Exercise 1.2

Important Formulas:
(i) (x+y)?=x%+2xy+y?
(i) (x—vy)? =x%—-2xy+y?
(i) x*—y*=(x+y)(x—-y)
(iv) x*+y°>=(x+y)(x*—xy+y?)
v) x*—y®=(x—-y)x*+xy+y?)
(vi) a™.a™ = aq™t"
(vii) (a™)™ = a™"
(viii) (ab)™ = a™a™
) (5) =5
(x) ‘;—TZ =a
(i)
(xii)

a’®=1
(xiii)

Yab = Ya- Vb
(xiv)

m-—-n

=
Ve = (Va)"
(xv) (%)n = (a%) =a

1. Rationalize the denominator of the following:

nfa_Na
2=

(iv)

(V5)’
V10 —+/5
"~ s
6-4V2
6+42

6—4V2 6-— 4\/— 6 — 42
6+4VZ 6142 6-4v2
_6(6—4V2) —4v2(6 - 4V2)
6)2 — (4v2)°
36— 24v2 — 24VZ + 16(v2)°
- @2(v2)"
36 —48v2 +16(2)
36 — (16)(2)
36 —48V2 + 32
 36-32
_ 68—148V2

4
_ 68 482

T4 4
=17 - 12V2
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44V3 4443 4-13
13(4 - V3)
(42 - (V3)°
_13(4-v3)
- 16-3
13(4 —V3)
- 13
=4-+3

V2+5

(i) =

V245 _ V2445 V3
B3 B \B
_V2:3+V5-3
(3)°
_ V6 +15
I

2-1
(III)T
v2—-1

V5

1
V5 VB
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(vi)

V3+V2

\/_\/_\/_\/_\/_\/_

G+\2 B+vZ B-2
BB -V2) ~V2(V3 - V2)

(3)" - (2
_(¥3) V6 -6+ (VD)

3-2
_3-2V6+2
=
_5-2v6

1
=5-2vV6
43
V7+V5
W3 _ 43 V75
V74+vV5 V745 V7 -5
_4V3(V7 - +5)
V7)) - (V5)°
_ 4V3(V7 = +/5)
B 7-5
_ 4V3(V7 —+/5)
B 2
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= 2v3(V7 - /5)

2. Simplify the following:

()

43

16

) -

Muhami & '[éyyab (

T (32)3
42 43 42
32736733
42 36 42
BECRVEREE
— 42+2 3 X 36—2—3
=41 x 31
=4x3
=12
1
(i) (0.027)" 3
1
(0.027)" 3
1
_( 27 )"5
1000
1
_ (1000)5
—\ 27
1
103\3
(%)
1
_ (10%):
(3%)s
_ 10
3
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7 [x14xy21xz35

(iv)

ylixz7

7|x14 x y21 x 235

1
x14 X y21 X Z35 7
- y14 X Z7
1
— (x14 . y21—14 . Z35—7)7
1
(x14- . y7 . 228);

(X147 ()7 - (228)7
= x%yz*

5.(25)n+1_25.(5)2n
(V) 5.(5)2n+3_(25)n+1

5 (25)"*1 — 25 - (5)2"
5. (5)2n+3 _ (25)n+1
5 . (52)n+1 _ 52 . (S)Zn
= (5)2n+3 — (52)n+1
5 . 52n+2 _ 52 . (5)211
= (5)2n+3 — 52n+z
§l+2n+2 _ 52+2n

~ Tl+zn+3 _ gontz
52n+3 52n+2

GHS Clgmgt!)an D

52n+2(52 — 1)

_5-1
T 25—-1
4
T 24
1
6
. (16)¥+1420(42%)
(VI) 2x—3x8x+2
(16)**1 + 20(4%)
2x—3 X 8x+2

(24)x+1 + 20(22)2:)6
T T 2xm3 x (23)x+2
24x+4» + 20 . 24x
T Tox-3 x 23x+6

24x+4— + 20 . 24x
T T yx—3+3x+6
24x+4» + 20 . 24x
= 24x+3
24 (2% + 20)
= —ow
16 + 20
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2 3
(vii) (64) 3+ (9)" 2
2 3
(64)73 + (9) 2
2 3
= @)+ (3)7:
=472 +373
4—2
= F
33
~ 42
27
16
e 3n><9n+1
(VIII) W
3n,x 9n+1
3n—1 X 9n—1
3n,x (32)n+1
~ 3n-1 x (32)n-1
3n,x 32n+2
~ 3n-1 x 32n-2
— 3n+2n+2—n+1—2n+2
=3°
= 243

Muhammad Tayyab (G

9x5n—4x5n
5n+3 —6- 5n+1
9 x 5m — 4 x 5"
_5"(5*—6-5")
~ 57(9 —4)
_125-130
T 9—-4
95
5
=19

3. If x = 3 + /8 then find the values of
(i) x+2=2

1 3-+/8

x 9-8

1 3-8

x 1

1

_=3_\/§

X

1
x+;=(3+\/§)+(3—\/§)

=3+V/8+3—-+8

1
XxX+—=6

X

(Mx—iz?

x——=(3+V8) - (3-8)

=3+vV8-3++8
1
x—==2V8
X
(i) 2 + = =2
As
1
xX+—=6
X

Taking square on both sides

HS Chris(;i+a)ﬁ:gaska)

) + (3) 200 G) - 36

X

, 1
X+ +2 =36
X

5 1
X +—2=36—2

X

1

x2+—2=34-
X

2

x=3++8 x

G =(e+3) ()
X — 3+v8 - ¥ X x X
1 1 = (6)(2V8)
1 1
- = =12V8
x 3++/8
1 1 3-8 Mx4+§=?
—_—— X
x 3++/8 3-+/8 As

— 1
1=_j_i§7 X+ = = 34
x 2 x

(3)% - (\/§) Taking square on both sides
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(x2 + xiz)z = (34)°
2

i) + 2(x2)<

1
(x*)? + ( ; —2) = 1156
X X

, 1
xt+—+2=1156
X
, 1
xt+— = 1156 — 2
X

4 1
X +—4_=1154-
X

=7

(1) -

As

1
x ——=2V8

X

Taking square on both sides

(r=3) -
(:-3) - @ ()

x - 3)2 - @(®)

(v
Muhammad: Tayyab (

4. Find the rational numbers p and q such that

8-3v2 _
4+3ﬁ—p+q\/§

8—3V2
=p+qV2
4+ 342 P

8—3V2 4-32
X =p+qV2
443V2 4-3V2 P

8(4 —3v2) —3v2(4-3v2
(=30 -3(a-32) -

(42 - (3v2)

2

32 — 242 — 12V2 + 9(V2
: ( )=p+q\/§

16 — 9(v2)

32 —36V2 +9(2)
16 —9(2) =p+qV2

32 —36V2 + 18
16 — 18 =p+qv2

50 — 362
———i:é————iz p'+'QNﬁZ

50 36v2
g a2

—25+18V2=p +qV2
By comparing we get,
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p = —25andq = 18
5. Simplify the following:
. (25)%><(243)%
() ————=
(16)3x(8)3
3 3
(25)z x (243)s
5 4
(16)= x (8)3
3 3
_(5%)2x(3%)s
== 2
(2%)z x (23)3
B 53 x 33
T 25 % 24
B 125 x 27
T 32x16
B 3375
~ 512
54x3/(27)%*

(i)

54 x 3/(Z7)2"
9x+1 1 216(32%1)
54 x [(3%)%]:
= (32)*+1 + 216(32%1)
54 % (3%)5
GHS CilwmistiamsDaska)
54 X 32%

~ 32%[32 + 216(3-1)]
54

32 +_El§

(216)§x(25)

(iif)

3
(0.04) 2

(216)3 X (25)z
(0.04)7z
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(6)2 x (5)*
3

/N
=
w1 o
o
N——
N|

(@)
)

X

vl

| ~
NN

NS

vl Nl w

N w

B3R
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(iv) (a§ + b§) X (a§ — @b + bg)
(a§ + bg) X (ag - a§b§ + bg)

2 1

- (@ )[(&) - () )+ ()]
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