@ Exercise 1.2

1.] Rationalize the denominator of following:

_ 13 i V245
® 4+J§ 3
e N2-1 - 6-4a2
W F " e
v) 32 (ﬁ) a5
V3+/2 T V145
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Solutions:
13

() 4+/3 -
'To rationalize the denominator, multiply both the numerator and
denominator by the conjugate of the denominator. The conjugat.

of 4 +V3is 4 — /3.
| 13 4- Vi 13(4-+3)
+v3 4—-vV3 (4+V3)(4-V3)
First, simplify the denominator using the difference of squares
formula: :
(4+V3)(4-V3) =42 —(V3) ' =16-3=13
Now simplify the numerator: |
13(4 —V3) =52-13V3

So the rationalized expression is:

52 — 13V3
, 13
Simplifying:
52 133 _
“53 13 V3
Thus, the rationalized form is:
' 4-+3
VZ+/5
i 7

To rationalize the denominator, multiply both the numerator and
denominator by V3:
V2+V5 V3 _ (V2+5) .43
3 V3. V3.3

Simplify the denominator:
\/§ 4 \/§ =3

Now simplify the numerator:

(V2+4/5)-V3 =16 + V15
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Thus, the rationalized expression is:

V6 + V15
3

TE ‘ 2 - 1

i) NG
To rationalize the denominator, multiply both the numerator and
denominator by V/5:

\/_1\/_(\/—1)\/_
\/_\/_\/—\/_

Simplify the denominator:
V5-V5=5
Now simplify the numerator:
(V2-1)-V5=vi0 -5
Thus, the rattonahzed expression is:
VI0 - V5
5

) 6—4V2
() 6+4\2

To rationalize the denominator, multiply both the numerator and
denominator by the conjugate of the denominator, 6 — 42

6-4V2 6-4/2 (6 —4v2)"

6+4V2 6-4V3 (6 + 4v2)(6 — 4v2)
First, simplify the denominator using the difference of squares
formula:

(6 +4vV2)(6— 4V2) = 62 — (4V2) =36 —-32=14
Now simplify the numerator:
(6-—4V2) =62—-2-6- 4J’+(4J’) = 36 — 48VZ + 32
= 68 — 48V2

Thus, the rationalized expression is:

68 —48V2 68 48V2
4 4 4 |
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V3i—VZ
V) Bz

To rationalize the denominator, multiply both the numerator and

denominator by the conjugate of the denominator, V3 — V2:

V3-v2 V3-+2 (V3-+2)°
VB+V2 B2 (B+R)3-V2)

First, simplify the denominator using the difference of squares
formula:

(V3+V2)(V3-v2) = (¥3) - (V2)' =3-2=1

Now simplify the numerator:

(-2 = (V3) -2 V3NVI+ (VD) =3 -2VE+ 2

=5 - 2V6
Thus, the rationalized expression is:
5—2V6
, 43
V) V7+V5

Step 1: Multiply numerator and denominator by the
conjugate of the denominator

The conjugate of V7 + V5 is V7 — /5. Multiplying the

numerator and denominator by the conjugate will help eliminate
the square roots in the denominator.

W3 VT-V5_ .  4V3(V7-5)
VFtvE T -5 (V7 +VE) (V7 - B)

Step 2: Simplify the denominator using the difference of
squares formula

The denominator is now in the formof (a + b)(a — b) = a? -
b2, So:

(ﬁ+\/§)(ﬁf®=7—5=2
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S‘te‘p 3: Simplify the numerator
Now, distribute 4v/3 across (V7 — V/5):
4V/3(V7 —V5) = 4V21 — 4V15

Step 4: Combine the results
Now, the expression becomes:

4+/21 — 4/15
2

Step 5: Simplify the fraction

Finally, simplify the fraction by dividing both terms in the
numerator by 2:

421 4415
2 .

= 2v21 - 2V15

Final Answer:
The rationalized form of the expression is:

2v21~ 2V15.
Simplify the following

]
® 16 1) “\9) 7

Gi)  (0.027) > W R
y z
Sy -asy” o, 091D
(V) 8. (25)2n+3 3 (25)n+l 2‘,,_3 X8t+-
= = 3".X9H+I
i)  (64) *+(9) 3 Vi) g

. ' 5n+3 _6.5n+l |
(lx) 9x5ll _2)! xsﬂ
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We will start by applying the negative exponent rule, which

L 1
states that a b — —
a

81)“%_ 1

Next, simplify the expression ( )

@y -2
16 16%‘
Now calculate the powers:
81=3* = 81i=(31=3%=27
16=2* = 16%=(24)%=23=8

Thus:
3
814 27
| 16¢ 8
Therefore, the simplified expression is:
1 = 8
&7, = e
8

- 3
(i) (Z) - (9) X2
First, simplify each part step by step.
(3)_2 e B0 A6
4) T\ 3 T g
O
(4)3 8 64
9) 93 729
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Now combine all the terms:
16 64 y 16
9 . 729~ 27
To divide by a fraction, multiply by its reciprocal:

16 ® 729 - 16
9 64 27

Multiply the numerators and denominators:
16 X 729 X 16 162 x 729

IX 64x27 9 x64x27
Simplify the expression step by step:
162 =256 and 64 x 27 = 1728

Now simplify: X
256 x 729

9 x 1728

Factor the denominator:
9541728 = 15552

Thus, the simplified result is:
256 x 729 186624 12

15552 15552

Gii)  (0.027)7:
Rewrite 0.027 as a power of 3:
. 0.027 = 37
Now apply the negative exponent:
0.027)5=(33)3=3"=3
Thus, the simplified result is:

7 | x14421,35
(iv) ‘/ 4

yl4z7

3

First, simplify the expression inside the radical:
x14y21'235

N, 21-14 35—-7 _ .14 7 28
Lo myaE = XY Xg
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Now take the 7th root of each term:
Yt =x?, fyT=y, fz28=3*
Thus, the simplified result is:
x2yz*

5-(25)"*1-25.(5)2"
v) 5.(25)2n+3_(25)n+1
First, rewrite 25 as 5%
5+ (8%)n* o 25 . g2n
5. (52)2n+3 — (sz)nﬁ
Simplify the powers of 5%:
5-52(n+1) _ 25 . 52n
3 5 . 52(2n+3) — §2(n+1)
Simplify the exponents:

52n+2+1 - 52n+2

G4n+7 . §2n+2
Factor out the common terms:
52n+3 (52 — 1)
G 52n+2(54n+5 - 1)

Simplify:
52n+3 X 24
- 52n+2 bo4 (54n+5 = 1)
Cancel out 527+2 from both the numerator and denominator:

5% 24
_ = 54n+5 -1
Thus, the simplified expression is:
120
54n+5 -1
(16)™' +20(4™)
(V') -3 +2
27 x¢¥

Simplify the powers of 16 and 4 in terms of powers of 2:
16=24% 4=2% 8=23 |
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So:
(2¢)x+1 + 20'(22)2x
2x-3 X (23)x+2

Simplify the powers:
24(x+1) 320 5 241‘
= 2x—3 X 23(x+2)

Simplify:
'24x+4 + 20 - 24x
= T5x-3 x 23x+6
Now factor.out 24* from the numerator:
B 24%(2* + 20)

T 2x-3 y 23x+6

Simplify further:

_ 2%* % 336 336 x 2%
' - 2X=3 3 23x+6 = 24x+x+3
Cancel out the 2**:

336 |
= = g 2709

“Ttug, th: simplified expi2ssion is:
336 x 2~(+3)

2 3
i) (64)73+(9)2
We begin by rewriting 64 and 9 as powers of 2 and 3,
respectively:
64=26 and 9=3°
Now apply the negative exponents:
2
= (26)3=2"*
3
£(33)2=3"°
33

a 24 3 g
=2"*%3 —E;

nd 2% =16
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Thus, the simplified result is:
27
16
3n x9n+1
3n—1yxgn-1

(viii)
First, rewrite 9 as 32:
gn+l — (32)n+1 - 32(n+1) = 32n+2
gn-1 — (32)71—1 = 32(n-1) — 32n-2
Now simplify the expression:
3N 32n+2
3n-1 32]’1-2

_ _ o Iy
Use the property of exponents = =a™™m:

3n+}n+2 33n+2

3 3In~1+2n-2 = 33n-3
Now subtract the exponents:

- 3(3n+2)—-(3n—3) i 35
Thus, the simplified result is:

3% =243
sn_+3_6.5ﬂ+ 1

(lx) gxSn-2nxg5n
First, factor the denominator:
9x5"—2"X 5" =579 -
Thus, the expression becymes:
5n+3 - 6.5n+1

™9 —~2")
Now factor out 5" ﬁ:om_ the numerator:
573 = 5" x 53 = 5" x 125
So, the expression becomes: i
_-5"(125 - 6.5"+1)

5n(9 — 2n)
125 - 65™1
- G gN
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Ifx =3+ \/g then find the value of
1

(1) X+ L] | (i) X ——
X X
(i) ¥+ ) ¥
(V) x"~-+—]4— (vi) (x—-l-)-
x x

Given x = 3 + /8
- . 1
(1) x+x

: : 1 A .
We are given x = 3 + V8. To find o we rationalize the

denominator.
First, express x as:

x=3++8
1 . |
To find o multiply the numerator and denominator by the

conjugate of x, which is 3 — V/8:
1 1 3-8 3-8

Xx 3+v8 3-v8 (3+V8)(3-V8)

Now, simplify the denominator using the difference of squares
formula (a + b)(a — b) = a* — b*:

(3+V8)(3 - VB) = 3 - (V) =9-8=1

So,

l=3.;\/§
X

Now, calculate X +;1C=:
i+;c1-=(3+~/§)+(3—\@=3+3=6

Thus, the value df x + % is:

[6]
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G)y x-=2

x
. : %
Using the expressions for x and g from above:

. |
x=3++V8 and ——3 V8

Now, calculate X — l
x—-——-(3+ﬂ (3-v8)=3+V8-3+V/8=2V8
Slnch_=2\/_,wehavc. :
x—--';=2><2\/_=4\/§

Thus, the value of X — s

42|
Gii) *2+ |
We can use the identity for x? + xiz in terms of x + L.
X
1 132 |
x2+—2=(x+—..) -2
% x
From part (1), we found that x + i = 6. So:
1 " i
x* +F 6°—2=36—-2 =34
Thus, the value of x? + —-2- is:
5 b=

34

.‘ z__i
) x*-3

Step 1: Find x*

First, we square x = 3 + /8:

=(3+V8)
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Expanding:

x? = 32 + 2(3)(V8) + (V8)’
x2=9+6V8+8
x2 =17 + 6V8

-
Step 2: Find )

1 PN |
We need to find 22> 50 let's rationalize —:
x

Since x = 3 + /8, the conjugate of 3 + V8 is 3 — V8. We
multiply both the numerator and denominator by 3 — V8:

1 1 3-8

a »®
X . 3+V8 3-8
Now, we simplify the denominator: |
2
- (3+V8)(3-V8)=32-(vV8) =9-8=1
SO,';' =3 _"'" \/§

1
Next, square ;;:

= (-8

X
Expanding:

;13 = 32 — 2(3)(V8) + (V8)’

1
= =9-6/8+8
X

1 s
F=,'17—6\/§
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Step 3: Compute x* — ;%

Now, subtract x—lz from x2:
' 1 .
x* === (17 + 6V8) - (17 - 6VB)
1
X*——=17+6V8—17 + 6V8

1
xz = o 12\/@
X
We.can simplify V8 as 2+/2:
1
¥ ——=12x2V2 = 24V2

1
V) =2*+z
Step 1: Find x*

We already know that x? = 17 + 6v/8. To find x*, we square

x2:

x* = (x2)? = (174 6@2
Expanding:

x* = 172 + 2(17)(6v8) + (6v8)°’
x* =289 + 204+/8 + 288
x* =577 + 204V8

1
Step 2: Find —
x4
1
Now, we find 4 using the same method as before:

1 4
x—4=(3—-®

We will follow the same squaring method to expand, and after
simplifying, we get:
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1 .
— =577 — 2048
x>,
Step 3: Compute x* + i‘
1

Now, add x* and —
X

1
x* + —;=(577+204\/_ )+(577 204V8)
1
x* +— =577 + 577
X
il
X +x—4=1154

@ (e

Step 1: Find x — ~

X
We already know:

x=3+V8
1
-=3-V8
X

1
Now, subtract . from x:

x-3=(+V8)-(3-¥9)

1 .
x—;=3+\/§—3+\/§

1
x—;=2\/§=4\/§

Step 2: Square the result

1
Now, square x — —
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Find the rational numbers p and g such that
-34J2
8—3V2 -
4+3V2
8—3v2

We are asked to express
P 4+3V2

and q are rational numbers.

Step 1: Rationalize the denominator .

To simplify the expression and eliminate the square root from the
denominator, we rationalize by multiplying both the numerator
and denominator by the conjugate of the denominator. The

conjugate of 4 + 3v2 is 4 — 3+/2.
4-32
_3\/_:
8-3v2 4-3v2_(8-3v2)(4-3V2)
4+3V2 4-3V2 (4 +3v2)(4 — 3V2)

Step 2: Simplify the denominator
The denominator is a difference of squares:

(4+3v2)(4-3V2) =42 — (3v2) = 16 — 18 = —2

Step 3: Simplify the numerator
Now, expand the numerator (8 - 3x/f) (4 — 3@:

(8 —3V2)(4-3v2)

=8-4+8-(-32) + (-33) 4 4 (-3/2)
- (~3v2)
=32-24V2—-12V2 +18
=32+ 18 — 36V2

=50 — 36V2

Step 4: Combine the numerator and denominator
We now have:

in the form p + qV2, where p

Multiply the expression by

50—36ﬁ
-2
<  studyplusplus.com €




We can split-the fraction into two parts:

50 36V2
5T 5 = 5+ 1842

Step 5: Express in the desired form
Now we have the expression:
—25 + 18V2
This is in the form p + gV2, where p = —25 and q = 18.
Simplify the following: |

3 3
(l) (25)2 :< (2434)5 (“) f|4 *y(4 7):-: !
(16)" x (8)? i
B !
(216)° x(25)
(i11) =
(0.04) 2
! 2 2 12 o
(iv) [a3+b3]x(a3—a3b3+b3)
3 3
. (25)2x(243)5
@ -
(16)4x(8)3

Step 1: Simplify the powers
We will simplify each of the numbers in the powers.

: 3 3 >
o 25 =152%150(25)z=(5%)2=5%=125
3 3
o 243 = 3% 50(243)s = (3%)s = 3% =27
S 'S
o 16 = 2% 50 (16) = (2Y)s = 2° = 32

4 4
e 8=2350(8)3=(2%)3=2*=16
Step 2: Substitute into the expression
Now substitute the simplified values:

(25)7 x (243)s 125 x 27
(16)5 X (8)§ 32X 16
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Step 3: Siﬁlplify the fraction
Multiply the numerators and denominators:
125 x 27 3375

32x16 512
Thus, the simplified answer is:
3375

514

. s4x3/(27)%*
(“) gx+1 +216(32“"‘1)
Step 1: Simplify the cube root term

e 27=33% 50 3,/(27)2" = 3/(33)2x = 32x

So, the numerator becomes:

54 x 32%

Step 2: Simplify the denominator

e 9= 32, so 9¥+1 = (32)x+1 — 32(x+1) - 32x+2

o 216=3"x23 S0€P6(3% 1) = 3% x 2% x 321 o
23 i 32x+2
Now the denominator becomes:
32x+2 o 23 X 32x+2 e 32x+2(1 + 8) =0 x 32x+2
Step 3: Substitute into the expression
The original expression is now:

54 x 3%
| 9 x 32x+2

Step 4: Simplify the fraction

We can cancel the common powers of 3:

54x3%* 54 1 1 6. 2
= X==0X=====—
9 x 32x+2 9 32 2% 3
Thus, the simplified answer is:
2
3
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- .
(216)3><(25)%
(i) - =3
(0.04)7
Step 1: Simplify each term
e 216 =63 s0 (216)§' = (63)2 = 6% = 36

o 25=52 50(25) =5

-3

— 3
. 004——30(004)2— ~)* =25z = 125

Step 2: Substitute into the expression
Now the expression becomes:

36 x5 _ [180  [36
325 - 125‘@“:

Thu's, the simplified answer is:

vl o

6
3

1 2 :
(iv) (as + b3) (as — a3b3 + b%)
Step 1: Recognize the pattern
This is a product. of two binomials, which is in the form (x +
y)(x? — xy + y?), where:
o X = a%
2
e y=h3
Using the identity (x + y)(x? — xy + y2) = x3 + y3, we can
simplify:
1 2 2 12 4
a3+ b3 and a3 -—-a3b3i+ b3 becomes a+b
Thus, the product is: .
' a+b
The simplified answer is:
a+b
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