Mathematics 9" (New) Session 2025-26 All Punjab Boards

REAL NUMBERS
MCQs

Q.1. Choose the carrect option.

1. J7 is: g
(a) Integer (b) Rational number (c) Irrational number (d) Natural number
2. nand care : N
(a) Natural number (b) Integers - (c) Rauonal number (d) Imrational number
" 3. If n is not a perfect square, then Vo is:
(a) Rational number (b) Natural number (c.) Integer (d) Irmtional number
4. V3 +J5is: :
(a) Whole number (b) Integer . (c) Rational number (d) Irmrational number
5. Forall xe R, x=x is called: - ‘
(a) Reflexive property (b) Transitive number
* (c) Symmetric property (d) Tnchotomy propcrty
6. Let a,b,cc.Rthen a> b or. b>c =a>c Is called prupf-'l"}’-
(a) Trichotomy (b) Transitive (c) Additive ‘(d) ‘Multiplicative
7. 2"x8" =64 thenx= -~ j ' - ¢
- 3 3 ; 5 2
(a) > .(b) - ({c) I . ' (d) 3
8. .Let a,beR thena=band b=anais called: "~ . property.
(a) Reflexive _ (b) Symmetric " (¢) Transitive ‘(d) Additive
9. V75427 = " o ’
_ @ oz ®) 93 . © 53 @ &3,
10 The product of (3+/5)(3—/5)is: _ . : _
) (a) Prime number (b) Odd num‘bcr (c) Irrational number (d) Rational number
11 The value of —%ﬁi-
(a)3 - ()6 ()9 (d) 12
12 The solution to 2!. +5=151Is:
(a) x=3 . (b) x=10 3 (c)x=7.5 (d)x=5
13. Which of these is an irrational nnmber?
(a) 0.333... (b) 3.14159.. () 1.5 (d) 2332
14. Which nnmhcr is rational? - i :
(a) V3 (b) V16 V5 @ V7
15. ‘Which property s lllustrated bya+b=b%+a?
(a) Associative (b) Identity (c) Distributive. (d) Commutative
16. The simplified form of \‘ 50 is: ' .
(a) V2 (b) 1045 . (©) 25 ) sV5
17. Which is a binomial surd?’
(2) V3 ®) 3445 © 23 - (d) VO
18. Which is not a surd? —~
(a) VB 2 (c) V16 @ Vi
19. Which of the following Is an example o1 a rational number? *
(=) x ®»3 ) vZ (e
20. What Is an example of 2 rccnrrlnz \ecimal? '
() 3.14159265...  (b) 0.3333... (€) 2.71u<81828... (d) 7

21. The r:dproul of J7_ Is:
(») 7.7 (b) V7 (©)7 @) V7
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if J.—'=5.lht:n xX=7

(a) 10 (b) 25.

The solution to 2" = 16 is:

(a) 6 )8
-3+2

Which is nqni\ alent (o 753- ?
) s+2J_ (b) 1

Which of the following is not an integer?

(a)-3 (b) O

OF W) 15

OF)

(c) V6 (d) 5-2V6
(©) 4.5 (W7

REAL NUMBERS

Short

Questions

Statc. symmetric property of real
numbers.

Symmetric prnpcrty-

VabeR a=b =b=a

Defline sct of Real number. -
Real number: The sct of Recal numbers
is the union of thesct .of l:lhannl
numbers and irrational numbers ic.,
R=0Qvw(Q -
" Define Terminating declmal numbers.
Terminating decimal numbers: A
decimal number with & finitc number of
digits aftcr the-decimal goint is called a
terminating decimal number.
Give any twao c:nmples of irrational
numbers?

Two examples of irrational numbers are

V2, 7. o b

Is 0 a.rational number? Explnin.
Yes, 0 is a rational number because it

L]

can be written in the form of £ where
. q

p.a€ezand q=0.

Examplec: 0 ng where 0,7€zand 720

State trichotomy property of real

numbers.

Trichotomy property:

Va,beR = a= bora:-bara«:b

Find two rationnl numbers between 4
*and 5.

For this find the average of 4 and §
445 j__g
2 2

. 9, - . -
So, 3 is a rational number between 4ana o

Now, find the average of -:-nnd Ss.
9
(3+5)-=

wil l 19
2ol 9
Hence two rational numbers between 4
9 19
d — and —.
. and 5 arc > 3
8. Express  the following  recurring
decimals as the rational number B
; q

where p and q are integers. 0.93
Let = 093,
x=0. 939393 —
Multiply by 100 on both sidcs
100x = 100 (0. 939393.. )
100x = 93,939393] .....
100x =93 + 0.939393.....

100x =93 + 093




100x =93 +x
100x—x=93
99x =93

93

x=—

99

093=2

99

Which shows rational number in the form of £

=

‘Wrlte any two laws of Indices,

11.
Gty Two laws of Indices:
. () a”.a" =a™"
(ii) (an)u =.allll
Definesurd, -

Surd: -An irrational radical with rational
radicand is called a surd.
Defline binomial surd.

IV Binomial surd: A .surd that' contains
the sum of two monomial surds is called
a binumia! surd e.g., J5+J§.J§+ﬁ .
13
4. Rationalize the denominator: T‘H 7
blution:
13
4+~3
13 . 4-3
VI - S -4
_ 13¢4—-3)
(47 -3y’
_ 13(4-43)
16-3
_ 133-+3)
13
ikl
V245
15. Rationalize the depominator: T

'
J2+J5
:;3 -
_V2+¥5 3
33 B
,_J.”;(JE+J§)
W3y

9. Represent the on number line: 4i

1 1 ! i

IR
10.

t-.-

3 M 1 (] i
T 1 T
] i H 1 4 H

1
Represent the on number line: —2;

J_(J_-i-f)
f’+J_

2x+5x

3

~—(J_+J_)

16.  Rationnlize the denomlinator: %:—l

5
J2-1

o

-1

1

5
= it

x

- Y502 -
57
_ V5 {f -1)
JE:T J5

G5
5

o

- 1(10-+5)

17. Simplify: 327x*y"z?

27x'y’7’
i

= (27.1" Yz )i
’(J)xl 9 s)‘}
-y (x‘)’(y) ()

o

1
__3 'x :.y !z"‘i'

=3x%y'z

-
Cal

o (ub)" =a"b"
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18.  Simplify: (64)?

Nalution:

(64) 3
L U
@y (@)y 47
_1_1
~& 256
19.  Simphify Y64x*
Sulution:

) ' 64 xﬂ
= ea

= 364

=2 = Y -

=244

20. Simplify: .

Salution:

Hy”

21. Simplify: i

6(3)"’

3'0' _3!

_ 633

33 =3

_ 6x3"x9 _ 54x3°
TR
=27 .

22.  Simplify: (%;-)

:
]

()’

-

3. % glol
23, Simplify: =T

salution:

3" x9"!
3 %9
__3x 9" x9*

%3 %x9"x9"
9
- 3—1 x 9!
=9x3x9
=243

5.*’ _6 sﬂl
$ Simplify:——————
e o r" -2'xSs"

sﬂl = 6—5-“

9%5" -2 x5"

] _ 5"x5'-6.5"x5

9x5"~2%x5"

57(5’ —30):

5'(9-2%)

_ 125-30

T 9-4

- 95 :

=‘? =19

I x=3+J§ then find the valae of

1
X=—

:
.§=3+~Jf§‘
11
rhrvw

| ‘3—J§
+V8 3-8
_ 3-8
(3)".—(38}x

25’




T:E= 3-8
x-+ = (3+48)-(3-v8)

= 3+V8-3+8
= 2J8

26. The sum of two real numbers is 8, and
their difference is . 2. Find the
numbers. : '

Let a and b be two real numbers then
at+rb=28 wo(1) '
a-b=2 < (i)

Add eq. (i) and eq. (ii)

a+b=8

a-b=2
2a=10

10
T3

Pun.in'g the value of ain equation (i)

_3(v5+43) ) 3(J§+Ji)

(5P -(3y
_3S5+43)
2

1
28, Simplify: (0.027) ?

5
(0.027)3

=-( 27 \5

“\1000

a(ioou)% '
27
105

- ?J

I3
]

10
3

-
3 .

—

[~

a+tb=8 29.  Simplify: {16x*y"
5+b=38 '
=8 — .
g __3. 5 . -\’lﬁx.‘y' '
Thus, required real numt-)ers 5, 3. . =(16x")*)
> ionali . i : .
27. Rationa u the. denominator: T =@ty
“f. el el
3 = 2 4 %X 4 xy 4
3 ___ 3 5+43
5B J5-B J5+3
- REAL NUMBERS
Long Questions
: . x" x y¥ x;“--
1. Simplify: d_"y—u;r—"
5.(25)" -25.¢5)™
; Simplify: : :
2 P ry 5' (5)1?-&1 _(zs)lbl
- . (16)™*' +20(4%
3 Simplty: S22 )

4. If x -3+J§ then find the value of x‘+-‘%

5-3
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If x=3+J§ then find the value of [x—i]
X

If x=3++/8 then find the value of x? —?ll-

Find the rational numbers p and q such that % = p+q;ﬁ
Simplify: 3 X(243)°
(16) x(8)°
Simlifys —233GN"
9™ +216(3™7)
implify: [2) +[2) .18
s (3] -2
N
Simplitys [G19) *G3)
(0.04)7
LOGARITHMS
MCQs

Chouse the correct opnion.
The standard form of 5.2 x 10° is:
(a) 52,000 (b) 520,000 (c) 5,200,000 (d) 52,000,000
Scientific notation of 0.00034 is:
(@ 34%10° () 34x10" (¢ < 34x10* (d)  3.4x107

The base of common logarithm is: ~
(a3 2 (b) 10 (¢) 5 (d) e
The base of natural logarithm is:
(a) e (b) 10 ()2 (d)n
log 100 = ,
(@ 2 ®) 3 (©) 10 d 1
Iflog 2 = 0.3010, then log 200 is: ]
(a) 1.3010 (b) 0.6010 (c) 23010 (d) 2.6010
log (0) = : :
(a)  positive (b)  negative (c) zero (d) undefined
log 10,000 =
(8 2 (b) 3 © 4 4 S
logS+log3=__ .
(8) log0 (b) log2 ©  log G) @) log15
3 =81 in logarithmic form ls: !
(8) log,4=81 . (b) log,3=81
(¢) log,81=4 (d) log,81=3
Convert 45,000 to sclentific notation.
(a)4.5 x 10° (b) 4.5 x 10 (0) 45 x 10? (d) 0.45 x 10?

Convert 9,01 x 10’ to ordinary notation,
(2) 9010 (b) 90100 (c) 901000 (d) 901



13. 73 x 10° in scientific notation is:
(&) 7.3 ~ 107 (L7310 (¢)7.3 x 10 (d) 73 x 10?
14. Convert 6.7779 % 10° km to standard form.
(8) 677.79 km (b) 67.779 km () 67779 km (d) 6777.9 km
15. The etponennll form ol‘lognls =12is: !
(a)25%= (b)2*= () 5*=25 (d)25°=2
16. The Iognrilhmic formof 10° = 1000 is:
(a) logie3 = 1000 (B) logs10=1000 " (c) loge1000 =3 (d) loga1000= 10
17. If log:"= S, then x = '
(e) 10 (b) 32 (c) 25 (d) 64,
18. If log.b = ¢, then:
(8)c*=Db (b)bs=a (c)ab=c (d)ac=b
19. If log x=2.3010, then x=
(a) 20 (b) 200 (c)0.2 (d) 2000
LOGARITHMS
Short Questions
: Define scientific notation. =33x%10" !
Scientific notation: A “number in =33 x 10°
scientific notation is written as: 7. Convert 3.47 x 10° to ordinary
ax10", wherel€a<10andn€z notation.
Here “a” ds called the coefficient or base
; number. : . 3.47 x 10* = 3,470,000
2. Convert 78,000,000 . to' scientific Since the exponent is positive 6, move
notation. * the decimal point 6 places to right.
8. Convert 623 x 10~ to ordinary
78 000,000 = 7.8 x 10’ notation ;
Since we moved the decimal 10 the lefl
the exponent is positive. 6.23 X 10~* =0.000623
3. Convert 0.0000000315 to scientlnc Since the 'exponent is negative 4, move
nolntion. the decimal point 4 places to left.
9. Convert 2.6 10° to ordinary notation.
0.0000000315 = 3.15 x 10~
Since we moved the decimal to the right. 2 6 x10°
the exponent is negative. . = 2600
4. Convert  0.000567 to sclentific|10. Convert 8.794 x 10~ to ordinary
notation. notation.
0.000567 8.794 x 107
=567x10"* = 0.0008794
s, Convert 734 to scientific notation, 11. Convert 6 % 107 to ordinary notation.
734 6 x 107
=734 x 10 = 0,000006
6. Converi 0.33x10” to sclentific notation.[12.  The speed of light is approximately
I 3 x10% meters per second. Express it
0 33 x 10° In standard form.
=33x10°x 107!




Saolution:

13.

e

15.

=3x 10" m/sec

= 300,000,000 m/sec
The diameter of Mars is
6.779 x 10 km. Express this number
in standard form.

What do you mean of logarithm.
Logarithm: A logarithm is based on two
Greek words: logos and arithmos which
means ratio or proportion.

Write general form of loglrithm.

i The general form of a lognnlhm is:

Where:

16.

17.

18.

10.% (x) =

b is the base,

x is the result or the narber whose
Ioga.rlthm is being taken,

y is the exponent or the Iagamhm ofx o
the base b. -

Express in logarithmic form 2'= 256

2" =256
log2?* =8

Express in logarithmic form: a®

=c
a =c

loga®=b

Express in exponential form:

log, 16=4

Solution:

19.

Log, 16=4

2'=16

Express in exponential form:
log,729 - 3

20.

103,729 3

9 =729
Find the value of x: log, 1=x

: §

Define common logarithm.

Common logarithm: The common
logarithm is the logarithm with a base of
10. It is written as log, o or simply as log
(when no base is specified, it is usually
assumed to be base 10).

Define characteristic,

Characteristic: The characteristic is the
integral part of the logarithm. It tells us
how big or small the number is.

Sulutinn:

=6.779 x 10’ km
=6.779 x 1000 km
= 6779 km

21.

3
Find the value of x: log, x=--2-
" fow g
08.‘ 2
3
4i=x .

x= (2’)%

23, * Find value of x: log 9 =0.5
Sulution:

23.  Express in exponential form:

Iog =y
log‘l= x
4*=8
Express in exponential form:
log, 1024 =5
log, 1024 =5
4*=1024

24.

Define mantissa,
Mantissa: The mantissa is the decimal
part of the logarithm. It is always

f

positive,

im Define antilogarithm.
Antilogarithm: If logy(x) =y &
bY = x then the process of finding x is

called antllogarithm of y.
Define natural logarithm.
Natural logarithm: The

29,

s

natutal



logarithm is the logarithm with basc e,
where ¢ is n mathematical constant
approximately cqual to 2.71828.......
It is denoted as In.
30. Find characteristic of 234.7
2347
Characteristic=3-1=2
31. Find characteristic of 0.000049
0:000049
Characteristic=—(4+ 1)= §
32. Find logarithm of 579
Solution: )
579
Letx =579
Taking log on both side:
log x=log 579
log x=2.7627

36. Find logarithm of 0.000354
0.000354
Let x = 0.000354

Taking log on both side:

Jlog x = log 0.000354

log x = 4.5490

log 0.000354 = 4.5490

Find the value of x: log x =-1.4567

37.

log x =-1.4567

Since manlissa is negative, so we make il

positive by adding and subtracting 2
*logx=-1.4567+2-2

logx= 2 .5433

Taking antilog on both sides:

Anti log (log x) = Anti log (2 .5433)

x =0.03493

38. Find the value of x. log x = 1.192

log 579 = 2.7627

33. Find logarithm of 0.047 logx=1.192

Taking Antilog on both side
0.047 Antilog (logx) = Antilog (1.192)
Let x = 0.047 x=15.56

Taking log an both side: 39, Find the value of x. log x = 4.3561

- logx= I_og 0.047 .

logx=2.6721 log x=4.3561
log 0.047 = 2.6721 Taking Antilog on both side:

34. Find logarithm of 1.982 Antilog (logx) = Antilog (4.3561

5 = 23703 .
1.982 40. Find the value of x. log x= 0.0065
Letx=1.982

Taking log on both side: log x = 0.0065
log x=.log 1.982 Taking Antilog on both side;
log x = 0.2971 Antilog (logx) = Antilog (0.0065)
log 1.982 = 0.2971 x=1.015

35. Find logarithm of 0.0876 41. Find the value of x. log x = 4.3561
0.0876 . log x=-2.0184
Let x=0.0876 logx=-2.0184 +3 -3
Taking log on both side: logx=3.9816
logx = log 0.0876 Taking Antilog on both side
log x = 2.9425 Antilog (logx) = Antilog (3.9816)
log 0.0876 = 2.9425 x = 0.009585

LOGARITHMS
Long Questions

1. The speed of light is approximately 3 X 10® meters per second. Express it in standard
form.

2. The circumference of the Earth at the equator Is about 40075000 meters. Express this
number In sclentific notation.

3. The dlameter of Mars Is 6. 779 x 10% km. Express this number in standard form.

4. The diameter of Earth is about 1.2756 X 10* km. Express this number in standard

form.
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Find the valuc of x: () log, 64=3  (li) log, 1 =x
Find the valuc of x: () log, 8=1 (1) log,y x="-3

Find the value of X3 (i) log, x-=% (il) log,1024=x

Find the valuc of x in cach case: (1) log25=wx (ib) logx =6

Find the value of x: log x = 0,0065 10. Find the value of x: log x= 1,192
Find the value of Xt log x = —3.434 12. Find the value of x: log x= -1.5726
Find the valuc of x: log x = 4.3561 14. Find the value of x; log x=-2.0184

S 1)
Find the value of x: log 9 =0.5 16. Find the value of x: (%J =27

' ix
Find the value of x: (-I—J =64
32

SET AND FUNCTIONS

MCQs
Four options are given against each statement. Encircle the correct option.
The set builder form of the set {1,1,1,1,...} is

_ : ; 357
(a) {xlx=£.ﬂ_é"f-} ' . (b) {x|x=2n+1.nef?}
(c){x!xznll.neW}- . (d) [x|x=2n+l._nEW}
_IfTA={(}, then P(A) is:

(@) {} o e (B ({1} ©{{})) (d)e
ru={1,23,4,5), A={(1,2,3) and,B = (3, 4, 5}, then U — (4 N B) is:
(a) {1,2,4,5) (b) (2,3} () {1,3,4,5) (d) (1,2, 3)
If A and B are overlapping sets, the n(A - B) is equal to
(a) n(A) (b) n(B) (c) AnB (d) n(A) —n(ANB)
IfTAcBand B— A ¢, then n(B— A) is equal to
(@o . (b) n(B) (c) n(A) (d) n(B) —n(A)
If n(AUB) = 50,'n(A) = 30.and n(B) ~ 5, then n(AB) =
(@23 .(b) 15 ©)9 (d) 40

Example of equal set:

(a) {-al b, c}.{1,2,3) (b){1,2, 3]! {2. 1, 3} (c) {u‘.‘l, ﬂ-, Y},{B, 6, C’ (d) none of these
Symbol used for equivalent'set A and B:

(a)A=B (b)A=B (c)A-B (d) AcB
element of power ser C = {a, b, ¢, d} : :
(a)8 ' (b) 16 (c) 24 (d) 24
IfD = (a) then P (D)= :
(a) {a) (b) $, (a) (c) (¢, {a}} (d) none of these
{x|x € Av xe B} represent as;
(a) AUB (b)AnB (c)A-B (dd
Georg cantor was mathematician. .
(2) Japani : (b) German (c) Greek * (d) Egyptain
Set A = {a, e, i, 0, u} written In form:
(a) descriptive (b) tabular (c) builder . (d) none of these
Set {238,711 iccii5i00050 ) is called member:

(a) natural " (b) whole (¢) odd (d) prime



QuQ =
(a) ¢ ()R ©)Q (d) Q'
The sct (0} is:
(a) singleton (b) empty (c) null (d) prime
The set with no element is called set:
(a) singlcton (b) empty (c) power (d) prime
Symbol used for empty set:
(a) (¢} (b) ¢ @{{ ) (d) none of these
If A subset of Set B them written as symbolically:
(a) AcB (b)ADB (c) AcB (d) AgB
ArB = i
(a) (x|]xeAvxeB) (b) (x|xeAaxeB) (c) {x|xeAAxeB) (d) (x|xe'’AAaxeB)
(AUB)’ = ,
(a) A'nB’ (b) A'UB’ (c) A'mB (d) A'UB
ANB = BMA is called Property of intersection:
(a) associative (b) commutative (c) distributive (d) none of these
A’ =
(@uU-A (b)A-U (c)U ¢
A'=

(2) (x|xeUnxeA) (b) (x|xe ArxeU) (c) (x|xeUnxeA} (d)none of these

In ordered pair (x, y) x is called:
(a) Abscissa (b) ordinate

(c) both

(d) none of these

SET AND FUNCTIONS
Short Questions

How many methods to describe a set.
There are three different ways to
describing a set.

(i) The, Descriptive form
(ii) The Tabular form
(iii)  The set-builder method

Define singleton set.

Singleton set: A set with- only one
clement is called a singleton set.

Define empty sel. "
Empty set: The set with no elements
(zero number of clements) is called an
empty set, null set, or Void set. The
empty set is denoted by the symbol ¢ or
().

Deflne subsel.

Subset: If every clement of a set A is an
clement of sct B, then A is a subsct of B.

Symbolically written as A ¢ B.

Eumple: A= {lu 2, 3}. B= (ll 2: 3. 4' Sn 6}

5.

7.

Deline proper subset.

Proper subset: If A is a subset of B and
B contains at lcast one clement that is not
an element of A, then A is said to be a
proper subset of B. Symbolically write
as: AcB.

Define universal set.

Unlversal set: The set that contains all
objects or elements under consideration
is called the universal set or the universe
of discourse. It is denoted by U.

Deflne Power set.

Power set: The power set of a set A
denoted by P(A) is the set containing all
the possible subsets of A.

Example: If A = (a) then P(A) = {$. (a})




Define Union of two sets.
Union of two sets: The union of two sets
A and B, denoted by AUB, is the set of
all elements which belong to A or B.
Symbolically; AUB={x|xe AvxeB)
Example: If A= (1,2, 3) B=(2,3, 4 5) then

8.
AV 1L

Solution:

{1,3,9,27,81,.....}
(xjx =3"ne W)
16. Write the sets in tabular forms:

9.

AuB={1,2234,5)
Define intersection of two sets.
Intersection of two sets:

The

intersection of two scts A and B, denoted
by A N B is the set of all elements that
belong to both A and B.

Symbolically: A"B = (x}x € A Ax € B}.
Example: IfA = (1,2, 3)B=(23,4,5} lhr.n
ANnB={23)

Define difference of two sets.
Difference of two sets: The difference
.between the sets A and B denoted by A-
B or A\B, consists of all the element that
belong to A but do not belong to B.
Symbolically, A-B={x]x € A Ax & B}.
sxample:
IfFA=(1,2,3,4,5)and B= {4, 5,56, 7, 8,9, 10}
A-B=(1,2,3)andB-A= (6,7, 8,4, 10)}.
11. Define disjoints set.
Disjoints set: If the intcrsection of two

0

!x]x is a multiple of 3 A x < 36)

{x}x is a multiple of 3 A x < 36)
{3,6,9, ....., 36}

17. Write the sets in tabular forms:

muem 2x+1=0)

{xireRA 2x+ 1 =0}

{-3)

18. Write the sets in tabular forms:

ir[x=2',u e NAn<8)

xjx=2"n € NAn <8}
{2,4,8,16,32,64,128)
19. Write the sets in tabular forms:

irlxeNnx+4-0}.

{xjxeN Ax+ 4 =0)
(}

sets is the empty set, the s¢5 ere said tof 5, Write two proper subsets,
g ey
[f Si=The set of odd natural numbers | 1™ Proper subsct:
Sz = The sct of even natural numbers }:'} '?{)
S, and S; are disjoint sets. 2 '
12, Write the set in builder notation: 21. :i;::‘?l?:: ::tm:l::::‘ :':: Ll
5, 10,15, ....., 100} '
Yes, empty set { )} has no proper subset.
{5, 10, 15, ....., 100}
Ge =50, 0 e Na | <nc20) 22. :tga{t[:s tt';:}e difference between {a, b}
13. Write the set in builder notation: . e
f’;:};f all integers between —100 and (a b} is a set containing two elements a
— and b while {(a, b}) is a set containing
: fall i between —100 and ope lemont (5.0,
: 003 ntegers SRSV AR 23. Wrilc down the power set: {9,11)
|
14. Wrile the set [n I.'mildl:r notation: i (¢' {9} {l 1} {9 | I} }
6,12,18,.....,120} ' Write down'the power sel' [y — 4 %+)
{6,12,18,.....,120) + — %, )
| ] L
{xix=6nneNAl<n<20) | (¢, (=0 (%) (). (=) {H%) (+.+),
15. Write the set in builder notation: (=%} (=}, 6+ ) (=), (F=5 ),
(13,9,27,81,....)}) {(+.%,5), {(=%+}, (H=x+))
Exercise 3.2
25. Define overiapping set. subset of the other, the set are called
I Overlapping set: If the intersection of ovcrlnppmg sets,

two sets is non-empty but neither is a

Example: L

=(2,3,4,5,6) and




(2)

(b)

(©

2

% N

.9

10.

M =1{5.6,7. 89 10) then L and M " U={24,68,.....,28,30)

are overlapping sets. A ={6,12,18,24,30)
Define complement of a set. B = (8,16,24)
Complement of a set: The complement u
of a set A, denoted by A’ or A® relative to
the universal set U is the set of all @
clements of U, which do not belong to A.
Symbolically: 2.4,10,14.20,22,26,28
A'={x]x e UAaxeA). 29. Ifu={1.23,....,20) and
Write De Morgan's Laws. A=(1,3,5....,19) , verify AVUA' =U
De Morgan's Laws:
(i). (AUB)Y=A'NnB AVA =U
(ii)).: (A nNnB)Y=A'UPB LHS = Au A’
Consider the universal set A’ =U-A
U= (x| x is multiple of 2 A 0 < x < 30}, ={1,2,3,....,20} - (1,3,5,7,9,11,....,19})
A = {x| x is a multiple of 6) and = (2,4,6,8,10,12,14,16,18,20)
B = {x | x is a multiple of 8} AuAd'=(135791l11,...,19)u {2,4,6,8,...,20)
(i) List all elementsofsets Aand Bin| AU A'= (1,2,34,5,.....,20)

tabular form (ii) Find ANB AU A'=U

iii) Draw a Venn diagram 30. What do you know about Venn

. : diagram .

List all eclements of sets A and B in _ British mathematician John*® Venn

tabular form ' |mroduccd'rcctangle for a universal set U
= {6,12;18,24,30) and its subscts A and B as closed figures.

B=(8,16,24) . Venn diagrams are ‘very useful in
Find ANB depicting visually the basic concepts of
= (6,12,18,24,30} N {8,16,24) ' sets and relationships between sets.

= {24}

Draw a Venn diagram

SET AND FUNCTIONS
Long Questions
LetU={a,b,c,d,e,1,gh,1})) = (R, 0,C, 0, g 11}, D= (&, uy 5 1, )}

Verify De morgan’s laws for these sets, Draw ¢enn diagram

If A= {1,2,3,4}, B= (3,4,5,6,7,8), C = (5,6,7,9,10} then verify: AU(BUC) = (AuB]uC
IfA={1,234),B= (345,78}, C=(5,6,7,9,10) then verify

Au (BAC)=(AUB) n (AUC)

Verify the commutative properties of union and intersection

A= {112133451 B= (4 6,3,10]

LetU=(a,b,c,d,e,f, g h,i,j},A={a, b,c.d.g.h]. = {¢,d, ¢, 1, j}

Verify De morgan’s laws for these sets, Draw venn diagram

Verify Associative of union' A = {12,3,4),B= [3I,4,5.6.7,B}. C = {5,6,7,9,10).

Verify Distributive of intersection over union A=¢, B= (0}, C=(0,1,2}

In a class of 55 students, 34 like to play cricket and 30 like to play hockey. Also each
students likes to play at least one of the two games. How many students like to play
both games?

There are 98 secondary, schnol Students in a sports club. 58 students the swimming
club, and 50 join the tug-of-war club. How many students participated in both games?
In a group of 500 employees, 250 camr speak Urdu, 150 can speak English, 50 can speak
Punjabi, 40 can speak both Urduw and English, 30 can speak both English and Punjabi
and 10 can speak both Urdu and Punjabl. How many gan speak all three langunges?



FACTORIZATION AND ALGEBRAIC MANIPULATION

MCQs
. Choosc the correct option.
The factorization of 12x + 36 is:
(@ 12(x+3) (b)) 12(3%) (c) 120x+1) (d)  x(12 +36x)
The factors or4:’—12x+9 are: _ )
(a) (2x+3) ®  (2x-3)
() (2x—3)2x+3) (d)  (2+3xX2-3x)?
The HCF of a’5” and ab’ is .
(a) a*¥ (b) ab= (©) a't’ (d) o
The LCM of 16X, 4xand 30xyis: '
(a) 480x’y (b) 240xy (c) 240x%y (d) 120x"y
Product of LCM and HCF = _ - ' _of two polynomials.
(a) sum - (b) difference (c) product (d) quotient
LCM= , ' ;
(@) £Xxax) - @) HCFxPX) () pxyxqx)x HC.F  (d) none of these

HCF . g(x) . 4

The LCM of (a— — &)’ and (a - )" Is: _ 5t
‘(@) (a-b) (a—b) (c) (a-b)* @ (a-b)
X+ 3;) +3 '

Factorization of x+1is:
(@) (x+)) ® (x-1)
) (x+DEE+x+1) @ (x=1X-x+1)
Cubic polynomial has degree: ’
(@) 1 O () 3 d 4
One of the factors of x* — 27 Is: :
(@ x-3 ) =x+3 (c) x¥*—3x+9 (d) - Bothaandc
Common factorof 2x—-61is: . .
(a)2 - ()3 (c) x ) (d) none of these

. Factors of ¥ -3x-—10 are:

@x+2)(x+5) 1 (b)(x+2)(x~-5) @) (- 2)cr+5) (d) (x—2) (x-5)

Which expression type of quadratic exprﬂsion?

(8) ax+b (b) ax* +bx+c (c)n.r’+hr'+c (d) none of these
Which pair is suitable for factorization of x* - 11 x + 24?2

(a) 43, +8 (b)-3,-8 (c)-3,+8 (d) 43, -8

An expression having degree 2 Is called __expression:

(a) cubic (b) linear _ (¢) quadratic (d) by quadrative

Factors of 3x* —4x—4 are: .
(@ @Bx+2)(x-2) (b)Bx-2)(x+2) (c)(3x+2)(x+2) (d)none of these
Which of the following is a prime number? -

(@9 ®d)1is - (c) 13 (d) 21

a’—2ab + b’ Is equal to:

() (a +b)’ ®)(a- b)z (c)a’—b? (d) a® + b?
2’ +b’+3ab (a + b) is equal to:

(a)(a+b) - (b) (a - by’ (c)a’-b’ (d) 8’ + b’

Factors of 8x* + 27 '

(8) (2x + 3X4x* + 6x +9) : (b) (2x +3)(4x* — 6x + 9)

(c) (2x - 3X4x + 6x +9) {d) (Zx - 3)(4x* - Gx + 9)

How many method to solve H.C.F.

()l (b)2 (c)3 (d)4

H.C.F of 6x’y, 9xy”

(a) 3xy (b) 3xy (c) £xy (d) 54xy’

Square root of 8’ ~2a + 1 :
(a)x(a-1) (b)x(a+1) c)a-1 (dya+1



24. In 2x} + 7x + 3 one factor is 2x + 1 then other factor.
(8) (x + 2) (BY(x+ 1) (c) (x+3) (d) (x + 4)
> L& An expression with two term is called:
(a) monomial (b) Binomial (c) Trinomial (d) none of these
FACTORIZATION AND ALGEBRAIC MANIPULATION
Short Questions
1. Define Quadratic Equation. 9. Factorize: x* — 10x — 24
Wi Quadratic Equation: An expression
having degree 2 is called a quadratic - 10x—-24
expression. +bx+c=0 = xX’—12x+2Kk—24 = x(x—-12) +2(x-12)
2. Define factorization. = (x—12)(x+2)
. E¥¥  Factorization: @ The process of|10.  Factorize: j* + 13y + 36
expressing an algebraic expression in -
terms of its factors is called factorization. + 13y + 36
3. Define common factorization. =37 + 9y +4y+36
Common factorization: In algebra, a = y(y+9) +4(y+9)
common factor is an expression that =(y+ 9Ky +4)
" divides two or more expressions exactly. |11. Factorize: X —x—2
4. Factorize: x* + 9x+ 14
i@ "
L+9x+ 14 =X 2xt+x-2
=X +2x+7x+ 14 = x(x—2) +1(x-2)
T=x(x+2)+7(x+2) = (x—2)(x+1)
=(x+2)x+7) 12. Factorize: 2% + 7x +3
5. Factorize: xX* — 11x + 24 -
20+ 7x+ 3
22— 11x+24 = 2 +6x+x+3
=x"—8x—3x+24=x(x—8)-3(x—8) = 2x(x+3)+1(x+3)
=(x—8)x—3) ==(:r+3)(1’-r+l)x
6. Factorize by identifying common |13. Factorize: 3y" — 11y + 6
factors —122% — 3x p -
"\ullllinn: 3y —1ly+
—122 - 3x =3y’ —9y-2y+6
= _3x(4x + 1) =3y(y-3) - 2(y-3)
£ . = (y-3)(3y-2)
7. Factorize by identifying common & 3
14. Factorize: 4" - 11z + 6
factors: xy—3x'+2x
Solution: 421_ llz+6
xy—3x +2x = 47-82-3z+6
= x(y— 3x+2) = 42(2-2) — 3(z-2)
8. Factorize: x* —x — 56 = (z-2)(4z-3)
15.  Factorize: 6 + 7x — 3x°
x*—x—56 Solution:
= -8x+7x-56 = x(x—8) +7(x-8) 6+ 7x — 3x
= (x-8)(x+7) = 6+9x-2x— 3x*



16.

. = 3(243x) —x (2+3x)

= (2+3xX3—x) .
Factorize: 4x” + 18 — 12x

solution:

17.

Solution:

" 19.

N \n<

B

23.

24'

x4+ 18 — 12v

= 2(2x°+9x—6)

Factorize: —x' — 23x — 60
—f.— 23x - 60
= — (x*+23x+6’

Define H.C.F.

Highest Common Factor (HCF) )
The HCF of algebraic cxpressions reftrs
to the greafest algebraic expression that
divides two or more algebraic
expressions without leaving a remainder.
Défine L.C.M _

Least Common Multiple (LCM)

The .LCM of two or more algebraic
cxpress:dls is the smallest exprcsmn
lhnt is divisible by each of the given
expressions.

How many method to mlve H.C.K

. We can find HCF of given expressions

by the following two methods:

(a) By factorization

(b) By division

What relationship between LCM and

HCF.

The relationship between LCM and HCF

can be expressed as follows:

LCM x HCF =p(x) % g(x)

Where, p(x) = First polynomial ,
g(x) = Second polynomial

Factorize: x* + x* + 25

x'+x*+25
=x'+25+24
= (@) + (5)* + 2(PXS5) — 2()(5) + ¥
=(P+5)P-102+x
= +5) -9
= +5)* - (3x)
=(x2+5-3x)(x*+5+3x)
=(*-3x+5) (P +3x+5)
Factorize: a‘ + 64 -

a' + 64
=§§;:+(:; 2(a’X8 &
= -+ + )( 2( 8
=(a’+8)("—-16.a’ )—2(a")(8)
= (a’ + 8)’ — (4a)’
= (a* + 8 —4a) (&’ + 8 + 4q)

= — (x'+20x+3x+60)

= — [x(x+20)+3(x+20)]
— (x+3)(x+20)
Factorize: y* + 4y — 12

lsl

y + 4_}1 -12
l::yl + 6y— Zy— 12
= y(y+6) =2(y+6)

= (y+6)(y-2)

25. Factorize: x* — 30x%)? + 9)*

x“x -30:;’):’:-29;2 2y 2
= )+(3 Y H2(xN3y ) 2(x"X3y") - 30
G 30

—(x’+3y’) -3 y‘

= (P+3y%)* — (6xp)?

[(x’+3 ) + 6xy] lg(a’ﬂf) 6xy]
= (F+3y” + 6xy) (x*+3y* — 6xy)

= (x"+ 6xy + 3y") (- 6xy +3y’)

26. Factorize: x* + 2x* +9
Solution: s
=x'+22+9
= ())+(3)’ +2(")(3) -2(x)(3) + 2
=(P+3)’ - 627 + 222
= (F+3)2 -4
= (P+3)* - (2x)?

= [(* +3) + 2x) [(x +3)- 2r]
=( +2x + 3)(x* — 2x + 3).
27.  Factorize: 8 + 60x* + 150x + 125
/
8x® + 602 + 150x + 125
= (2x)’ + 3(2x)%(5) + 3(2xX(5)* + (5)°
=(2x +5)
=(2x + 5)2x + 5)(2x + 5) A
28. Factorize: X* + 18y + 108" + 216)°
el
X + 18+ 1087 + 216)°
= (x)‘+3(x) (6y)+3(x)(6y)’+(6y)’
= (x+6y)’ .
26. Factorize: 8¢ - 125)° + 1smy - 60x%y
Salutinn:
= 8.:’—60x’y+l SOxy’—lzsy’
= (2x)*-3(2x)’(SyJ+3(2x)’(Sy) «(5y)°
= (2x-Sy)’
' Factorize: x’y’ — 8

' -8
=(xyy-(2)’
= (xy=2)[(xy) Hxy)(2)+(2)]

29.

= (a’ —4a+8) (a’ + 4a +8)

= (xy—-2)(x*y*+2xy+4)



30. Factorize: 343x" + 216

343x' + 216
= (7x)+(6)’ ;
= (Tx+6)[(7x)'~(7x)(6)+(6)’]
= (Tx+6)(49x*—<42x+36)

31. Factorize: 27 — 512)°

= (3)’«(8y)’

= (3-8y)[(3)*+(3XBy)+(8y)")
= (3-By)(9+2d4y+64 )

32. Factorize: X’ + 64

| X’ + 64y°
= (x)+(4y)’
= (x+4y)[(x)~(x)(4y)+H4y)]
= (x+4y)(x’— dxy+16y°

Exercise 4.3

33. Find the HCF of 6x’y, 9x*
|
Prime Factor of 6x°y
Prime Factor of 9xy*
Common Factor =3 xxxy
HCF =3xy
Find the HCF by factorization method
X —27,2+6x—-27,2-9
Prime Factor of X’ —27
=(x’-Q)
= (x = 3)[(x)* + (3Xx) + 3)]
=(x—3)(x"+3x+9)
Prime Factor of 'x* + 6x—27
=x* + 9x - 3x—27
=x(x+9)-3(x+9)
= (x + 9)x—3)
Prime Factor of X' -9
=)’ -@)
=(x—3)(x+3)
Common Factor = (x—3)
Hence, HCF =x-3 :
3s. Find HCF by factorization method,
F-3t—4,F+51+4,/ -1
Prime factor of # -3t —

=2x3xxxxxy
_=3x3)¢x:¢yxy

34.

4

= —4t+t—4
= t(1—4) +1(1-4)
= (t—4)(t+1)
+4

=+ 4t+1+4
= t(t+4) +1(1-+4)

Prime factor of ® + 5t

= (1+4)(t+1)
Prime factor of €~ 1
=)~ 1)’
= (t+1)(t-1).
Common factor = (t+1)
HCF =(t+])
36. Find HCF by factorization method.
21y, 35"
Prime factor of 21x%y = 3x7xxxxxy
Prime factor of 35xy’ = Sx7xxxyxy
Common factor = 7Txxxy
HCF = Txy

37 Find the LCM of 4%y, 8%,

Prime Factorof dx’y =2 %2 xxxxxy

Prime Factor of 8x'y7 = 2%2x2xx x xx x x y X y
Commion factors =2 x 2 X x x x x y = 4x°y

Non-common factors =2 X x ¥ y = 2xy

LCM =CFxN.CF
= dx’y x 2xy
= 8x'y
38. Find LCM by wusing prime

factorization mcthod. 24*b, 4ab’, 6ab

‘

Prime factor of 2a’b = 2xaxaxb

Prime factor of 4ab® = 2x2xaxbxb

Prime factor of 6ab = 2x3xaxb

Common factor =2xaxb =2ab
Non-commen factor = 2x3Ixaxb = 6ab

LCM =C.FxN.CF

LCM = 2ab x 6ab

= 12a’b’

39. Find LCM by  using prime

factorization method:
a’—-da+4.a’—2a

Prime factor of a” — 4a+4

= (a)’-2(a)(2)+(2)}

= (a-2)’
= (a-2)(a-2)
Prime factor of a’-2a = a(a-2)
.| Common factor = (a—-2)
Non-common factor = a(a-2)
LCM =C.FxNC.F
LCM =(a-2) % a(a-2)
= a(a-2)
40. Find HCF by prime [factorization
method:
4x’ + 12x*, 8¢ + 16x

47 + 124, 8¢ + 16¢
Prime factor of 4x” + 12

= 4x3(x+3)

= 2x2xxxx(x+3)




Prime factor of &' + 16y ; common [actor = 2x2xx
= 8v{+2) H.C.F =4dx

= 2x2Ix2xx(a+2)

-

FACTORIZATION AND ALGEBRAIC MANIPULATION
Long Questions

Factorize: (x — 2)(x + 2)(x + 1)(x — 4) + 2.¢
Factorize: (x + 2)(x + 3)(x + 4)(x + 5)— 15
Factorize: (3x* + Sx + 3)(3x* + 5x+ 5) -3
Factorize: (x + 1)(x = 1)(x + 2)(x - 2) -16x*
Factorize: (0% + 5x + 4)(x* + 5x + 6) ~ 3

6. Factorize: (x + I)(x+ 2)(x+ 3)(x+ 4)+ 1

7. Factorize: (x + 2)(x-T(x—-4d)(x - 1)+ 17
8

9

wn P P
H—

Factorize: (x + 1)(x + 2)(x + 3)(x + 6) — 3x
5 Factorize: (x + 3)(x + 4)(x + 5)(x + 6) — 360

10.  Factorize: (& + 6x + 3)(x* + 6x—9) + 36

11.  Factorize: 8 + 122 + 6x+ 1

12. Factorize: 8% + 60 + 150x + 125 :

13. Find HCF of 6x” — 17x’ —5x + 6 and 6x’ — S’ —3x + 2 by using division method.

14. LCM and HCF of two polynomials are x* — 10x* + 11x + 70 and x — 7. If one of the
polynomials is x* — 12x + 35, find the other polynomial. .

15.  Find HCF by using division method: x’—'9x° +23x—15, X’ —4x+3

16. Find HCF by using division method: 2’ + 2% +2x +2, 6x° + 122 + 6x + 12

17.  Find HCF by using division method: 27x'+ 9% —3x— 10, 3x -2 .

18. The HCF of two polynomials is y — 7 and their LCM is y* — Il)y.’ + 11y + 70. If one of
the polynomials is y* — 5y — 14, find the other. -

19.  The LCM and HCF of two polynomial p(x) and g(x) are 36x’(x + 8)(x’ — a’) and
x(x — a) respectively. If p(x) = 4 (x* — a*), find ¢(x). '

20. The HCF and LCM of two polynomials is ¢x + 5) and 122%(x + 8)(x* — a’) respectively.
Find the nroduct of the two nolvnomials.

LINEAR EQUATIONS AND INEQUALITIES

MCQs

Q.1: Choose the correct option.
1 In the following, linear equation is:

(a) 5x>7 (b) 4x-2<1 () 2x+1=1 (d 4=1+3
2 Solution of Sx— 10 = 10 is: :

(a) O (b) 50 (c) 4 (d -
3. If 7x+ 4 < 6x + 6, then x belongs to the interval .

(a) (2,=) (b) [2,) (6) (0,2 (d (—==,2]
4, A vertlcal line divides the plane into

(a) lefthalf plane  (b) right half plane (c) full plane (d) two half plane
s. The equation formed from the linear Inequality Is called

(a) cubic equation (b) associated equation

(¢) quadratic equal (d) feasible region
6. Ix+4<0is:

(a) equation (b) inequality (c) notinequality (d) identity
7. The Intersection of x+y=4andx~y=2 Is;

(a) (1,3) (b) (2,2) (©) (3,1) (d) (4,0)

8. (0,0) is solution of Inequality:
fa\ dv+Su> R (bY 3x+y>6 () —2x+3y<0 (d) x+y>d




v. The cquation 2x—y = 4 Is equivalent to the incquality:
(R)2v—y>4 (b)2x—y <4 (c)2x-y>4 (d) None of these
10. If x—y <4, then the region of solution is:
(a)- Above the line (b) Below the line {c) On the line (d) None of these
11. Which of the following is a linear equation in one variable?
(a)2x+3y=7 " (b) 5x-4=0 ()x*+3x=8 (d)xy+2=5
12. In the incquality 4x + 2 > 10, what is the solution for x?
(a)x>2 (bx<2 (c)x>1 (d=x<l
13. What is the solution.af 2(x—3) = 4? .
(a)x=2 b)x=5 (c)x=3 d)x=1
14. The inequality x - 5> 3 means: "
(a) x is greater than 3 (b) x is greater than or equal to 3
(c) x is greater than or equal to 8 (d) x is less than 3
15. The equation x + 2y = 6 representsa:
(a) quadratic equation (b) linear equation
(c) exponential equation (d) none of these
16. The associated equation of the inequality x + 2y < 8 is: ‘
(a)x+2y=8 (b)x+2y>8 (c)x+2y<8 (d)x+2y=>38
17. The solution of the systemx—y=2 and x+y =6 is:
(a) (4, 2) (b) (2, 4) ©)(3.3) (d) (6., 0)
18. A vertical line divides the plane into: - )
(a) Two half-planes  (b) Fourquadrants  (c) Three sections  (d) Infinite parts
19. . The cquation x =2 represents a: '
(a) Horizontal line ~ (b) Vertical line- (c) Diagonal line (d) None of these
LINEAR EQUATIONS AND INEQUALITIES
Short Questions
1. What is a linear equation in one' 5x=30
variable? ' 30
Linear equation: A lincar equation in B >
onc:*a;iableois a{: equation og the fom: - .
?lxumbcr. soida i‘:ﬁr;eva?-i:;::.’ LS 5. What is the solution of the inequality
ax+b=0, az0 ’ - 3x-4<87
Define linear inequality.
h Linear ineguality: A linear inequality is 3x-4<8
a mathematical statement that relates 3x<8+4
* linear expressions using inequality Ix<12
symbols (>, <,2, %). 12
ax+b<0 xXs3
3. What is the associated equation of the
inequality 2x + y <87 =4
The associated equation is 2x +y = 8. (x|x=4)
4. . What is solution of equation 6. 30:;'0 the 'Y;tem of equations x +y =6
—10 = and x—y=2, A
5x-10=20 xty=6 veernn(i)
Sx=20+ 10 | x-y=2 ... (i)




Adding equation (i) and (ii)
x+y=6
X=y= 2

2x=§

' 8

2
x=4
Putting the valuc of x in eq (i).
x+y=6
4+y=6
y=6-4
y=2
7- Solve for x: 2(x - 1) =3x+ 2.
.
2(x—1)=3x+
2x-2=3x+2
2x-3x=2+2
- =4
x =-4 ;
8. Solve forx: dx+3=19.
4x+3 =19
4= 19-3 -
4x= 16
sm 16
4
x= 4
" Solve the -following  ‘questions and
represent their solutions on real line.
Ix-5=17
-
3x=7+5
3x=12
x=1—2- =4
Cheek: Substitute x, = 4 into. the original
equation
3(4)-5=7 _
12=5=7
7=17 _
So, x = 4 is a solution because it makes the
original equation true,
Representation of the solution on & number line:
4 -3 -2-1 0 1 2 3 4 5
10. Solve the following questions and
represent their solutions on real line.

2x=-4-5x+20 "
10

=3x+16 _

2
10
-3x+16=2x10
-3x+16=20
-3x=20-16
-3x=4
-4
X=—
3
Check: S_ubstitut:: x=-% into the original
‘|equation
4 4
el e e
x T SR
5 2
—4-6 —4-12
3 __3 _,
= 5 2
' =10 16
= T
= —;3.{..3.:-.
' 33
. —2+8
= =2
3
6 :
= —-_=2
3 .
= 2=2

So, x=—§- is the solution of given equation.

* |Representation of the solution on a number line:

L L L L]
Y T | S ]
-3 -

— -2 A
Find solution of Sx-l<0 and also

L} ::IUII
-3 f] ¢ 1 2 3 4 3

11

I:epruent it on a real line.

2
=x-1<0
3

= 3:(1-
3 .

= 2x<3

= x<=

2

Elmin

It means that all real numbers less than 2

the solution .
Thus the interval (—co,-;i) or —co<x<% is the

solution of the given inequality.




x<?
It means all real numbers less than 7 are the
solution af this inequality.

—w<x< 7

1<T€
S -64-1 0.2 4 6 B

Solve Inequality and represent the
snluﬂon on a real line, 3+2x23

3 +2x>3

2x>3-3

2x>0-

o

18,

> —
=3
x20
It means all real numbers grealer than or equal to
0 are the solution of this inequality.

x>0+
- 05

0
15.

solution on a real line. 6(.1’ +10) <0
:
6(x+ 10)<0

6x+60<0

6x <—60

x{_——

x <=10
It means all real numbers less than or equal to —
10 are the solution of this inequality

{-—. ;
x<-10 H—l—H—-&—l—i—O—)
~20-15~10 =3 $ 1015

Solve and represent their solutions on

x+5_,_
3.

20.

real line.

x+5
—_—=]-x

-?rx-(-{:;-r—’l = 3(1=-x)

x+5 =3-3x
x+3x =3-5
4 = _2

E

4
x Lt
2

Solve inequality and .represent " the|
21,

Check puit x = —— into the original equation

—“‘+5 __l]
3 2
-1+10
_2-._.: |+l
3 2
9. - 2+1
3 2
.9 1 3
2 3 2
3 3 s T 5
5 3 (which is true)

ol is solulion
by B, )
pa—y 1 e s Il I — '-‘ e 3 A

_2'34-3-2-1_'0 1 1 4
Solve and represent their soluliuns on
real Iinc 3x1-‘7<16

So,

2

3x+7<16
Ix<i6-7 -
'3x<9"

x< ="'
3
x<3

It means all the real numbers less Ihm 3 are the '

| solution of this inequality.

[

x<3G 3 3 56 s34 ¢
22.  Solve and represent their solutions on

renIlm: 5(x=3)226x-(10x+4)
Sotution ]
5(1-3):-2& (10x+4)
5:—153'26.:-[0.: -4
5x-152 16x-4
5%-16x2 -4+15
-1llx =11
1x<-11
-11 -
> Dl
=T
x<-1
It means all the real number less than or equal to
~ | is tte solution of this irlequnllty

x<-1 €5 4 510 3

7 —

6

3

T
[

:

LINEAR EQUATIONS AND INEQUALITIES

Short Questions

Shade the solution region for linear inequalities in xy~plane: 2x+ 120
Indicate the solution region of Uiregr Inequalities by shading:
24 -3y =6,2x+3y <12




We conclude that the solution of an inequality
consists of all solutions of the inequality.
12. Solve and represent the solution on a
real line. 12x + 30 =—6
Solution:
12x+30=-6
12x=—6-30
12x =-36
_ =36
12
x ==3
Check: Put x =— 3 into the original equation
12(-3)+30=—-6
-36+30=-6
—6 = —6 (Which is truc)
So, x =-13 is solution
e B S T . T 4

Solve and represent the soluf.on on a

13.
x
real line. ;-9-6-—12

Z4+6=-12

3

I -12-6

1 -

2o =18

3
Zx3 =-18x3

3

x ==54 )
Caeck: Put x = — 54 into the original equation

-_—fﬁ-ﬁﬁ = ]2

3
-18+6= -12

—12 =-12 (Which is true)
So, x ﬂ_“-Sd is solution
X =34 5% % 0 30 -10 & 16 3
Solve and represent the solution on a

x M 1
real line, ———=—

14.

2 4 12
x 3> _1
2 4 12
2(x)-3x(1) 1
4 12
2:—3:_ i
4 12

—X =4x—
12
;‘ = -!-
3
1
X —
3
Check: Putx = — % into the original equation
v vt
2 q 12
. O W
6 4 12
-2+3 _ |
12 12
2 =Ll (Whichistrue)
3 T ch is true
So.] x = —% is solution
=il o gin g g b R I T N S
15. Solve and represent the solution on a
' real line. 2 =7 (2x + 4) + 12x
2 =7(2x+4)+ 12x
2 =]4x+28+ |12x
2-28 =l4x+ 12x
-26 =26x
iﬁ =x
26
-1 =x
x =
Check put x = — | into the original equation
2 =72(=1)+4]1+12(-1)
2 =7[-2+4]-12
2 =7(2)-12
2 =2 (Which is true)
So, x =— 1 is solution ofth‘c given equation.
x=—]

8 -6-4-2 p 2 4 6 8
Solve inequality and represent the
solution on n real line. x-6<-2
Solutinn:

x-6<-2

x<-2+6

x<4
It means all real numbers less than and equal 10 4
are the solution of this inequality.

-—wo<x< 4

S et —

b 155 S5 S0 S S A
Solve Inequality und represent the
solution on & real line.-9>-16 +x
Sulutinm

-9>-161x

16.

17.

-9+16>ix



fut

Find the solution reglon by drawing the graph the system of inequalities
. x-2y<6 i &x+y=2
Shade the solution region for lincar incqualitics in xy-plane: Sx—4y <20
Shade the solution reglon for linear inequalities In xy-plane: 2x+ 120
Shadc the solution region for linear inequalitics in xy-plane; 3y -4 <0
Indicate the solution region of linear Inequalities by shading:
x+y28,-y+xs1
Indicate the solution region of linear inequalities by shading:
‘ Ix+7y221, x— ys2
Indicate the solution rezi‘nn of linear inequalities by shading:

ol o o

o

b

4x=3y<12 'xz-%

10. Indicate the solution region of linear inequalities by shading:
3x+7y221, y<4
11. Indicate the solution region o!’ linear inequalities by shading:
© Sx4Tv<35, x-2y<2

TRIGONOMETRY
MCQs
1. The value of 6 tan™ 2 in radians is. S
(a) g om -3-2’—‘- ' © Llix @ L1
2. "Ina right ‘triangle, the hypotenuse is 13 units and one of the nnglu is 8 =30°,
What Is the [éngth of the opposite side?
(8) 6.5 units (b) 7.5 units (c) 6 unit$ (d) 5 units

3. In a right-angled triangle, If one angle is 45°, what is the length ol the hypotenuse if
oneside is 5 cm?

(a) 5V2 cm (b) 5 cm T () 10cm (d) 102
4, Which of the following Is equivalent o sec’@ — tan’6? ' ’
(8) sin'0 ) 1 (©) cos’ @ (d) cot’®
5, Ifsin@ = %. and O Is an acute angle, what ls the value of cos?0? _
' 7 24 16 4
ks b — 29 d e
(a) 25 (b) 2 | © 55 ( )_ >
6. -5—”-rld m degrees,
24 . .
(a) 30° (b) 375° (c) 45° (d) 52.5°
7. What (s the radlan measure of an angle 292,5°7
17x 17=
(a) ) (b) = (c) 1L6x (d 1625=n
8. Which of the followlog is  valid Identity? _
(a) cos(%-ﬂ} =sin 0 ®) cos[lzt- —B]= cos ©

L]

(c) cou[&-ﬂ)=sec e (d) cus[—g—e]:;:osec 0




sin60°=____ .

@ ® < © 3 @ ‘—!2_1
cos® 100 5 + sin? 100 xx =
(@ | (b)) 2 ) 3 . (@) 4
In ZAOB vertex is. .
(a) A b oFie (b)O (c)B (d) none of these
Co-terminal of 65° .
(a) 360" (b) -360° (c) 425° - (d) —405°
’ght angled triangle ABC ifmZB =90° lhcn which atalement is trne
(n)a +bi=¢? (b) a’-b?=c? (c)a’¥c? =b ()b +ci=2al
One full revolution of a circle is radian. -
(a) © () 2n | (c)3r (d) 4x
Area of sectoris = . T 5
@4 ®) r? © -;-r’a (@ %r’ﬂ
Reciprocal of sin 6 . '
(a) sec © (b) cosec 6 (c)cot® _(d] tan 0
sin@= _ .
() Vi-cos’8 (b) m (©) ::‘sz (d) 1 —cos* @
If sin 0= % then value of cosec 8
@2 ® 2 @3 @3
Wh-t is the measure of & nght angle in raduns? '
(a) ‘i" (b) = (c) — (d) 2r
Convert 15° to radians.
@ 5 ® = ©.5 OF

Which of the following is a Pythagorean, ldcnmy"
(8) sin’@+cos?8=1 (b)sinB+cos@=1 (c)tanB+cot@=1 (d) sec&+cosecl=I

What Is the value of sin 45°?

Y R | : 1
(a) 1 (b) = : (c) > (d) 75’
What is the value of cos 30°?
V3 I A
(2) > (b) 3 (c) .Y (d) !

In a right-angled triangle, If one angle is 30°, what is the other acute angle?
(a) 60° (b)45° . (c) 90° (d) 120°




o

ANy

Ans:

-1

TRIGONOMETRY
Short Questions

What is triponometry?

Trigonometry: Trigonomelry is a
branch of mathematics that deals with
the relationships between the angles and
sidcs of triangles, especially right-angled
triangles.

Deline Angle,

Angle: A plane figure which is formed
by two rays sharing a common end point
ij_-l.:alled angle. The two rays (0A and
0OB) are known as the sides of the angle.
The common end point “O"” is known as
vertex.

Define acute angle, and write it in
symbolically.

Acute angle: An angle which is less then
90° is called a acute angle. Acute angle
in symbolically 0 <6 < 90°.

Define obtuse angle also write it in
symbolically.

Obtuse angle: An angle which is greater
than 90° and less than 180° is called a
obtuse angle. Obtuse angle in
symbolically 90° <6 < 180°.

Define right angle.

Right angle: An angle which is equal to
90° is called a right angle.

How many types of an angle name
them.

There are six types of angles.

i. Acute angle ii. Obtuse anglc

ili. Right angle iv. Straight anglc

v. Reflex angle vi. Full rotation

Define paositive angle.

Positive angle: The angle will be
positive if the terminal side is rotated
counterclockwise (anti clockwise) from
the initial side.

ydk
Positive
angle
) 0o x

'
Define negative angle.
Negative angle: The angle will be
negative if the terminal side is rotated
clockwise from the initial side.

y.ﬂk
¢ 7 4
Negative
- angle
v
9. Define degree.

Degree: A degree (°) is a unit of
measurement of angles. It represents one

of a full rotation around a point. In
360°

simpler terms, a degree is the mcasure of
an angle, with a complete circle being
360°.

Deline radian.

Radian: A radian is a unit of angular
measure in mathematics, particularly in
trigonometry. It is defined as, “the angle
subtended at the centre of a circle by an
arc whose length is equal to the radius of
the circle”.

What is the relationship between
degrce and radian

10.

11.

Radians to Degrees:
1rad= 184 degrees, =57.295°
. ~

Degre& to Radians:

I°=—"_rad =0.0175 radian
180
" Sr

12. Convert radians to degree: 5 rad

Sn S 180°

—rmd=—x =300°

3 3 T
13. Convert degree to radian: 15° 1%’
- ns:
15° 15 =15+ 'E = 15.25°
: 60
=15.25 x — or 0.266 rad
180

14. Write formula arca of sector .

Area of Sector =

1 2
—-ro
5 '




Find area of sector with r = 8em and

15. u o

ke o (2 o ()
ik B g

e = P Gl = 65° + 0.53° + 0.0041°
# - = 65. 5341° :
= 45" % = =— radians. 20. Convert into radian: 36°
Wel &
=%r19 =%>¢81 :vc%"-:S'.!tcm2 or 25.12cm’. 36°
T 4 .

The area of the sector is approximately = 6"?3_0 =5 adian

25.12cm’. "

16 Find the arc length of a sector with|21. Convert into degrees. -1-6— rad
;n:i‘;.:}s.-r 10 cm and central an?le

2 LA
r=10,0=60° T

i 30— T il L.
60° * Tgge — 3 dians. 16 = 16
¥ =11.25°
£=r8=10x 3’=10:47 on 23 Find the arc length and area of a

The arc length is approximately 10.47 cm sector with:

17. Find in .which quadrant the following g - =
angles lie. Write a co-terminal angle #G e S5l el wREN- 9
for each: radians,

) 65 (i) 135

i Data;

(i) 65° . r = 6om
65° lie in first quadrant T
Co-termginal angle = 425° e ‘3—!3‘1

(in  135° - - (=7
135° lie in second quadrant
Co-terminal angle = —225° Area of Sector = 7

18.  Convert the following into to degrees,| V¢ know that:
minutes, and seconds. 123.456° t=r6

; ud
123.456° ol
= 123°.456° :
= 123° + (QL456x60)’ ¢=2n or 628cm
=123°+27.36'= 123° + 27" + 036" 1 2
= 123° + 27 + (0.36x60)° pERsaTRe =D
= ]23°+27'+21.6" | 2 X
=I239+27f+22l "'2-(6))!—3—
= 12327 22" 1

19. Convert the following into decimal =—6x6 L
_degrees. 65° 32’ 15" 3

= 6m em’

65932’ 15" = 18.85 cm’
=65°32' 15" =65°+32'+ 15" : '

23. Write reciprocal identities

(i) cotl = ——

tan

(i) P ) —_— 24, State fundamental trigonometric

sin@ cos® identities




Fundamecntal Trigonometric Identities 25. Define Pythagoras theorem
1) sin“"0+cos*0=1 ALLH In a right-angle triangle length of square
(1) - 2 I igh le triangle length of
(i) wn*0+1=scc?0 of hypotenuse is equal sum of squares
(i) 1+cot?0 = cosec?® length of other two sides.

26. __ Prove that (sec’8 —1) cos’0 = sin’0 30. Prove that: sin 0 (cosec 0 — sin 0) =
1
LHS =(sec’8-1)cos’0 sec’®

=1an’@-cos’® (1 +tan’ @ =sin’ @)

_-sin*0@ 2 siné 1
T T 8 [ lma=c'058) | sinB(cosecB—sin0)=-m—,e-
=sin’ @ = R.H.S L.H.S sin 0 (cosec 8 —sin 8)
Hence, (sec’ 8—1) cos’ 8 =sin’ 0 . 1 -
27. Show that tan 0 + cot 9 =sec © cosec 0| ° "Smﬂ( - a—smﬁ)
oo 7 \sine
LHS =tan8+cot® o 1—-sin”" 6
© _sin®  cos@ ’ sin®
cos® sin@ =]-sin?0"
_sin®-sin8+cos@-coso =cos’ 0
cosB-sin® -
msinzﬁ+mszﬁ sec’ ©
sin0 cos0 31. Prove that:

i asinB-FcosG)’=l+2:inBcosB
(~sin"0+cos’@=1)

sin® cos® (sin@+cosB)’=1+2sinBcosO
. I 1 L.H.S (sin 8 + cos 0)?
=550 36 = 5in’0 + cos?0 + 2sin 0 cos
_ e ' =1+2sinBcos O
= secB-cosecB=R.H.S. RHS Proved

Hence, tan 6 + cot 8 = sec 8 cosec 6

28. Prove that cos’.0—sin’0=2cos’0—1 32. Prove that: coed L
.o sin® tan®
LHS cofo—sin®e
=cos’8—(1 —cos’ 0) . cos®_ 1.
=cos’28—l+co~s’9 sin® tan®.
=2cos" —1 . cos©
RH.SProved . S s
29. Prove that cos®  —sin’* 8 =1 —2.sin* 8 ' seals
:
L.H.S cos’ 6 —sin’ @ sin®
=] —sin’ 0—sin’® =Cot §
=1-2sin’@ 1
R.H.S Proved - t_an_B
R.H.S Proved
( Exercise
33. Find the value of: 2 sin 60° cos60° ﬁ
Saluntinnn: . = T
2 sin 60° cos60°
a B 4. Find the value of:
-2 y3l1 sin 60° cos 30° + cos 60° sin 30°
2 \2

sln 60° cos 30° + cos 60° sin 30°




[ ]
.

3 cos 45° + 4 sin 45°

RTRE)

]

Ve
@ g

]
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n|&
NS
+
N
N -
N
=

4
&

-+

4w
Db

31
= e e — .

: " _3+4
== 2
: 7

=] -
1

. T x : 1
If — and =
sin 3 and cos p equal to 7;, then

find the value of: 3 cos 45° + 4 sin 45°

TRIGONOMETRY
Long Questions

A circular sector of radius r = 12 has an angle of 150°, This
sector is cut out and then bent to form a conc. What is the
slant height and the radius of the base of this cone? 1%

O 12cm

Iftan © =%, find the remaining trigonometric ratios, when 0 lies in first quadrant.

"Ifsin®= 2 find the remaining trigonometric ratios, when 0 lies in first quadrant.

If tan 6 = -% find the remaining trigonometric ratios, when 0 lies in first quadrant.

IfcotB= gﬂnd the remaining trigonometric ratios, when 0 lies in first quadrant.

1-sinB _ cos®
cos6 | 1-+sin®
1—3in0
1+3in@

Prove that:
Prove that: (sec 6 — tan 0)* =

Prove that: (tan 8 + cot 0)’ = sec® 0 cosec® 0
8in0 _ 1+cosO

1-cos®  sin®

Prove the trigonometric identities:

sin®  _ I +cos0

1—-cosb sin®
Show that tan 0 + cot @ = sec 0 coscc 0

Prove thaty

.Find the values of x, yand z :

45° M
: A y=4om §
Solve the triangles when mZB = 90°: mLC=60° c=3J3cm




14. Solve the triangles when mZB =90°: a= 12em, c=6cm

15. Solve the triangles when mZB =90 m24 =309 c=4cm

16. Solve triangle ABC, when a = J2 cm, c =1 cm and mZB = 90°
i7. Solve triangle ABC, when mZA = 60°, 5 =5 cm, mZB = 90°

COORDINATE GEOMETRY
MCQs

The equation of a straight line in the slope-intercept form is written as:

@y=mx+c) - (b)y-yr=m(xr=x;) (c)y=c+mx (d)ax+by +c=0
2. The gradicnts of two parallel lines are:
(a) cqual _ (b) zero
(c) negative reciprocals of each other (d) always undefined
3. If the product of the gradients of two lines is — 1, then the lines are:
(a) parallel (b) perpendicular - (c) collinear (d) coincident
4. Distance between two points P(1, 2) and Q(4, 6) is:
() 5(b) 6 (c) V13 (d) 4
s. The midpoint of a line segment with endpoints (-2, 4) and (6, —2) is:
(a) (4, 2) (b) (2, 1) © (1) (d) (0, 0)
6. A line passing throuph paints (1, 2) and (4, 5) is: '
(a)y=x+1 (b)y=2x+3 (c)y=3x-2 (dy=x+2
7. The equation of line in point-slope form is: p
(a) y=m(x +c) b)y-yl=mx-x1)(c)y=c+mx (dax+by+c=0
8. 2x + 3y — 6 =0 in the slope-intercept form is:
-2 . 2 2 =2
I(.a)y 3 x+2 ' (b)'y 3x 2 (c) ¥ 3:.-:+1 : (fi)y 3x 2
9. The equation of a line in symmetric form is:
(a) LN Ay (b')x xl'.‘_}’_'yr:" 2y
b ] m 1
(c)ax+by+c=0 8 (dy—% =m(x—xy)
10. ‘The equation of a line in normal form is:
(a)y=mx+c (b) Ead= (c) x_-—_.}’-_.__!‘__.}'_,_ (d) xcosa +ysina=p
a b casa Sina
11. In a plane horizontal line represent. -
(a) xox’ (b) yoy’ (c) zoz' (d) none of these
12.  Ina plane yoy' is called s
(a) horizontal line (b) vertical line (c) parallel line (d) none of these
13. In (x,y) ifx> 0 and y <0 then point in which quadrant line.
(a) (b) I (c) I (d)1v
14. The point P(3, —4) lies in which quadrant?
(a1 (b) 1 () I (d) v
15. The distance between the points A(2, 3) and B(S, 7) is:
(8) 5 (b)6 ©7 (d)8
16. The midpoint of the line segment joining (1, 2) and (5, 8) is:
(a) (3. 5) (b) (4, 5) (€)(3,4) (d) (4, 6)
17. ‘The point (0, 5) lies on which axis?
(a) x-axis (b) y-axis (c) Both axes (d) None
18. If the slope of a line Is undefined, the line is:
(8) Horizonwa) (b) Vertical (¢) Parallel to x-axis (d) Parallel to y-axis

19. The distance between two téwns with coordinates (3, 4) and (7, 1) is:
‘s e & ()7 (d).8



20.

.

Ans

The midpoint of a bridge connecting (2,
(@) G. N (b) (6, 7)

5) and (8, 9) is:

(€) (5, 8) (d) (6, 8)

COORDINATE GEOMETRY
Short Questions

Define coordinate plane.
Coordinate plane: A coordinate plane is

a two-dimensional surface formed byl

two pcrpendicular number lines:

The x-axis (horizontal line)

The y-axis (vertical line)

These axes intersect at the origin O(O 0)
dividing the plane into_ four quadrants.
The coordinate plmc is used tn plot
points, graph equanons, and represr:nt
geometric shapes using m'dcmd pairs
(x, y).

Define origin.

Origin: Point of intersection. of beth axis
is called origin. It is denoted by 0%0,0).
Define Abscissa and ordinate. ~
Abscissa: The first compcnent of the
ordered pair (x, y) is called
x-coordinate or abscissa.

Ordinate: ordinate the second
component js called y—coordmm: or
ordinate.

Define co-ordinate axis,

Co-ordinate axis: The two lines x'Ox
and y'Oy are called the coordinate axes.
The horizontal line x'Ox is called the
x-axis and the vertical line y'Oy is called
the y-axis. .
How many quadrant divide in a
co-ordinate plane.

The coordinate plane is divided into four
quadrants based on the signs of x and y:

Quadrant I: (+x, +y) — Both coordinates|-

are positive,

Qundnnt II: (—x, +y) — x is negative, y
is positive,

Quadrant III: (—x, —y) Bmh coordinates
are negative,

Quadrant IV: (+x, —y) x is positive, -y
is negative.

What is distance formula.

A

(x;, ¥1) and B(xz, ¥2) in a coordinate
plane is given by the formula:

=|AH]| = J(:c; —-X )z 'f'(yz -yl):
What is midpoint formula.
The midpoint of a line segment joining
two points A(x;, )’1) and B(x; )’1) is
calculated using the formula:

X, +x, Y +y
M=|21T22 A™TF
(25= 25%)

8. Find the distance between two points
A(3, 4) and B(7, 1).

Using the.distance formula:
|AB|=d = J(xx "xn)i +(n-»)

Substituting the given values:
d = J(7-3) +(1-a)
d = P (3)
=J164+9 =25 =5 units.
So, the distance between A ond B is 5 units,

9. Find the midpoint of the line segment
oining A(2, 6) and B(8, 10).

Using the midpoint formula:
M = [""1 +x N +-‘_’L]
2 "2
Substituting the values:
. [2+al 5+10]= [ﬁl_lg)
2 2 - SRl |
M =(5,38)
So, the midpoint is (5, 8).
10. Show that the points A(-1,2),
X7, S) and C (2, —6) are vertices of a
right trlangle.

Let a, b and ¢ denote the lengths of the sides

The dictanss hahvaan tiin mainte *

BC, CA and AB respectively.




By using the distance formula, we have

¢ = AB|=J(T- (=) +(5-2) =J73

a = BC|=J(2=7) +(-6-5) =146

b=|CAl= J2 = (=) +(-6-2)* =73
Clearly: a* = b* + ¢

Thercfore, ABC is a right triangle with right
angle at 4.

o 4
The point C (-5, 3) is the centre of a
circle and P (7, —2) lies on the circle.
What is the radius of the circle?

The radius of the circle is the distance from C to
P. By using distance formula, we have

Radius = [CP| =[7—(=5)F +(-2-3)}

=144 +25 = /169
=13 k;mils

A

11.

.

ry

Describe the location in the plane of

the point P(x, y), for which x > 0 and
> 0. .

12.

x>0andy>0

x>0andy>0 liesin 1" quadrant.

Find the distance between the points:
P "‘ar "'7)1 Q(o! 0)-

P(-8,-7), Q(0,0)

13.

[F’-Q-[ G J(xz _xI): +( =y y
d  =J(0+8) +(0+7)

d = J(8) +(7)°

d = J64+49

d = J113 units

14. Find the distance between the two
given points.
A(-8, 3), B(2,-1)
Distance between the two given points
A(-8,3), B(2,-1)
@B = J(x,—x)"+ (-2
d =J(2+8) +(-1-3)}
d =J(10)? + (—4)°
d =J100+16
d =J116
d =/27x29
d = 2+/29 units
15, Find the distance between the points:
A(6,7), B(0,—-2)
A(6,7), B(0,—-2)
@Bl = %)+ -n)
d  =J0-67+(-2-7)
d = J(=6)* +(-9)°
d = J36 +81
d =7
d = J3*x13
s d = BJI—B units
_|16. ' Find the midpoint of the line segment

joining the two points:
A(4a 3)9 B(zr -l)

Solution:

A(-8,3),B(2,-1)

Mid-point of A8 = [‘—"*;—”‘-’-'L;—ylj

-8+2 31
[ 2 T]
—6 2
(23
= (-3.1)
Find the midpoint of the line segment
Jjoining the two polnts:

17.

A(3, 1), B(-2, )

Mid-point of AB L

.\‘I ‘i yl-i-y2
2 " 2

(
(5258
[

2 L]

=
"2

|-




18. Find h such that A{(-1, &), B(3, 2) and

C(7. 3) are collincar.

Since the points A, B, C are collincar, So
Slope of AB = slope of BC

h-2 _ 2-3 N
~1-3 3-7 X — %,
h=-2 -l

e -4
h-2 = —|

h = -1+2

h=]
The points A(-5, -2) and B(5, —4) are
ends of a diameter of a circle. Find the
centre and radius of the circle.
Let O be the centre of the circle and it is the
midpoint of the end points of a diameter.
Let consider a circle.

19.

q

m
Define collinear points.

Three or more points are collinear if they
lie on the same straight line.

Define parallel lines.

Two lines are said to be parallel if they

never intersect and have the same slope,
ie.,

Al
Bu.4

F

m; = m2
Define perpendicular lines.
Two lines are perpendicular if they
intersect at a 90° angle. Their slopes
satisfy the condition: my X my=—1
What Is Intercept form of 8 line?
A line that cuts the x-axis at (s, 0) and
the y-axis at (0, b) follows the equation:

@ &F

a
24. Show that the points A(-3, 6), &3, 2)
and C16, 0) are collinear. '
Sululinn:

We know that the points 4, B and C are collinear
if the line A8 and BC have the same slopes.

Here Slope of AB= S I 8, Bl
3-(-3) 3+31 6 3
and slope of 8C=0;2=:_2_
6-3 3

L)

; Slope of A8 = Slope of BC
Thue 4 A and C are collinear.

_ (-—5+5 —2+(-4)]
2 2

D -6

m(x, y) = centre O(0, — 3)
Radius of circle is the distance DA or 0B
Radius =|O0B|

= J(x} "x:)z +(y: = )’l):

-

= J(5-0)* +[—4 - (-3)F

= J(5)* + (—4+3)}

= -\|f25+(—1)2

= J25+1 = J26
Radius = J26

Exercise 7.2

Write down an equation of the

straight line passing through (S, 1) and

parallel to a line passing through the
ints (0,-1), (7, —-15).

25.

Let m be the slope of the required straight line,
then
el
7-0
(. Slopes of parallel lines are equal)

As the point (5, 1) lies on the required line
having slope -2 so, by point-slope form of
equation of the straight line, we have

y—(1)=-2(xS)
or =_2x+ 11
or 2x+y-11=0

is an equation of the required line.
26. Find an equution of line through the
oints (-2,1) and (6,4).

Using two-points form of the equation of straight
lino, the required equation is

-4 -1
—-lz=—x—(-2
y=1 6_(_2)[\' (-2)]

or y—l=:is-(x+2) or Sx+8y+2=0



27, Find the slope and inclination of the
line joining the points: (3,-2); (2, 7)
|

(3.-2); (2, 7)

ST S P!
LS.—2] 2 [?.. 7]
Slope = 21—
II ".\-:
= A o 0 ’
3-2 1
Slope = -9
1an 8 =slope
tanf =-—
8 =tan"' (-9)
=-—83.65°
So, 0 = 180° - 83,65
8=96.34°
28. Find the slope and inclination of the
line joining the points: (=2, 4); (5, 11)
Solution: .
(i) (-21 4); (5' 1!)
s e B
-2,4,1 5,11
Slope = P b £
X =%
_4-11
-2-5
.|
-7
Slope =1
Slopc =tan8
tan® =1
@ =tan" (1)
g=45° _
29. Find the slope and inclination of the
line joiming the points: (4, 6); (4, B)
(4, 6); (4,8)
"N 5V
e
=NV
Slope prpm
=6-8
4-4
-2
0

[Slope = undefined|

tan 0 =slope
tan 0 = undcfined
8 =tan” ()

Two pairs of points are given. Find
whether the two lines determined by
these points are:

(i) parallel (if) perpendicalar

an) (1,-2), (2,4) and (4, 1), (-8, 2)

(lt‘_l)l (2: 4) and (41 l)l (-—8, 2)

30.

-2-4 1-2
Slope = and Slope= —
. e 4+t
m = =6 and my = 2L
-1 = 2
1
=6 and My = = —
o " T
Now,
m; # m;
mm#-—1
So, my & m; arc neither parallel nor

perpendicular.
31. Find the equation of line through
(4, —6) and pcrpendicular to line

i |
huvmg slope >

Point (- 4, —6)
4,

Xj - }'““"6
=3

Slope

Slope of L Line = S!;pe (my my=-1)
-1

%

-
3

m

Now,
Y-y =m(x-xy)

y+6 =.§ (x+4)
3(y + 6) = 2(x +4)

3y+18=2x+8
2x—-3y=18-8
2x-3y =10

32. Find an equation of the line through
(11, — S) and parallel 10 a line with
slope — 24.
n=1Il, Yi=—3

Given Slope = - 24
Slop of Parallel line =m = - 24




>

Solution:

Y=y =mx-2x) As 2 and —4 are respectively x and y-intercepts of
y+5§& ==24(0x-11) the required line, so by two-intercepts form of
y+5 =-24x+264 - |equation of a straight linc, we have
2dx+y=264-5 x ¥

24x + y =259 crai L ot

Write down an ecquation of the line Which is the required equation.
which cuts the x-axis at (2, 0) and

y-axis at (0, —4).
COORDINATE GEOMETRY

Long Questions

Show that: the points A(0, 2), B( V3, 1) and C(0, -2) are vertices of a right triangle.
Find h such that A(-1, A), B(3, 2) and C(7, 3) are collincar.

Show that points A(3, 1), B(-2,-3) and C(2, 2) are vertices of an isosceles triangle.
Show that points A(S, 2), B(-2, 3), C(-3, —4) and D(4, -5) are vertices of -

_parallclogram.

Find k so that the line joining A4(7, 3) ; B(k, — 6) and the line joining C(~4, 5) D (-6, 4)
are: (i) parzalle] (ii) perpendicular.

The points A(-5, —2) and B(5, —4) arc ends of a dinmeter of a circle. Find the centre
and radijus of the circle.

The length of perpendicular from the origin to a line is 5 units and the inclination of
this perpendicular is 120°. Find the slope and y-intercept of the line.

Transform the equation S5x— 12y + 39 = 0 into

Slope intercept form and Two-intercept form

Using slopes, show that the triangle with its vertices A(6, 1) B(2, 7) and C(-6, ~7) is a
right triangle.

Find an equation of the perpendicular bisector of the segment joining the points

A(3, 5) and B(9, 8).

Convert the equations into slope intercept form. two intercept from and normal from.
2x—4y+11=0

Convert the equations into slope intercept form, two intercept from and normal from.
4x+Ty-2=0

SIMILAR FIGURES
MCQs

Four option are glven against each statcment. Encircle the correct option.

If two polygons are similar, then:

(a) their corresponding angles are equal.  (b) their areus are equal.

(b) their volumes are equal, (d) their corresponding sides are equal.
The ratio of the areas of two simllar polygons ls;

(a) equal to the ratio of their perimeters.

(b) equsl to the square of the ratio of their corresponding sides.

(b) equal to the cube of the ratio of their corresponding sidcs.

(d) equal to the sum of their corresponding sides.
If the volume of two simllar sollds §s 125 cm’ and 27 cm’, the ratio of their
corresponding helghts is ’ .

(8) 3:5 (b) 5:3 (¢) 25:9 (d)9:25

If base = ch and altitude = 4cm then area of panllelogram

(2) 12em’ (b)4 cm’ (c) 18 cm? (d) 32 cm?

B )
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A paraiielogram has an arca of 64 cm’ and a similar parallelogram has an area of 144

em’. If a sidc of the smaller panllclogmm is 8 ¢cm, the corresponding side of the larger
parallelogram is:

(a) 10cm (b) 12cem (c) 18cm (d) 16 cm
Arca of parallelogram.

(a) base + altitude (b) base x altitude (c) %(bn.se % altitude) (d) length x width

Three are more than sided closed figure is called:

(a) circle (b) rectangle - (c) triangle . (d) polygon
figures have same shape but different size.

(a) congruent (b) similar (c) equal (d) None of these

Example of similar 3

(a) scalene triangle ; (b) acute angle triangle

(c) equilateral triangle (d) obtusc angle triangle

Symbol used for Similarity: '

() = (b) - (0 = d) =

AABC and ADEF are similar than written as symbolically.
() AABC = ADEF (b) AABC~ADEF (c¢) AABC> ADEF (d) AABC <ADEF

SIMILAR FIGURES
Short Questions

Exercise 9.1

Define polygon. 6. Define parallelogram.
Polygon: Three or more than there sided Parallelogram: A parmallelogram is a

closed figure is called polygon. four-sided golygnn (quadrilateral) in
Define similar polygons. which opposite sides are equal in length
Similar polygons: Two polygons are and parallel to cach other. The opposite
said to be similar if their corresponding angles of a parallclogram are also equal.

d the | : Deline isosceles triangle.
2?::: :::d‘i::: ::d?:; pro;o;?tﬂ]: .of' ol h Isosceles triangle: An isosceles triangle
D:ﬁnflimilnr triangle. ' ' is a triangle that has two equal sides and
Similar triangle: Two triangles are two equal angles opposite to these sides.

similar if their cormesponding angles aro 8. Define equilateral triangle.
N 1 tri le: i
equal and their corresponding sides are SANIMEIR. SAREe: an Sieistc)

> s h . triangle is a triangle in which all three
proportional. Similar triangle are same in sides are of equal length, and all thm
shape but different in size.

interior angles measure 60°.

Define regular polygon. 9. Given that AABC and ADEF are
Regular polygon: A regular polygon is similar, with a scale factor of k = 3. If
a polygon in which all sides are equal in the area of AABC is 50cm?, find the
length and all interior angles are equal in area of triangle ADEF?

measure. Examples include equilateral

triangles, squares, and regular hexagons. Ay =50om? k=3, A; =17

Define congruent figures, . Use formula

Congruent figures: Two figures are 4 4
congruent If they have the same shape =K
and size. This means their corresponding :
angles are equal and their corresponding 30 _ @y 50

sides are equal in length. A 4,




50 5
_9" = ."l: — S— = Al
So. area of ADEF = Sémm’l
s. Three similar jugs have heights 8cm,

12cm and 16cm. If the smallest jug
holds %Iilrc. find the capacities of the

other two.
Solution:]
Ratio of heights of three similar jugs =8:12: 16
The capacities are proportional to cube of their
heightss
(8:12:16)’ =512:1728:4096 ‘
=512 : 1728: 4096 (Divide by 512)

Z1:3.75:8
- -;-: 3—;5 % (Divide by 2)
1.7
=—:1=:4
2° '8

So, the capacities of other two jugs are | % litres

and 4 litres.
11. Find whether the solids are similar.

All lengths are in culr;
A S

Solution:

S S

6 45 75
2_30_5
3 45 75
2.2.2

373 3

Since the ratio of corresponding sides of the slids
is equal, so the solids are simdilar. '

12. Find the value of x:

D
AH
4 7.5 cm o
E. 3em C
X

Sotution:§

AABE ~ ACDE

So, the ratio of corresponding sides will be equal.

mAB _ mAE

——— T =

mDC mEC

A

In triangle BCD, EF || CD. So, EFdivides
BC an__c_l_BC into_s_nmc ratio
BE:EC=BF:FD

BE_BF

EC FD

6_8

]

Wy |
w

—xb6=x =

[- -]

& o
[}
]

x=2.25cm
Find the unknown value in the
following:

-

%

> T2

Since two pairs of corresponding angles
arc cqual i.e., triangles are similar. We
use the formula for ratio of arecas of
similar figures.

4 -

Here ¢;,=24cm, 3= 1.5cm, A;=25cm? (A, =7

% -5

25 1.5
-0
25 5

A = %xZS:&cm‘




Find the ratio of the arcas of similar
figure if the ratio of their
corresponding lengths are: 1:3

1:3

Ratio of the corresponding lengths = 1: 3
Ratio of the arcas of similar figures = ?
Use the formula for ratio of arecas of
similar figures

v ()

—
(!)’ -l
3 9
Ay AT 1:9 .
Find the unknows figure.

[m] L M
A, =240 cm’

15,

1
-4y
L

16.

0
A,=7

=

6cm

r

10cm

solntion:

Use the formula for ratio of wreas of similar
figures because two pairs of comspoudmg
angles are equal, triangles are similar

2
Ay, [_5)
An‘ fz
Here £, = 10cm, £, =6cm,
A = 240@'“ . A.z =7
240 _ ( 10 )’
A, 6
240 _ 100 36 w240 = Aq
A, 36 100
2 _,
5
86.4 = A:
A; = §6.4 I'.'l'n:
17. The areas of two similar triangles are

16em’ and 25cm’, What is the ratio of
a pair of corresponding sides

19. The radli of two spheres are In the

matio 3 : 4. What Is the matio of their

volumes?-

'

The ratio of the radli of two spheres =3:4
Let the volume of small sphere =V,
Let the volume of big sphere. =V;

Using formula for areas of the similar figures:

Exercise 9.2

solution:
Arca of a triangle (A,) = 16cm’
Aren of other trinngle (A;) = 25cm’
Use the formula for ratio of arens of similar

figure.
3
AL
A} {l
2
16 _(4
5 e,
2
16 _ [(&
= 5 [n)
1.5 == Boal
s ¢ & 5
£| . 81 =4:5
18. Find the unknow volume in the similar
solid:

3
bsmg formula L (ﬁ]
. \&
0 _(25)
v, \4
2_°°=(.§.)’
1w, B
V; = 200x22
125
V; =819.2 x cm’
3
l’L: :J-
V r,
|
fL:[l] 27
v, 4 64
. - Vi:V; =27:64
20. Two regular tetrahedrona have

volume In the ration 8 : 27. What ls

the ratlo of their sldes?



Solntion: [

The rmatio of the volumes of two regular
tctrahedron = 8 : 27 '

Using formula for arcas of the similar figures: ) )
) [ 2) = _!_L
I { =Y B
L = {_L) 3 L

p—

%

V: hCs
; 2.5
i,__[iL) 3¢,
27 {
* i’-‘-:-'-;-ﬁ €|:€1 =2:3

2] &

b ] £ "

SIMILAR FIGURES
Long Questions

The radii of two spheres are in the ratio 3 : 4. What is the ratio of their volumes?

Two regular tetrahedrons have volume in the ration 8 : 27. What is the ratio of their
sides?

The areas of two similar triangles are 16cm’ and 25cm®. What is the ratio of a pair of
corresponding sides?

w

The areas of two similar triangles are 1d44cm® and 8lcm’. If the base of the large
triangle is 30cm, find the corresponding base of the smaller triangle.
Two right cones have volumes in the ration 64 : 125. What is the ratio of:

(m) their heights
(b) their base areas?
Find the miissing value in similar solids.

N\ /’_\

v‘
g
B ' =
5 »
Il_ <L
ol P
x
\_/
h=1 V,=171.5 cm’

Two similar bottles are such that one is twice as high as the other. What is the ratio of

.their surface areas and their capacities?

Three similar drinking glasses have heights 7.5 cm, 9 cm and 10.5 cm. If the tallest
glass holds 343 millilltres, find the capacities of the other two.
Find the values of x, y and z in the given figure.

g
)

" 10cm




