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Textbook for Term-I for the year 2019-20.

This guide encompasses all the requirements of the students

to comprehend the text and the evaluation of the textbook.

. Additional questions have been provided exhaustively

for clear understanding of the units under study.
* Chapter-wise Unit Test are given.

In order to learn effectively, I advise students to learn the
subject section-wise and practice the exercises given. It will be
a teaching companion to teachers and a learning companion

to students.

Though'these salient features are available in this Guide,
I cannot negate the indispensable role of the teachers in

assisting the student to understand the subject thoroughly.

I sincerely believe this guide satisfies the needs of the students

and bolsters the teaching methodologies of the teachers.

I pray the almighty to bless the students for consummate

success in their examinations. Qubash Raj. B.E., M.G.
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RATIONAL
i NUMBERS

o s )

i a Proper fraction are greater than zero and less than one. i
i Q Every non zero number has a reciprocal. i
i a Every number has an opposite number. i
i a A rational number is defined as a ratio of integers. i
E a The set of rational numbers which is denoted by the letter Q. E
i Q The setof rational numbers ‘Q’is defined as the set of all numbers that can be written i
E in the form %, where a and b are integers and b # 0. E.g. 5,—% ;
= Here the number ‘@’ is called the numerator and b is called the denominator. E
E a The mixed numbers are rational numbers. Eg. 3%,4% . E
E Q All the integers and fractions are rational numbers. Eg. 7, 4 E
i a The decimal numbers are rational numbers. Eg. 0.75, 1.3 i
i Q The word ratio in maths refers to comparison of the sizes of two different quantities. i
E a Ratios can be written as fractions. Eg. 1 : 20 = 20 E
E Q Every terminating or repeating decimal can be written in rational form. Eg. 3.0 = % E
(or) 0.666......... = %
E a The decimal numbers which are non terminating and non-repeating are not rational E
E numbers. Eg. ©=3.1415926535........ and 3.010020004 E
i a We get an equivalent rational number of a given rational number by multiplying the i
' numerator and the denominator by a non zero integer. '
i a The rational number ‘0’ is neither positive nor negative. i
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9 ¥/ Sura’s - VIl $td - Mathematics Unit 1 %« Rational Numbers %*Term I
a The quotient of two numbers with different signs, is a positive number.
B -4 4
&5 s
a The two numbers are of the same sign, then the quotient is a positive number.
B -3 3 d +3 3
& 4T My Ty
a The set of rational numbers ‘Q’ contains all quotient, except those involving division
by 0.
a A positive number is always greater than a negative number.

(A) Four Basic Operations on Rational Numbers:
a (a) Addition:

+ To add two rational numbers with the same denominator, we add only the

. . 5 3+5 8
numerators and write the same denominator. Eg. 2 + 11 2

+ To add rational numbers with different denominators after converting them to
equivalent rational numbers with common denominators and then add the
numerators.

u (b) Subtraction:

+ To subtract the rational numbers with the same deneminators, subtract only the
numerators of the two rational numbers and write the same denominator.

+ To subtract rational numbers with different -denominators convert them to
equivalent rational numbers with common denominators and then subtract the
numerators.

+ Subtracting two rational numbers is the same as adding the additive inverse of the
rational number that is to be subtracted from the other rational number.

a (c) Multiplication:
+ Product of two or more rational numbers can be found by multiplying the

corresponding numerators and denominators of the numbers and then write them
in the standard form.

+ If the product of two rational numbers is 1, then one rational is said to be the
reciprocal of the other.

1
+ For the rational number g, its reciprocal is —
a
a (d) Division:
+ To divide a rational number by another rational number, we have to multiply the

rational number in the numerator by the reciprocal of rational number given in
the denominator.

b
+ For any non-zero b, ¢ and d we have (i) g4 . c(i)a+ (—) o
d b c b
(iii) =+ <= 2%
b d bc’
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Y7 Sura’s - VIl $td - Mathematics

1. Write the following fractions in the appropriate boxes.

Page No.3 & 4
i

4 68,2109 -12.4
5773377712717 75
Sol.
Proper fraction | Improper fraction | Mixed fraction | Negative Fraction
9 6 8 10 24 ~ -2
12> 7 377 375 5717
. o . . 8
2. Which of the following is not an equivalent fraction of Ty ?
(A) 2 B) 1 © 2 D) 2
3 24 60 36
[Ans: (C) 221
8 8+4 2 - o0
= 12 12+4 3
8 8x2 16
12 12x2 | 24
8 < 8X3 24
12 12x3 36
32 32+5 64
But — = —— = —
60 60+5 12
32, . . 8
— is not an equivalent fraction of —
60 12
3. The simplest fi f125' [A 5]
. m rm of — =
e simplest form o 2001s ns: o
125 125+25 5
=0 200  200+25 8
C 4 8
4. Which is bigger — or —?
5 9
B LCM of 5 and 9 = 45
4 _ 4x9 36
5 5%x9 45
8 _ 8x5 40
9 9x5 45
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o 7 Sura’s - VIll $td - Mathematics Unit 1 * Rational Numbers *Term I
40 36
45 45
8 4
— > f—
9 5
4

8
— is bi th .
9 is bigger than =

. 3 5 7
5. Add the fractions : —+—+—.
5 8 10
Sol, LCMof5,8,10 = 5x2x4
Hint*
= 40 55,8, 10
3.5, 7 _ Bx8+6x5+(7x4) 2 [1,8,2
5 8 10 40 41,41
24425428 1,4,1
- ==
7737
C 40 40
6. Simofity: (1 1
. Slmpllfy : g —(g—z) .
1 (1 1) 1 "(1x2)—(1x3)]
=2 s G (L o1
S 2—3)
s Ui
1 1)
s L2
_ 1+L:(1X3)+(1X2)
8 12 24
3425
24 24
3 4
7. Multiply 2g and 1;.
34 13 11
Sol 2§><17 = ?X7
143 3
C 35 735
8 DiVidelby?’—5
6 8l 7 35 7 8l
= 36781 363
9
© 20
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Y Sura’s - VIIl $td - Mathematics Unit 1 %« Rational Numbers *Term I o

9 Fill in the b E_E_ﬁ_ﬂ_l
. ill in the Oxes'66_D_44_121_D'

28 28+4 7
S5 44 44=4 11
7 28 _42_ 70 77

11 44 66 110 121

42 70 28 |77] 7

66  [110] 44 121 [11]

7 1
10. In a city, 20 of the population is women and 1 is children. Find the fraction of the
population of men.
B Let the total population = 1
Population of men = Total population — Women — Children

7 1

= 1o ——=

20 4

20 20 20
20-7-5 8

20 20

Population of men =

@) Try THIS Page No.6 _

7
(i) Is the number = a fraction or a rational number ? Why?

N N

7. .
Sol| — isa rational number

Because of rational number is a number which is of the form £ ,q#0andpand g
are integers. 9

But fraction is part of a whole.

(ii) Write any 6 rational numbers of your choice.
1 1 3 6

Sol JU ~, =,-56

272747
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@) Try THIS Page No.7

Explain why the following statements are true?

i 08—E ii 14>l '"074<§
(i 08= 5 (i) 1. 1 (iii) 0. 4
(iv) 0.4>0.386 (v) 0.096 < 0.24 (vi) 1.128 = 0.1280

8 4
i 08 = —=—
SoL ) 0=
4
08 = —
5
(i) 1.4 14 28
ii 4 = —=—
10 20
l ~Ix5 _i
4 4x5 20
28 5
=2 5 =
20 20
1
140 > —
4
. ay T
iii . 100
E [ 3x25 E
4 4x25 7 100
75 74
—_— > —_—
100 100
3 3
— > 0.74 (or) 0.74 < —
4 4

. 4 400

(iv) 04 = —=——
10 1000

0.386 = &

' 1000

400 - 386

1000 1000

04 > 0.386

v) 0.096 = i

v ' 1000
240
024 = ———
1000
240 - 96
1000 1000

0.24 > 0.096 (or) .096 < 0.24
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Y7 Sura’s - VIl $td - Mathematics
vi) 0.128
0.1280

.. Both are equal.

i.e. 0.128 = 0.1280.

128 1280
1000 10000
1280
10000

Page No. 9
i

1.  Which of the pairs are equivalent rational numbers?
. —6 33 = 1 ... —48 +60
(l) T’—_ZZ (ll) _—20,—g (lll) _—68,E
-6 —-6+2 3x11 =33 33
FO 775 " »
-6 ) 33
- 7 equivalent to )
. —4 —4+(-4) 1 1
(ii) = = - #— =
20 20+(-4) 5 5
—4 ) 1
—— notequivalentto —
20 —
e —48 48+ (=4)  12x547760
() Z68 ~ 8+ (4) 17<5 85
—48 .
Ty and 25 are equivalent.
2. Find the standard form of
. 36 . 56 v 27
@) o6 (ii) 5 (iii) 18
36 -36+12 -3
WO 56 " 9ee s
.. =56 —56+(=8) _ 7
S S ) A
(iii) 27 12 = 1l
18 18 2
3.  Mark the following rational numbers on a number line.
o 2 I oD
® 5 (i) — (i) —
. -2
B (i) 5 lies between 0 and —1.

The unit part between 0 and —1 is divided into 3 equal parts and second part is taken.

orders@surabooks.com
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(i)

(iii)

3
] ! |T. } } l

|
-3 —2 -1 0 1 2 3

S_3

-5 5
3

15 lies between 1 and 2. The unit part between 1 and 2 is divided into 5 equal parts

and the third part is taken.

W

B3
5 5

()}
| n

-1 1 lies between —1 and —2. The unit part between —1 and -2 is divided into four

equal parts and the first part is taken.

€) TNk Page No. 15
i

-7 6
Are there any rational numbers between Tl and 1 ?
770 6 60
11 110 > =11 110
—-61 -62 -69 -7
We have ——,——,....., —— between — and —.
110 110 110 11 -11

@ TRY THIS Page No. 19 _

-7 -7
Divide : (i) 5 by —- (i) — by 5

7 5.3 15 1

AP Bt I IV B S

2 o (3) 17 -7 -7 7
=T 7 5 T.1 -7

(i) — +5=—+>=—x—-=—
371 375 15
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Y Sura’s - VIIl $td - Mathematics Unit 1 %« Rational Numbers *Term I 9
1. Fill in the blanks:
-19
(1) e lies between the integers and . [Ans: —4 and -3]
. . . : 11
(i1) The rational number that is represented by 0.44 is . [Ans: 25 1
iii) The standard f f+—58' [A -_—29]
(iii) The standard form o T 1S . ns: 39
The val f —5+l = [Ans: l]
(iv) The value o TRET . ns: 20
—-15 +30
(v) The value of . [Ans: 1]
23 —46) —————

2. Say True or False.

(1) 0 is the smallest rational number. [Ans: False]
(i1) There are an unlimited rationals between 0 and 1. [Ans: True]
(ii1) The rational number that does not have a reciprocal is 0. [Ans: True]
(iv) The only rational'number which is its own reciprocal is —1. [Ans: False]

(v)  The rational numbers that are €qual to their additive inverses are 0 and —1.
[Ans: False]

3. List five rational numbers between

-1 3
i) 2and0 (ii) EX and g (iii) 0.25 and 0.35 (iv) -1.2 and -2.3
B (i) —2and0
- 0
1.e. — and —
1 1
—_2 . =2x10 —_20
1 1x10 10
9 _ 0x10 2
1 1x10 10

=20
Five rational numbers between —— (=-2) and —( 0) are
-20 -19 =18 =7 =6 =5 0

. —,—,—(=0).
10710 710 "10°10°10°10

P __1 dé
(ii) > an 5
LCMof2and5 = 2x5=10
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N|W | =

-1 =
Five rational numbers between — (= — )and — (= —)are —
2 10 5 10

(iii) 0.25and 0.35
0.25

0.35

.. Five rational numbers

26 27 30 32 33

100°100°100°100° 100

(iv)—-1.2 and -2.3
-1.2

2.3

~1x5 -5
2x5 10

3x2 6
5%2 10

6 3 -1
10710

0.25x100 25

1100 100

0.35x100 35

1100 100

25
between 0.25 (= ——) and 035 (=

100

-12x10 _ -12
1x10 10
—23x10 23
1x10 10

=12
Five rational numbers between —1.2 (="——) and 2.3 (=
217220 -15 —14 13 10

10710 10 ° 10 10

4. Write four rational numbers equivalent to

L 3 i .. 8
) ? (i) —_6 (i) 5
-3 -3x2 -6
2 O 5 5x2 10
-3 _ 3x3_ 9
5 5x3 15
-3 3x4 -12
? C 5x4 E
-3 3x5 -15
5 5x5 25
Four equivalent rational numbers of —2 are _—6,_—9,_—12,_—15
5 10 15 20 25
. 7 7x2 14
(ii) — = =—
-6 -6x2 -12
7 Ix3 21
-6 —6x3 —I8

orders@surabooks.com
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2 8 —11 4 -2
32. Simplify =+ o+ —— 4242
MY $737 75 757 3

-5 5
33. What number should be subtracted from 3 to get —?

6
13 11 -4 5
34. Simplify (7x—)—(—x—).

26 3 6
5 -12 -7
35. Verif = forx=—,y=—andz= —
erify x X (y X z) = (x x y) X z for x 7,y T and z T
VI. Answer any four of the following questions. 4 x5=20

36. Find three rational numbers between —2 and 5 by average method.

. . 2 4
37. Find four rational numbers between — and 3

. 15 12 o
38. Divide the sum of o and - by their difference.

. —-13 12 =31 -1
39. Divide the sum of = and = by the product of - and X

1 1
40. The cost of 2 3 metres of cloth is 275 1 Find the cost of cloth per meter.

<ANSWERS >

L. 1.+2 oL —n 3. Multiplication by 0" . 4. 0 5.b+a

2 5 <4
II.7 6. (c) 1 7. (¢) 3 8. (¢) 6 9.(b) associative property 10.(a)1

III. 11. False 12. True 13.False 14. True 15. False

v, 16. 22 17,27 18, 27 19, Hence it is verified 20. > 21. —
11 8 18 2 13
22. 324 23. 33 24. 12 25. Hence it is verified 26. 46 27. 4
77 13 35 3 3
28. =/
5
V. 29. 12 30. 1 31. Hence it is verified 32. 37 33. = 34. 239
10 5 15 2 126
1 313 41 42 43 44 599
I. . H t i ﬁ o T T s s DN RN T « -
VI. 35. Hence it is verified 36 124 37 607607 60° 60 38 310
39. _?2 40.3%32.25
QueQw

orders@surabooks.com Ph: 9600175757 / 8124201000 / 8124301000



b

w\iEhiB aslesdjefddSample Materials www. TrbTnpsc.com
for full Book Order Online or Available at all Leading Bookstores

—

* MEASUREMENTS

o s )

a Value of the constant 7 is a non terminating and non-recurring decimal number.

22
Q We use the approximate value of 7 as El or 3.14.

Circumference of a circle

Q Exact value of = -
Its diameter
u Circumference of a circle = 2mtr units (or) circumference = ntd units.
a For quick calculations we cansay that circumference of a circle is approximately

slightly more than three times its diameter.

(| (A) Parts of a circle:

+ A circle is the path traced by a moving point keeping its distance from a fixed
point to be always a constant.

(P

+ The fixed point of the circle is called its ‘centre’.

0 - Center

+ If any two points on a circle are joined by a line segment, the line
segment is called ‘chord’. A 5

+ The chord which passes through the center of a circle is called as CD
‘diameter’.

+ The diameter is the longest chord of a circle.

+ A diameter divides the circle into two equal parts. @

+ A part of the circumference of a circle is called the circular arc. 7

+ The plane surface that is enclosed between two radii and the circular arc of a
circle is called the ‘sector’.

+ Each part of a circle which is divided by a chord is called segment.

+ The part which has a smaller arc is called as the minor ‘segment’.

1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
' + The constant distance is called its ‘radius’. OA - Radius |
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1

+ The part which has a larger arc is called as the major segment.
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a (B) Central Angle:

+ The angle formed by a sector of a circle at its centre is called the

central angle.
+ The central angle of a circle = 360°. ﬁ’ 3
+ Ifacircle is divided into ‘n’ equal sectors, the central angle of each

360°

of the sector is 0° =
n

Area of circle = /2 sq. units.
Circumference of a circle = 277 units.

The length of a semicircular arc is half of the circumference of the circle.

+ o+ + 0+

Length of the semicircular arc = 77 units.

1
+ The area of the semicircle = 5 2 sq.units.

+

If 0 is the central angle.and ‘7’ is the radius then the ratio of the central angle 8¢

o

3600 i

o

+ Length of the arc / = X 277, units.

360°

o

+ Areaof the sectorA= 2 sq. unis.

360°
If a circle is divided into ‘n’ equal sectors then length of the arc of each

1 )
sector = — X 27 units.
n

1
+ Area of each of the sectors = — x 1/ sq.units.
n

Ir
+ [If length of the arc is given then area of the sector = >
| (C) Perimeter of a Sector:
+ Perimeter of a sector P =/ + 27 units.

+ Perimeter of a semicircle P = (t + 2) » units.

. T .
+ Perimeter of a circular quadrant = (5 + 2)1’ units.

i 10 360°.is
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@ THINK Page No. 35
i

- and 3.14 are rational numbers. Is ‘z’ a rational number? Why?

22
Sol El and 3.14 are rational numbers © has non-terminating and non-repeating decimal

expansion. So it is not a rational number. It is an irrational number.

@ THINK Page No. 38
i

The given circular figure is divided into six equal parts. Can we call the parts as sectors?
Why?

B No, the equal parts are not sectors. Because a sector is a plane surface that is enclosed
between two radii and the circular arc of the circle.

Here the boundaries are not radii.

@) TryY THESE Page N6.38

Fill the central angle of the shaded sector (each circle is divided into equal sectors)

104 \oy |
o Jivevila

Central angle 0°= 120° 0° = 60° 0° = 45°
360°
0° =
n

€) THiNK Page No. 44
i

If the radius of a circle is doubled, what will the area of the new circle so formed?
B If r=2r, = Area of the circle = w° = n(2r,)* = mdr > = 4mr ?

Area =4 x old area.
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1. Fill in the blanks:
(1) The ratio between the circumference and diameter of any circle is . [Ans: @]
(i1) A line segment which joins any two points on a circle is a .[Ans: chord]
(ii1) The longest chord of a circle is . [Ans: diameter]
(iv) The radius of a circle of diameter 24 cm is . [Ans: 12 cm]
(v) A npart of circumference of a circle is called as . [Ans: an arc]

2.  Match the following:

(i) | Area of a circle 1.4
-
4
(i1) | Circumference of a circle 2. | (m+2)r
(iii) | Area of the sector of a circle 3. | w?
(iv) | Circumference of a semicircle 4. | 2mtr
(v) | Area of a quadrant of a circle 5.0 @e
3600

[Ans: (1)-3, (i), (iii)-5, (iv)-2, (V)-1]

3. Find the central angle of the shaded sectors:(each circle isdivided into equal sectors).

TGS

Central angle of each sector (6°)

Sector
Central | Number ofequal |n=75 n=_§ n=10
angle of | parts 360° . 360° . 360°
each sector | =2 0°= 9° = =
n n n
(6°) g 360° _360° | . 360° 4o = 360° 4o = 360°
n 2 5 8 10
b = 18t 0°=72° 0° = 45° 0° = 36°
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4. For the sectors with given measures, find the length of the arc, area and perimeter.
(r=3.149)

(i) central angle 45°,r=16 cm (ii) central angle 120°, d =12.6 cm
(iii) central angle 60°, » =36 cm (iv) central angle 72°, d =10 cm
B2 (i) Central angle 45°, 7= 16 cm
Length of the arc / = X 277 units
360°
[ = 45 x2x3.14x16
360° . cm
1
I = §X2X3.14X16cm
[ = 12.56cm
6° .
Area of the sector = x 2 sq. units
360°
A = 45 x3.14x16 x 16
360° )
A = 100.48 cm?
Perimeter of the sector P+ = /+ 2r units
P = 12.56+2(16)cm
P ="44.56 cm
(i) Central angle 120°,d = 12.6/cm
12.6
sr = —— cm
2
r = 63cm
0° )
Length of the arc / = X 21 units
360°
120°
I = x2x3.14x6.3 cm
360°
/[ = 13.188 cm
/I = 13.19cm
6° .
Area of the sector A = 360° x T2 sq. units
120° ’
A = x3.14 x 6.3 x6.3 cm
360°
A = 3.14x63x21cm’
A = 41.54cm?
Perimeter of the sector P = [+ 2rcm
P = 13.19+2(6.3)cm
= 13.19+12.6 cm
P = 2579 cm
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(iii) Central angle 60°,» = 36 cm
eO
Length of the arc / = X 21 units
360°
/ 60° x2x3.14 %36
= . m
360° ¢
[ = 37.68 cm
6° ,
Area of the sector A = x T2 sq. units
360°
60° )
A = x3.14 x 36 x 36 cm
360°
A = 67824 cm’
Perimeter of the sector P = [+ 27 units.
P 37.68 + 2(36) cm
P = 37.68+72cm
P = 109.68 cm
(iv) Central angle 72°, d = 10cm
, 10
Radiusr = Y cm
r = S5cm
p— eo .
Length of'the arc/ = 360° X 27ty units
72°
I = x2x3.14 x5 cm
360°
[ = 628cm
Perimeter of the sector P [+ 2r units
P = 628+2(5)cm
P = 6.28+10cm
P = 1628 cm
Area of the sector A = 360° X Tr*sq.units
7 >
- 22 %3.14x B x5cm’=15.70 cm>
¥4
5. From the measures given below, find the area of the sectors.
S.No. | length of the arc (/) radius (7)
(i) |48m 10 m
(i) | 12.5cm 6 cm
(iii) |50 cm 13.5cm
/
Sol. X{) Area of the sector A = Er sq. units
[ = 48m
r = 10m
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48x10
= m
2
= 24 x 10 m?
= 240 m’
Area of the sector = 240 m’
(ii) Length ofthearc/ = 12.5cm
Radiusr = 6c¢cm
Ir .
Area of the sector A = > $q. units
A = 12.5%x6
2
A = 12.5x3cm?
A = 375cm?
Area of the sector A = 37.5 cm?
(iii) Length ofthe arc/ = 50 cm
Radiusr = 13.5cm
/
Area of the sector A = Er . units
50x13.5 ) ;
= Tcm =25x13.5 cm
= 3375 cm?
Area of the sector = 337.5 cm?

22
6. Find the central angle of each of the sectors whose measures are given below. (1 = = )

S.No. area (A) length of the arc (I) | radius (r)
(i) |462 cm? - 21 cm
(i) |18.48 cm? - 8.4 cm
(iii) 44 m 35m
(iv) |- 22 mm 105 mm

Sol X0 Radius of the sector = 21 cm
Area of the sector = 462 cm?
Ir

— = 462
2
Ix21
= 462
2
. 462 %2
21
[ = 22x2
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Length of thearc/ = 44 cm

o

360° x2mr = 44cm
0° 22
x2x — x21 = 44cm
360° 7
9o — 44%x360x7 Hint:
2x22x21 . 20 1
0° = 120° A x 360" x 7
.. Central angle of the sector = 120°. 7 | X 27 1% 1 3
(ii) Radius of the sector = 8.4 cm
Area of the sector = 18.48 cm?
Ir
— = 1848
2
[x8.4 int:
= 1848 Hine
2 T2 1848 % I
18.48 %2
] = ———% 84
8.4 422
Length of the arc/ = 4.4cm
360° x2mr = 44 cm
6° 22
X2x — x84 = 44cm
360° 7
g0 — 4.4x360x7
2x22x8.4
- 30° Hint:
1
"7 % 360 % 1
Central angle = 30°
Z,x 2%, %MM1
(iii) Radius of the sector = 35m
Length ofthearc/ = 44m
360° x2mr = 44m
0° 22
X2x — x35 = 44m
360° 7
Hint:
1 72 1
7 44 %360 x 7
g — 44 x360x 7 leﬂlx%ﬁ/l
2x22x35
6° = 72°

Central Angle of the sector = 72°
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(iv) Radius of the sector = 105 mm
Length of the arc/ = 22 mm
X2mr = 22 mm
360°
0° 22
x2x — x105 = 22
360° 7
g — 22x360x7
2x22x105
0° = 12°

Central angle of the sector 6° = 12°.

7. Answer the following questions:

Hint:

127 x 366" x 7'
ZX/ZQ/XJ/QS/J/_’{I

(i) Acircle of radius 120 m is divided into 8 equal sectors. Find the length of the arc

of each of the sectors.

(ii) A circle of radius 70 cm is divided into 5 equal sectors. Find the area of each of the

sectors.
Sol X0 Radius of the circler = 120 m
Number of equal sectors = 8
360°
- Central angle of each sector =
n
360°
0° =
8
0° = 45°
0° .
Length of the arc / = X 27tr units
360°
45°
= X2 x 120 m
360°

Length of thearc = 30 x7mm

Another method:
1

1
[ = — X2nr=§xzxn><l20

n
= 30nmm
Length of thearc = 307 m

(ii) Radius of the sectorr = 70 cm
Number of equal sectors = 5
360°
.. Central angle of each sector =
n
360°
0° =
5
6° = 72°
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eO
360°

o 1 14

= 2 i ax70x70em? | P2 XmxT0x0

360° 360 5

= 14 x70 x T cm?
= 980w cm?

Area of the sector x 7ur? $q. units Hint:

1
Note : We can solve this problem using A = — /2 sq. units also.
n

8. Find the area of a sector whose length of the arc is 50 mm and radius is 14 mm.
B Length of the arc of the sector/ = 50 mm

Radius» = 14 mm
Ir )
Area of the sector = B sq. units
50x14

= mm?= 50 x 7 mm? = 350 mm?

Area of the sector = 350 mm?

9. Find the area of a sector whose perimeter is 64 cm and length of the arc is 44 cm.
EF1 Length of the arc of the sector / = 44 cm

Perimeter of thesector P =/ 64 cm
[+2r = _64cm
44 +2r = 64
2r = 64-44
2r = 20
r o= E =10 cm
2
Area of the sector = % sq. units
~44x10 5 5 )
= cm” =22 x 10 cm“ =220 cm
Area of the sector = 220 cm?”

10. A sector of radius 4.2 cm has an area 9.24 cm?. Find its perimeter.

Sol Radius of the sector » = 4.2 ¢cm
Area of the sector = 9.24 ¢cm?
Ir
— = 924
2
[x4.2
= 924
2
Ix2.1 = 924
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, o
2.1
[ = 44cm
Perimeter of the sector = [+ 27 units =4.4 +2(4.2) cm
= 44+84cm=12.8cm
Perimeter of the sector = 12.8 cm

11. Infrontofahouse,flowerplantsaregrownina circular quadrantshaped
pot whose radius is 2 feet. Find the area of the pot in which the plants
grow. (m = 3.14)

E¥] Central angle of the quadrant = 90°

Radius of the circle = 2 feet
o ) 9 [e]
Area of the quadrant = x T2 sq. units = X T x 2 %2 sq. feet
360° 360°

1
2 x 3.14 x 4 =3.14 sq. feet
Area of the quadrant . = 3.14 sq. feet (approximately)

12. Dhamu fixes.a square tile.of 30 cm.on. the floor. The tile has a sector design
on it as shown in the figure. Find the area of the sector. (m = 3.14).

Sol| Side of the square  =+"30'¢cm
-. Radius of the'sector design = 30 cm

Given the design of a circular quadrant.

1
Area of the quadrant = 1 T sq. units

1
-5 x 3.14 x 30 x 30 cm?

= 3.14x 15 x 15 cm?

- Area of the sector design = 706.5 cm? (approximately)

13. Acircle is formed with 8 equal granite stones as shown in the figure each of 2\
radius 56 cm and whose central angle is 45°. Find the area of each of the [ ¢

. ( 22)
granite. TC=7

B¥]  Number of equal sectors ‘n’ = 8

Radius of the sector ‘7> = 56 cm
1
Area of each sector = — T sq. units
n
1 22 ) )
= §X7><56><56cm =1232 cm
Area of each sector = 1232 cm? (approximately)
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IV. Answer any three of the following questions. 3 x5=15
30. Find the area of the shaded portion.

31. Find the area enclosed.
D 10 cm C

H
‘e
e
B

32. Find the area of the shaded part.

33. Find the area of the shaded part.

D 25m 25m (3

A B

34. Find the area of the shaded region.

A 7 cm

D 4 cm

35. Find the area of the figure.

D C
g
o0
(o]

A 60 m B
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<ANSWERS >
ircumf
L 1.(cuboid 2.()8 3. (d) reumference ¢ irrational 5. (b) chord
Diameter
6. (a) circular arc 7.(c)l+2r 8. (d) polygon 9. (d) area
10. (a) edges
II. 11.44 12. 7744 cm? 13.77 cm? 14.21 m  15. 7000
16.220m  17. ﬁ 18. 462 cm? 19.72.7cm 20. 2

21.210 cm? 22. 140 cm?

II1. 23. quadrupled 24.19% 25.m: 2 26.7° 27.\3 i 28.=
29. 14 cm
V. 30. %(n —2) sq. units  31,.115.3 cm? 32.21.5 cm?
33.535.71.m° 34. 28.89 ¢im>
35. 1988 m?
(Q\ R JQ )
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o o)

a Algebra is thew study of mathematical symbols and rules for calculating these
symbols.

| In arithmetic only numbers and their arithmetical operations (such as +, —, x, +). occur

a In algebra numbers are often represented by symbols called variables.

Q An algebraic expression may contain fractions, negative powers on their variables.

, . 9
Eg:zy"+ —
Y

a An expression which contains only one termis called-a monomial.
Eg. 4x, 3x% y, = 2)?
a An expression which contains only two terms is called a binomial.
Eg. 2x+3, 5%+ 9y, a®> b* + 2b
a An expression which contains only three terms is called a trinomial.
Eg. 2a®> b—8ab + b*, m*— n* +3
Q A polynomial contains only whole numbers as the powers of their variables

Eg. 3x*-5
(A) MULTIPLICATION OF AGEBRAIC EXPRESSIONS
a To multiply or to find out the product of algebraic expressions follow the steps.

(1)  Multiply the signs of the terms.
+  Product of two like signs are positive
+  Product of two unlike signs is negative
(ii)) Multiply the corresponding co-efficients of the terms.
(iii) Multiply the variable factors using laws of exponents.
+  xxt=x"t

| Product of two terms is represented by the symbol %, (), or *.".
a If ‘a’ is a constant, x and y are variables then a (x + y) = ax + ay states the distributive
law.
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i

1.

Write the numbers of terms in the following expressions.

1) xty+tz—xyz [Ans: 4 terms]
(i1) m? n* ¢ [Ans: 1 term]
(ii1) a’ b* ¢ — ab*c® + a* bc* + 3abe [Ans: 4 terms]
(iv) 8x*—4xy + Tx)? [Ans: 3 terms]

Identify the numerical co-efficient of each term in the following expressions.
(i) 2¢°—5xy+6*+Tx—10y+9
[Ans: Numerical co efficient in 2x is 2
Numerical co efficient in —5xy is -5
Numerical co efficient in 6)” is 6
Numerical co efficient in 7x is 7
Numerical co efficient in —10y is — 10

Numerical co-efficient in 9is 9]

x 2y
i)/ —+——-xy+7
(ii) 37 s Y

1
[Ans: Numerical co efficient in g is 3

2
Numerical co efficient in ?y is g
Numerical co efficient in —xy is —1

Numerical co efficient in 7 is 7]

Pick out the like terms from the following.

v = —~ : 1 Like Terms
PGS [y IS 5 s A N /AR O ) .
A 7 The variables of the
2
=3y, 4ba’, 9ab, 7q, 8p, —25x / terms along with their
\ .
—5x%, 2x, 9x%y, —9p%, qpt, 2y respective exponents must be same

Examples : x%,4x”
a’b?,—5a*v*

2m,—7m

2
-10p°, g, 3y’x, 3P -x*, a’b>

2 32 3 2
—ab, .a’b, 2ba, m’n", 5S5m’n’

&

9 O O O ©
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4. Add: 2x, 6y, 9x —2y
2x+6y+9x—2y = 2x+Wx+6y—-2y=Q2+9x+(6-2)y=11x+4
V V Y — 2y y 34

5. Simplify : 5y} - 3x2 )2 + xp + 7) + Qxy + X°p} — 5+ 2xH)
Sol | (533 3x% +xy + 7) + Quyp + x5y — 5+ 253
=05xy HSye xR R A 2x+ 7 — 5
G+ + 342 x5 + (1 +2)xp+2
= 6y e XM+ 3xy +2

6."" The sides of a triangle are 2x — 5y +9, 3y+ 6x =7 and =4x +y +10 . Find perimeter of

the triangle.

Sol Perimeter of the triangle = Sum of three sides
= 2x-50+9)+@By+6x—-7)+ (4x+y+10)
= 2x-50+9+3y+6x—-7-4x+y+10
= 2x+6x—4x—-5y+3y+y+9-7+10
= 2+6-4Hx+(-5+3+Hy+(O-7+10)
= 4dx—-y+12

.. Perimeter of the triangle = 4x—y+ 12 units.

7. Subtract —2mn from 6mn.
Sol 6 mn—(—2mn) = 6mn+ (+2mn)
= (6+2)mn=_8mn

8. Subtract 6a’—5ab + 3b* from 4a’—3ab + b*.

B (44> - 3ab+ b*) — (6a°— Sab + 3b%)

(4a® — 6a%) + (- 3ab —(=5 ab)] + (b*- 3b%)
= (4—6)a*+[-3ab+ (+5ab)] + (1 -3) b

= [4+(-6)]d®+ (-3 +5)ab+[1+(-3)]p*
24 + 2ab 2b*
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9. The length of a log is 3a + 4b — 2 and a piece (2a — b) is remove from it. What is the
length of the remaining log?
Sol Length of the log 3a+4b-2
Length of the piece removed = 2a-b
Remaining length of the log = (3a +4b-2)— (2a-b)

= (Ba-2a)+[4b—(-b)]-2
= B3-2)a+@+1)b-2
= a+5h-2

10. A tin had ‘x’ litre oil. Another tin had (3x*+ 6x — 5) litre of oil. The shopkeeper added

(x + 7) litre more to the second tin. Later he sold (x> + 6) litres of oil from the second tin
How much oil was left in the second tin?
Bl Quantity of oil in the second tin = 3x’+ 6x — 5 litres.
Quantity of oil added = x + 7 litres
.. Total quantity of oil in the second tin

= (3x* 6x—5)+ (x + 7) litres

32+ (6x+x)+ (-5+7)=3x>+(6+ x+2

3x? + 7x + 2 litres

Quantity of oil sold = x? + 6 litres

.. Quantity of oil left in the second tin

@Bt Tx +2)= (x* +6)=(3x> =) + Ta+(2 — 6)

G-Dx3+7x+(L4) =2 +Tx — 4

Quantity of oil left = 2x*+ 7x —4 litres

€) THiNk PageNo. 70
i

1. Every algebraic expression is a polynomial. Is this statement true? Why?

EF No, This statement is not true. Because Polynomials contain only whole numbers as the
powers of their variables. But an algebraic expression may contains fractions and negative
powers on their variables.

Eg. 2)” + 5y — 3 is a an algebraic expression. But not a polynomial.

€) THINK Page No. 71
5y? + 2y — 6 = —(5)* + 2y — 6) Is this correct? If not , correct the mistake.

Taking (57 +2y—6) = 572 +[(-) () 2]+ [()x (6]
= 57-2y+6
£ 57 +2y-6
-.Correct answer is —5y% + 2y — 6 = —(5)° + 2y + 6)

@) Try THESE Page No. 71 _

I

Find the product of
(i) 3ab’,-24%b’ (i) 4xy, 5y%x,(—x?) (i) 2m,—5n,~3p

2 (Bab®) x (2a°b) = (+) x ()x (3%2) x (a x @) x (b* x b’) =— 64> b’
(i) (4xy) X (5y7x)% (%) = (1) ¥ (+) X () X(4 x 5 x1) x (x x x X x%) x (y X )

= —20x*)*
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(iii) @2m) x (S5n)x (Bp) = (D)X (O *x (> 2*x5x3)xmxnxp
= + 30mnp =30 mnp

@ THINK Page No. 71
i

Why 3 + (4x — 7y) # 12x — 21y?
B Addition and multiplication are different
3+@x—-T7y) = 3+4x-Ty
We can add only like terms.

@ THINK Page No. 72
i

Which is corrcet? (3a)’ is equal to
(i) 34* (i) 3%a (iii) 64> (iv) 94°
Sol| (Ba)? = 32d*=94

(iv) 94 is the correct answer

@) Try THESE Page No. 72

1. Multiply

() (5x*+7x—3) by 4x? (i) (10x — 7y + 5z) by 6xyz
(iii) (ab + 3bc — 5ca) by — 3abc
Sol {0)] (5x?+Tx—3) x 4x? | = 4x? x (5x% + Tx = 3) Multiplication is commutative

=4x" (5x) & AxE (Tx)+ 4x% (-3)
= (@205) (X xad) + (40T (@2 x x) + (4x=3) ()
= 20x*+ 28x° — 1247
(ii) (10x—"7y + 5z) by 6x)z

(10x =7y +5z) x 6xyz = 6xyz (10x — 7y + 5z)[.- Multiplication is commutative]
= 6xyz (10x) + 6xyz (7y) + 6xyz (52)
= (6x10)(xxxxyxz)+(6x—T)+(xxyxyxz)

+(6%5) (x Xy xzx2)

= 60x? yz + (—42xy%2) + 30xyz*
= 60x’yz — 42x)%z + 30xyz>

(iii) (ab + 3bc — Sca) x (= 3abc) = (—3abc) (ab + 3bc — 5ca)
[*.- Multiplication is commutative]
= (3abc) (ab) + (-3abc) (3bc) + (—3abc) (5ca)
= (B)(axaxbxbxc)+(-3x3)+(axbxbxcxc)
+(=3%x5)(axaxbxcxc)
= 3a’ b* c—9 ab’c® - 30a® bc?

@) Try THESE Page No.74

Multiply

(i) (@—5) and (a+4) (ii) (a+ b)and (a — b)
(iii) (m*+ n*) and (m — n) (iv) 2x+3)(x—4)

V) x—5@3x+7) (vi) (x—2)(6x—3)
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Sol X)) (a@a=5) (a+4) = ala+4)-5(a+4)

(axa)t(@x4d)+(-5%xa)+(-5x%x4)
= a*+4a-5a-20=a’>—a-20

(ii) (a+b)y(a—b) = ala—b)+b(a—>b)
= (axa)+(@ax-b)+(bxa)+b(-D)
= a&*—ab+ab-b*> =a*-b?

(iii) (m*+n*(m—n) = m*(m—n)+n*(m—n)
= (m* xm)+ (m* x (=) + (n* x m) + (n* x (=n))
= m’—m*'n+mn*-n

(iv) 2x+3)(x—4) = 2x(x—-4)+3(x—4)

= 2 xx)—(2xx4)+ (B3 xx)— (3 x4)
= 2x>—8x+3x—12 =2x*—5x— 12

) x=50Cx+7) = xBx+7-50Bx+7)
= (xX3x)+@xxT7)+(-5%x3x)+(-5x%x7)
= 3x’+7x—15x—35
= 3x’-8x-35

(vi) (x=2)(6x—-3) = x(6x—-3)—2(6x-3)
= (xxo6x)+(xx(-3)—(2%x6x)—(2%3)
= _6x%=3x—d2x+ 6
="6x? S 15x+ 6

@ THINK Page No. 74
i

2. 3x? (x*- 7x’ +2), what is the highest power in the expression.
Sol, 3 -7 +2) = (3x) () + 3x% (7x°) + (3xP)2
= 3x°-21x° + 6x7

1. Multiply a monomial by a monomial.

Highest power is 6 in x°.

(i) 6x,4 (i) —3x,7y (i) —2m?, (-5m)*
(iv) a°,—4a*b ~) 2p’¢, -9pq*
Sol. X{) 6xx4 = (6x4)(x)=24x
(ii) BxxTy = (3xT7)(xxy)=-2lxy
(iii) (2m?) x (=5m)® = 2m? x (-)* (5° (m)*) = —2m?* x (~125m%)
= () x (O (2x125) (m* x m*) =+ 250m> = 250 m®
(iv) a® x (—4a2 by = (4)x (a3 X a2) x (b)= —4a’b
v) Q" @) * (9pg®) = (D) x () *x@2%9) @ *p(q *x ¢)=-18p°¢
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2. Complete the table.

X 2x —2xy xty? 2xyz xz?
A
455 )
2y%z ~10x)? 2
—3xyz
—14xyz*
Sol
X 2x? —2xy xty? 2xyz (-5)xz?
x* 2x5 —2x%y x5 2x°yz —5x57?
4xy 8x’y -8x%? 4x° y* 8x%y’z —20x%yz?
X%y —2x%y 2x°%)? x5y 2%z 5x°yz?
2%z 4x*y*z —4xy’z 2xYy%z 4xy’7? ~10xy? 2°
—3xyz —6x’yz 6x*y’z “3x%y%; —6x%y*2? 15x%7°
=Tz —14x%z 14xyz “7x%z —14xyz? 35x7°

3. Find the product of the terms.

() 2mny2m)%, 3mn (i), 3x, 307, X’

B8 ) (2mn)xa@m)? X (-3mn) = (=2mn) x 22m* x (=3mm) = (—2mn) x4m>>< (-3mn)
= () (D) 2 x4x3) (mxm*xm) (n*n)
= 424 m*n?
(i) () KBy = (X (X X (B x3x 1) (& xxxx0) x (y Xy’ x )
= 0x°)5

4. Ifl=4pq*,b=-3p2q, h=2p*¢ then, find the value of I x b x h.

Sol Given! = 4pg*
b = 3pq
o= 20
Ixbxh = (4pg) * (-3p* q) x 2p’q’)
= (D)) @x3%x2)(p xp**xp))(q° xq % q°)
= 24p5
5. Expand

(i) —2p(5p*-3p+7)
(i) 3mn(m’n®—5m®>n+7 mn®) (iv) X*(x+y+2) + y (ctp+ 2+ (x —y—2)
Sol N0 5x(2y=3) = (5x) (2¥)—(5x) 3)
= (5x2)(xxy)—(5x3x
= 10xy— 15x

D Sx2y-3)
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(=2p) (5p%) + (-2p) (-3p) + (-2p) (7)
= [ x5 @ExpIH]+[) @ 2x3)(p xp)]+
GOHExTp

(ii) —2p (5p*-3p+7)

= —10p° +6p* — 14p
(iii) 3mn(m’n®—5m*>n+7 mn?
= (3mn) (m*n®)+ (3mn) (<5m*n) + 3mn)(Tmn?)
= (3) (m xm’) (nx 1)+ (+) (5) 3%5) (m x m®) (n x n) +
(3 x 7) (m x m)(n x n?)
= 3m*n*— 15m 0+ 21m?n®
(iv) X @E+y+2)+yPx+y+z)+2(x-y—2)
= (x0T x)+HE X)X+ )
+ (P x2)+ (2 xx)+ 22 () + 2 (=)
= ¥+ xzy +x%z+ xy2 +y3 +yzz + xzzfyz2 -7

= X —I—y3—z3 -i-xzy—O—xzz—i—xyz-i-zyz-i-sz—yZ2

6. Find the product of

() @2x+3)Qx-4) ) (A=42y*+3y)
(iii) (@*—n)(5m*n*-n’) (iv) 3(x-5)x2x-1)
() (2x+3)(2x—4) =2x) Q2x—4H)+3 (K= 4)

= (2% 2x)—4 (2x) +3(2%) -3 (4)
= 4 —8Qx+6x—12=4x+ (- 8+ 6)x— 12
= 4 -2x—12
(ii) 0’4 27 +3y) = Y (27 +3y) 4 (27 +37)
= 2"+ 3y -4 (2y°) -4 (3y)
= 24 +3)° -8 -12y
(iii) (m* —n) (Sm*n*—n®) = m* (5Sm*n® —n®) —n(5m*n®*—n?)
= m? (sznz) +m? (—nz) -n (sznz) +(-)()n (nz)
= Sm*n?—m? n?-s5m*nd + 0’
(iv) 3x=5)x2(x-1) = (3x2)(x-5) (x-1)
= 6xx(x—1)-=-5(x-1)]
= 6[xx—x.1-5x+(1)()51]
= 6[x>—x—5x+5]=6[x>+ (-1 -5x+5]
= 6[x*—6x+5]=6x*-36x+30
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7.  Find the missing term.
) 6xyx =—12x"y (i) x(=15m*n’p) = 45m°n’p?
(i) 2y(5x*y—__ +3_ ) =10x}"2xy + 6)°

B () 6xyx (-2xH)=-12xy.
(i) —3mp x (—15m*n’p) = 45m’n’p*
(i) 2y(5x%y - x+ 3L2) =10x**—2xy + 6)°

8. Match the following.

(a) |4* x =3y (i) |20x%y —20x
(b) | —2xy (5x°—3) (i) | 5x*—5x?+5x%y
(©) | 5x(x*—y*+xy) (iii) | 4x* -9
(d) |(2x+3)2x—3) (iv) |—12)°
(e) | Sx(4xy —4) (v) | —10x’y + 6xy
A) iv, v, ii, i, iii B) v, iv,iii,ii,i  C) iv,v,ii,iii,i D) iv, v, ii, iii, i

[Ans: (¢)-iv, (b)-v, (¢)-ii, (d)-iii, (€)-i]

9./ "A'car moves at a uniform speed of (x + 30) km/hr. Find the distance covered by the car
in (y + 2)hours. (Hint: distance = speed x time).

Sol | Sppeed of the car = (x +30) km / hr.
Time =< (y+2) hours
Distance = Speed x-time

= GH30)(E2) =x(y+2) F30(y+2)

= @O0+ ®E2)+E0)K»+30)Q2)
= xy+2x+30y+60
Distance covered = (xpy+ 2x + 30y + 60) km

OBJECTIVE TYPE QUESTIONS
0

10. The product of 7p® and (2p?)* is
(A) 14p" (B) 28p’ ©) 9’ (D) 11p"

[Ans: (B) 28p’]
11. The missing terms in the product —3m* n x 9(— —)= m*n® are

(A) mn* 27 (B) m?*n, 27 (C) m*n*-27 (D) mn?, 27

[Ans: (A) mn* 27
12. If the area of a square is 36x*)y” then, its side is

(A) 6xY? (B) 8x%? (C) 6x%y (D) —6x%y
[Ans: (C) 6x%y]
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13. If the area of a rectangle is 48m*n® and whose length is 8mn? then, its breadth is_.

(A) 6mn (B) 8m’n (C) Tm*n? (D) 6m*n?
[Ans: (A) 6mn]

14. If the area of a rectangular land is (a” — b%) sq.units whose breadth is (a — b) then, its

length is
(A) a—b (B) a+b (C) &*-b (D) (a+b)?
[Ans: (B) a + b]

@ THINK Page No. 77
i

1. Are the following correct?
3 4
. X §-3_ 5 ... 10m
) —J=x"""=x ii =0
(0] 2 (i) Tom®
(iii) When a monomial is divided by itself, we will get 1?
3 3
X X 1 1
Sol X0 P S S C e =
.. The given answer is wrong.
10m* 10,4
ii = —m T =1m’=1 om’ =1
w 10m* 10 [ )
.. The given answer is not correct.
(iii)  When a monomial is divided by itself we get 1.
X
Egs— = uid’=a'=1
.. The given statement 1s correct
Division of Algebraic expressions
POINTS TO REMEMBER
a Division is the reverse operation of multiplication.
(| If x is a variable and m, n are constants then x” + x" = x” =" where m > n
Q For dividing a polynomial by a monomial, divide each term of the polynomial by a

monomial.

@) TryY THESE Page No.77 _

Divide
() 12x% by X’y (i) —204°b? by 24’07 (i)  28a*c?by 21cd?
12 3.2
SoLJQ) ~Y oy -y
X7y
(i) —20a’b’ 204" -104°
ii = _
2a’h’ 2572 b’
28a’c? 28 4
(iii) 21"‘32 _ EaHCH: §a2 ol gazc
ca
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a Similar triangles:

a Similar shapes are same in shape and different in size where as congruent shpes are
same in shape and size too.

a Two geometrical figures are said to be similar (~) if the measures of one to the corre-
sponding measures of the other are in a constant ratio.

a Every part.of a photographic enlargement is-similar to-the corresponding.part of the
original is an example for similar shapes.

a Properties of similarity of triangles:

+ AA Similarity
Two angles of one triangle arc equal respectively to two

: . 5
i angles of the other triangle. This is called AAA p i
i similarity or AA similarity. i
E ie, If [A=|P, B=|Q then: AABC ~ APQR i
: B CcC O R :

SAS Similarity

Twosidesofonetriangleareproportionaltotwosidesofthe Q

other triangle and the included angles are equal v\ /\//7
AC AB

i.e.ﬁzﬁ and [A=|P .. ACB ~ APQR S %

This is SAS similarity.

SSS Similarity A

If the corresponding sides of two triangles are in the A

same ratio then, this is SSS similarity. //\\

. AB _ AC BC c t B o R

i.e. — =——=—— then AABC ~ APQR
PQ PR QR

This is SSS similarity

orders@surabooks.com Ph: 9600175757 / 8124201000 / 8124301000



w\EhiB aslesdjefdd@ample Materials www. TrbTnpsc.com
for full Book Order Online or Available at all Leading Bookstores

@ 7 Sura’s = VIll $td - Mathematics Unit 4 % GEOMETRY Term I

RHS Similarity A

If two right triangles are similar if the hypotenuse and L\f\

log of one triangle the respectively proportional to the po| ;
hypotenuse and a log of the other triangle then this is

RHS similarity.

a If two triangles are similar then the corresponding angles are respectively equal and
their corresponding sides are proportional.

+ All circles and squares are similar to each other.

+ Not all rectangles need to be similar always.

a Congruent Triangles:
+ Shapes are congruent if one fits exactly over the other.

SSS (Side — Side — Side) Congruence

P A
If the three sides of a triangle are congruent to the
three sides of another triangle, then the triangles are
congruent. That is AB = PQ, BC = QR and AC = PR . "
Q o R B

= AABC =APQR i
SAS«(Side — Angle= Side) Congruence R
included angle of another triangle, then the triangles &

are congruent.

Here, AC =PQ, ZA = ZP and AB = PR and hence AACB =A PQR.
ASA (Angle-Side-Angle) Congruence

If two angles and the included side of a triangle are

congruent to two angles and the included side of anther
triangle, then the triangles are congruent.

Here, ZA= /R, CA=PR and ZC = ZP and hence A ABC * ¢ F
=ARQP

RHS (Right Angle — Hypotenuse — Side)

R
If the hypotenuse and a leg of one right triangle are >
congruent to the hypotenuse and a leg of another //\
right triangle, then the triangles are congruent. c " A g S

Here, BC = QR (leg),
AB =PQ (leg) and AC = PR (hypotenuse) and hence A ABC =A PQR.

a Any segment or angle is congruent to itself. This is called Reflexive property.

a If two triangles are congruent then their corresponding parts arc congruent. This is

i ;o
i If two sides and the included angle (the angle between i
! them) of a triangle are congruent to two sides and the !
E C Q R E
E called CPCTC (Corresponding Parts of Congruent Triangles are Congruent). E
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If angles then sides means if two angles are equal in a triangle then the sides opposite
to them are equal.

If sides then angles means if two sides are equal in a triangle then the angles opposite
to them are equal.

All congruent triangles are similar.

If two angles are both congruent and supplementary then, they are right angles.

RECALLING THE PROPERTIES OF TRIANGLES
I

L.

Answer the following questions:

1.
2.

The sum of the three angles of a triangle is . [Ans: 180°]
The exterior angle of a triangle is equal to the sum of the angles oppo-
site to it. [Ans: interior]
In a triangle, the sum of any two sides is than the third side.

[Ans: greater]

The difference between any two sides of a triangle'is than the third side.
[Ans: Smaller]

Angles opposite to equal sides are and vice — versa. [Ans: Equal]
The angles of a triangle are in the ratio 4:5:6
(i) Isitan acute, right or obtuse triangle?

(i) Is it scalene, isosceles or equilateral?

EFl (i) Given the angles of a triangle are in the ratio 4 : 5 : 6 Sum of three angles of a

triangle = 180°.
Let the three angles 4x, 5x and 6x
dx+5x+6x = 180°

15x = 180°
o 180°
X = 15
Lxo= 120

. The angles are 4x = 4 x 12 =48°
5x = 5x12=60°
6x = 6x12=72°
.. The angle of the triangle are 48°, 60°, 72°

.. It is an acute angles triangle.
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(ii) We know that the sides opposite to equal angles are equal.
Here all the three angles are different.
. The sides also different.
. The triangle is a scalene triangle.
7.  What is ZA in the triangle ABC?
A

1 52/\0
B \%)"

Sol. The exterior angle = sum of interior opposite angles.

~ LA+ ZC = 150°in AABC
But ZC = 40° ['.- Vertically opposite angler are equal]
ZA+2£C = 150°
= LA+ 2Z40° = 150°
ZA = 150°-40°
LA = 110°

8. Can a triangle have two supplementary angles? Why?
EXf] Sum of three angles of a triangle is 180°.

*. Sum of any two angles in atriangle will be less than 180°.

.. A triangle cannot have two supplimentary angles.
9. shapes have the same shapes but different sizes. [Ans: Similar]

10. shapes are exactly the same in shape and size. [Ans: Congruent]

@) Try THESE Page No.99

Identify the pairs of shapes which are similar and congruent.

‘@Wxg ®<>
L .
; Q @@@
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B Similar shapes:

(i) WandL

(ii) BandJ

(iii) Aand G

(iv) BandJ

(v) BandY
Congruent shapes:
(i) Zandl

(i) JandY

(i) CandP

You can find more.

(vi) Eand N
(vii) Hand Q
(viii)R and T
(ix) Sand T

(iv) Band K
(v) Rand S
(vi) [and Z

1. Match the following by their congruence

Page No. 108
i

S.No. A B
L. A N Q (i) |RHS
2. ?\\ /?’ (11) +|:SSS
B C Q R
3. s ]2[\‘\ (iii) | SAS
4, //P\'\ //A\ (iv) | ASA
J # \ —H e

orders@surabooks.com
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€) THiNk Page No. 108
i
In the figure, DA = DC and BA = BC. Are the triangles DBA and DBC D
congruent? Why?
A C
Sol Here AD = CD
AB = CB
DB = DB (common) i
ADBA = ADBC ['.- By SSS congruency]

Also RHS rule also bind here to say their congruency.

1. From the figure given, prove that AABC ~ ADEF.

A
D F
A V
B C E
EFA Fromthe AABC, AB = AC
It is an isosceles triangle
Angles opposite to equal sides are equal
L /LB=4ZC = 65°
s LB+ ZC = 65°+65°
= 130°
We know that sum of three angles is a triangle = 180°
ZA+ZB+£C = 180°

ZA+130° = 180°

ZA = 180°-130°
ZA = 50°

From ADEF, D = 50°

. Sum of Remaining angles = 180°—50°=130°
DE = FD
s LD = /F

From AABC and ADEF ... ZE = = % =65°
LA = ZD=50°
ZB = ZE=65°
LC = LF=65°

.. By AAA criteria ADEF ~ AABC
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2. Prove that AGUM ~ A BOX from the given figure.
G
32 52 12_B
U 0<_ \ 8
48 M 13 X
GU 32 4
= BO  § 1
UM 48 _ 4
(0):¢ 12 1
GM 52 _4
BX 13 1
GU UM GM 4
Wefindthat — = — = —— = —

BO OX BX |
That is their corresponding sides are proportional.
.. By SSS similarity AGUM ~ ABOX.

3. dn the given figure YH || TE Prove that AWHY ~ AWET and also find HE and TE.
E

H
6
W4y 12 T
Sol.
S.No. Statements Reasons
ZEWT = ZHWY Common Angle
. | LZETW = ZHYW Since YH || TE, corresponding angles
3. | ZWET=ZWHY Since YH || TE corresponding
angles
4. | AWHY ~ AWET By AAA criteria
Also AWHY ~ AWET
... Corresponding sides are proportionated
WH  HY WY
WE ET WT
6 _ 4 _4
6 +HE ET 16
6 _ 4
- 6+HE 16
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= 6+HE = Z x 16
6+HE = 24
~HE = 24-6
HE = 18
. 4 4
Again — = —
ET 16
4
ET = —
4
ET = 16
4. 1In the given figure, if AEAT ~ ABUN find the measure of all angles.
E
/\ N
>
(B
/N
A T U
EFA Given AEAT = ABUN
.. Corresponding angles-are equal
w ZLE = 4B (1)
LA = ZU (2)
LT = «ZN ..(3)
ZE = x°
LA = 2x°
Sum of three angles of a triangle = 180°
In AEAT, x+2x+ZT = 180°
LT = 180°—(x°+ 2x°)
ZT = 180°-3x° (%)

Also in ABUN
(x+40)°+x°+2£0 = 180°
x+40°+x+<£ZU0 = 180°
2x°+40°+ U0 = 180°
ZU = 180°—2x—40° = 140° — 2x°
Now by (2)
ZA = ZU
2x = 140°-2x°
2x+2x = 140°
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4x = 140°
140 350
x = —_— =
4

LA =2x° = 2x35°="70°
ZN = x+40°=35°+40°="75°
S LT=4ZN = 75°
LE=/B = 35°
LA=2U0 = 70°

5. From the given figure, UB || AT and CU = CB Prove that ACUB ~ ACAT and hence

ACAT is isosceles.
C
U B
A T
Sol
S.No. Statements Reasons
1. /| ZCUB = ZCBU .In ACUB, CU =CB
2. | ZCUB = £CAB - UB || AT, corresponding anglée if CA is the
transversal.
3. | ZCBU=ZCTA CT 1s transversal UB || AT,
corresponding angle common angle.
4. | ZUCB = ZACT Common angle
5. |ACUB ~ A CAT By AAA criteria
6. |CA=CT - ZCAT = ZCTA
7. | Also ACAT is isosceles By 1, 2 and 3 and sides opposite to
equal angles are equal.

6. In the figure, ZCIP= ZCOP and ZHIP = ZHOP. Prove that IP = OP.
H
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Sol
S.No. Statements Reasons
1. |CI=CO - CIP = COP, by CPCTC
2. |IP=0P By CPCTC
3. |CP=CP By CPCTC
4. | Also HI=HO CPCTC AHIP = HOP given
5. |IP=0P By CPCTC and (4)
6. | .. IP=OP By (2) and (4)
7. In the given triangle, AC = AD and ZCBD = ZDEC . Prove that A BCF = AEDF .
A
E
Sol
S.No. Statements Reasons
1. /| ZBFC=<ZEFD Vertically opposite angles
2. | ZCBD.= ZDEC Angles on the same base given
3. | #BCF = ZEDF Remaining angles of ABCF and AEDF
4. | ABCF=AEDF By (I)and (2) AAAcriteria
8. In the given figure, A BCD is isosceles with base BD and Z/BAE = Z/DEA . Prove that
AB=ED.
C
B D
A E
Sol
S.No. Statements Reasons
1. | ZBAE = ZDEA Given
2. |AC=EC By (1) sides opposite to equal angles are equal
3. |BC=DC Given BCD is isosceles with base BD
4. |AC-BC=EC-DC 2-3
5. |AB=ED By 4
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II. Answer any 2 questions. 2x5=10
12. The height of a tower is measured by a mirror on the ground by which the top of the tower’s

13.

14.

I1.

reflection is seen. Find the height of the tower.

In the figure, if ZFEG = Z£1 then, prove that DG? = DE.DF.

1. Refer
3. Refer:
5. Refer :
7. Refer
9. Refer :

: Exercise No.

Exercise No

Exercise No

: Exercise No

Exercise No

F

D 1 X

<Answens >

4.1 Q.No.4 2. Refer : Exercise No. 4.1 Q. No. 1
.4.1Q.No.5 4. Refer : Exercise No. 4.1 Q. No. 3
.4.1 Q. No. 10 6. Refer : Exercise No. 4.1 Q. No. 7
.4.1Q.No.8 8. Refer : Exercise No. 4.1 Q. No. 9
.4.2Q.No.2 10. Refer : Exercise No. 4.2 Q. No. 5

11. Refer : Exercise No. 4.2 Q. No. 5

12. Refer : Exercise No. 4.2 Q. No. 3

13. Refer : Exercise No. 4.1 Q. No. 1

14. Refer : Exercise No. 4.1 Q. No. 7

AQueQy
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a Addition principle:

+ If there are two choices, such that they can be conducted independently in m
ways and n ways respectively, then either of the two choices can be conducted in
(m + n) ways.
+ If an operation A can occur in m ways and another operation B can occur in »
ways and suppose that both cannot occur together, then A or B can occur in
(m + n) ways.
a Multiplication principle:

+ If an operation can be performed in m ways, following which another operation
can be performed in » ways and both the operations are dependent on each other
then, the two operations can be performed in exactly (m % n) different ways.
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1. Find the number of all possible triangles that can be formed from the triangle given

below.
A Ans: Single Triangles =5
Combination of 2 = 4
b . Combination of 3 = 2
Big triangle =1
12
B C

2.  Use the given figure to form a 3 x 3 magic square.

Ans:
13 15 7 5
15 7
1 17 9
17 9 1
11 3 11 3 13
5

3. Convert the tree diagram into a numeric expression

Ans: (10 x 5) + (9% 4)

10 5 9 4

4. (i) Find out the total time taken by the bus to reach from A to E via B, C and D.
(ii) Find which is the shortest route from A to E.

B () Route=>A—->B—->C—->D-E ) S8 =0
Time taken = (7+5+3+6) hrs=21 hrs Ao
(ii)  Available routes Time taken
() A->B—>C—>D—>E 7454+3+6=21hrs
() A->B—->D—>E 74+446=17 hrs
(c)A->B—->C—E 7+5+8=20hrs

Shortest route > A —>B —>D — E

orders@surabooks.com Ph: 9600175757 / 8124201000 / 8124301000



wViEhigaslesdjefd@ample Materials www. TrbTnpsc.com
for full Book Order Online or Available at all Leading Bookstores

@ D.ﬁ Sura’s » VIII Std - Mathematics Unit 5 * Information processing s<Term I

@) Try THIS Page No. 127 _

Kumar has four different hats. He always wears a hat.
Sometimes he wears the same hat more than once in a week
as in the figure.

In how many different ways might he decide to wear his
hats in one week?

Wy
e
Sunday W
V\;\,L
W
Monday wh
Hl
m
Tuesday i
H1
H2
Wednesday <H3
HI
Thursday IH{§
H4
Friday <Z§ Let-H1, H2,'H3, H4 be-Hat 1, Hat 2, Hat-3, Hat 4
3 respectively.
Saturday§ - In 7 x4 =28 different ways kumar may decide to

wear his hat in one week.

I. Choose the best answer.

1. How many outcomes can you get when you toss three coins once?

(A) 6 (B) 8 <) 3 (D) 2 [Ans: (B) 8]
2. In how many ways can you answer 3 multiple choice questions, with the choices A,B,C

and D ?

(1) 4 2 3 3) 12 4) 64

[Ans: (4) 64]
3. How many 2 digit numbers contain the number 7 ?

(A) 10 (B) 18 ©) 19 (D) 20
[Ans: (B) 18]
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II. Answer the following.

1.  You are going to have an ice cream or a cake. There are three flavours ?
(chocolate, strawberry , vanilla) in ice creams, and two flavours (orange
or red velvet) in the cake. In how many possible ways can you choose an
ice cream or the cake?

B We are going to have either a ice cream or a cake.

Ice cream can be selected from 3 flavors and cake from two flavors. Both the events cannot
occur simultaneously selecting ice cream and cake.

Number of possible ways = 3 +2
= 5 ways

2. In how many ways, can the teacher choose 3 students, in all one each from 10 students
in VI std, 15 students in VII std and 20 students in VIII std to go to an excursion ?

E¥] The teacher is going to select one student from class VI out of 10 students in 10 ways from
class VII out of 15 students in 15 ways and from class VIII out of 20 students in 20 ways.

Number of ways 3 students can be selected
= 10+ 15+20=45 ways

3. Ifyou have 2 school bags and 3 water bottles then, in how many different ways can you
carry a school bag and a water bottle, while going to school ?

EFA We can select one school bag from'2 and one bottle from 3 as follows.
bottle 1
bag 1 ébotﬂez
bottle 3
bottle 1
bag 2 ébotﬂe 2
bottle 3

. A bag and a water bottle can be selected in 2 x 3 = 6 ways.

4. Roll numbers are created with a letter followed by 3 digits in it. From the letter A, B,
C, D, E and any 3 digits from 0 to 9. Then, in how many possible ways can the roll
numbers be generated?

B We have a letter followed by 3 digits in the roll number.
The letter is selected from the five letters A, B, C, D, E.
For these 5 letters we have to select a 3 digit number using the digits 0 to 9.
Ones place can be formed using any one of the 10 number 0 to 9 in 10 ways.
Tens place can be formed in 10 ways.
~. A two digit number can be formed in 10 x 10 = 100 ways.
Thousands place can be formed in 10 ways
~. A 3 digit number can be formed in 10 x 10 x 10 = 1000 ways.
. 5 letters can be attached in 5 x 1000 = 5000 ways.

.. The roll number can be formed in 5000 ways.
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