conditional probability of an event, when another event has already ocourred.

Concern Teacher
Mr. B.K. Chittora Sir (Faculty of Maths)
Mobile No. 98294-34323
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