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Exercise # 1.1

Chapter # 1

9th New Math PCTB

Real Numbers

Question # 1: Identify each of the following as a rational or irrational number.

(i) 2.353535
Rational

(v) e (vi)

Irrational
. 15
(ix) —

4
Rational

0.6 (iii)  2.236067..... (iv) V7
Rational Irrational Irrational
T (vii) 5411 (viii) V3 +V13
Irrational Irrational Irrational

x) (2-v2)(2+V2)

Rational

Question # 2: Represent the following numbers on number line.

(i). V2

V2 =14 V2
-3 -2 -1 0 1 2 3
(ii). V3
V3 =17 ‘/?
-3 -2 -1 0 1 2 3
(iii). 4= )
41 =L 43 *3
33 1
-5 -4 -3 -2 -1 0 1 2 3 4 5
(iv), —2- _21 1 .
T7 —2-=->=-21
-3 -2 -1 0 1 2 3
(v). g :
; >
-3 -2 -1 0 1 2 3
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(vi). 2- 3
2=t=27 “1
—1 : } } } HH
-3 -2 -1 0 1 2 3
Question # 3: Express the following as rational number g where p and q are integers and
q+0:
(i). 0.4 (ii). 0.37
Let, Let,
x = 0444 ... (A) x = 0.373737 ... (A)
Multiply by ‘10’ on both sides, Multiply by ‘100’ on both sides,
10x = 4.444 ... (B) 100x = 37.373737 .... (B)
Subtract eq (A) from eq (B) Subtract eq (A) from eq (B)
10x —x = 4.444 ....—0.444 ... 100x — x = 37.373737 ....—0.373737 ...
9x =4 99x = 37
x =1 (Answer) x =22 (Answer)
9 99
(iii). 0.21
Let,
x=0.212121 ... (A)
Multiply by ‘100’ on both sides,
100x = 21.212121 ... (B)

Subtract eq (A) from eq (B)
100x —x = 21.212121....—0.212121 ....
99x = 21

X = % (Answer)
Question # 4: Name the property used in the following:

() (a+4)+b=a+(4+b) (i) V2+V3=vV3++V2
Associative property w.r.t addition Commutative property w.r.t addition
(iii) x—x=0 (iv) a(b+c)=ab+ac
Additive inverse Left distributive property
(v) 164+0=16 (vi) 100x1 =100
Additive identity Multiplicative identity
(vii) 4x(5%x8)=(4x%x5)%x8 (viii) ab = ba

Associative property w.r.t multiplication Commutative property w.r.t multiplication
Question # 5: Name the property used in the following:

() 3<-1=0<2 (i) Ifa<bthen=>—
Additive property Reciprocal property

(iii) fa<bthena+c<b+c (iv) Ifac <bcandc>O0thena<b
Additive property Cancellation property
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If ac < bcandc < 0thena > b
Cancellation property

(v)

(vi)

9th New Math PCTB

Eithera >bora=bora<b
Trichotomy property

Question # 6: Insert two rational numbers between:

(i).

1 1
=and -
3 4

1% rational number = G + %) =2
X

2
313,24 _ 8+7) Xl
2|18 24 2
214 = —i X %
212 15
. 3 4 48
(ii). -and-
5 5
: 3 4
1* rational number = (E + E) +2
(3+ ) 1
=|—) X -
5 2
7 1
==X -
572
7
T 10
: 3, 7
2" rational number = (E + 1—0) =2
(6+7) 1
=— ) X -
10/ 72
13 1
=— X -
10 7 2
_ 13
" 20

= (oo

(ii).

[T =

3and 4
1* rational number = (3 + 4) + 2

=(7)x§

1]
/\\Nl\]
w
+
N |3

—
|
\S}

2" rational number

X
N |-

X

]
=/~
|0\
N |+
N
N | N—

=
& N5
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Chapter # 1

Real Numbers

Exercise # 1.2

Question # 1: Rationalize the denominator of the following:
(i). 13 o V245

3 (ii). NG
=413§X% a2~ b = (a+b)(a—b) =\/5\7_\/§X$
- 3 3
_ 13(4-v3) _ (V2x3++/5x3)
@2-(3)" G
_ 13(4-v3) (V6+V15)
o3 = (Answer)
3
13(4—/3)
= . 6—4v2
4 li/g (iv). 6+4+/2
- (Answer) _6-4\2 9 6—42
(i) VZ-1 T 6+aV2 T 6442
\/Eﬁ 7 _ (6—4\/5)2 v (a—b)? = a® +b? — 2ab
_ ;1 x E (6)2—(4\/5)2 a?*—b* = (a+b)(a—Db)
 (J2X5-5) _ ©2+(#v2)"-2(0) (4V2)
ST RE 36—(16%2)
(\/1%/:/7; _ 36+(16x2)—48V2
= (Answer) B 36-32
_ 36+32-48v2
(v). B2 ote
Vi- B _ 68-48V2
_BVE B2 e
RN Ry _A(17-12v2)
_ (V3-v2)? +(a—b)? = a® + b* — 2ab A
= W a? = b* = (a +b)(a—b) =17 — 122 (Answer)
_ (T -2(3)(V2) i),
32 vi).
_ 3+2-23x2 ) f/;/gx NN
1 T V7+V5 T V745
=5-2V6 (Answer) _ 43(V7-5) b= @B b)
W7 -(5)"
_ 4V3(V7-V5)
~ 7-5

AV3(7-V5)

Z
= 2\/§(\/7 - \/E) (Answer)
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Question # 2: Simplify the following:

3

0 (5) "
- (&)’
R
oy
_2

33
8

= (Answer)

i (3) ()

(4% 43 a2
=G) T Xs:

4% 36 47
T332 7437 33
- 4_2+2—3 X 36—2—3

=4x3
=12 (Answer)

(iii). (0.027)73

(Answer)

7 [x14xy21x 735

(iv).

y14Z7

_(x14-y21 14 35— 7)7

- (x14y7228)7
2 1 1 4 1
— x;le; y?X; ZVZ/gX;

= x2yz4

[N
o

(Answer)

81
27

9th | New Math PCTB

(v) 5.(25)"*1_25,(5)%"n
° 5_(5)2n+3_(25)n+1
5.52(n+1)_52.52n

= 5.52n+3_52(n+1)
5.52n+2 _521’l+2

= 5.52n+2.5_52n+2
_ _s2F2(5_1)
T 52r¥2(55-1)

= % (Answer)

+1 2

(vi) (16)**t1+20 (42%)

° (Z)x_3><8x+2

_ (24)X+1+20(22X2X)

T ox—-3yx23(x+2)

: 24x+4+20(24x)

T 2x—3yx23Xx+6

_ 2% 2%420(2%)

T x-3+3x+6

_ 2% (2*+20)

T p4x+3

_ 2*%(16+20)

24% 23

(Answer)

Wii). (64)3 =+ (9)%
- (497 + (397
=472 +373

=— (Answer)

3nx9n+1
3n—1x9n—1
/z}z/x32(n+1)
" 31x3-1x32(n-1)

32n+2

(viii).

T 3-1y32n-2
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_ 3*#"x3%x3!
T 32Mx3-2
= 32+1+2

=35=243  (Answer)

. 577.+3_6X5TL+1
(ix). ———
9X5M—4x5M
_ 5™x53-6x5"x51
T 5n(9-22)
_ 5(53-6X5)
517(9-4)
_125-30

5
95

5
=19 (Answer)

Question # 3: If x = 3 + /8 then
find the value of:

(i) x+ i
=3+8+3-+8
=6  (Answer)

(i) x— 1
_3+J— (3-+8)
=3+/8-3++8
=28  (Answer)

(i) x% +
v x+2=6
X

Taking square on both sides

9th | New Math PCTB

(x +1)2 = 6%

X
2 1)? 1) _
(x) +(;) +2(x)(a—()—36
x2+—=+2=36
X
X2+ = =36-2
X

x? + iz =34 (Answer)
X
1

(iv) x? — =
== (x+9)(x-
= (6)(2v8)
=12+/8 (Answer)
(v) x*+-
cx L=

Taking square on both sides
2, 1) _ 2
(x*+3) =6
2
@2 +(35) + 267 () = 1156
x*+ = +2=1156
X
x*+ = = 1156 — 2
x* + x—14 = 1154 (Answer)
. 1)2
wi) (x=3)
= (2V8)

=4x8

=32 (Answer)
Question # 4: Find the rational number

P and Q such that: > 8-3v2 =p+qV2

4+3V2
20
8(4- 3\:;)(3__54 3v2) —p+qV2
32— 24\/1_6 z\i—z;r(w_) +q\/_
32— 316:_:-8(9><2) p+q\/_

32-36v2+18 p+q\/_

-2
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50-36v2
-2
50 36V2

-2 -2

p+qV2
=p+qV2

—25+18V2 =p+qV2

By comparing we get,
p=-—-25and q = 18

Question # 5: Simplify the following:

( )E ( )E
R 25)2 x (243)5
(i), ————

(16)4 x (8)3
3 3
_ 5Pz x (3%
- 5 4
(2%)F x (233
_ 53 x23
T 25 x 24
12527

T 32x16

3375
= — (Answer)
512

54 x 3/(27)2*

ii).
(i1) 9x+1 4 216(32x-1)
2x
54 x (3%)3

[oo]oo e e o

243

81

27
9

3

1

T 32(x+1)4216(32%¥x3"1)
54 x 32X

32x+2 +M

_ 54 x 32%
32X x 32 4 72(32%)

54 x 32%

=,324(9+72)
_ 54
T 81
2
=3 (Answer)

1
2

2
(i), (216)3 x £235)
(0.04)2

[l ||

108

216

= (a7 + b3)

22x32x5

3
(5%)z

22x32x5
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g (Answer)

1 2

1.3

@) +(#)

=a+ b?

2 1

1 2 2 4
(iv). (a5 + b2) (i — aabi + b3)
v a4+ b3 =(a+b)(a®—ab + b?)

((a%)2 — aib + (b§)2>

3

(Answer)
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Chapter # 1

Real Numbers

Exercise # 1.3

Question # 1: The sum of three consecutive integers is forty-two, find the three integers.
Let, three consecutive integersare: x, x + 1, x + 2

According to question:
xX+x+1+x+2=42

3x+3 =42
3x =42 -3

3x =39

_ 39

T3

x =13

Also,
x+1=13+1=14
x+2=13+2=15
13,14,15 (Answer)
Question # 2: The diagram shows right angled AABC in which the
length of AC is (V3 + V5)cm. The area of AABC is (1 + V15)cm?.

Find the length of AB in the form of (av3 + bV5)cm, where a and b
are integers.

(V3 ++5)em c
AC = (V3 +V5)cm - /Z(‘/g_‘/gJ"/?_“zsm)
Area = (14 +V15)cm? = —(v3 -5 +3V3 - 53)
=7
A=t = —V3+V5-3V3+5V3
Area = — AB =43 - 25
(1++15) = M (Answer)
—  2(1+/15)
AB = (V3+V5)
—— 2(1+VTE) _ (V3-vE)
AB =15 X (e
_ 2(V3-V5+V15%x3-V15x5) @b (a4t B)amb)
(3] -(v5)
_ 2(V3-V/5+V/45-V75)
3-5
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Question # 3: A rectangle has sides of length 2 + +18 m and (5 — %) m. Express the area

of rectangle in the form a + b\/2, where a and b are integers.

length=1=2++18m =2(5-2v2) +3v2(5 - 2v2)
[=2+VIx2Zm = 10— 4VZ +15V2 — 6(VZ)
[=2+3V2m =10+ 11V2 — (6 x 2)
breadth=b=5—%m =10+ 11V2 — 12
b:s—%m Area = (11V2 — 2)m?
; :5_2\5)(%77'12‘@*‘5 (Answer)
vz
b=5-2V2m
Area of rectangle =L X b
= (2+3v2) x (5 — 2v2)

Question # 4: Find two numbers whose sum is 68 and difference is 22.
Let, two numbers are: x, y
According to question:

x+y=268 (A) x—y=22
22+y+y=268 x=22+y (B)
2y = 68 — 22 put in equation (A)
2y = 46
_ 16
)
y =23

put in equation (B)
using equation (B),

x =22+ 23
x =45
23,45 (Answer)

Question # 5: The weather in Lahore was usually warm during the summer of 2024. The TV
news reported temperature as high as 48° C. By using the formula, (°F = §°C + 32) find the

temperature as Fahrenheit scale.

Temperature in °C =48°C

w °F = 2°C + 32
5
= g X 48 + 32
= 86.4 + 32
°F=118.4° (Answer)
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Question # 6: The sum of the ages of the father and son is 72 years. Six years ago, the
father’s age was 2 times the age of the son. What was son’s age six years ago?

Let,
ageofson=x and age of father = y put the value of 'y’ in equation (A)
According to question, xt+2x—6=72
X+y=72 (A) 3x=72+6
Before ‘6’ years ago the ages of both were: 3x = 7788
2(x—6)=y—6 X=3
2x—12=y—6 X = 26 years
2x—12+6=y Before six years ago,
2x—6=Yy Age of son = 26 — 6 = 20 years

Answer
Question # 7: Mirha bought a toy for Rs. 1500 and sold for Rs. 1520. What(was her) profit
percentage?
CP = 1500Rs
SP = 1520 Rs
Profit = SP — CP
= 1520 — 1500
= 20Rs

% Profit = “ L% x 100%

20
=05 X 100%
= 0.0133 x 100%
= 1.33% (Answer)
Question # 8: The annual income of Tayyab is Rs. 9,60,000 while the exempted amount is

Rs. 1,30,000. How much tax would he have to pay at the rate of 0.75%?

Annual Income = 9,60,000 Rs
Exempted Amount = 1,30,000 Rs
Taxable Income = 9,60,000 — 1,30,000
= 8,30,000 Rs
Tax rate = 0.075%
Tax amount = 0.075% % 8,30,000

= 2975+ 830,000

100
= 6225 Rs (Answer)
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Question # 9: Find the compound markup on Rs. 3,75,000 for one year at the rate of 14%

compounded annually.

Principal Amount = 3,75,000 Rs
Time = 1 year
Rate = 14%

Compound Markup =7?
Principal Amount X time X rate

Profit/Compound Markup = 100
B 3,75,000 x1 x 14
o 100
= 52500 Rs (Answer)

Sir Sheraz Ansari | mathefixx@gmail.com


mailto:mathifixx@gmail.com

9" | New Math PCTB

Chapter # 1

Real Numbers

Review Exercise # 1

Question # 1: Four options are given against each statement. Encircle the correct option.

Question #2:If a = %, b = gand c= %, then verify that:

(i) a(lb+c) =ab+ ac (i) (a+ b)c = ac+ bc
3(5 7 3\ (5 3\ (7 3. 5\7 3\ (7 5\ (7
:G+9)=6G()+0E G+3):=G)E)+G6)
2\3 5 2/ \3 2/ \5 2 3/)s5 2/ \5 3/ \5
3 (25+21 15 = 21 9+10\7 21 , 35
i) L. GO
2 15 6 10 6 5 10 15 2 | 10,15
3 46) _ 75+63 21610 (19) 7 _ 63+70 EYEERTE
2\15/ = 30 31385 6/5 30 55 5
138 _ 138 5115 133 _ 133 11
30 30 11 30 30 ’
Hence Proved Hence Proved

. 4 5 7 . -
Question #3:If a = 3 b = 51 €= then verify the associative property of real numbers

w.r.t addition and multiplication.

at(b+c)=(a+b)+c

2124 4 > 7 = * > ’
2l 5+ (+g)=(G+3)+3 abo) = (ab)o

11 4+(10+7) <8+15)+7 4 /5 7 4 5\7
— — —_ — = X=-)]=—-X%X—=—]—
(-5 T

st =ty 13 2 (2
3 4 6 4 3\8 6/4
16 +51 46+ 21 2146 140 140
= 2123 - =
12 12 3(13 24 24
67 _ 67 Y Hence Proved
12 12

Hence Proved
Question # 4: Is 0 a rational number? Explain.

Ans: Yes, zero (0) is a rational number. It satisfies the definition of rational numbers.

0 0 :
e8>, =5 both are rational numbers.
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Question # 5: State trichotomy property of real numbers.
Ans: Fora,b € R,eithera=bora>bora<bnb
Question # 6: Find two rational numbers between 4 and 5.

: 9
15t rational number = (4 + 5) -2 2" rational number = (4 + E) +2
1
=(9) x-= - (8% « 1
(9) x 3 . ) X ~
= 2 _ 17 1
2 =772
-1
T4
Question # 7: Simplify the following:
. 5 [4154,35 . . 6(3 n+2
M. =% Gi). /27 (i)
2x
1 =(27)3 3|27 _ 6x3"x3?7
_ (x15y35)5 ( )Zx Tg— 3 x 31 _3n
S =37 55 _6X37x9
_ xﬁ/g/y}{j/ - (3)2x 1 3Mm(3-1)
S 54
5 Zjﬁ/s/ =92X  (Answer) )
X
= Zi’ (Answer) =27 (Answer)

Question # 8: The sum of three consecutive odd integers is 51. Find the three integers.

Let, three consecutive odd integers are: x, x + 2, x + 4
According to question:
x+x+2+x+4=51

3x+6 =51
3x=51—-6

3x =45

_ %5

3

x =15

Also,

x+2=154+2=17
x+4=154+4=19
15,17,19 (Answer)
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Question # 9: Abdullah picked up 96 balls and placed them into two buckets. One bucket
has twenty-eight more balls than the other bucket. How many balls were in each bucket?

Let,
Balls in 1** bucket = x
Balls in 2" bucket = x + 28
Total balls = 96
According to question:
x+x+28=96

2x =96 — 28
2x = 68

_ 68

T2
Balls in 1%t Bucket = x = 34
Balls in 2" Bucket = x + 28

=34+ 28 = 62

Question # 10: Salma invested Rs. 3,50,000 in a bank, which paid simple profit at the rate
of 7% % per annum. After 2 years, the rate was increased to 8 % per annum. Find the

amount she had at the end of 7 years.

For 2 years:

Principal Amount = 3,50,000 Rs
Rate = 7% = 7.25%
Time = 2 years
Profit = P1 _ Principal XRate XTime

100
3,50,000 x 7.25 X 2

o 100

= 50750 Rs

For Next 5 years:
Principal Amount = 3,50,000 Rs
Rate= 8%
Time = 5 years
Profit = P2 _ Principal XRate XTime

100
3,50,000 x 8 X 5

B 100
= 1,40,000 Rs

At end of 7 years:

Total Amount = Principal Amount + P; + P,
= 3,50,000 + 50,750 + 1,40,000
= 540,750 Rs
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