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Calculation of area:

In the isosceles trapezium ABCD, a = 11 cm, b = 7 cm and h = 5.6 cm.

	 Area of the isosceles trapezium ABCD	 h a b2
1= +^ h

							       .2
1 5 6 11 7= +^ ^h h

							       .2
1 5 6 18# #=

							       = 50.4 cm2.

Exercise 4.2

I.	 Construct trapezium PQRS with the following measurements. Find also its 
area.

	 1.	 PQ  is parallel to ,SR  PQ = 6.8 cm, QR = 7.2 cm, PR = 8.4 cm and RS = 8 cm.

	 2.	 PQ  is parallel to ,SR  PQ = 8 cm, QR = 5 cm, PR = 6 cm and RS = 4.5 cm.

	 3.	 PQ  is parallel to ,SR  PQ = 7 cm, EQ = 60°,QR = 5 cm and  RS = 4 cm.

	 4.	 	PQ  is parallel to ,SR  PQ = 6.5 cm, QR = 7 cm,  E PQR = 85° and PS = 9 cm.

	 5.	 	PQ  is parallel to ,SR  PQ = 7.5 cm, PS = 6.5 cm, EQPS = 100° and
E PQR = 45°.

	 6.	 PQ  is parallel to ,SR  PQ = 6 cm, PS = 5 cm, EQPS = 60° and E PQR = 100°.

	 7.	 	PQ  is parallel to ,SR  PQ = 8 cm, QR = 5 cm, RS = 6 cm and SP = 4 cm.

	 8.	 	PQ  is parallel to ,SR  PQ = 4.5 cm, QR = 2.5 cm, RS =3 cm and SP = 2 cm.

II.	 Construct isosceles trapezium ABCD with the following measurements and 
find its area.

	 1.	 AB  is parallel to DC , AB =  9 cm, DC = 6 cm and AD = BC =  5 cm.

	 2.	 AB  is parallel to DC , AB = 10 cm, DC = 6 cm and AD = BC = 7 cm.

It is interesting to note that many of the properties of quadrilaterals were 
known to the ancient Indians. Two of the geometrical theorems which are 
explicitly mentioned in the Boudhayana Sutras are given below:
i)	 The diagonals of a rectangle bisect each other. They divide the rectangle 

into four parts, two and two.
ii)	 The diagonals of a Rhombus bisect each other at right angles.



Practical Geometry

117

M
A
TH

EM
A
TICS

4.4 Parallelogram
4.4.1.	Introduction 

In the class VII we have come across parallelogram. It is defined as follows:
A quadrilateral in which the opposite sides are parallel is called a 

parallelogram.
Consider the parallelogram BASE given in the Fig. 4.25,
Then we  know its properties
	 (i)	 BA || ES ; BE || AS
	 (ii)	 ,BA ES BE AS= =

	 (iii)	 Opposite angles are equal in measure.   
		  EBES = EBAS; EEBA = EESA
	 (iv)	 Diagonals bisect each other. 
		  OB = OS; OE = OA, but BS AE! .
	 (v) 	 Sum of any two adjacent angles is equal to 180°.
Now, let us learn how to construct a parallelogram, and find its area.

4.4.2 	Area of a parallelogram

Let us cut off the red portion ( a right 
angled triangle EFS ) from the parallelogram 
FAME. Let us fix it to the right side of the 
figure FAME. We can see that the resulting 
figure is a rectangle. See  Fig. 4.27.

We know that the area of a rectangle 
having length b units and height h units is given by A = bh sq. units.

Here, we have actually converted 
the parallelogram FAME into a rectangle. 
Hence, the area of the parallelogram is
A = bh sq. units where ‘b’ is the base of the 
parallelogram and ‘h’ is the perpendicular 
distance between the parallel  sides.

Fig. 4.25

Fig. 4.26

Fig. 4.27
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4.4.3 Construction of a parallelogram

Parallelograms are constructed by splitting up the figure into suitable triangles. 
First a triangle is constructed from the given data and then the fourth vertex is found. 
We need three independent measurements to construct a parallelogram.

We can construct a parallelogram when the following measurements are given .

	 (i)	 Two adjacent sides, and one angle

	 (ii)	 Two adjacent sides and one diagonal   	

	 (iii)	 Two diagonals and one included angle 

	 (iv)	 One side, one diagonal and one angle.

4.4.4  Construction of a parallelogram when two adjacent sides and one angle are 
given

Example 4.11
Construct a parallelogram ABCD with AB = 6 cm, BC = 5.5 cm and

EABC = 80° and calculate its area.
Solution
Given:  AB = 6 cm, BC = 5.5 cm and EABC = 80°.

To construct a parallelogram

Fig. 4.29

Fig. 4.28
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Steps for construction
Step 1	 :	 Draw a rough diagram and mark the given measurements.
Step 2	 :	 Draw a line segment AB = 6 cm.
Step 3	 :	 At B  on AB  make EABX whose measure is 80°.
Step 4	 :	 With B as centre draw an arc of radius 5.5 cm and 
		  let it cuts BX  at C.
Step 5	 :	 With Cand A as centres draw arcs of radii 6 cm and  5.5 cm repectively 

and let them cut at D.
Step 6	 :	 Join AD CDand .
		  ABCD is the required parallelogram.
Step 7	 :	 From C draw CE=AB  and measure the length of CE.
		  CE = h = 5.4 cm. AB = b = 6 cm.

Calculation of area:
In the parallelogram ABCD, b = 6 cm and h = 5.4 cm.
Area of the parallelogram ABCD = b × h	 = 6 × 5.4
	 = 32.4 cm2.

4.4.5.	Construction of parallelogram when two adjacent sides and one diagonal 
are given

Example 4.12
Construct a parallelogram ABCD with AB = 8 cm, AD = 7 cm and BD = 9 cm 

and find its area.
Solution
Given:  AB = 8 cm, AD = 7 cm and BD = 9 cm.

To construct a parallelogram

Fig. 4.30

Fig. 4.31
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Steps for construction

Step 1	 :	 Draw a rough diagram and mark the given measurements.
Step 2	 :	 Draw a line segment AB = 8 cm.
Step 3	 :	 With A and B as centres draw arcs of radii  7 cm and 9 cm respectively 

and let them cut at D.
Step 4	 :	 Join AD BDand .
Step 5	 :	 With B and D as centres draw arcs of radii 7 cm and 8 cm respectively 

and let them cut at C.
Step 6	 :	 Join CD BCand .
		  ABCD is the required parallelogram.
Step 7	 :	 From D draw DE=AB  and measure the length of DE. 
		  DE = h = 6.7 cm. AB = DC= b = 8 cm

Calculation of area:
In the parallelogram ABCD, b = 8 cm and h = 6.7 cm.
Area of the parallelogram ABCD	 = b × h
	 = 8 × 6.7 = 53.6 cm2.

4.4.6.	Construction of a parallelogram when two diagonals and one included angle 
are given

Example 4.13
Draw parallelogram ABCD with AC = 9 cm,  BD = 7 cm and EAOB = 120° 

where  AC BDand  intersect at ‘O’ and find its area.
Solution
Given: AC = 9 cm,  BD = 7 cm and EAOB = 120°.

Fig. 4.32

Fig. 4.33
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To construct a parallelogram
Steps for construction

Step 1	 :	 Draw a rough diagram and mark the given measurements.
Step 2	 :	 Draw a line segment AC = 9 cm.
Step 3	 :	 Mark ‘O’ the midpoint of .AC
Step 4	 :	 Draw a line XY  through ‘O’  which makes EAOY = 120°.
Step 5	 :	 With O as centre and 3.5 cm as radius draw two arcs on XY  on either 

sides of AC  cutting OX  at D and OY  at B.
Step 6	 :	 Join , , .AB BC CD DAand
		  ABCD is the required parallelogram.
Step 7	 :	 From D draw DE=AB  and measure the length of DE.
		  DE = h = 4 cm. AB =  b = 7 cm.

Calculation of area:
In the parallelogram ABCD, b = 7 cm and h = 4 cm.
Area of the parallelogram ABCD = b × h = 7 × 4 = 28 cm2.

4.4.7.	Construction of a parallelogram when one side, one diagonal and one angle 
are given

Example 4.14
Construct a parallelogram ABCD, AB = 6 cm, EABC = 80° and AC = 8 cm 

and find its area.
Solution
Given: AB = 6 cm, EABC = 80°  and AC = 8 cm.

To construct a parallelogram

Fig. 4.35

Fig. 4.34
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Steps for construction

Step 1	 :	 Draw a rough diagram and mark the given measurements.

Step 2	 :	 Draw a line segment AB = 6 cm

Step 3	 :	 At B  on AB  make EABX whose measure is 80 0 .

Step 4	 :	 With A as centre and radius 8 cm draw an arc. Let it cut BX  at C.

Step 5	 :	 Join AC .

Step 6	 :	 With C as centre draw an arc of radius 6 cm. 

Step 7	 :	 With A as centre  draw another arc with radius equal to the length of 
BC. Let the two arcs cut at D.

Step 8	 :	 Join .AD CDand

		  ABCD is the required parallelogram.
Step 9	 :	 From C draw CE=AB  and measure the length of CE.
		  CE = h = 6.4 cm. AB = b = 6 cm.

Calculation of area:
In the parallelogram ABCD, b = 6 cm and h = 6.4 cm.
Area of the parallelogram ABCD	 = b × h
	 = 6 × 6.4
	 = 38.4 cm2.

Exercise 4.3

 Draw parallelogram ABCD with the following measurements and calculate its area.

	 1.	 AB =  7 cm, BC = 5 cm and EABC = 60°.

	 2.	 AB =  8.5 cm, AD = 6.5 cm and E DAB = 100°.

	 3.	 AB =  6 cm, BD =  8 cm and AD = 5 cm.

	 4.	 AB = 5 cm, BC = 4 cm, AC = 7 cm.

	 5.	 AC = 10 cm, BD = 8 cm and EAOB = 100° where AC BDand  intersect
at ‘O’.

	 6.	 AC = 8 cm, BD = 6 cm and E COD = 90° where AC BDand  intersect at ‘O’.

	 7.	 AB = 8  cm, AC = 10 cm and EABC = 100°.

	 8.	 AB = 5.5 cm, E DAB = 50° and BD = 7 cm.
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	A quadrilateral is a plane figure bounded by four line segments.
	To construct a quadrilateral, five independent measurements are necessary.
	A quadrilateral with one pair of opposite sides parallel is called a trapezium.
	To construct a trapezium four independent measurements are necessary.
	If non-parallel sides are equal in a trapezium, it is called an isosceles trapezium.
 	To construct an isosceles trapezium three independent measurements are necessary.
	A quadrilateral with each pair of opposite  sides parallel is called a parallelogram.
	To construct a parallelogram three independent measurements are necessary.
	‘The area of a quadrilateral, A = 

2
1  d (h1 + h2) sq. units, where ‘d’ is the diagonal, ‘h1’  

and ‘h2’ are the altitudes drawn to the diagonal from its opposite vertices.
	The area of a trapezium, A h a b

2
1= +^ h sq. units, where ‘a’ and ‘b’ are the lengths 

of the parallel sides and ‘h’ is the perpendicular distance between the two 
parallel sides.

	The area of a parallelogram, A= bh sq. units, where ‘b’ is the base of the parallelogram 
and ‘h’ is the perpendicular distance between the parallel sides.

Interesting Information
•	 The golden rectangle is a rectangle which has appeared in art and architecture 

through the years. The ratio of the lengths of the sides of a golden rectangle is 

approximately 1 : 1.6. This ratio is called the golden ratio. A golden rectangle is 

pleasing to the eyes. The golden ratio was discovered by the Greeks about the 

middle of the fifth century B.C.

•	 The Mathematician Gauss, who died in 1855, wanted a 17-sided polygon drawn on 

his tombstone, but it too closely resembled a circle for the sculptor to carve.

•	 Mystic hexagon: A mystic hexagon is a regular hexagon with 

all its diagonals drawn.
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Answers

Chapter 1.  Number System

Exercise 1.1

	 1.	 i)	 A	 ii)	 C	 iii)	 B	 iv)	 D	 v)	 A

	 2.	 i)	 Commutative		  ii)	 Associative		  iii)	 Commutative

		 iv)	 Additive identity	 v)	 Additive inverse

	 3.	 i)	 Commutative		  ii)	 Multiplicative identity	

		 iii)	 Multiplicative Inverse	 iv)	 Associative	

		  v)	 Distributive property of multiplication over addition

	 6.	 i)	
252
505- 	 ii)	

14
1-

Exercise 1.2

	 1.	 i)	
15
13 		  ii) 

84
23 		  iii) 

176
117 		  iv) 

24
53

	 2.	 i)	
70
31 , 

140
51 	        ii)	 ,

110
111

220
243  		 iii)	 ,

30
17

20
9 	     iv)	 ,

24
1

12
1-

	 3.	 i)	 , ,
8
3

16
5

32
9 			   ii)	 , ,

60
41

120
83

240
167

		 iii)	 , ,
12
7

8
1

48
5- 		 iv)	 , ,

48
5

96
11

192
23

	Note: In fthe above problems 1, 2 and 3; the given answers are one of the possibilities.

Exercise 1.3

	 1.	 i)	 A	 ii)	 B	 iii)	 C	 iv)	 A	 v)	 B

	 2.	 i)	 2
24
7 	 ii)	

17
16 	 iii)	

32
11 	 iv)	 1

18
7 	 v)	

19
8-

		 vi)	 4
32
23 	 vii)	 4	 viii)	 5

60
41-

Exercise 1.4
	 1.	 i)	 C	 ii)	 B	 iii)	 A	 iv)	 D	 v)	 C

		 vi)	 A	 vii)	 B	 viii)	 B	 ix)	 B	 x)	 D

	 2.	 i)	
64
1- 	 ii)	

64
1 	        iii) 625	 iv)	

675
2 	 v)	

3

1
22

	

       	vi) 54	            vii) 1	           viii) 256 pq       	ix) 231	          x) 5
3
1
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	 3.	 i)	 5  	 ii)	
2
1 	 iii)	 29	 iv)	 1	 v)	 5

16
1 	 vi)	

7

6
21

	 4.	 i)	 m = 2	 ii)	 m = 3	 iii)	 m = 3	 iv)	 m = 3	 v)	 m = – 6	 vi)	 m = 
4
1

	 5.	 a)	 i) 4	 ii)	 4	 iii)	 256	 iv)	 64	 v)	
4
1

	 5.	 b)	 i) 4	 ii)	 2187	 iii)	 9	 iv)	 6561	 v)	
9
1

Exercise 1.5
	 1.		  (ii), (iii), (v) are not perfect squares.

	 2.	 i)	 4	 ii)	 9	 iii)	 1	 iv)	 5	 v)	 4

	 3.	 i)	 64	 ii)	 16	 iii)	 81

	 4.	 i)	 1 + 3 + 5 + 7 + 9 +11 + 13	  ii) 	1 + 3 + 5 + 7 + 9 + 11 + 13 + 15 + 17

		 iii)	 1 + 3 + 5 + 7 + 9	                 iv)	 1 + 3 + 5 + 7 + 9 + 11 + 13 + 15 + 17 + 19 + 21

	 5.	 i)	
64
9 	 ii)	

100
49 	 iii)	

25
1 	 iv)	

9
4 	 v)	

1600
961

	 6.	 i)	 9	 ii)	 49	 iii)	 0.09	 iv)	
9
4 	 v)	

16
9 	 vi)	 0.36

	 7.	 a)	 42 + 52 + 202 = 212	 b)	 10000200001
			   52 + 62 + 302 = 312		  100000020000001
			   62 + 72 + 422 = 432

Exercise 1.6

	 1.	 i)	 12	 ii)	 10	 iii)	 27	 iv)	 385

	 2.	 i)	
8
3 	 ii)	

4
1 	 iii)	 7	 iv)	 4

	 3.	 i)	 48	 ii)	 67	 iii)	 59	 iv)	 23	 v)	 57

		 vi)	 37	 vii)	 76	 viii)	 89	 ix)	 24	 x)	 56

	 4.	 i)	 27	 ii)	 20	 iii)	 42	 iv)	 64	 v)	 88

		 vi)	 98	 vi)	 77	 viii)	 96	 ix)	 23	 x)	 90

	 5.	 i)	 1.6	 ii)	 2.7	 iii)	 7.2	 iv)	 6.5	 v)	 5.6

		 vi)	 0.54	 vii)	 3.4	 viii)	 0.043

	 6.	 i)	 2	 ii)	 53	 iii)	 1	 iv)	 41	 v)	 31

 	7.	 i)	 4	 ii)	 14	 iii)	 4	 iv)	 24	 v)	 149

	 8.	 i)	 1.41	 ii)	 2.24	 iii)	 0.13	 iv)	 0.94	 v)	 1.04

	 9. 	21 m	 10.	 i) 
56
15 	 ii)	

59
46 	 iii)	

42
23 	 iv)	 1

76
13
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Exercise 1.7

	 1.	 i)	 A	 ii)	 D	 iii)	 B	 iv)	 A	 v)	 B

		 vi)	 D	 vii)	 A	 viii)	 A	 ix)	 A	 x)	 D

	 2.	 ii)	 216	 iii)	 729	 v)	 1000

	 3.	 i)	 128	 ii)	 100	 v)	 72	 vi)	 625

	 4.	 i)	 3	 ii)	 2	 iii)	 5	 iv)	 3	 v)	 11	 vi)	 5

	 5.	 i)	 3	 ii)	 2	 iii)	 3	 iv)	 5	 v)	 10

	 6.	 i)	 9	 ii)	 7	 iii)	 8	 iv)	 0.4	 v)	 0.6

		 vi)	 1.75	 vii)	 – 1.1	 viii)	 – 30

	 7.		  2.7 cm

Exercise 1.8

	 1.	 i)	 12.57			   ii)	 25.42 kg			   iii)	 39.93 m

		 iv)	 56.60 m			   v)	 41.06 m			   vi)	 729.94 km

	 2.	 i)	 0.052 m			   ii)	 3.533 km			   iii)	 58.294 l

		 iv)	 0.133 gm			   v)	 365.301			   vi)	 100.123

	 3.	 i)	 250	 ii)	 150	 iii)	 6800	 iv)	 10,000

		  v)	 36 lakhs	 vi)	 104 crores

	 4.	 i)	 22	 ii)	 777	 iii)	 402	 iv)	 306	 v)	 300	 vi)	 10,000

Exercise 1.9

	 1.	 i)	 25, 20, 15			   ii)	 6, 8, 10			   iii)	 63, 56, 49

		 iv)	 7.7, 8.8, 9.9			   v)	 15, 21, 28			   vi)	 34, 55, 89

		 vii)	 125, 216, 343

	 2.	 a)	 11 jumps			   b)	 5 jumps

	 3.	 a)	 10 rows of apples = 55 apples			   b)	 210 apples

Rows 1 2 3 4 5 6 7 8 9

Total 
apples 1 3 6 10 15 21 28 36 45
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Chapter 2.  Measurements

Exercise 2.1
	 1.	 i)	 C	 ii)	 B	 iii)	 A	 iv)	 D	 v)	 A

		 vi)	 D	 vii)	 B	 viii)	 C	 ix)	 A	 x)	 C

	 2.	 i)	 180 cm, 1925 cm2	 ii)	 54 cm, 173.25 cm2	

		 iii)	 32.4 m, 62.37 m2		  iv)	25.2 m, 37.73 m2	

	 3.	 i)	 7.2 cm, 3.08 cm2	 ii)	 144 cm, 1232 cm2

			  iii)	 216 cm, 2772 cm2	 iv)	 288m, 4928 m2

	 4.		 i)	350 cm, 7546 cm2	 ii)	 250 cm, 3850 cm2	

		  iii)	150 m, 1386 m2		       iv)  	100 m, 616 m2 

	 5.  	77 cm2, 38.5 cm2		 6. Rs.540
Exercise 2.2

	 1.	 i)	 32 cm	 ii)	 40 cm	 iii)	 32.6 cm		  iv)	 40 cm	 v)	 98 cm

	 2.	 i)	 124 cm2	 ii)	 25 m2	 iii)	 273 cm2           iv) 49.14 cm2      v) 10.40m2

	 3.	 i)	 24 m2	 ii)	 284 cm2	 iii)	 308 cm2

	 	iv)	 10.5 cm2	 v)	 135.625 cm2	 	 vi)	 6.125cm2

	 4. 	770 cm2	 5.	 1286 m2		  6.	 9384 m2  	 	 7. 	 9.71 cm2

	 8. 	203 cm2	 9.	 378 cm2	 10.		 i) 15,100 m2, ii) 550000 m2

Chapter 3.  Geometry

Revision Exercise
1. 	y° = 52°	 2.	 x° = 40°	 3.	 A+  = 110°			   4.	 x° = 40°
5. 	x° = 105°	           6.i) Corresponding angle, ii) Alternate angle, iii) Coresponding angle

Exercise 3.1
	 1.	 i)	 B	 ii)	 A	 iii)	 A	 iv)	 B	 v)	 A

	 2.   	x° = 65°	 3.	 x° = 42°	

	 5.	 i)	 x° = 58°,  y° = 108°	 ii)	 x° = 30°, y° = 30°	 iii)	 x° = 42°, y° = 40°	

	 6.	   x° = 153°,  y° = 132°,  z° = 53°.

Exercise 3.2

1.	i)	C    ii) C        	iii) C       iv) 	C      v) B	          vi)  A	        vii)  B      

2.	 x° = 66°,  y° = 132°		 3.	 x° = 70°	

4. 	x° = 15°			        7. 	 x° = 30°,  y° = 60°,  z° = 60°
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Sequential Inputs of  numbers with 8

 1 × 8 + 1 = 9
 12 × 8 + 2 = 98
 123 × 8 + 3 = 987
 1234 × 8 + 4 = 9876
 12345 × 8 + 5 = 98765
 123456 × 8 + 6 = 987654
 1234567 × 8 + 7 = 9876543
 12345678 × 8 + 8 = 98765432
 123456789 × 8 + 9 = 987654321

Numeric Palindrome with 1’s

 1 × 1 = 1
 11 × 11 = 121
 111 × 111 = 12321
 1111 × 1111 = 1234321
 11111 × 11111 = 123454321
 111111 × 111111 = 12345654321
 1111111 × 1111111 = 1234567654321
 11111111 × 11111111 = 123456787654321
 111111111 × 111111111 = 12345678987654321

Sequential 8’s with 9

 9 × 9 + 7 = 88
 98 × 9 + 6 = 888
 987 × 9 + 5 = 8888
 9876 × 9 + 4 = 88888
 98765 × 9 + 3 = 888888
 987654 × 9 + 2 = 8888888
 9876543 × 9 + 1 = 88888888
 98765432 × 9 + 0 = 888888888

Without 8

 12345679 × 9 = 111111111
 12345679 × 18 = 222222222
 12345679 × 27 = 333333333
 12345679 × 36 = 444444444
 12345679 × 45 = 555555555
 12345679 × 54 = 666666666
 12345679 × 63 = 777777777
 12345679 × 72 = 888888888
 12345679 × 81 = 999999999




