MODEL LESSON PLAN -1
MATHEMATICS
CLASS: XII

Class : XII Chapter : 11

Subject : Mathematics

Topic: Three Dimensional | Modules: 15
Geometry

Duration : 40 minutes

Learning Outcomes

After studying this chapter students will know and understand about :

Direction Ratios of a line passing through one point.
Definition of skew lines and parallel lines.

Equation of a line passing through a point.

Direction Angles, Direction ratios and Direction cosines of a line.

Equation of a line in space in vector as well as in Cartesian form.

Learning Objectives

General Objectives :

e Support in understanding vectors addition, cross product and scalar product.

e Imaginative and Reasoning Ability.

e Learning Skills, communicating in mathematical terms.
¢ Responsibility Organization, Independent Work Collaboration, Initiative Self-

Regulation.

Specific objectives :
Students will be able to know and understand

Direction Ratios of a line joining two points.
Coplanar and skew lines.

Direction Angles, Direction cosines and Direction Ratios.

Equation of line passing through one point and one points.




Learning Resources

e Model of an Octant, Green Board, Chalk, Duster, Charts, Smart Board, Laptop.

Methodology

e Lecture cum Demonstration
e Graphic Organizers,
e Learning by doing method, Inductive-Deductive Reasoning, Imaginations.

Key Words

Vector, Straight line, space, dot product, cross product , magnitude , direction
etc.

Previous Knowledge Assumed

¢ Knowledge of scalar and vector quantities.

e Knowledge of basic ideas of three dimensional geometry coordinates axes,
coordinate planes, lines and line segment.

e Knowledge of chapter 10, Vector of class XII, NCERT Book.

e Knowledge of Vector product and Scalar product of two vectors.

¢ Knowledge of simple concepts of geometry, trigonometry and algebra

Previous Knowledge Testing 5Minute
Before announcing the topic, teacher will ask questions based on previous knowledge.
Teachers’ activity Students’ Response
e What are vector and scalar A guantity having magnitude as well as
quantities? direction is called vector and a quantity
with magnitude only is called scalar
quantity.
e Name any one vector and Force and Temperature
scalar quantity we observe in
daily life?
e Do you know what unit No response
vector is?
e Howto represent a vector? 7 - An alphabet with an arrow on top.
Where arrow represents the direction of
vector.




Announcement of the topic 2 Minute

Dear students we will discuss about terms related to three dimensional geometry such
as direction cosines direction ratios, line in space. (The class would start with a
discussion on what the students have already learnt in the previous classes and hence
what is it that they would learn now. They would also be told the significance of the
topic that they would be studying.)

Presentation 25 Minute
Key ACTIVITY/CLASSROOM | LEARNING INTERACTIE
Points | INTERACTION OUTCOMES BOARDWORK
Engage | (Use of EXPERIENTIAL Students will show 4

ACTIVITY

interest in observing
direction angles and be
able to make sense out

Mathematics Activity as to
demonstrate direction
angles.) Activityl - students

: e of what they observed Iy
will _perform an act|V|ty_b3_/ about angles formed by / >
placing a stick/penat onigin | 3 yector with coordinate | ¢

of the model of an octant
(card board octant model self
made by students) and
students will be asked to
observe the angle formation
with +ve directions of axes..
After observing this,
direction angles will be
shown to the students on the
smart board and will be
asked the students to analyse
the content given in the

axXes.

bookmark.

Explore | Now a task will be given to | Students will try to :
the group of students to explore the steps i
explore the direction angle of | involved in finding the : ]

a corner point of a table direction angles and to
(some other object) placed in | understand the teacher's
the class room by point of view.

considering any floor corner
of the room as origin and will
be asked to find the direction
angles with the help of a




stick..

Explain

Teacher will explain the use
of direction angles for
finding the terms direction
cosine and direction ratio.

1. Define Direction angles as
These are the angles made by
the vector with the positive
directions of the axes. Let a,
B, v be the direction angles
with +ve direction of x-axis,
y-axis and z-axis
respectively.

2. Define Direction Cosines
as Cosines of the direction
angles are called direction
cosines.

3. Use direction angles to
find the direction Cosines.
Also discuss their property.
If a, B, y are the direction
angles made by the vector
with positive direction of X
axis, y-axis and z-axis
respectively the | = cosa,
m = cosP and n = cosy are
called the direction cosines
of the line.

4. Introduce Direction Ratios
as The terms which are
proportional to the direction
cosines are called direction
ratios.

If #=al+bj+ckits
magnitude is || =

Students will be able to

know about the

e direction angles,
direction cosines and
direction ratios.

e direction ratios of a
line joining two
points.

e equation of line
passing through one
point.

¢ difference between
vector form and
Cartesian form of a
line.

Students will be able to

develop their critical

and analytical thinking
and to generate queries
about the topic.




va? + b? + c?
(a, b, c) are called the
direction ratios and direction

cosines are
a b

VaZ+bZ+ cZ 'VaZ+ b2+ 2’
c

vaZ+ b2+ c2

5. Direction ratio of a line
passing through given two
points
Let a line passing through the
two points A(X1, Y1, 21)
and B(X2, VY2, z2) then
its direction ratios are

< X2-X1,Y2-Y1,22—-21 >

6. (Use of INTRODUCTORY
ACTIVITY

Mathematics Activity as to
identify that two lines are
skew or coplanar.)

Activity2: Call up two pairs
of students to hold two
pieces of 2m long threads in
the class room in such a way
that two threads are neither
intersecting nor parallel to
each other. In this way
students will be able to
understand the concept of
skew lines and coplanar
lines. Now teacher will
Define Skew lines as lines in
space which are neither
parallel nor intersecting such
lines are non coplanar and
are called skew lines.

. Coplanar lines as Two
parallel lines are called




Coplanar lines.

7. Equation of a line in space
Case | : Equation of a line
passing through the point
A(x,y,z)and parallel to b
IS given by

In vector form :

F=d+Ab
Where 7 =xi +yj+zk, d
=x,i+y,f +z,k, and b
=al +bj+ck
Analytical form:
F:(X1’i+y1]/\+21i€)+
A(al + bj + ck)

In Cartesian form :

Elaborate

With the help of students,
teacher will ask the students
to co-relate the concepts and
formulas to develop their
problem solving ability and
activity based observations
with day to day life. Also
write their inputs.

Students will share their
ideas about new
knowledge and be able
to co-relate the
observation and skill
with real life situation.

Evaluate

To understand the learning
level of the students, teacher
can answer open ended
questions, for alternative
assessment a worksheet will
be given in the classroom to
solve by using the different
concepts and formulas
adopted.

Now learners will be
able to link the concepts
through mutual
interaction and be able
to solve problems with
more accuracy.




RECAPITULATION 8 Minute

The teacher will give a brief description of the definitions and sub-topics taught to the
students. This way students will try to revise all the points taught by teacher.

HOMEWORK/ACTIVITY

Assignment sheet will be given as home work at the end of the topic. Students should
prepare the presentation on different equations of line in vector and Cartesian form.
Solve NCERT problems with examples.
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MODEL LESSON PLAN-2

CLASS —12th TIME — 45 Minutes
FHeTT-aREd HTeTer-45 fAee

SUBJECT — Mathematics TOPIC — Function and its Types
Ryy- aforT 39 Y- Bod U9 0% YHR

e EXPECTED LEARNING OUTCOMES:-
AT A gfaw:-

1. KNOWLEDGE BASED : The students will be able to recall the concept of
function and its different types one-one,many -one and onto function.

2. UNDERSTANDING BASED: The students will be able to recognize the
different type of functions and also to differentiate them clearly.

3. APPLICATION BASED : The students will be able to give examples of
such functions and to solve the related problems.

4. SKILL BASED : The students will be able to explore and relate these
classroom mathematical concepts to daily life illustrations.

1. FeeR® : faeardl Bl va gH% fafdes YHRT U Sgues Ud
BTG T ol: TAIOT HT Hehdl |
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Td 3ol ¥ HaiUd 368RUT ¢ Hohdl Ud 340 HeTOd THEATH
P §T T H TETH glar |

. FlerdTcA® : ATl e Fa7 # AW A0 AT TGcIAT FT Sfeleh
ShasT & We U9 T9Y S5 & FeId gy |

LEARNING OBJECTIVES :-
T 358 7:-

GENERAL OBJECTIVES :-

1. To accelerate the inner mathematical qualities of the students such as
to classify, analyze , think logically .

2. To develop the scientific attitude and problem solving techniques in
students.

3. To encourage the sense of cooperation , collaboration and leadership
qualities in students during group activities.

4. To create and enhance interest in Mathematics .

AT 36627 :

1. faenffal & afez o emansii S arffewur fawawor adbwifa,
3 &) fawsfyd & |

2. Toenffal & sicR a1 SRDITT, THET FHIYH & 3G Bl
faHRIT & |

3. faenfdal & siqR aMfe® Tfafaferl gRT g, Ted1RdT Ud
A & 0T T f[dBh |

4. faenffal ot it & By Sad 1 Ud ST |




« CONTENT BASED OBJECTIVES :

1. To Inculcate the concepts of function and its types in students.

2. To familiarize them with one-one, many-one, onto and into
functions.

3. To enable them to create and solve problems related to the
different type of functions from daily life situations.

v avq s 3T -

1. Tacanfdat A welel Ud 38 YhR 39 Q9T FI 3cAarT
HdTeT |

Z.quuqo HTTBIET U 3eATeolle helal & faeandar &
et IR shar|

3. et & 39 A9 I & 7 A Shas & wea
& fawT A ATV a1 @& T IAH gl o o Hhl

e LEARNING RESOURCES :-

6 locks with each having one key with it
1 lock having two or three keys

1 lock with no key

2 extra keys for no lock

Green board ,chalk ,duster

6. One big table for display in group.

SfERTH ITeH
1. 6T 3O UH-TS A6l & WY
2. TP Tl & A1 A el & 1Y
3. U drall fo= et &

AN .
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6. U IS AvT o R [HE Al HaTs off 9

e METHODS OF LEARNING :-

« Heuristic Method or Discovery Method which emphasis
experimentation as the teacher becomes a facilitator and the
child tries to move ahead independently.

gFd Jrfeer fafe:
3TaYT fafer Y 3verrar Seen fSead redge th
ARIGAH H HY HLM U9 eIl a7 019 § T&qI HR
h T §T AT §¢a|

e PREVIOUS KNOWLEDGE ASSUMED :- 1t is assumed that -

1. From previous classes students have appropriate knowledge of
sets, cartesian product , relation and its types.

2. Students can create examples of expressing different type of
relations from daily life .

AT qa AT -

1. facardt ool Hem3it & FeHead, Hdd [Ueithel, H
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2. Tz fae Sfiaer & Rufaal & faffies g & dey
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e PREVIOUS KNOWLEDGE TESTING :-

qd FAT THEToT:-
Teacher’s Activity Students’ Response
fRrares fpareramy faremit ufafssar

Before announcing the topic ,
teacher will ask the following
questions:-

39fds I 3cHYOT & Ygel
eaTenr fagafdar &
feafaf@a w2sT H3al -

1. A well defined collection

of objects. Example : set
of even numbers

1. Dear students ,what is a set ?
Give any example.

o e | g TEG3T HT TH

FIT BT & PIS 3GTEL0T AR Fe

ST FHTIY FHgolldl §, S
qH &3 Fr
T |

2. What is a relation ? 2. Any subset of cartesian

product .

O faganfdar | deayr &= I IUTThel I IS

BT g ? 39 §HY |




3. Which relations are called
functions ?

HicT T HIY Pl hgolld
e

4. Can you name any type of
functions ?

FIAT 31T Holel o Tohdr
Uk T oITH odT Johd

8?

3. No answer .

HIS STaTe AL

4. No answer .

Pl STaTd el

o ANNOUNACEMENT OF THE TOPIC :-

Dear students , today we will discuss about

the functions and its types .

39 fawr & qEvom:-

O faeafdl, 3mer g7 woldd U9 38F YR

& favg # 9|

PRESENTATION :-

YEIcAIhTOT:-
5E ACTIVITY/ | LEARNING INTERACTIVE
CLASSROO | OUTCOMES BOARD WORK
M OR THE WORK
INTERACTI DONE AT ACTIVITY
ON TABLE
5 g HET FHaT @’éﬂ)‘l’&mﬁ
EDICTIR Qe fardt eqa R
far mar Brd




ENGAGE

(Teacher will
provide the
locks and
keys to the
students
group at the
activity table

)

Dear

students !
Let’s play a
new
interesting
game. We
have some
locks and
keys . Open
the lock with
its key and
leave the key
in lock for
once.

(AT W}
g H
faeanfdat
I eI
drel Ta
arfear aiaa
gv)

e
ety |

~

33T T
ARSI ol

All students will
participate in
the activity in a
very excited
manner.

They will set all
the locks with
their keys.

g facard
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3cHE qUT &1
q HET ofdl

gt drer Ta
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Dear students
I We have 11
keys and 8
locks in total .
How many
locks are
unlocked with
these keys
Elaborate
with the help
of each other.

o
faczfat |
gAR U
T 11
BICRINGE]
8 drel ¢
T3 o7
aifedr dr
HeG o
fohder arel
T g
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Here

with 2 extra
keys which can
not open any
lock.

g &

gfafafer ar
S
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TS el
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Students will
make the arrow
diagram on
table as well as
on the board.




A : the set of
keys

B: the set of
locks
Students will
be asked to
set locks and
keys at
activity table
in the shape
of a Relation
Arrow
Diagram.
el :
A=Trfeat 1

ﬂﬂabaq
B=dTeil &l

arfeat
W STITH
& ®q H
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EXPLAIN

Teacher will
introduce
the actual
definitions
and explain
the content
with active
cooperation
of students

¢t va oAl
& gfshd
ggaeT o
s W
IBEIR:ED
fafer & @y
ary

HHSTTA

T: Let’s
know which
relations

Students will
get familiar with
all type of
functions and
make the sets of
following arrow
diagrams on
activity table
and also on
borad.

All these
activities will be
performed in
group to
enhance
cooperation and
team spitit
between the
students.

ot wair
g o olall
& dc & =T
AT W
aEdfds &9
A cgaftyd
Fh SWI
aar s ox o
TUdr 98
5 Tl woral
q Hel-HITT
qRfdT &l
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are called
functions.
Definitions
of function |,
one-one
function,
many - one
function
,into
function

and onto
function will
be
discussed
with relative
arrow
diagrams.
3regTOeRr
3T A=A
s P
HEY Helel
&g S 2l
UShehl, IgUh
HTTBTET
TSI
HelaAl hr
RT3 &

faearef 3
arifdat & ary
[GEETERE
A Tg
fafaferar
& Taa
3eTh 3
HeIIeT &Y
T 8T
e

" Cage2 ¢ FUHL;I-SG Ao DJ'RW
| :A




v &7 ==y
$r Suel

aur gefed
W STaTH
dATT ST
Ug Ufgefder
cdol UX #Y

cIqEAT ATY-
g oAl
CaRT AT

~

SITTafT |

EXPLORE

Teacher will
play the role
of facilitator
when students
will set locks
and keys in
different
situations e.g.
one-one into
function and
one -one onto
functons.
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All the students
will explore the
other type of

functions during
group activities.
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Conclusions by
students:

e A relation
becomes a
function when
each element of
domain has a
unique image in
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conclude the
following
results which

are written at
the board.

codomain. So our
relation will be a
function when two
extra keys will be
removed from set
A.

A function is
called many-one if
different elements
have same image
such as three key
can open the same
lock.

A function is
called one-one if
different elements
have different
Image.So in order
to form one -one
function we have
to remove two out
of three keys of
the same lock.

A function is
called onto when
each element of
codomain has a
preimage in
domain. So we
have to remove
extra lock from
the domain in
order to form onto
function.
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e RECAPITULATION :-

Dear students what we have learnt today intimate in your own
words. She will help if required.
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e HOMEWORK ASSIGNMENT :-

What type of functions do you find in the premises of our school,
village, city, state or country in daily life. Write about them in your notebook
and discuss with your friends. Categorize them as function , not a function ,
one — one , many -one , into and onto functions.



MEh -

¢faer Sfiaet & gAR facamery & gRkaer 319k Mg & aikaer, 319«
5T ¢ & IRAYT F FAT-FAT olel TSI ¢ H dF Thd &
T8l 1 fIaRoT IR e # dIR &l ol U9 39« arfdar 4
Tl Y (ST FT BeAail I TheIHTOIET TgUH TUT IATEOIS
Belsll & &7 H o gefiehd Yy Ig 8l 9 A § T Bolel &
dAT HleT T TG Tolel 16T ¢





