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Initial Discussion

Introduction


Like other branches of science there are two parts in Higher Mathematics. One is theoretical and the other is practical. Without the practical knowledge science can never be fulfilled. In higher mathematics, the observation on practical class and theoretical topics helps us to acquire experience with skill which may require in every step of our real life. So, it can be said that, the practical and theoretical knowledge are complementary to each other in science.


The purpose of practical education 

(
There are many purposes of practical knowledge in real life. Such as-

i.
Acquire training on scientific method by experiment and observation.

ii.
If the result of experiment is correct, the students become confidence to express their comments. As a result the students get inspirations for any research. So, to inspire a student in research is another purpose of practical education.

iii.
To express oneself in real life, practical education has a great importance.


Some tips to get good marks in practical examination

The practical examination is begun after a few days of finishing the theoretical examination. At this time every student has to give final practical examination of 25 marks. From the beginning, every student has to take appropriate preparation to get full marks in practical examination and follow the following rules.

i.
Regular attend in the practical class and do the experiments with deep concentration.

ii.
Carefully and perfectly finish the experiment.

iii.
Write down the practical note paper regularly.

iv.
Draw the perfect figure of the experiment.

v.
Keep good relation with the teachers.

vi.
Give the correct answer of every question of viva-voce.

( 
The materials which are most important for practical examination (
i.
Admit card. 

ii.
Practical note book.

iii.
Necessary instruments 

iv.
Pen, pencil, eraser, scale etc.

( 
At the beginning of practical examination, the following two tasks is to be done(
i.
Write down the roll number I

ii.
Registration number in the exam paper.

(
The time limit for practical exam is 2 hours. Within this time 2 experiments and their description has to write down in the exam paper. So, to complete the exam properly, every student has to fix a definite time and finish his works within that fixed time. To revise the exam paper, few times has to keep in hand, because if there are some mistakes in the paper, that can be made correct at that time.

(
To do well in the viva-voce, text book has to be read properly. But, in the practical part of ‘Panjeree Creative Higher Mathematics’ guide, the short questions and their solutions of practical examination is included which helps a student to take complete preparation of practical examination.

First Chapter ( Sets and Functions

Experiment no.-1.1: Draw the graph of y = 3x + 1.

Solution:

	Problem no.(1.1
	Name of the experiment: Drawing the graph of given function.
	Date ... ... 


Problem: Draw the graph of y = 3x + 1.

Observation: Observe that,

1.
Graph of the function will be a straight line, since the power of x and y in the given function is one

2.
For one value of x, there is one corresponding value of y.

Instruments: scale, pen, pencil, eraser, graph paper, calculator.

Steps of the experiment:

1.
Find some corresponding values of y for some values of x.
2.
In graph paper, taking x-axis XOX( and y-axis YOY( and the unit (in this case, along both axes, 4 small squares = 1 unit), plot the points (x, y). 
3.
By joining the plotted points draw the graph.0

Determination of points: Given function: y = 3x + 1

	x
	–1
	0
	1

	y
	–2
	1
	4


After plotting the points on graph paper, the following graph can be found-
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Result: The graph of y = 3x + 2 is a straight line. 

Cautions: 

1. 
Before drawing the graph, the pencil is to be sharp.

2. 
The straight line is to be drawn by plotting the points carefully.
3.
The value of y is to be determined by using calculator. 

Experiment no.-1.2: Draw the graph of 4x + 9y = 10.

Solution:

	Problem no.(1.2
	Name of the experiment: Drawing the graph of given function.
	Date ... ... 


Problem: Draw the graph of 4x + 9y = 10.

Theory: Graph of the function 4x + 9y = 10 is a straight line. Since the value of 10 – 4x – 9y at origin (0, 0) is 1 > 0, the line could not pass through the origin. Since the function is 10 – 4x – 9y = 0, only the points on the line are included to the graph. So, only the line is the graph of the given function.

Instruments: scale, pencil, eraser, graph paper, calculator etc.

Steps of the experiment: Given function, 4x + 9y = 10

 
or,  9y = 10 – 4x  ( y =  eq \f(10 – 4x,9) 
1.
In y =  eq \f(10 – 4x,9) ,  find some corresponding values of y for some values of x.

	x
	0
	7
	 eq \f(5,2) 

	y =  eq \f(10 – 4x,9) 
	 eq \f(10,9) 
	–2
	0


2.
In graph paper, taking x-axis XOX( and y-axis YOY( and the unit (2 small square = 1 unit) plot the points.

3.
By joining the plotted points draw the graph.
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Result: Graph of the given function is a straight line.

Cautions: 

1. 
Before drawing the graph, the pencil is to be sharp.

2. 
The straight line is to be drawn by plotting the points carefully.

3.
The value of y is to be determined by using calculator. 

Experiment no.-1.3: Draw the graph of y = 3x – 1.
Solution:

	Problem no.-1.3
	Name of the experiment: Drawing the graph of given function.
	Date ... ... 



Problem: Draw the graph of y = 3x – 1.


Theory: Graph of the function y = 3x – 1 is a straight line. Since the value of y ( 3x + 1 at (0, 0) is 1 > 0, the line could not pass through the origin. Since the function is y ( 3x + 1 = 0, only the points on the line are included to the graph. So, only the line is the graph of the given function.

Instruments: scale, pen, pencil, eraser, graph paper, calculator etc.
Steps of the experiment:

1. 
In y = 3x ( 1, find some corresponding values of y for some values of x.

	X
	(2
	(1
	0
	1
	2

	Y
	(7
	(4
	(1
	2
	5


2. 
In graph paper, taking x-axis XOX( and y-axis YOY( and the unit (2 small square = 1 unit) plot the points.
3. 
By joining the plotted points draw the graph.


[image: image3.emf] 

Y  

Y   

X   

scale :  2   small squares  =  1   unit    

X  

O  

(2,5)  

(  1,  4)  

(1,2)  

(0, – 1)  

(  2,  7)  


Result: The straight line drawn on the graph paper is the graph of the given equation.

Cautions: 

1. 
Before drawing the graph, the pencil is to be sharp.

2. 
The straight line is to be drawn by plotting the points carefully.

3.
The value of y is to be determined by using calculator.

Experiment no.-1.4: Write down the standard form of y – 2 = 3(x – 5) and draw the graph.

Solution:

	Problem no.(1.4
	Name of the experiment: Determination of standard form and drawing the graph of the given function.
	Date ... ... 


Problem: It is to be determined the standard form and drawn the graph of y – 2 = 3(x – 5).

Theory: Given function: y ( 2 = 3(x ( 5). In the function since both of the power of x and y are 1, so the graph of the function is a straight line. Since the value of function at origin (0, 0) is ( 13 < 0, so the graph of the function could not pass through the origin and only the points on the line is included to the graph of the function.

Instruments: scale, pen, pencil, eraser, graph paper, calculator. 

Determination of standard form: 

Given function: y ( 2 = 3(x ( 5)



or, y ( 2 = 3x ( 15



or, y = 3x ( 15 + 2



( y = 3x ( 13


( Standard form of the function: ((x) = 3x ( 13

Steps of the experiment:
1. 
Determine the two points A(4, 1) and B(5, 2) of the function y = 3x ( 13.

	X
	4
	5

	y = 3x ( 13
	( 1
	2


2. In graph paper, taking x-axis XOX( and y-axis YOY( and the unit (2 small square = 1 unit) plot the points 

A(4, (1) and B(5, 2). Then draw the straight line AB.

3. 
Mark the straight line AB.
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Result: Standard form of the given function: ((x) = 3x ( 13 and the graph of the function is a straight line.

Cautions: 

1. 
Before drawing the graph, the pencil is to be sharp. .

2. 
The straight line is to be drawn by joining the points carefully.

3.
The value of y is to be determined by using calculator.

Experiment no.-1.5: Draw the graph of the quadratic function 3x2 + 3x + 1 = 0.

Solution:

	Problem no.(1.5
	Name of the experiment: Drawing the graph of the given quadratic function.
	Date ... ... 


Problem: Draw the graph of the quadratic function 

3x2 + 3x + 1 = 0.

Theory: The equation 3x2 + 3x + 1 = 0 is a quadratic equation. The root of this equation will be that that point at which it intersects the x-axis. Since a quadratic equation has two roots, so it intersects the x-axis at two points.

Again, if the graph of the equation intersects the x-axis then the two roots of it will be equal and if does not touch the x-axis, then the two roots will be imaginary. 

Observation: Observe that, 

1. 
Let, y = 3x2 + 3x + 1 = 3(x2 + 2. eq \f(1,2) .x +  eq \f(1,4) ) + 1  (  eq \f(3,4) 

or, y = 3 eq \b(x + \f(1,2))2 +  eq \f(1,4) 

That is, for any real values of x, the value of y is greater than 0. So the graph of does not touch or intersect the x-axis. So, the equation has no real solution and the graph lies over the x-axis.

2. 
If the value of x is greater or less than –  eq \f(1,2) = ( 0.5 then the value of y will increase to infinity. 

Instruments: paper, pen, pencil, graph paper, calculator etc.
Steps of the experiment: 

1. 
Find the value of y for the values of x = 0, (1, (2.

2. 
In graph paper, taking x-axis XOX( and y-axis YOY( and the unit (along x-axis 10 small square = 1 unit, along y-axis 5 small square = 1 unit) plot the points.

3. 
Draw the graph by joining the points carefully.

Determination of points: Let, y = 3x2 + 3x + 1

Using calculator we get the following table,

	x
	(2
	(1
	(0.5
	0
	1

	y = 3x2+3x + 1
	7
	1
	0.25
	1
	7
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Cautions: 

1. 
Have to use HB sharp pencil.

2. 
Have to be careful to find and join the points.

3.
The value of y is to be determined by using calculator.

Experiment no.-1.6: Draw the graph of x2 + 9y2 = 144 or,  eq \f(x2,144) +  eq \f(y2,16) = 1.

Solution:

	Problem no.(1.6
	Name of the experiment: Drawing the graph of the given equation.
	Date ... ... 


Problem: Draw the graph of x2 + 9y2 = 144 or,  eq \f(x2,144) +  eq \f(y2,16) = 1.

Theory: Graph of the equation  eq \f(x2,a2) +  eq \f(y2,b2) = 1 is a parabola and only for the points (x, y) in this parabola  eq \f(x2,a2) +  eq \f(y2,b2) < 1.
Observation: Observe that, 

1.
If we put -x and -y in the place of x and y then the equation remains unchanged. So, the graph is not symmetrical about x and y axis.

2.
In the given equation,  eq \f(x2,144) ( 1 that is, –12 ( x ( 12 and  eq \f(y2,16) ( 1 that is, –4 ( y ( 4. So, the solution set of the function, 


S = {(x, y) : – 12 ( x ( 12, – 4 ( y ( 4}

Instruments: pencil, graph paper, calculator, paper etc.

Steps of the experiment:

1.
From the given function, find the values of y for some values of x, where x ( 12.

2.
In the graph paper, taking x-axis XOX( and y-axis YOY( and the unit (in here, 2 small square = 1 unit) plot the points (x, y). 

3.
Complete the graph by joining the points and drawing the upper and lower part of x-axis. 

Determination of points: From the given equation we get,

x2 + 9y2 = 144  or, 9y2 = 144 ( x2
or, y2 =  eq \f(1,9) (144 ( x2)

( y = (  eq \f(1,3)  eq \r(144 ( x2)
Using calculator we get the following table,

	x
	0
	5
	(5
	10
	(10
	12
	(12

	y
	( 4
	( 3.64
	( 3.64
	( 2.21
	( 2.21
	0
	0
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Result: The graph is a parabola.

Cautions: 

1. 
To get the exact graph, have to use the sharp pencil. 

2.
Have to be careful for plotting the points on graph paper and joining them, otherwise the exact parabola would not be found.

3.
The curved line is to be drawn carefully.

4.
Using calculator the value of y is to be determined. 

Experiment no.-1.7: Draw the graph of the equation x2 + y2 = 9.
Solution:

	Problem no.(1.7
	Name of the experiment: Drawing the graph of the given function.
	Date ... ... 



Problem: Draw the graph of the equation x2 + y2 = 9.


Theory: The graph of x2 + y2 = 9 


or, (x ( 0)2 + (y ( 0)2 = 32 is a circle whose centre is (0, 0) and radius is 3 unit. Only for the points on the circumference of this circle x2 + y2 = 9.


Observation: Observe that,


If we put -x and -y in the place of x and y then the equation remains unchanged. So, the graph is symmetrical about x and y axis.

Steps of the experiment:
1. If we write the equation x2 + y2 = 9 in the form 

(x ( 0)2 + (y ( 0)2 = 32 then it is seen that, the graph of the equation is a circle whose centre is (0, 0) and radius is 3.

2. 
In graph paper, taking x-axis XOX( and y-axis YOY( and the unit (in here, 3 small square = 1 unit) mark the point O(0, 0).

3. 
Draw a circle by taking O as centre and radius equal to 3 units.

4. 
The graph of the given equation is satisfied for all points on the circumference.
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Result: It is seen from the graph x2 + y2 = 9 graph of the given equation is a circle whose centre is (0, 0) and radius is 3 unit.

Cautions: 

1. 
To get the exact graph, the sharp pencil is to be used.
2. 
The circle is to be drawn by the radius carefully.

Experiment no.-1.8: Draw the graph of the equation x2 + y2 ( 6x + 10y ( 47 = 0.
Solution:

	Problem no.(1.8
	Name of the experiment: Drawing the graph of the given quadratic equation.
	Date ... ... 


Problem: Draw the graph of the equation 

x2 + y2 ( 6x + 10y ( 47 = 0.

Theory: Given quadratic equation,


x2 + y2 ( 6x + 10y ( 47 = 0

or,
x2 ( 2x3 + 32 + y2 + 2.y.5 + 52 ( 47 ( 9 ( 25 = 0

or,
(x ( 3)2 + (y + 5)2 = 92 

( From the given function we get, centre of a circle is

 (3, (5) and radius is 9 unit. Only for the points (x, y) 

on the circumference of this circle (x ( 3)2 + (y + 5)2 = 81 is true. 
Observation:
If we put -x and -y in the place of x and y then the equation remains unchanged. So, the graph is symmetrical about x and y axis. 

Instruments: graph paper, scale, pencil, compass, eraser etc. 

Steps of the experiment:

1. 
In the graph paper, taking x-axis XOX( and y-axis YOY( and the unit (in here, 2 small square = 1 unit) plot the point C(3, (5). 
2.
Draw a circle by taking C(3, ( 5) as centre and radius equal to 9 unit. 
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Result: The graph is a circle whose centre is C(3, (5) and radius is 9 unit.

Cautions:

1.
To get the exact graph, the sharp pencil is to be used.

2.
The point is to be plotted and circle is to be drawn carefully.

3.
The centre and radius of the circle is to be determined carefully.

Experiment no.-1.9: Find the standard form of x + y = 3 and draw the graph of it
Solution:

	Problem no.(1.9
	Name of the experiment: Determination of the standard form of x + y = 3 and drawing the graph of it.
	Date ... ... 



Problem: The standard form of x + y = 3 is to be determined and the graph of it is to be drawn.


Formula: Both of the powers of x and y of the function x + y = 3 is one. So, the graph of the given function is a straight line. Since the value of the function for (0, 0) is 3, so the graph of the function could not pass through the origin. For all points on the graph x + y = 3 is true.
Instruments: scale, pen, pencil, eraser, graph paper, calculator etc.

Transformation: 

Given function: x + y = 3  or, y = 3 – x


( Standard form of the function, ((x) = 3 ( x

Steps of the experiment: 
1. 
From y = 3 ( x, find some corresponding values of y for some values of x.

	x
	(2
	(1
	0
	1
	2

	y
	5
	4
	3
	2
	1


2. 
In the graph paper, taking x-axis XOX( and y-axis YOY( and the unit (in here, 2 small square = 1 unit), plot the points.

3. 
Draw the straight line by joining the points.
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Result: Standard form of the given function, 

((x) = 3 ( x and graph of the function is a straight line.

Cautions: 

1. 
To get the exact graph, the sharp pencil is to be used.
2. 
The points is to be joined carefully.

3.
The values of y is to be determined by using calculator.  

Chapter Four ( Geometric Constructions
Experiment no.-4.1: Draw an ex-circle of the triangle having sides 6.5 cm, 7 cm and 7.5 cm and find its radius.

Solution:

	Problem no.-4.1
	 Name of the experiment: Drawing the graph of the triangle according to the given information and determination its radius.
	Date: .........


Problem: Draw the ex-circle of the triangle having sides 6.5 cm, 7 cm and 7.5 cm and the radius of it is to be determined.

Instruments: scale, pencil, eraser, pen, protractor, calculator.
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Steps of the experiment:

1.
Cut BC = 7.5 cm from any ray BD. 

2.
Draw two arcs on the same side of BC by taking B and C as the centres and radii equal to 7 cm and 6.5 cm respectively and mark the intersecting point of the arcs by A.

3.
Draw the triangle ABC by joining B, A and C, A.

4.
Produce BA up to F.

5.
Draw the bisectors CM and AN of (ACD and (CAF respectively.

6.
These intersect each other at O.

7.
Draw OH ( AC from the point O.

8.
Now, draw a circle by taking O as centre and radius equal to OH. Then it is the required circle.

Determination of radius: 

We know from the formula of Heron, if the three sides of a triangle are respectively a, b and c, the radius of the ex-circle touching the side b of it is,

rb =  eq \r(\f(s(s – a) (s – c),s – b)) unit,

where, s = semi perimeter =  eq \f(1,2) (a + b + c)

Now, in the triangle ABC, a = BC = 7.5 cm 


b = AC = 6.5 cm 


and c = AB = 7  cm

( Semi perimeter, s =  eq \f(7.5 + 6.5 + 7,2) cm  = 10.5 cm

( Radius of the ex-circle of the triangle ABC touching the side AC is,

rb =  eq \r(\f(s(s – a) (s – c),s – b))  =  eq \r(\f(10.5(10.5 – 7.5)(10.5 – 7),(10.5 – 6.5))) 
=  eq \r(\f(10.5 ( 3 ( 3.5,4))  =  eq \r(\f(110.25,4))  =  eq \r(27.5625) 
= 5.25 cm (approx.)

Result: Radius of the ex-circle touching the side 6.5 cm of the triangle = 5.25 cm (approx.)

Cautions: 

1. 
The triangle and ex-circle are to be drawn by sharpening HB pencil.

2.
The sign and description of the construction is to write appropriately.

3.
Radius is to be determined carefully.

Experiment no.-4.2: Draw the in-circle of the triangle having sides 5 cm, 12 cm and 13 cm and find the radius of it.

Solution:

	Problem no.-4.2
	 Name of the experiment: Determination of radius of the in-circle of the drawn triangle.
	Date: ........


Problem: It is to be determined the radius of the in-circle of a triangle having sides 5 cm, 12 cm and 13 cm

Instruments: scale, pencil, eraser, pen, pencil, compass. 
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Steps of the experiment: 

1.
Cut BC = 5 cm from any ray BG. 

2.
Draw two arcs on the same side of BC by taking B and C as centres and radii equal to 12 cm and 13 cm and they intersect each other at A.

3.
Draw the triangle ABC by joining B, A and C, A.

4.
In (ABC, draw the bisectors BF and CE of (B and (C respectively.

5.
BF and CE intersects each other at O.

6.
Draw OD ( BC from the point O.

7.
Now, draw a circle by taking O as centre and radius equal to OD and this circle is the required in-circle of (ABC.

Determination of Radius: 

From the formula of Heron we know, if the three sides of a triangle are respectively a, b and c then the radius of the in-circle of that triangle, r =  eq \r(\f((s – a)(s – b) (s – c),s)) 
where, s = semi perimeter =  eq \f(1,2) (a + b + c)

Now, in the triangle ABC, a = BC = 5 cm, 

b = AC = 13 cm and c = AB = 12  cm

( Semi perimeter, S =  eq \f(5 + 13 + 12,2) cm = 15 cm

( If the radius of in-circle of the triangle ABC is r, 


r =  eq \r(\f((s – a)(s – b) (s – c),s)) 
=  eq \r(\f((15 – 5)(15 – 13) (15 – 12),15)) 
=  eq \r(\f(10 ( 2 ( 3,15))  =  eq \r(4)  = 2 cm

Result: Radius of the in-circle of the triangle, r = 2 cm

Cautions: 

1.  The in-circle and radius is to be drawn by sharp HB pencil.

2.
The sign and description of construction into be written appropriately.

3.
Radius is to be determined carefully.

Experiment no.-4.3: Base of an isosceles triangle is 5 cm and length of its equal sides is 6 cm

a.
Draw the triangle.

b.
Draw the circum-circle of the triangle and find its radius.

c.
Draw a circle which touches a circle at P, whose radius is equal to the radius of the previously drawn circum-circle and passes through a point Q exterior to the circle.

Solution: 

	Problem no.-4.3
	Name of the experiment: Base of the isosceles triangle is 5 cm and length of its equal sides is 6 cm
	Date ... ...


Problem: Base of the isosceles triangle is 5 cm and length of its equal sides is 6 cm

a.
Draw the triangle.

b.
Draw the circum-circle of the triangle and find its radius.

c.
Draw a circle which touches a circle at p, whose radius is equal to the radius of the previously drawn circum-circle and passes through the point Q exterior to the circle.
Instruments: scale, pencil, eraser, pen, compass.
(a) 
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Steps of the experiment:

1.
Cut BC = 5 cm from any ray BD. 

2.
Draw two arcs on the same side of BC by taking B and C as centres and radii equal to 6 cm and they intersects each other at A.

3.
Join A, B and A, C. Then ABC is the required triangle whose base BC = 5 cm and length of equal sides AB = AC = 6 cm

(b)
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Steps of the experiment:
1.
Draw the perpendicular bisector EM and FN of AB and AC. Let, they intersect each other at O.
2.
Join A, O. Draw a circle by taking O as centre and radius equal to OA.


Then, the circle will pass through the points A, B and C and it will be the required circum-circle of (ABC.

Determination of radius of the circum-circle: 

Draw the perpendicular AD from the vertex of the triangle ABC to BC.

Now, in (ABD,


AD2 + BD2 = AB2 [according to the theorem of Pythagoras]


or, AD2 = AB2 – BD2 

= AB2 –  eq \b(\f(BC,2))2 
= 62 – (2.5)2  

= 36 – 6.25  

= 29.75

( AD = 5.45

If the radius of the circum-circle of (ABC is R,

AB.AC = 2R.AD [according to the theorem of Brahmagupta]

or, 2R ( 5.45 = 6 ( 6

or, R =  eq \f(36,10.9) 
( R = 3.3 cm (approx.)

Result: Radius of the circum-circle R = 3.3 cm (approx.) 

(c) 
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1. 
From ‘b’ we get, radius 3.3 cm.

2. 
Draw a circle PRS by taking C as centre and radius equal to 3.3 cm P is a point on that circle.

3. 
Q is a point exterior to the circle.

4. 
Join P, Q and draw the perpendicular bisector AB of PQ.

5. 
Join C, P and produce it. The producing part of CP intersects AB at O.

6. 
The circle drawn by taking O as centre and radius equal to OP is the required circle.

Cautions: 

1.  The circum-circle and radius is to be drawn by sharp HB pencil.

2.
The sign and description of the construction are to be written appropriately.

3.
Radius is to be determined carefully. 

Experiment no.-4.4: Perimeter and two angles adjacent to the base of a triangle are given. Draw the triangle.

Solution: 
	Problem no.-4.4
	Name of the experiment: Drawing the figure of the triangle according to the given information.
	Date ... ...



Problem: Perimeter and two angles adjacent to the base of a triangle are given. It is to be drawn the triangle.


Instruments: scale, pen, pencil, eraser, pencil-compass, protractor.
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Steps of the experiment:

1. 
Let, perimeter of the triangle be P and two angles adjacent to the base are respectively (x and (y.

2. 
Cut DE = P from any ray DF. 

3. 
Draw (EDG =  eq \f(1,2) (x and (DEH =   eq \f(1,2) (y at D and E respectively and on the same side of DE. 

4. 
DG and EH intersects each other at A. 

5. 
Draw (DAB =  eq \f(1,2) (x and (EAC =  eq \f(1,2) (y at A. 

6. 
AB and AC intersect DE at B and C respectively. Then ABC is the required triangle.

Cautions: 

1. 
Sharpened HB pencil is to be used.

2. 
The sign and description of the construction is to write appropriately.

Experiment no.-4.5: Base BC = 4.6 cm, (B = 45( and AB + CA = 8.2 cm of a triangle are given. Draw the triangle.
Solution: 

	Problem no.-4.5
	Name of the experiment: Drawing the triangle ABC according to the given information.
	Date ... ...


Problem: Base BC = 4.6 cm, (B = 45( and 


AB + CA = 8.2 cm of a triangle are given. The triangle is to be drawn.

Instruments: scale, pen, pencil, eraser, pencil-compass, protractor.
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Steps of the experiment:
1. 
From the information, base of the triangle ABC is BC = 4.6 cm, (B = 45( and AB + CA = 8.2 cm.

2. 
Cut BC = a = 4.6 cm from any ray BE.

3. 
Draw(CBF = 45( at B of BC. 

4. 
Cut BD = b = 8.2 cm from BF. 

5. 
Join C, D. 

6. 
Draw (DCA = (BDC at C of CD. 

7. 
CA intersects BD at A. Then (ABC is the required triangle.

Cautions: 

1. 
Sharpened HB pencil is to be used.

2. 
The sign and description of the construction is to write appropriately.

Experiment no.-4.6: One side of a right angled triangle is 3.5 cm, sum other side and hypotenuse is 5.5 cm is given. Draw the triangle.
Solution:

	Problem no.-4.6
	Name of the experiment: Drawing the triangle ABC according to the given information.
	Date ... ... 



Instruments: scale, pen, pencil, eraser, pencil-compass, protractor.


Problem: Given that, one side of a right angled triangle is 3.5 cm, and sum of other side and hypotenuse is 5.5 cm. The triangle is to be drawn.
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Steps of the experiment:

1. 
One side a = 3.5 cm, sum of other side and hypotenuse b = 5.5 cm.

2. 
Cut BC = a = 3.5 cm from any ray BE. 

3. 
Draw the perpendicular CF at C on BC. 

4. 
Cut CD = b = 5.5 cm from CF. 

5. 
Join B, D. 

6. 
Draw (DBA = (BDC at B of BD. 

7. 
BA intersects CD at A. Then (ABC is the required triangle.

Cautions: 

1. 
Sharpened HB pencil is to be used.

2. 
The sign and description of the construction is to write appropriately.

Experiment no.-4.7: Given that, in (ABC, BC= 4.5 cm, (B = 45(, AB ( AC = 2.5 cm Draw the triangle.

Solution:

	Problem no.-4.7
	Name of the experiment: Drawing the triangle ABC according to the given information.
	Date ... ... 


Instruments: scale, pen, pencil, eraser, pencil-compass, protractor.

Problem: Given, in (ABC, BC= 4.5 cm, (B = 45(, 

AB ( AC = 2.5 cm. The triangle (ABC is to be drawn.
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Steps of the experiment:

1. 
Base of the triangle ABC, BC = a = 4.5 cm, angle adjacent to the base 
(B = 45( and AB ( AC = b = 2.5 cm

2. 
Cut BC = a = 4.5 cm from any ray BF. 

3. 
Draw (CBE = 45( at B of BC. 

4. 
Cut BD = b = 2.5 cm from BE. 

5. 
Join C, D. 

6. 
Draw (DCA = (EDC at C of CD. 

7. 
CA intersects DE at A.


Then, (ABC is the required triangle.

Cautions: 

1. 
Sharpened HB pencil is to be used.

2. 
The sign and description of the construction is to write appropriately.
Experiment no.-4.8: Given that, perimeter of (ABC is 12 cm, (B = 60( and (C = 45(. Draw the triangle (ABC.

Solution:

	Problem no. (4.8
	Name of the experiment: Drawing the triangle ABC according to the given.
	Date ... ... 



Instruments: scale, pen, pencil, eraser, pencil-compass, protractor.


Problem: Given that, perimeter of the triangle (ABC is 12 cm. (B = 60( and (C = 45(. The triangle (ABC is to be drawn.


[image: image19.emf] 

p  

12 cm.  

B  

C  

P  

D  

B  

Q  

R  

C  

E  

F  

S  

G  

H  

A  


Steps of the experiment:

1. 
Perimeter of (ABC is P = 12 cm, (B = 60( and (C = 45(.
2. 
Draw (EDG =  eq \f(1,2)(B = 30( and 


(DEH =  eq \f(1,2) (C = 22 eq \f(1,2)( at D and E respectively. 

3. 
DG and EH intersects each other at A. 

4. 
Draw the perpendicular bisectors PQ and SR of AD and AE respectively. 

5. 
PQ intersects DE at B and SR intersects DE at C. 

6.
Join A, B and A, C. Then (ABC is the required triangle.

Cautions: 

1. 
Sharpened HB pencil is to be used.

2. 
The sign and description of the construction is to write appropriately.

Chapter Five ( Equations

Experiment no.-5.1: Solve the equation 

3x2 + 3x + 1 = 0 with the help of graph.

Solution:

	Problem no.(5.1
	Name of the experiment: Determination of the solution of the given equation with the help of graph.
	Date ... ... 


Problem: The equation 3x2 + 3x + 1 = 0 is to be solved with the help of graph.

Name of the experiment: Solution of quadratic equation with the help of graph.

Theory: The solution of the equation is the abscissa of the point at which the graph of the equation intersects the x-axis. Since, the quadratic equation has two roots, so the graph intersects x-axis at two points. If the graph touches the x-axis then the two roots are equal and if does not touch or intersect the x-axis then the roots are imaginary.

Observation: Observe that, 

1. 
Highest power of the given equation is two, so there exist two roots of the equation.

2. 
Let, y = 3x2 + 3x + 1 

= 3(x2 + 2. eq \f(1,2) .x +  eq \f(1,4) ) + 1  (  eq \f(3,4) 

or, y = 3 eq \b(x + \f(1,2))2 +  eq \f(1,4) 

That is, for all values of x, the value of y > 0, so the graph does not touch or intersect the x-axis. So, there exist no real solution of the equation and the graph lies over the x-axis.

3. 
If the value of x is greater or less than –  eq \f(1,2) = ( 0.5 then the value of y increases to the infinity. 

Instruments: paper, pen, pencil, graph paper, calculator etc.
Steps of the experiment: 

1. 
Find the values of y for the values of x = 0, (1, (2.

2. 
In the graph paper, taking x-axis XOX( and y-axis YOY( and the unit (along x-axis 10 small squares = 1 unit, along y-axis 5 small squares = 1 unit), plot the points.

3. 
Draw the graph by joining the points.

4. 
Find the solution from the graph of the equation.

Determination of points: 

Let, y = 3x2 + 3x + 1

Using calculator we get the following table,

	x
	(2
	(1
	(0.5
	0
	1

	y = 3x2+3x + 1
	7
	1
	0.25
	1
	7
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Collection of results: It is seen from the graph; it lies over the x-axis and cannot touch the x-axis. There is no real value of x which can satisfy the equation 3x2 + 3x + 1 = 0. So, the roots of it are imaginary.

Result: Roots of the given equation is imaginary.

Cautions: 

1. 
Sharpened HB pencil is to be used.

2. 
Have to be careful to find the points and join them.

3.
Using calculator the approximate value of y is to be determined carefully. 

Experiment no.-5.2: Find the solution of x2 ( 5x + 3 = 0 with the help of graph.

Solution:

	Problem no.(5.2
	Name of the experiment: Determination of solution of the given equation with the help of graph.
	Date ... ... 


Problem: The solution of the equation x2 ( 5x + 3 = 0 is to be determined with the help of graph.

Name of the experiment: Solution of quadratic equation with the help of graph.

Theory: The solution of the equation is the abscissa of the point at which the graph of the equation intersects the x-axis. Since, the quadratic equation has two roots, so the graph intersects x-axis at two points. If the graph touches the x-axis then the two roots are equal and if does not touch or intersect the x-axis then the roots are imaginary.

Observation: 

Let, y = x2 ( 5x + 3 

1. 
Highest power of the given equation is two, so the graph of the equation is a curve and intersects the x-axis at two points.

2. 
For any real values of x, the values of y can be found. So, the graph of the equation is continuous.

3. 
y = x2 – 5x + 3 = x2 – 2. eq \f(5,2) x +  eq \f(25,4) + 3 –  eq \f(25,4) =  eq \b(x – \f(5,2))2 –  eq \f(13,4)  


(For x =  eq \f(5,2) , the value of y will be minimum and that value is –  eq \f(13,4) 
y = ( 3.25 and for the value of x greater than 2.5, the value of y tends to infinity.

Instruments: paper, pen, calculator, pencil, eraser.

Steps of the experiment: 

1. 
Find the values of y for some values of x.

2. 
In the graph paper, taking x-axis XOX( and y-axis YOY( and the unit (along x-axis 10 small square = 1 unit, along y-axis 5 small square = 1 unit), plot the points.

3. 
Then find the solution from the graph of the equation.

4. 
Verify the exactness of the solution obtained from the graph by using the formula of finding the solution of the equation ax2 + bx + c = 0 is

 x =  eq \f(– b ( \r(b2 – 4ac),2a) .

Determination of points: Let, y = x2 ( 5x + 3

Find the values of y for some values of x by using calculator.

	X
	(1
	(0.5
	0
	1
	2
	2.5
	3
	4
	5
	6

	y = x2 ( 5x + 3
	9
	5.75
	3
	(1
	–3
	(3.25
	(3
	(1
	3
	9



Collection of result: It is seen from the graph, graph of the given equation intersects the x-axis at (0.7, 0) and (4.30, 0). So, abscissas of the points are 0.7 and 4.30 and these are the roots of the given equation.

Verification: 

Comparing the equation x2 ( 5x + 3 = 0 with ax2 + bx + c = 0 we get, a = 1, b = ( 5 and c = 3

( x =  eq \f(( ((5) (\r(((5)2 ( 4.1.3),2.1)  =  eq \f(5( \r(25 ( 12),2)  =  eq \f(5( \r(13),2)  =  eq \f(5 + \r(13),2) I  eq \f(5 ( \r(13),2) 
= 4.30 (approx.) and 0.7 (approx.)

Result: Solution of the given equation 0.7 (approx.) and 4.30 (approx.)

Cautions: 

1. 
Sharpened HB pencil is to be used to get the exact graph.

2. 
Have to be careful to determine the points and join them.

3. 
The values of y is to be determined carefully by using calculator.

Experiment no.-5.3: Find the solution of the equation ( x2 + 3x ( 2 = 0 with the help of graph.

Solution:

	Problem no.-5.3
	Name of the experiment: Determination of the solution of the given equation.
	Date ... ... 


Problem: The solution of the equation ( x2 + 3x ( 2 = 0 is to be determined with the help of graph.

Name of the experiment: Solution of quadratic equation with the help of graph.

Theory: The solution of the equation is the abscissa of the point at which the graph of the equation intersects the x-axis. Since, the quadratic equation has two roots, so the graph intersects x-axis at two points. If the graph touches the x-axis then the two roots are equal and if does not touch or intersect the x-axis then the roots are imaginary.

Observation: Let, y = – x2 + 3x ( 2

1. 
Highest power of the given equation is two, so the graph of the equation is a curve and intersects the x-axis at two points.

2. 
For any real values of x, the values of y can be found. So, the graph of the equation is continuous.

3. 
Range of the graph of the equation is infinite.

Instruments: paper, pen, calculator, pencil, eraser.

Steps of the experiment: 

Let, y = ( x2 + 3x ( 2

1. 
Find the values of y from the equation 

y = ( x2 + 3x ( 2 for some values of x.

2. 
In the graph paper, taking x-axis XOX( and y-axis YOY( and the unit (here, 10 small square = 1 unit), plot the points (x, y).

3. 
Draw the graph by joining the points.
Determination of points: Find the values of y from the equation y = ( x2 + 3x ( 2 for some values of x.

	x
	0
	0.5
	1
	1.5
	2
	2.5
	3

	y
	(2
	(0.75
	0
	0.25
	0
	(0.75
	(2



Collection of result: The graph intersects the x-axis at (1, 0) and (2, 0). So, the abscissas of the points are 1 and 2 and these are the roots of the equation.

Result: Solution of the equation, x = 1 and x = 2

Cautions: 

1. 
Sharpened HB pencil is to be used to get the exact graph.

2. 
Have to be careful to plot the points.

Experiment no.-5.4: Find the solution of the equation x2 ( 2x ( 1 = 0 with the help of graph.

Solution:

	Problem no.-5.4
	Name of the experiment: Determination of solution of the given equation with the help of graph.
	Date ... ... 


Problem: The solution of the given equation 

x2 ( 2x ( 1 = 0 is to be determined with the help of graph.
Name of the experiment: Solution of quadratic equation with the help of graph.

Theory: The solution of the equation is the abscissa of the point at which the graph of the equation intersects the x-axis. Since, the quadratic equation has two roots, so the graph intersects x-axis at two points. If the graph touches the x-axis then the two roots are equal and if does not touch or intersect the x-axis then the roots are imaginary.

Observation: Let, y = x2 ( 2x ( 1

1. 
Highest power of the given equation is two, so the graph of the equation is a curve and intersects the x-axis at two points.

2. 
For any real values of x, the values of y can be found. So, the graph of the equation is continuous.

3. 
y = x2 – 2x – 1 = x2 – 2x + 1(1 – 1 = (x – 1)2 – 2


( For x = 1 the value of y is minimum and that is –2

4.
If the values of x become greater or smaller than –2 the values of y become larger. So, the range of the graph of the equation is infinite.

Instruments: paper, pen, calculator, pencil, eraser, graph paper.

Steps of the experiment: 

Let, y = x2 ( 2x ( 1

1. 
Find the values of y for some values of x.

2. 
In the graph paper, taking x-axis XOX( and y-axis YOY( and the unit (here, 10 small square = 1 unit), plot the points (x, y).

3. 
Draw the graph by joining the plotted points.

4. 
Determine the solution from the graph of the equation.

5. 
Verify the exactness of the solution by using the formula of finding the roots of the equation 

ax2 + bx + c = 0, x =  eq \f((b (\r(b2 ( 4ac),2a) .

Determination of points: Given equation, x2 ( 2x ( 1 = 0

To draw the graph of the equation, find the values of y for some values of x.

	x
	(1
	(0.5
	0
	0.5
	1
	1.5
	2
	2.5
	3

	y
	2
	0.25
	(1
	(1.75
	(2
	(1.75
	(1
	0.25
	2



Collection of result: It is seen that, the graph intersects the x-axis at ((0.4, 0) and (2.4, 0). The abscissas of the points are ( 0.4 and 2.4 and these are the solution of the given equation.

Verification: x =  eq \f((((2) (\r(((2)2 ( 4.1.((1)),2.1) 

=  eq \f(2(\r(4 + 4),2.1)  =  eq \f(2 + \r(8),2) and  eq \f(2 ( \r(8),2) 

= 2.4 (approx.) and (0.4 (approx.)

Result: Solution of the equation, x = (0.4 (approx.) 

or x = 2.4 (approx.)

Cautions: 

1. The points is to be plotted carefully.

2. Sharpened HB pencil is to be used.

3. Find the values of y by using calculator. 
Chapter Eight ( Trigonometry
Experiment no.-8.1: Find the trigonometric ratios of the angles (n (  eq \f((,2) ( () where, 0 < ( <  eq \f((,2) .

	Problem no.- 8.1
	Name of the experiment: Determination of trigonometric ratios according to the given information.
	Date: ..........


Problem: sin eq \b(\f(11(,2) ( () , cos (11( ( (), tan  eq \b(\f(17(,2) ( () is to be expressed as trignometric ratios of angle (.

Theory: For any composite angle, the given angle is to be expressed as (n (  eq \f((,2) ( (). If the value of n is even then the ratio remain unchanged and if odd then chaged. For other angles, the same rules is applied. For the sign, the quadrant is to be determined and then have to use the quadrant rule. 

Instruments: paper, pen, calculator.

Steps of the experiment:
1. 
At first, the given angle is to be divided in two parts where one part will be the multiple of  eq \f((,2) or n multiple of  eq \f((,2)  and the other part is an acute angle. That is, the given angle is to be expressed in the form  eq \b(n ( \f((,2) ( () .

2.  If n is even number, the ratio remain unchanged, that is, sine remain sine, cosine remain cosine etc.


If n is odd, the ratios sine, tangent and secant change to cosine, cotangent and cosecant. Similarly, cosine, cotangent and cosecant will change to sine, tangent and secant respectively.

3. 
The position of the angle  eq \b(n ( \f((,2) ( ()  in which quadrant is to be determined. After knowing that the sign of the ratios of that quadrant is to be putted before the ratios obtained from step-2.

Colection of result: For sin  eq \b(\f(11(,2) ( () ,


n = 11 is an odd number. So, sin will be changed to cos.


Again,  eq \b(11. \f((,2) + () lies in the fourth quadrant, so the sign of sin will be negative.


( sin  eq \b(11. \f((,2) + () = – cos(

Again,  eq \b(11. \f((,2) – ()  lies in the third quadrant, so the sign of sin will be negative.


( sin  eq \b(11. \f((,2) – () = – cos(.


For cos  eq \b(22. \f((,2) ( () , n = 22 is even number. So, cos will remain unchanged.

Again,  eq \b(22. \f((,2) + () lies in the third quadrant, so the sign of cos will be negative.


( cos  eq \b(22. \f((,2) + () = – cos(.


Again,  eq \b(22. \f((,2) – () lies in the second quadrant, so the sign of cos will be negative.


( cos  eq \b(22. \f((,2) – () = – cos(.


For tan eq \b(17. \f((,2)  ( () , n = 17 is an odd number. So, tan will change to cot.


Here,  eq \b(17. \f((,2) + () lies in the second quadrant, so the sign of tan will be negative and  eq \b(17. \f((,2) – () lies in the first quadrant, so the sign of tan will positive.

( tan  eq \b(17. \f((,2) + () = – cot(

and tan  eq \b(17. \f((,2) – () = cot(
Result: sin  eq \b(\f(11(,2) ( () = – cos(

cos(11( ( () = – cos(

tan eq \b(\f(17(,2) ( () = ( cot(
Cautions: 

1.
The position of angles is to be determined carefully.

2.
The quadrant rule and sign of the trigoometric ratio is to be determined carefully.

3.
The change of ratios for the values of n is to be determined carefully.

Experiment no.-8.2: Procedure of determining the trigonometric ratios of any angle  eq \b(n ( \f((,2) ( () , where  eq \b(0 < ( < \f((,2)).
	Problem no.- 8.2
	Name of the experiment: Determination of trigonometric ratios according to the given information.
	Date: ......


Problem: cot(18( ( (), sec (19  eq \f((,2) ( () and cosec (8( ( () is to be expressed as trignometric ratios of angle (.

Theory: For any composite angle, the given angle is to be expressed as (n (  eq \f((,2) ( (). If the value of n is even then the ratio remain unchanged and if odd then chaged. For other angles, the same rules is applied. For the sign, the quadrant is to be determined and then have to use the quadrant rule. 

Instruments: paper, pen, calculator.

Steps of the experiment:

1. 
At first, the given angle is to be divided in two parts where one part will be the multiple of  eq \f((,2) or n multiple of  eq \f((,2)  and the other part is an acute angle. That is, the given angle is to be expressed in the form  eq \b(n ( \f((,2) ( () .

2.  If n is even number, the ratio remain unchanged, that is, sine remain sine, cosine remain cosine etc.


If n is odd, the ratios sine, tangent and secant change to cosine, cotangent and cosecant respectively. Similarly, cosine, cotangent and cosecant will change to sine, tangent and secant respectively.

3. 
The position of the angle  eq \b(n ( \f((,2) ( ()  in which quadrant is to be determined. After knowing that the sign of the ratios of that quadrant is to be putted before the ratios obtained from step-2.


Collection of result: 

      For cot (18( ( () = cot  eq \b(36. \f((,2) ( () , n = 36 is an even number. So, cot remains unchanged. Here,  eq \b(36. \f((,2) + () lies in the first quadrant, so the sign of cot will positive.

Again,  eq \b(36. \f((,2) – () lies in the fourth quadrant, so the sign of cot will be negative.


( cot  eq \b(36. \f((,2) + () = cot(.


and cot  eq \b(36. \f((,2) – () = – cot(.


For sec  eq \b(\f(19(,2) ( ()  = sec  eq \b(19. \f((,2) ( () , n = 19 is an odd number. So, sec will change to cosec. Here,  eq \b(19. \f((,2) + () lies in the fourth quadrant, so the sign of sec will positive.


Again,  eq \b(19. \f((,2) – () lies in the third quadrant, so the sign of sec will be negative.


( sec  eq \b(19. \f((,2) + () = cosec(.


and sec  eq \b(19. \f((,2) – () = – cosec(.


For cosec (8( ( () = cosec  eq \b(16. \f((,2) ( () , n = 16 is an even number. So, cosec remain unchanged. Here,  eq \b(16. \f((,2) + () lies in the first quadrant, so the sign of cosec will be negative.


Again,  eq \b(16. \f((,2) – () lies in the fourth quadrant, so the sign of cosec will be negative.


( cosec  eq \b(16. \f((,2) + () = cosec(.


and cosec  eq \b(16. \f((,2) – () = – cosec(
Result:
cot(18( ( () = ( cot(

sec( eq \f(19(,2) ( () = ( cosec(

cosec(8( ( () = ( cosec(
Cautions: 

1.
The position of angles is to be determined carefully.

2.
The quadrant rule and sign of the trigonometric ratio is to be determined carefully.

3.
The change of ratios for the values of n is to be determined carefully.

Chapter nine ( Exponential & Logarithmic Functions
Experiment no.-9.1: Draw the graph of y = x3 ( 1 and find inverse function.
Solution:

	Problem no(9.1
	Name of experiment: Draw the graph of the given function and find its inverse function.
	Date ... ... 


Problem: Draw the graph of the function y = x3 ( 1 and find its inverse function.
Observation: It is observed that,

1.
For x = 0, y = ( 1 and for x = 1, y = 0. So, the graph never passes through the origin but passes through the point (0, ( 1) and (1, 0).

2.
The function is defined for all real values of x. So the graph of the function is continuous.

3.
For all real values of x we get real values of y.  So, for x ( ( ∞, y ( ( ∞ and the function is spreader up to infinity.

Instruments: Scale, pen, pencil, eraser, graph paper, calculator etc.
Steps of the experiment:

1.
For x = 0, (1, (2, (3 find the values of y from the function.
2. 
On the graph paper, draw x-axis and y-axis and taking convenient unit (along x-axis 5 small squares = 1 unit along y-axis 1 small squares = 1 unit) plot the points (x, y).

3. 
Draw the graph by joining the points carefully.
Determination of points: Given function, y = x3 ( 1

	x
	–3
	–2
	–1
	0
	1
	2
	3

	y
	–28
	–9
	–2
	–1
	0
	7
	26


After plotting the points on graph paper, the following graph can be found-
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Determination of inverse function: Let, y = ((x) = x3 – 1
Now,
y = x3 – 1


or, x3 = y + 3


(
x = ( (y + 1) eq \s\up7(\f(1,3)) 
Inverse function (–1 t y ( x where, x = ( (y + 1) eq \s\up7(\f(1,3)) 

or, (–1 t y ( ( (y + 1) eq \s\up7(\f(1,3)) 
Substituting y by x we get,


(–1 t x ( ((x + 1) eq \s\up7(\f(1,3)) 

(
(–1(x) = ( (x + 1) eq \s\up7(\f(1,3)) 
Result: From the graph we see that, graph of x3 – 1 is an open curve and expanded up to infinity. 

Inverse function: (–1(x) = ((x + 1) eq \s\up7(\f(1,3)) 
Cautions: 

1. 
It is required to plot and join the points carefully to draw the graph on the graph paper.

2.
Before drawing the graph, the pencil is to be sharpened.
3.
The values of the points are to be determined by using calculator. 

Experiment no.-9.2: Draw the graph of y = 4x  and find its inverse function.
Solution:

	Problem no(9.2
	Name of experiment: Drawing the graph of the given exponential function and find its inverse function.
	Date ... ... 


Problem: Draw the graph of the function y = 4x and find its inverse function.
Observation: It is observed that,

1.
For x = 0, y = ( 1 and for any real values of x, y > 0. So, the graph passes through the point (0, 1) and it lies on upper half of x-axis and its graph is an open curve and expanded up to infinity.
2.
For any positive values of x the value of y increases to the right gradually that is, x ( (, y ( (
3.
For any negative values of x the value of y tends to 0 (zero) that is, x ( – (, y ( 0+. So the graph touches the x-axis at infinity.

Instruments: Scale, pen, pencil, eraser, graph paper, calculator etc.

Steps of the experiment:
1.
For x = ( 0.5, 0, 1, 2 find the values of y from the given function.

2.
On the graph paper, draw x-axis and y-axis and taking convenient unit (along x-axis 5 small square = 1 unit along y-axis 1 small square = 1 unit) plot the points (x, y).
Determination of points: Given function, y = 4x 

Using calculator we get the following table,

	x
	– 0.5
	0
	0.5
	1
	2

	y
	0.5
	1
	2
	4
	16



[image: image22.emf] 

X   X   

Y  

Y   

(2,16)  

scale :  along x - axis   5   small  square   = 1   unit   along y - axis   1   small  square   = 1 unit    

(1,4)  

(.5,2)  

(0,1)  

( – 5,5)  

O  


Determination of inverse function: Let, y = ((x) = 4x
Now y = 4x
or, log4y = x

( x = log4y

Inverse function, (–1 : y ( x where x = log4y

or, (–1 : y ( log4y

Substituting y by x we get,
 (–1 : x ( log4x

( (–1(x) = log4x

Result: From the graph we see that, the graph of y = 4x lies on upper half of x-axis and its graph is an open curve and expanded up to infinity.
Inverse function: (–1(x) = log4x

Cautions:

1.
Before drawing the graph, the pencil is to be sharpened.

2.
On the graph paper, plot and join the points carefully.
3.
The value of y is to be determined by using calculator. 

Comment: The graph lies in the right and on the upper half of the x-axis.

Problem-9.3: Draw the graph of the exponential function f(x) = 3x .

Solution:

	Problem no(9.3
	Name of experiment: Drawing the graph of the given exponential function.
	Date ... ... 


Problem: Draw the graph of the given exponential function f(x) = 3x.
Observation: It is observed that, 

1.
For x = 0, y = ( 1 and for any real values of x, y > 0. So, the graph passes through the point (0, 1) and it lies on upper half of x-axis and its graph is an open curve and expanded up to infinity.
2.
For any positive values of x the value of y increases to the right gradually that is, x ( (, y ( (
3.
For any negative values of x the value of y tends to 0 (zero) that is, x ( – (, y ( 0+. So the graph touches the x-axis at infinity.

Instruments: Scale, pen, pencil, eraser, graph paper, calculator etc.

Steps of the experiment:

1.
For x, find the corresponding values of y from the given function.

2. On the graph paper, draw x-axis and y-axis and taking convenient unit (along x-axis 5 small square = 1 unit along y-axis 1 small square = 1 unit) plot the points (x, y).
3. Draw the graph by joining the points carefully.

Determination of points: Given function, y = f(x) = 3x
Using calculator we get the following table,

	x
	–3
	–2
	–1
	0
	1
	2
	3

	y
	0.037
	0.111
	0.333
	1
	3
	9
	27
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Determination of domain and range: 

Given function, y = 3x
The function is defined for all real values of x.

So, the domain will be the set of real numbers.

 ( Domain = (
For all real values of x the values of y are positive.
( Range = (+
Result: From the graph we see that, the graph of y = 3x is a curve and lies on upper half of x-axis.
Cautions: 

1. 
To get the exact graph, have to use the sharp HB pencil.

2. 
On the graph paper, plot and join the points carefully.
Comment: The graph lies at positive side of y-axis and on the upper half of x-axis.

Experiment no.-9.4: Drawing the graph of y = ex, 2 < e < 3 

determine the characteristics of the curve where, x ( (.

Solution:

	Problem no(9.4
	Name of experiment: Drawing the graph of the given function and determine the characteristics of the curve.
	Date ... ... 


Problem : Draw the graph of the given function y = ex, 2 < e < 3 and determine the characteristics of the curve where, x ( (.

Theory : y = ex, 2 < e < 3,  e = 2.7182818 .......... e is an irrational number; if x ( ( then the values of y will be always positive.

Instruments: Scale, pen, pencil, eraser, graph paper, calculator etc.

Steps of the experiment:
1.
For x find the corresponding values of y from the given function.
2.
Let, XOX( and YOY( are x-axis and y-axis respectively.

3. On the graph paper, draw x-axis and y-axis and taking convenient unit (along x-axis 5 small square = 1 unit along y-axis 1 small square = 1 unit) plot the points (x, y).
4. Draw the graph by joining the points carefully.

Compilation of results: Using calculator we get the following table   

	x
	–3
	–2
	–1
	0
	1
	2
	3

	y
	0.05
	0.14
	0.37
	1
	2.72
	7.39
	20.08



Obtained order pairs from the table are 

(–3, 0.05), (–2, 0.14), (–1, 0.37), (0, 1), (1, 2.72), 

(2, 7.39), (3, 20.08) ... ... etc.

Characteristics of curve:

(i)
The whole graph lies completely on the upper half of the x-axis since x ( ( then ex > 0 

(ii)
y ( ( when x ( ( and y ( 0 when x ( – ( that is the graph of the function expanded up to infinity in both sides (left and right) of x-axis and intersects the y-axis at the point (0, 1)

(iii)
y ( 0 when x ( – ( that is, perpendicular distance between x-axis and the graph tends to zero. 

Cautions:
1. 
On the graph paper, plot and join the points carefully to draw a curve.

2.
Before drawing the graph, the pencil is to be sharpened.
3.
The values of the points are to be determined by using calculator.
Experiment no.-9.5: Drawing the graph of y = e(x, 

2 < e < 3 determine the characteristics of the curve.
Solution:

	Problem no(9.5
	Name of experiment: Drawing the graph of the given function and determining the characteristics of the curve. 
	Date ... ... 


Problem: Draw the graph of the given function y = e(x, 2 < e < 3 and determine the characteristics of the curve.
Theory: y = e(x, 2 < e < 3, e = 2.7182818......... 

e is an irrational number; if x ( ( then the values of y will be always positive. 

Instruments: Scale, pen, pencil, eraser, graph paper, calculator etc.

Steps of the experiment:

1.
For x, find the corresponding values of y from the given function.
2.
Let, XOX( and YOY( are x-axis and y-axis respectively.
3. 
On the graph paper, draw x-axis and y-axis and taking convenient unit (along x-axis 5 small squares = 1 unit along y-axis 5 small squares = 1 unit) plot the points (x, y).
4. Draw the graph by joining the points carefully.


Compilation of results: Using calculator we get the following table.

	x
	(3
	(2
	(1
	0
	1
	2
	3

	y
	20.09
	7.39
	2.72
	1
	0.37
	0.14
	0.05


Obtained order pairs from the table are ((3, 20.09), 

((2, 7.39), ((1, 2.72), (0, 1), (1,0.37), (3, 0.05) .......etc. 

Characteristics of curve:

1.
The graph lies on the upper half of the x-axis since x ( ( then e(x > 0

2.
y ( ( when x ( ( and y ( 0 when x ( – ( that is the graph of the function expanded up to infinity in both sides (left and right) of x-axis and intersects the y-axis at the point (0, 1)

3.
y ( 0 when x ( – ( that is, perpendicular distance between x-axis and the graph tends to zero.

Cautions:

1.
Before drawing the graph, the pencil is to be sharpened.

2.
On the graph paper, plot and join the points carefully.
3.
The value of y is to be determined by using calculator.
Experiment no.-9.6: Drawing the graph of y =  eq \b(\f(3,2))x.
Solution:

	Problem no(9.6
	Name of experiment: Drawing the graph of the given function.
	Date ... ... 


Problem: Draw the graph of the given function y =  eq \b(\f(3,2))x.

Observation: It is observed that,

1. 
For x = 0, y = 1 and for any real values of x, y > 0. So, the graph passes through the point (0, 1) and it lies on upper half of x-axis.

2. 
With the increment of the value of x the value of y also increases.

3. 
For any negative values of x the value of y tends to 0 (zero) that is, x ( – (, y ( 0+. So the graph touches the x-axis at infinity.

Instruments: Scale, pen, HB pencil, eraser, graph paper, calculator etc.
Steps of the experiment: 

1. 
For x = 0, (1, (2, (3 find the values of y from the given function y =  eq \b(\f(3,2))x.

2.   On the graph paper, draw x-axis and y-axis and taking convenient unit (along x-axis 5 small squares = 1 unit along y-axis 5 small squares = 1 unit) plot the points (x, y).
3. 
Draw the graph by joining the points carefully.
Determination of points: Given function, 


y = eq \b(\f(3,2))x; ( 3 ( x ( 3


Using calculator we get the following table,

	x
	(3
	(2
	(1
	0
	1
	2
	3

	y
	0.29
	0.44
	0.66
	1
	1.5
	2.25
	3.375





Result: From the graph we see that, the graph the function y = eq \b(\f(3,2))x lies on the upper half of the x-axis.

Cautions: 

1. 
To get the exact graph, have to use the sharp HB pencil.
2. 
On the graph paper, plot and join the points carefully.
Experiment no.-9.7: Drawing the graph of the function y =  eq 2\s\up7(\f(x,2)) .

Solution:

	Problem no(9.7
	Name of experiment: Drawing the graph of the given function.
	Date ... ... 


Problem: Draw the graph of the given function y =  eq 2\s\up7(\f(x,2))  where ( 3 ( x ( 3

Observation: It is observed that,

1. 
For x = 0, y = 1 and for any real values of x, y > 0. So, the graph passes through the point (0, 1) and it lies on upper half of x-axis.

2. 
With the increment of the value of x the value of y also increases.

3. 
For any negative values of x the value of y tends to 0 (zero) that is, x ( – (, y ( 0+. So the graph touches the x-axis at infinity.

Instruments: Scale, pen, HB pencil, eraser, graph paper, calculator etc.
Steps of the experiment: 

1. 
For x = 0, (1, (2, (3 find the values of y from the given function y =  eq 2\s\up7(\f(x,2)) .

2.  On the graph paper, draw x-axis and y-axis and taking convenient unit (along x-axis 5 small square = 1 unit along y-axis 5 small square = 1 unit) plot the points (x, y).

3. 
Draw the graph by joining the points carefully.
Determination of points: 


Given function, y =  eq 2\s\up5(\f(x,2))  ; ( 3 ( x ( 3


Using calculator we get the following table,

	x
	(3
	(2
	(1
	0
	1
	2
	3

	y
	0.35
	0.5
	0.70
	1
	1.41
	2
	2.82



Result: From the graph we see that, the graph of y =  eq 2\s\up7(\f(x,2))  is a curve and lies on upper half of x-axis.

Cautions: 

1. 
To get the exact graph, have to use the sharp HB pencil.
2. 
On the graph paper, plot and join the points carefully.
Experiment no.-9.8: Draw the graph of the exponential function y = 2(x.
Solution:

	Problem no(9.8
	Name of experiment: Drawing the graph of the given exponential function.
	Date ... ... 


Problem: Draw the graph of the given exponential function y = 2(x; where ( 3 ( x ( 3

Observation: It is observed that,

1. 
For x = 0, y = 1 and for any real values of x, y > 0. So, the graph passes through the point (0, 1) and it lies on upper half of x-axis and it an open curve and extended up to infinity. But since ( 3 ( x ( 3 it is a finite curve.
Instruments: Scale, pen, HB pencil, eraser, graph paper, calculator etc.
Steps of the experiment: 

1. 
For the value of x (( 3 ( x ( 3 ) find the values of y from the given function y = 2(x.

2. 
On the graph paper, draw x-axis and y-axis and taking convenient unit (along x-axis 5 small square = 1 unit along y-axis 5 small square = 1 unit) plot the points (x, y).

3. 
Draw the graph by joining the points carefully.
Determination of points: Given function y = 2–x
Using calculator we get the following table,

	x
	(3
	(2
	(1
	0
	1
	2
	3

	y
	8
	4
	2
	1
	0.5
	0.25
	0.125
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Decision: From the graph we see that, the graph of 

y = 2–x is a curve and lies on upper half of x-axis.

Cautions: 

1. 
On the graph paper, plot and join the points carefully and find a smooth curve.

2. 
The value of x is to be determined by using calculator.
3. 
To get the exact graph, have to use the sharp HB pencil.
Experiment no.-9.9: Draw the graph of the function 

y = x2 + 3 and determination of inverse function.
Solution:

	Problem no(9.9
	Name of experiment: Drawing the graph of the given function and find its inverse function.
	Date ... ... 


Problem: Draw the graph of the given function 

y = x2 + 3 and find its inverse function.
Observation: It is observed that,

1. 
In the given function y = x2 + 3, if we put x = 0 then we get y = 3 and for any values of x, y is positive. So the graph passes through the point (0, 3) and lies on upper half of x-axis and it is an open curve and extended up to infinity.

2. 
The curve is symmetric about y-axis because the graph remain unchanged if we put -x in place of x.

3. 
In the function for x ( (, y ((. So, the graph is extended up to infinity.

Instruments: Scale, pen, HB pencil, eraser, graph paper, calculator etc.
Steps of the experiment: 

1. 
For x = 0, (1, (2, (3 find the values of y from the given function y = x2 + 3.

2.   On the graph paper, draw x-axis and y-axis and taking convenient unit (along x-axis 2 small squares = 1 unit along y-axis 2 small squares = 1 unit) plot the points (x, y).

3. Draw the graph by joining the points carefully.

Finding points: Given function: y = x2 + 3

	x
	–3
	–2
	–1
	0
	1
	2
	3

	y
	12
	7
	4
	3
	4
	7
	12
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Determination of inverse function:

Let, y = ((x) = x2 + 3


Now, y = x2 + 3


or, x2= y ( 3


( x = ( eq \r(y ( 3) 

Inverse function ((1 : y ( x where x = (( eq \r(y ( 3) 

or, ((1 : y ( ( eq \r(y ( 3) 

Substituting y by x we get,

((1 : x (  eq \r(x ( 3) 

( ((1 (x) = (  eq \r(x ( 3) 
Result: From the graph we see that, the graph of the function y = x2 + 3 is a smooth curve and inverse function: ((1(x) = (  eq \r(x ( 3) 
Cautions: 

1. 
To get the exact graph, have to use the sharp HB pencil.
2. 
On the graph paper, plot and join the points carefully.

Experiment no.-9.10: Draw the graph of the function y =  eq \f(4,x)  and determine its inverse function. 
Solution:

	Problem no(9.10
	Name of experiment: Drawing the graph of the given function and finding its inverse function.
	Date ... ... 


Problem: Draw the graph of the given function 

y =  eq \f(4,x)  and find its inverse function.
Observation: It is observed that,

1.
x ( ( when y ( 0 and y ( ( when x ( 0


So, the graph is extended up to infinity.

2. 
The function is undefined for x = 0. So the graph is discontinuous.

3. 
For the positive values of x we get positive values of y and for the negative values of x we get negative values of y. So, the graph exists only in the first and the third quadrants.

Steps of the experiment:

1. 
For x = 0, (0.5, (1, (2, (4 find the values of y from the given function y =  eq \f(4,x) .

2.   On the graph paper, draw x-axis and y-axis and taking convenient unit (along x-axis 5 small squares = 1 unit along y-axis 2 small squares = 1 unit) plot the points (x, y).
3. On the graph paper, plotting and joining the points carefully draw the part of graph in first quadrant and reflecting that draw the part of graph in third quadrant.

Determination of points: Given function, y =  eq \f(4,x) 
Now, using calculator we get the following table.

	x
	–4
	–2
	–1
	–0.5
	0
	0.5
	1
	2
	4

	y
	–1
	–2
	–4
	–8
	undefined
	8
	4
	2
	1


On the graph paper, After plotting the points on graph paper, the following graph can be found 
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Determination of inverse function: 

Let, y = ((x) =  eq \f(4,x) 
Now, y =  eq \f(4,x) 
( x =  eq \f(4,y) 
Inverse function: (–1 t y ( x where, x =  eq \f(4,y) 

or,
(–1 t y (  eq \f(4,y) 
Substituting y by x we get,


(–1 t x (   eq \f(4,x) 

(
(–1(x) =  eq \f(4,x)  

Result: From the graph we see that, the graph is discontinuous and inverse function is ((1(x) =  eq \f(4,x) 
Cautions: 

1.
To get the exact graph, have to use the sharp HB pencil.
2.
On the graph paper, plot and join the points carefully.

Chapter eleven ( Coordinate Geometry
Experiment no.-11.1: Draw the triangle with vertices A(2, 3), B(5, 6) and C(–1, 4) and find the area of the triangle by general formula.

Solution:

	Problem no-11.1
	Name of experiment: Finding area of triangle by the general formula.
	Date: ..............


Problem: Draw the triangle with vertices A(2, 3), 

B(5, 6) and C(–1, 4) and find the area of the triangle by general formula.

Theory: If the vertices of the triangle ABC are A(x1, y1), B(x2, y2) and C(x3, y3) then,

area of (ABC =  eq \f(1,2) 

 eq \b\bc\|(\s(\a(x1   x2   x3   x1,y1   y2   y3   y1)) )

=  eq \f(1,2) (x1y2 + x2y3 + x3y1 – x2y1 – x3y2 – x1y3)

Instruments: Scale, pen, HB pencil, eraser, graph paper, calculator etc.
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Steps of the experiment:

1.
Take the vertices A(2, 3), B(5, 6) and C(–1, 4) in anticlockwise direction.
2.
On the graph paper, draw x-axis and y-axis and taking convenient unit (along both axis 2 small squares = 1 unit) plot the points.
3.
Join the points to draw the triangle ABC.

4.
Measuring the length of the sides find the perimeter and area of the triangle.

Compilation of results:

Area of (ABC =  eq \f(1,2) 

 eq \b\bc\|(\s(\a( 2   5   –1   2, 3   6    4    3)) ) sq. unit


=  eq \f(1,2) (12 + 20 – 3 – 15 + 6 – 8) sq. unit


=  eq \f(1,2) (12) sq. unit


= 6 sq. unit

Result: Area of triangle is 6 sq. unit

Cautions:

1.
On the graph paper, plot and join the points carefully.
2.
The vertices are to be arranged in the anticlockwise direction otherwise correct value of area will not be found.
Experiment no.-11.2: A(2, 5), B(– 1, 1) and C(2, 1) are three vertices of a triangle. Drawing a figure determine the perimeter and find its area with the length of sides. Give a statement about the type of the triangle and show evidence to your statement.
Solution:

	 Problem no-11.2
	Name of experiment: Determination of area and perimeter of triangle.
	 Date: ... ... ...


Problem: A(2, 5), B(– 1, 1) and C(2, 1) are three vertices of a triangle. Drawing a figure determine the perimeter and find its area with the length of sides. Give a statement about the type of the triangle and show evidence to your statement.
Theory: If the length of the side AB is ‘c’, length of the side BC is ‘a’, length of the side CA is ‘b’.

Perimeter, 2s = (a + b + c) unit

That is, perimeter = sum of three sides.

and area of (ABC  =  eq \r(s(s – a)(s – b)(s – c)) sq. unit

Instruments: Scale, pen, HB pencil, eraser, graph paper, calculator etc.
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Steps of the experiment:

1.
On the graph paper, plot the points A(2,5), B(–1, 1) and C(2, 1).

2.
Find the length of the sides AB, BC, CA of the triangle ABC by formula.

3.
Determine the perimeter and find its area with the length of sides.
4.
In the drawn triangle the measurement of (ACB is seems approximately 90(. So the triangle may be right angled.

Compilation of result

	Length of side AB, c
	 eq \r((– 1 – 2)2 + (1 – 5))2 =  eq \r(9 + 16)  = 5 unit

	Length of side BC, a
	 eq \r((2 + 1)2 + (1 – 1))2 = eq \r(9 + 0) = 3 unit

	Length of side AC, b
	 eq \r((2 – 2)2 + (1 – 5))2 = eq \r(0 + 16) = 4 unit

	Perimeter, 2s 

semi- perimeter, s
	5 + 3 + 4 = 12 unit

 eq \f(12,2) = 6 unit

	Area 
	 eq \r(6(6 – 5)(6 – 3) (6 – 4)) = eq \r(6.1.3.2) 

= eq \r(36) = 6 sq. unit

	c2 = 52 = 25 and a2 + b2 = 32 + 42 = 25 that is, c2 = a2 + b2 

( The triangle is right angled.


Result: Perimeter of the triangle is 12 unit, area is 6 sq. unit and the triangle is right angled.

Cautions:
1.
On the graph paper, plot and join the points carefully.
2.
Have to be careful to determine the length of sides.

3.
Formulae to find perimeter and area of triangle are to be appropriate.

Experiment no.-11.3: The area of a polygon with vertices A(2, – 3), B(3, – 1), C(2, 0), D(– 1, 1) and 

E(– 2, – 1) is to be found.
Solution:

	Problem no-11.3
	Name of experiment: Find the area of a pentagon by the method of determination of area.
	Date: .........


Problem: The area of a polygon with vertices A(2, – 3), B(3, – 1), C(2, 0), D(– 1, 1) and E(– 2, – 1) is to be found.
Theory: If the vertices of the pentagon ABCDE are A(x1, y1), B(x2, y2), C(x3, y3) D(x4, y4) and E(x5, y5) and if the vertices are in the anti-clockwise direction then the area of the pentagon ABCDE


=  eq \f(1,2) 

 eq \b\bc\|(\s(\a(x1   x2   x3   x4   x5   x1,y1   y2   y3   y4   y5   y1)) )
Instruments: Scale, pen, pencil, eraser, graph paper, calculator etc.

Steps of the experiment:
1.
On the graph paper, along both axes taking 5 small square = 1 unit, plot the points A(2, (3), B(3, (1), C(2, 0), D((1, 1) and E((2, (1). 

2.
Consider the points are arranged in the anticlockwise direction. 

3.
Joining the points draw the pentagon ABCDE.

4.
Find the area of the pentagon by applying the method of determination of area. 
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Compilation of results: Given points A(2, – 3), B(3, – 1), C(2, 0), D(–1, 1) and E(–2, –1) are the vertices of a pentagon ABCDE.
( Consider the points are arranged in the anticlockwise direction, the area of the pentagon ABCDE

=  eq \f(1,2) 

 eq \b\bc\|(\s(\a(   2     3   2   –1   –2     2, –3   –1   0     1   –1   –3)) ) sq. unit

=  eq \f(1,2) {–2 + 0 + 2 + 1 + 6 – (–9) – (–2) – 0 – (–2) – (–2)} sq. unit

=  eq \f(1,2) (–2 + 0 + 2 + 1 + 6 + 9 + 2 + 0 + 2 + 2) sq. unit

=  eq \f(1,2) (22) sq. unit = 11 sq. unit

Result: The area of the pentagon ABCDE = 11 sq. unit

Cautions: 

1.
On the graph paper, plot and join the points carefully.
2.
To arrange the points in the anticlockwise direction.

3.
To find the area of a pentagon by applying the method of determination of area carefully.

4.
To be careful about sign during the calculation. 

Experiment no.-11.4: Four vertices of a quadrilateral are A(1, 0), B(0, 1), C(–1, 0) and D(0, – 1) respectively. Draw the figure of quadrilateral and by determining the lengths of sides and diagonal find its area and comment on it.

Solution:
	Problem no-11.4
	Name of experiment: To find the area of a quadrilateral.
	Date: ........


Problem: Four vertices of a quadrilateral are A(1, 0), B(0, 1), C(–1, 0) and D(0, – 1) respectively. Draw the figure of quadrilateral and by determining the lengths of sides and diagonal find its area and comment on it.

Theory:  By determining the lengths of four sides of the quadrilateral or the lengths of two adjacent sides and the length of diagonal, the type of quadrilateral is to be found. Then its area is to be determined by using formula according to the type of it.

Instruments: Scale, pen, HB pencil, eraser, graph paper, calculator etc.

Steps of the experiment:

1.
Consider the vertices of quadrilateral are arranged in the anticlockwise direction.

2.
On the graph paper, along both axes taking 5 small square = 1 unit plot the points.

3.
Join the points to draw the quadrilateral.

4.
Determine the lengths of sides and find the area.
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Compilation of results: Plotting the points on the graph paper the quadrilateral ABCD is drawn. AB, BC, CD and DA are the four sides and AC and BD are two diagonals of quadrilateral.

Side AB = c =  eq \r((1 – 0)2 + (0 – 1)2)  =  eq \r(2) unit

Side BC = a =  eq \r((0 + 1)2 + (1 – 0))2 =  eq \r(12 + 12) =  eq \r(2) unit

Diagonal AC = b =  eq \r((1 + 1)2 + (0 – 0))2 =  eq \r(2)2 = 2 unit

( AC2 = 4

Side CD = c =  eq \r((– 1 – 0)2 + (0 – 1))2  =  eq \r(2) unit

Side DA =  eq \r((0 – 1)2 + (– 1 – 0))2  =  eq \r(2) unit

It is seen that, AB = BC = CD = DA =  eq \r(2) unit

( The quadrilateral is a square.

( Area of square ABCD = AB2 sq. unit. 



=  eq \b(\r(2))2 sq. unit.



= 2 sq. unit.

Result: Area of the quadrilateral ABCD is 2 sq. unit.

Cautions:
1.
In the graph paper the points are to be arranged in the anticlockwise direction.

2.
To determine the lengths of sides and the area carefully.

Experiment no.-11.5: Find the area of a hexagon with vertices (2, 0), (3, 6), (4, 2), ((1, 0), ((1, 5) and ((3, 2).

Solution:

	Problem no(
11.5
	Name of experiment: To find the area of a hexagon with given vertices.
	Date ... ... ... 


Problem: To find the area of a hexagon with given vertices (2, 0), (3, 6), (4, 2), ((1, 0), ((1, 5) and ((3, 2). 
Theory: Six vertices of the hexagon ABCDEF are 
A(x1, y1), B(x2, y2), C(x3, y3), D(x4, y4), E(x5, y5) and F(x6, y6) and if the vertices are in the anti-clockwise direction then the area of the hexagon ABCDEF

=  eq \f(1,2)   eq \b\bc\|(\a(x1,y1)   \a(x2,y2)    \a(x3,y3)    \a(x4,y4)    \a(x5,y5)    \a(x6,y6)    \a(x1,y1))  sq. unit

=  eq \f(1,2) (x1y2 + x2y3 + x3y4 + x4y5 + x5y6 + x6y1 ( x2y1 ( x3y2 ( x4y3 ( x5y4 ( x6y5 ( x1y6) sq. unit

Instruments: Scale, pen, HB pencil, eraser, graph paper, calculator etc.
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Steps of the experiment:

1.
On the graph paper, along both axes taking 5 small squares = 1 unit plot the points (2, 0), (3, 6), (4, 2), ((1, 0), ((1, 5) and ((3, 2).
2.
Mark the point (2, 0) as A.

3.
Starting from the point A along the anticlockwise direction mark the points (4, 2), (3, 6), ((1, 5),


 ((3, 2) and ((1, 0) as B, C, D, E and F respectively.
4.
Find the area of the hexagon by applying the formula of area.

Compilation of results: Area of the hexagon ABCDEF 

=  eq \f(1,2) 

 eq \b\bc\|(\a(2,0)     \a(4,2)     \a(3,6)     \a\ar((1,5)     \a\ar((3,2)     \a\ar((1,0)     \a(2,0)) sq. unit

=  eq \f(1,2) {2 ( 2 + 4 ( 6 + 3 ( 5 + ((1) ( 2 + ((3) ( 0 + ((1) ( 0 

( 4 ( 0 ( 3 ( 2 ( ((1) ( 6 ( ((3) ( 5 ( ((1) ( 2 ( 2 ( 0} sq. unit

=  eq \f(1,2) (4 + 24 + 15 ( 2 + 0 + 0 ( 6 + 6 + 15 + 2 ( 0) sq. unit

=  eq \f(1,2) (66 ( 8) sq. unit

=  eq \f(1,2)  ( 58 sq. unit

= 29 sq. unit

Result: Area of the hexagon ABCDEF with vertices (2, 0), (3, 6), (4, 2), ((1, 0), ((1, 5) and ((3, 2) = 29 sq. unit.

Cautions: 

1.
On the graph paper, plot and join the points carefully.
2.
To arrange the points in the anticlockwise direction.

3.
To put the points in the formula of area of the hexagon carefully.

4.
To be careful about sign during the calculation.
Experiment no.-11.6: Coordinates of four points are A(2, – 3), B(3, 0), C(0, 1) and D(– 1, – 2) respectively. Draw the figure of ABCD.

(a) Show that, ABCD is a rhombus.

(b) Find the lengths of AC and BD and verify whether ABCD is a square or not.

(c) Find the area of the quadrilateral by the area of triangles.

	Problem no-11.6
	Name of experiment: Determination of the type of quadrilateral and the area of the quadrilateral by the area of triangles.
	Date: ...........


Problem: Coordinates of four points are A(2, – 3), B(3, 0), C(0, 1) and D(– 1, – 2) respectively. Draw the figure of ABCD.

(a) Show that, ABCD is a rhombus.

(b) Find the lengths of AC and BD and verify whether ABCD is a square or not.

(c) Find the area of the quadrilateral by the area of triangles.

Theory: The quadrilateral whose four sides are equal is called rhombus and the quadrilateral whose four sides are equal and an angle is right angle is called square. A rhombus or a square is divided into two triangles by its diagonal. So, area of triangle can be found from the lengths of sides and the area of quadrilateral is double of that of the triangle. Area of triangle,  eq \r(s(s – a) (s – b) (s – c)) sq. unit where s is semi-perimeter and area of quadrilateral 

= (2 ( area of triangle) sq. unit

Steps of the experiment:

1.
Consider that the points are arranged in the anticlockwise direction.

2.
On the graph paper, along both axes taking 4 small squares = 1 unit plot the points.

3.
Find the lengths of side verifying the type of the quadrilateral ABCD.

4.
Then applying formula find the area of the quadrilateral ABCD.


[image: image32.emf] 

Y  

Y   

X   

scale :  along both  axes   4  small  square   = 1   unit    

O  

X  

B(3,0)  

C(0,1)  

A(2, – 3)  

D( – 1, – 2)  


Compilation of results:

(a)
Let, a, b, c, d are the lengths of the sides AB, BC, CD and DA respectively and diagonal AC = e and diagonal BD = (.

So, a =  eq \r((3 – 2)2 + (0 + 3))2 = \r(12 + 3)2 = \r(10) unit

b =  eq \r((0 – 3)2 + (1 – 0)2) =  eq \r(32 + 12) =  eq \r(10) unit

c =  eq \r((– 1 – 0)2 + (– 2 – 1)2) =  eq \r(12 + 32) =  eq \r(10) unit

d =  eq \r((2 + 1)2 + (– 3 + 2)2) =  eq \r(32 + 12) =  eq \r(10) unit

Since, a = b = c = d =  eq \r(10) unit

( ABCD is a rhombus.

(b) Diagonal AC = e =  eq \r((0 – 2)2 + (1 + 3)2) 

=  eq \r(4 + 16) =  eq \r(20) unit

and diagonal BD = ( =  eq \r((– 1 – 3)2 + (– 2 – 0)2) 

=  eq \r(42 + 22)  
=  eq \r(20) unit

( It is observed that, AC = BC that is, diagonals are equal to each other.

AC2 = (eq \r(20))2 = 20

AB2 + BC2 = (eq \r(10))2 + (eq \r(10))2 = 10 + 10 = 20

AC2 = AB2 + BC2.

( According to the theorem of Pythagoras (ABC is right angle.
( The quadrilateral is a square.

( ABCD is a square.

Area of the quadrilateral ABCD = 2 ( area of the triangle ABC. Here in case of (ABC

s =  eq \f(a + b + c,2) =  eq \f(\r(10) + \r(10) + \r(20),2) =  eq \f(2\r(10) + 2\r(5),2) 

=  eq \r(10) +  eq \r(5) unit.

( Area of (ABC =  eq \r(s(s – a)(s – b)(s – c)) 
=  eq \r((\r(10) + \r(5))(\r(10) + \r(5) – \r(10))(\r(10) + \r(5) – \r(10))(\r(10) + \r(5) – \r(20))) sq. unit
=  eq \r((\r(10) + \r(5)). \r(5).\r(5).(\r(10) – \r(5)))  sq. unit

=  eq \r(5{(\r(10))2 – (\r(5))2}) = \r(5) (10 – 5)  sq. unit

=  eq \r(5. 5) = 5 sq. unit

( Area of square ABCD = 2 ( 5 sq. unit = 10 sq. unit

Result: ABCD is a rhombus or square (shown) and area = 10 sq. unit.

Cautions:

1.
On the graph paper, plot and join the points carefully.
2.
Have to be careful to find the type of the quadrilateral.
Chapter thirteen ( Solid geometry

Experiment no.-13.1: Find the volume, area of six faces and length of diagonals of a rectangular solid by measuring the length, breadth and height of it.

	Problem no-13.1
	Name of experiment: Finding the volume, area of six faces and length of diagonals of a rectangular solid by measuring the length, breadth and height of it.
	Date: ...........


Problem: Find the volume, area of six faces and length of diagonals of a rectangular solid by measuring the length, breadth and height of it.

Theory: If the length, breadth and height of a rectangular solid are a unit, b unit and c unit respectively then its volume = abc cubic unit, length of diagonal =  eq \r(a2 + b2 + c2) unit and area of six faces that is the area of whole surface = 2(ab + bc + ca) unit.

Instruments: A brick, scale, pen, pencil, eraser, graph paper, calculator etc.
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Steps of the experiment:
1. By using meter scale and measuring the length, breadth and height we get 25 cm, 12.5 cm and 5 cm respectively.

2.
Find the volume, area of six faces and length of diagonals.

Compilation of results: Length of given brick a = 25 cm, breadth b = 12.5 cm and height c = 5 cm

( Volume of brick = 25 ( 12.5 ( 5 
= 1562.5 cubic cm

Area of six faces = 2(25 ( 12.5 + 12.5 ( 5 + 5 ( 25) sq. cm


= 2 ( 500 sq. cm



= 1000 sq. cm 

and length of diagonal =  eq \r((25)2 + (12.5)2 + 52) 

=  eq \r(625 + 156.25 + 25) 

=  eq \r(806.25) 

= 28.4 cm (approx.)

Result: Volume of brick = 1562.5 cubic cm,

area of six faces = 1000 sq. cm

and length of diagonal = 28.4 cm (approx.)

Cautions:

1.
To get the exact graph, have to use the sharp HB pencil.

2.
Symbols and description of steps are to be clear and correct.

Experiment no.-13.2: Finding the area of all surfaces and volume of prism.

Solution:

	Problem no( 13.2
	Name of experiment: Finding the area of all surfaces and volume of a prism.
	Date... ... 


Problem: To finding the area of all surfaces of the prism and volume.
Theory: A prism is a polyhedron, bounded by two parallel polygonal faces and the other faces always being parallelograms. The parallel sides are known as bases and the sides are known as lateral faces.
Area of all surfaces of a prism

= 2 (area of base) + area of the lateral surfaces


= 2 (area of base) + perimeter of base ( height 

and volume = area of base ( height

Instruments: A prism, scale, pen, pencil, eraser, calculator etc.
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Steps of the experiment:

1.
Measure the lengths of each sides of base of prism by slide calipers.

2.
Measure the height of prism by meter scale.

Compilation of results: We get the length of each sides of base of prism a = 3 cm b = 4 cm and c = 6 cm and height h = 10 cm respectively.

So, perimeter of base


2s = a + b + c  = (3 + 4 + 6) cm = 13 cm


( Semi-perimeter of base of prism, s =  eq \f(13,2) = 6.5 cm

( Area of base of prism =  eq \r(s(s ( a) (s ( b) (s ( c))  sq. unit


=  eq \r(6.5(6.5 ( 3) (6.5 ( 4) (6.5 ( 6))  sq. cm


=  eq \r(6.5 ( 3.5 ( 2.5 ( 0.5)  sq. cm


=  eq \r(28.4375)  sq. cm


= 5.33 sq. cm (approx.)

( Area of whole surface of the prism


= 2 (area of base) + perimeter of base ( height


= (2 ( 5.33 + 13 ( 10) sq. cm


= (10.66 + 130) sq. cm


= 140.66 sq. cm

and volume = area of base ( height cubic unit



= 5.33 ( 10 cubic cm



= 53.3 cubic cm

Result: Area of all surfaces of the prism = 140.66 sq. cm (approx.) and volume = 53.3 cubic cm

Cautions:


1.
Measurement of length, breadth and height have to be correct.

2.
Have to be careful in calculation.

3.
Have to be careful in using unit.

Experiment no.-13.3: Find the area of whole surface and volume of a prism whose base is rectangular.

Solution:

	Problem no(
13.3
	Name of experiment: To find the area of whole surface and volume of a prism.
	Date ... ... ... 


Problem: Find the area of whole surface and volume of a prism whose base is rectangular.
Theory: A prism is a polyhedron, bounded by two parallel polygonal faces and the other faces always being parallelograms. The parallel sides are known as bases and the sides are known as lateral faces.
Area of whole surface of the prism


= 2 (area of base) + area of the lateral surfaces


= 2 (area of base) + perimeter of base ( height 

and volume = area of base ( height

Instruments: Scale, pen, pencil, eraser, meter scale, calculator, prism etc.
Steps of the experiment:

1.
Measure the lengths of each sides of base of prism by slide calipers.

2.
Measure the height of prism by meter scale.

Compilation of results: Measuring with slide calipers we get the length of the rectangular base of the prism, a = 4 cm and breadth b = 3 cm and height h = 8 cm

So, the perimeter of base of a prism = 2(a + b)




= 2 (4 + 3) cm




= 14 cm

( Area of base of the prism = a ( b



= 4 ( 3 sq. cm



= 12 sq. cm

( Area of whole surface of the prism


= 2 (area of base) + perimeter of base ( height


= (2 ( 12 + 14 ( 8) sq. cm


= (24 + 112) sq. cm


= 136 sq. cm

and volume = area of base ( height



= 12 ( 8 cubic cm



= 96 cubic cm

Result: Area of whole surface of prism = 136 sq. cm 

and volume = 96 cubic cm

Cautions:


1.
Measurement of length, breadth and height have to be correct.

2.
Have to be careful in calculation.

3.
Have to be careful in using unit.

Experiment no.-13.4: Collecting a birthday or other occasional cap find the area of the curved surface and volume of it.

Solution: 

	Problem no-13.4
	Name of experiment: Collecting a birthday or other occasional cap, finding the area of the curved surface and volume of it.
	Date ......


Problem: Collecting a birthday or other occasional cap finding the area of the curved surface and volume of it.
Theory: If the slant height ( unit and radius r unit of a cone are given then height of it, h =  eq \r((2 – r2)  unit and area of curved surface = (r( sq. unit and volume =  eq \f(1,3) (r2h cubic unit.

Instruments: Birthday cap, scale, pen, pencil, eraser, meter scale, calculator, pencils compass etc.

Steps of the experiment:
1.
Fold the cone about its line of symmetry.
2.
Then unfolding it measures the diameter along the line of symmetry.

3.
Determine radius of base after dividing the obtained diameter of the cone.

4.
Measure the slant height of the cone be setting a meter scale on the slant surface from the vertex.

5.
Using the formula of h =  eq \r((2 – r2)  find the height of the cone.

6.
Then using the formula find the area of the curved surface and volume.

Compilation of results: Measuring with meter scale we see that diameter of the cap, d = 14 cm and slant height h = 20 cm.

( Radius of the cap, r =  eq \f(d,2)  =  eq \f(14,2)  cm = 7 cm 

and height h =  eq \r((2 – r2)  


=  eq \r((20)2 – (7)2) 

=  eq \r(400 – 49)  


=  eq \r(351) = 18.73 cm (approx.)

So, area of the curved surface of the cap = (r( sq. unit 



= 3.14 ( 7 ( 20 sq. cm



= 439.6 sq. cm (approx.)

and volume =  eq \f(1,3) (r2h cubic unit



=  eq \f(1,3) ( 3.14 ( 72 ( 18.73 cubic cm



= 960.60 cubic cm (approx.)



= 960.60 cubic cm (approx.)

Result: Area of the curved surface of the cone shaped birthday cap = 439.6 sq. cm (approx.) 

and volume = 960.60 cubic cm (approx.)

Cautions:

1.
Pencil is to be sharpened before drawing figure.

2.
Symbols and description of steps are to be clear and correct.

Experiment no.-13.5: Find the area of whole surface and volume of a pyramid whose base a square.

Solution:

	Problem no(13.5
	Name of experiment: Finding the area of whole surface and volume of a pyramid whose base a square.
	Date ... ... 


Problem: Find the area of whole surface and volume of a pyramid whose base a square.
Theory: A solid figure with a polygonal base and triangular faces that meet at a common point is called a pyramid. The perpendicular distance of any side of the square base of pyramid from the center of the square base is half of the side of square.

Area of whole surface of the pyramid


= area of base + area of the lateral surfaces 


and volume =  eq \f(1,3)  ( area of base ( height

Instruments: Pyramid, slide calipers, scale, pen, pencil, eraser, calculator etc.
Steps of the experiment:

1.
Measure the lengths of each sides of base of pyramid by meter scale.

2.
Measure the height of pyramid by meter scale.

3.
Determine the perpendicular distance of each side from the center of base of the pyramid, r =  eq \f(a,2)  unit

4.
Determine the slant height of pyramid ( =  eq \r(h2 + r2) 

Compilation of results: Measuring the length of side of base of the pyramid we get, a = 10 cm and height h = 12 cm

( Perpendicular distance of each side from the center of base of the pyramid 


r =  eq \f(a,2) =  eq \f(10,2)  cm = 5 cm

( Slant height of any side face of the pyramid, 


( =  eq \r(h2 + r2) =  eq \r(122 + 52) =  eq \r(144 + 25) 

  =  eq \r(169) = 13 cm

( Area of whole surface of the pyramid, 


= area of base + area of the lateral surfaces


= area of base + total area of the lateral triangular surfaces


= area of base + 4 ( area of the side face of the pyramid


= (side of base)2 + 4 (  eq \f(1,2) ( (base of triangle ( height)


= (side of base)2 + 4 (  eq \f(1,2)  ( (base of triangle ( slant height of the pyramid)


= (10)2 + 4 (  eq \f(1,2)  ( 10 ( 13 sq. cm


= 100 + 260 sq. cm


= 360 sq. cm

and volume of the pyramid =  eq \f(1,3) ( area of base  ( height


=  eq \f(1,3) ( (10)2 ( 12 cubic cm


=  eq \f(1,3) ( 100 ( 12 cubic cm


= 400 cubic cm

Result: Area of whole surface of the pyramid = 360 sq. cm and volume = 400 cubic cm

Cautions:

1. Measurement of length, breadth and height have to be correct.

2. Have to be careful in calculation.

3. Have to be careful in using unit.

Experiment no.-13.6: Find the area of the surface, radius and volume of a football.
Solution: 

	Problem no-13.6
	Name of experiment: Finding the area of the surface, radius and volume of a football.
	Date ......


Problem: Find the area of the surface, radius and volume of a football.

Theory: Football is a sphere. If the radius of the sphere is r unit then the area of surface of it is 4(r2 sq. unit and volume is  eq \f(4,3) (r3 cubic unit and if the circumference of the football is p then radius r =  eq \f(p,2() .

Instruments: A football, scale, pen, pencil, eraser, calculator, string, meter scale etc.

Steps of the experiment:

1.
Measure the circumference of the football by a string.


2.
Measure the length of the string by a meter scale.

3.
So, the length of the string is the circumference of the football.

Compilation of results: Measuring with meter scale we get the circumference of football is 37.7 cm.

( Radius of football, r =  eq \f(circumference,2() =  eq \f(37.7,2() =  eq \f(37.7,2 ( 3.14) = 6 cm (approx.)

Area of the surface of the football = 4(r2 sq. unit.



= 4 ( 3.14 ( 62 sq. cm



= 452.16 sq. cm (approx.)

and volume =  eq \f(4,3) (r3 cubic unit



=  eq \f(4,3) ( 3.14 ( 63 cubic cm



= 904.32 cubic cm (approx.)

Result: Radius of football = 6 cm (approx.)


Area of the surface = 452.16 sq. cm (approx.)



          volume = 904.32 cubic cm (approx.)

Cautions:

1.
Pencil is to be sharpened before drawing figure.

2.
Symbols and description of steps are to be clear and correct.

Experiment no.-13.7: Height of a pyramid situating on a regular hexagon with length of side 6 cm is 10 cm. Find the area of whole surface and volume.
Solution:

	Problem no(
13.7
	Name of experiment: Find the area of whole surface and volume of the pyramid according to the given information.
	Date ... ... 


Problem: The height of a pyramid with a regular hexagonal base of side 6 cm. is 10 cm.

Find the area of all surfaces and the volume.

Theory: A solid figure with a polygonal base and triangular faces that meet at a common point. The base of a pyramid is a any polygon and its lateral surfaces are of any triangular shape. But if the base is a regular polygon and the lateral faces are congruent triangles, the pyramid is called regular pyramid. The regular pyramids are eye-catching. The line joining the vertex and any corner of the base is called the edge of the pyramid. The length of the perpendicular from the vertex to the base is called the height of the pyramid.
Area of whole surface of the pyramid
= area of base + area of the lateral surfaces

If the height of the pyramid is h, internal radius of base is r and slant height is l then l =  eq \r(h2 + r2) .

     volume =  eq \f(1,3)  ( area of base ( height
Area of regular polygon with n sides = n (  eq \f(a2,4) cot  eq \b(\f(180(,n))  sq. unit [where a = length of side]

Instruments: Scale, pen, pencil, eraser, calculator etc.

Steps of the experiment:
1.
Draw rational figure.

2.
Using formula find the area of base and perimeter of base.

3.
Determine the perpendicular distance of each side from the center of base of the pyramid to the side of base by Pythagoras theorem and find slant height of the side face.

Compilation of results: Given that, length of each side of the regular polygonal base of the pyramid is 6 cm and height of the pyramid, h = 10 cm


( Area of base of the pyramid = 6 (  eq \f(62,4) cot eq \b(\f(180(,6)) sq. cm

 [( n = 6]


= 6 ( 9 ( cot 30( sq. cm


= 93.53 sq. cm

Perimeter of base of pyramid = (6 ( 6) cm   

[ (  length of side = 6 cm]


= 36 cm

We know, 

Distance of each vertex from the center of base of the pyramid = length of side

( OA = 6 cm

and AG =  eq \f(6,2) = 3 cm

Now, if the perpendicular distance of each side from the centre of base of the pyramid to the side of base = length of side is r then,  

r2 = OG2 = 62 ( 32 = 27

So, the slant height 


=  eq \r(h2 + r2)  unit


=  eq \r(102 + 27) cm 


= 11.27 cm (approx.)

We know, area of whole surface of the pyramid  


= area of base +  eq \f(1,2) (perimeter of base ( slant height)


= {93.53 +  eq \f(1,2) (36 ( 11.27)} sq. cm


= {93.53 + 202.86} sq. cm


= 296.39 sq. cm (approx.)

Volume of the pyramid =  eq \f(1,3) ( area of base ( height


=  eq \f(1,3) ( 93.53( 10 cubic cm


= 311.77 cubic cm (approx.)

Result: Area of whole surface of the pyramid = 296.39 sq. cm (approx.) and volume = 311.77 cubic cm

Cautions:


1.
Measurement of length, breadth and height have to be correct.

2.
Have to be careful in calculation.

3.
Have to be careful in using unit.
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