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1. Simplify the following:
(i) 3(a* b3 x 5 (a2 b?)3
Solution:
= 3(a*0 b%0) x 5 (a® b®)
=15 (a46 b36)

(i) (2x 2 y%)?
Solution:
- (23 X 2x3 y3x3)

=8x0y?
(i)

Solution:

(4x107)(6x107°)
8x10*

(4x107)(6x107%)
8x10*
(24x107x107%)
T
_(24x1077)
T sx10t
_(24x10%)
T ogx10?
_(3x10%)
T
3

100
4ab%(—5ab’
(iv) ( )
10a2b?

Solution:

2022
10a2b?

- -2p?
() (2L

aZb3
Solution:

iny 2n

T a2np3n

. (a3n—9 )6
(VI) a2n—4

Solution:



_ q18n-54

T

- a1 8n—2n—54+4

- a16n—50

2.I1fa=3andb = -2, find the values of:
(i) a® + bP

(i) a® + b?

(iii) a° + b?

Solution:

(i) We have,

(iii) We have,

ab + b
=(3+(-2)'?
-(3-2)°

=170

=1

3.Prove that:

. 2 2 b 12 2 ¢ 2 2
(I) (ii_Z)a +ab+b” (%)b +bete (%)c +cata® _ 1



2(a*+b*+c?)

_b+b2 bb2b+ c 2_+2_
")( )aa X(X) CTC (X_a)C caa_X

vee a b I
() (X)° x (22 x (X )P =1
Solution:
(i) To prove
x2 ya2+ab+b? x° \bZ+bc+c? X° \c2+cata? _
(=) < (55) < () =1

Left hand side (LHS) = Right hand side (RHS)
Considering LHS,

a3 +a2brab? Xb3 +b2crbe? Xc3+cza+ca2
X X

xaZb+ab2+b3 xbZetbe2+e3 x¢c2atcaZ+ad
Xa3+a2b+ab2—(b3 +a’b+ab?) Xb3 +b2ctbe?—(c* +bretbe?) Xc3+c2a+ca2—(a3 +c?a+ca?)

3_1.3 3_.3 3_.3
a’—b ><Xb ¢ x gt

a—b3+b3—c3+cP—a’
0

I T

or,

Therefore, LHS = RHS
Hence proved

(ii) To prove,

a 2—b+b2 b bz_b+2 c %€ +2_ 2 3+b3+3
(XTb)a a X(XTC) ctc X(XTa)C cata _X(a &Y

Left hand side (LHS) = Right hand side (RHS)
Considering LHS,

X(a+b)(a2—ab+b2) % X(b+c)(b2—bc+c2) < X(c+a)(c2—ca+a2)

3113 3,-3 3.,3
+ + +
X80T 5 xBTS yetra

K@ b e

X2(213+b3+c3)
Therefore, LHS = RHS
Hence proved
(iii) To prove,

c a b _

() X (A)F % (£ =1
Left hand side (LHS) = Right hand side (RHS)
Considering LHS,

(35) * (22) > (



Xac—bc > Xba—ca > Xbc—ab

X
X
1

Therefore, LHS = RHS

Hence proved

ac—bctba—ca+bc—ab
0

4. Prove that:
(i) o + o = 1

1+x20 1+xb2
ss 1 1 1
+ +

( ! I) |+xb-a4xc—a 14+xab4xeb 1+xb—c4xa—c
Solution:

. 1 1

+ =

(7 1+xab 1+xb2 !

Left hand side (LHS) = Right hand side (RHS)

Considering LHS,
1 1

x& + b
T
x° X2
xP+xa xa+xb
xP+x2
1

Therefore, LHS = RHS

Hence proved

" 1 1 1
(i) 1+xb-a+xea * 1+x27b4xed * Ixb-exa—e

Left hand side (LHS) = Right hand side (RHS)

Considering LHS,

1 1 1

+ +

a C
1+X_b+ﬁ 1+X—b+x—b 1+ﬁ+ﬁ
xd x4 X! X x¢  xC
x? xP x©
xa+xb+xce xb+xa+x¢ x¢+xb+xa
ay,byc
XXX
XA+x0+x°

Therefore, LHS = RHS

Hence proved

5.Prove that:



() ——+ ——+—L =abe

I+a+b7! 1+b+c7! I+c+a!
(i) (@' +b 1!
Solution:

(i) To prove,
R N
I+a+b! l+b+c! I+c+a!

Left hand side (LHS) = Right hand side (RHS)
Considering LHS,

= abc

atbtc
11,1
ab bc ca
atb+c
at+btc
abe

abc
Therefore, LHS = RHS
Hence proved
(ii) To prove,

~1 4 p-1y-1_ _ab
(@ +b) =%

Left hand side (LHS) = Right hand side (RHS)

Considering LHS,

1
@)
1
1,1
(g"‘g)
1

a+b
)
ab

at+b
Therefore, LHS = RHS

Hence proved

_ 1 1 1
6. If abc = 1, show that vl e g
Solution:

To prove,

1 + 1 + 1
I+a+b! 1+b+c¢! l+cta!

Left hand side (LHS) = Right hand side (RHS)
Considering LHS,




1 + 1 + 1

l+at+ L 1+b+1 l+c+1

b c a

b C a
b+ab+1 + ctbe+1 + atac+1 (1)

We know abc =1

1

ab

By substituting the value c in equation (1), we get

1

c=

b E + a
b+ab+1 1 ipL 1

a a? +b( - )+l a+a( - )1

b i ab

b+ab+1 + 1+b+ab 1+ab+b
b 1 ab

b+ab+1 + 1+b+ab + 1+ab+b

1+ab+b

b+ab+1

1
Therefore, LHS = RHS

Hence proved

7. Simplify:
(i)

Solution:

3n><9n+1
311—1 ><9K1—1

_ 3™x9"x9
T s on

_— X

3 9

=0x3x9
= 243

v (3X2571)(25%57M)
(i) (5x52"3)-(25)n1
Solution:

(5%25"%25)—(25%25")
(5x25"x125)(25"x25)

_25"x25(5-1)
T 25"x25(25-1)
A

24

1
6

(iii)

(5n+3)_(6>< 5n+1)
(95M)—(2°x5")

Solution:



(5n+3 )—(6><5“+1)
(9x5")—(27x5")

(5"%5%)—~(6x5"%5)
(9%5")~(2%x5")

_57(125-30)
57(9-4)
9

W

5
9
(iv)

Solution:

1]
—_

(6>< 8n+1)+(16><23n—2)
(10x23"1)=7x(8)n

(6x8"x8)+(16x8"x 1)
(10x8"x2)=(7>(8)")

_8"(48+4)
© 8"20-7)

2
13

=4

Level 2
8. Solve the following equations for x:
(i) 72X+3 =1

(ii) 251 = 4%73
(iii) 27X = 8+
(

. 2x _ 1
iv) 4 =3

(v) 471 x (0.5)372x = (%)x
(vi) 2°X7 = 256

Solution:

(i) We have,

- 72x+3 =1

- 72x+3 - 70

=>2x+3=0

=>2x=-3



(ii) We have,
2X+l — 4X—3
2X+l — 22X—6
X+1=2x-6
x=7

(iii) We have,
25X+3 — 8X+3
25X+3 — 23X+9

Sx+3=3x+9
x=3
(iv) We have,
1
, 312
2% >
24X — 2—5
_ =5
4
(v) We have,
2x—2 1\3-2x _ 1
22x : % (3)33 2X (5)3)(
X— x—3 _ 1\3x
2777 X270 =(3)

2x=6

42x = L

o

451 (0.5 = (%)x
D2X-242x3 (%)3){

24X—5 — 2_3X
4x-5 =-3x
7X =95
x= >
7

(vi) 23%7 = 256

73x=7 _»8
3x-7=8
3x=15
x=5

9. Solve the following equations for x:
(i) 22x _ 2x+3 + 24 =0

(i) 37 + 1 =2 x 3%
Solution:

(i) We have,



502X _oxt3 4 o4 _

=> 22X 424 = 2% 3
=>Let2* =y
=>y2+24=y><23

= y2—-8y+16=0
=>y2—4y—4y+16=0
=>y(y-4) -4(y-4) = 0

=>y=4

=>X2 :22
=>x=2

(i) We have,

32X+4+1 :2 % 3x+2
(3X+2)2+ 1 =2 x 3X+2
Let 372 =y
y2+1=2y
y2—2y+1=0
y’—y-y+1=0
yy-DH-1ly—-1)=0
y-Dy—-1)=0
y=1

10. If 49392 = a*b>c?, find the values of a, b and c, where'a, b and ¢, where a, b, and c are different positive
primes.

Solution:
Taking out the LCM , the factors are 2%, 3%and?7°
a*b?c’ =24, 3%and7’

a=2,b=3andc=7][Since, a, b and c are primes]

11.1§1176 = 2% x 3° x 7°,Find a, b, and c.
Solution:
Given that 2, 3 and 7 are factors of 1176.
Taking out the LCM of 1176, we get
2% x 31 x 7222 x 30 x 7°
By comparing, we get

a=3,b=1andc=2.



12. Given 4725 = 3% x 5° x 7°, find

(i) The integral values of a, b and ¢

Solution:

Taking out the LCM of 4725, we get
37 x 52 x 71 =32 x 5P x 7¢

By comparing, we get
a=3,b=2andc=1.

(ii) The value of 272 x 3° x 7¢

Solution:

\(2{-a} \times 3*{b}\times 7*{c} = [latex]2{-3}\times 3*{2}\times 7A{T)\)\(2*{-3}\times 3*{2}\times 7A{1}\]">
[latex]2*{-3}\times 3*{2}\times 7M{1}\) = % X9 x7

63
8

13.1fa=xyP!,b=xy9 " and ¢ =xy"!, prove that a9 "b" PP = 1
Solution:

Given,

a=xyP ! b=xy9 landc=xy"!

To prove, a4 "b" PcP 9 =1

Left hand side (LHS) = Right hand side (RHS)

Considering LHS,

=alb" PcP 1 (i)

By substituting the value of a, b and c in equation (i), we get
= (xyP I (xy T P(xy P

= XyP4PIaTyy ArPATHP ey IPTGPHY

= Xy P4 PratTtarpgTrppTIqpiq

= Xyo

=1
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1. Assuming that x,y,z are positive real numbers, simplify each of the following
(i)
5
(V(x3))

— 5 — 5
&) =(5)

(i)




(iv) -
(V%) 5T Vx>

W]

= (x7) * (y}) = Vxy?

X
[SS118}

y2

L
2

)

=

X

(ST

(xy

X

1
X2y

(X7 xx7)x (y2 xyT)

W=
<«

2

L1
22

2 s
=X )y ™)
_35 -2
=x )y )
9
_y4
s
X6
(v)
*543X10y5210
1
= (243x'%y°219)3
1 10 5 10
= (243)5x3y3z%
1
— (35)5X2yz2
= 3x%yz?
(vi)
x4 %
(25)
10
=)
leX%
-
25
2
(3



(vii) I
2y (%)

— 5 4
=(H) ()

=(2)’(¢y

1 1
-3 (&)

1
. L
g 2_ X 6_)2
37
= ( 2x2x2x2x2 6x6x6%6 )
3x3x3%3%3 TXTXTXT

512
(+303)

2. Simplify
(i)
(167%)




(i)

\(343)7°

1

=[(343)°1°
— (343)>3
()
=(77)

= (L)

= (35)

3 3
(25)2%(243)5

5 4
(16)4x(8)3
3 3
(53*)2x((3%)3

5 4

(4T x((4*)3




-]

z
(52 ><7—4) 2

X
(57T )_v
z A = -
EHZm7 5P xm@%

7 z =5 =5
(51)Tx(7TH? EENE
_z _15
5 2x77 35x7 2
7714 1525
57/x7 ST 3

7 15
77+ﬁ 55+7
L 525




3. Prove that

() (3 573 = V3TN5) x 3 x 56 = 2
(\/3 x 573+ \%3_1\/5) x \f3 x 56

=(3%57) 3 (9 x (3 x5

= (B =G < (350
= (32 (5)T ()T (5)D) *((3)F x(3)7)
= () P x (T X (3 G)

— (3T X (597X (B) X (5)
— (3)7 % (5)7) x (3)" % (5))
— (37T x (52

— () <)

=)' *(3)

=@3)>*®

= ((3)* (1)

=(3)



(if
1
: L
95 =3 x50 —(g)
1

i —_—
(3% -3-(5)
33— (9T

— 3 -3-(9) >
=27-3-9
15
(i) |
P o3 %87 x40+ (%)
5 ) L -1
=(2_12) —3><8?><1+(j—2)2
2L

9.2 2
=2 2) —3 x 83 x1+(zzx_;)

= 16-3x4+14

_ _ 4
=16—12+14

12+4
3

16

3

(iv)
1 1 1 _
22x33x4% . 43x55

_L '

10 5x5

3
5

11 1 3
22x33x(2%)%(2%) 3x(2x3)

13 4 7
(2%5) 3x55x33x5 3

! -8 1
22x22x(2%) 5x21x33x3

L1 3 4 7
2 5x5 5x55%x33x%x5 5
1 1 1 6 1 4
25 x22x22x2 5x2x33%x3%x3 3
1 3 7
5 5x55x5 5

1.1 6 1 1 4
2275 M5x3)3"3

13 7
5 5x55x5 5



@5

6 3
+1—?+1 X(3)1_?

575
1 6
@5 53"
5—1
) (2)2_1><(3)H
- 2O

@@
—

=2x1x5

VL 4001y - 27)F

2

I I 33

2t T~ ()
(0.01)2

=

2
+—L - —3)"5
.12

2
i (0.11)1 —G)

1
oy °

10—-9
1

I
_|_

Il
L = = N[— N~
+ o+

(vi)
2n+2n—1
2n+ 1 _211
204201
2Mx2lon
_o2nh

2"[2-1]

1
1+5

1
+

1
2

e —



(vii)

(viii)

373x6%x\08

= A1
52x3¥2x(15) 333

_3X36X\/_7><7><2

5°x(35 ) (15752

373x36x742

P
3

SZX(%)X 1 %3

2 4
5 3 (15)3

373x36x7V2

(O8] =

1
3

2
52><5_§>< 1 7 x3
(5:3)3
373x36x7\2

7

2 4 1
52x5 3x53%x33x33



373x36X7V2

2 4 _4 1
(52><5 3 x5 ?)x3 3Ix33

4 1
373x36x7V2x33 %33

(533
3_3X36X7\/EX3%X3%
6-2—4

(5) 3
3T 36x7V2
x36x7V2
X
=333 x 36 x T\2
=373 x 36 x 7\2

=372 x36x7\2

0.6)°—(0.1)!

-1 3
SROR]

4. Show that

. 1 1
(I) 1 +Xa—b 1+Xb—a B
Left hand side (LHS) = Right hand side (RHS)
Considering LHS,




1 + 1

a b
1+ X
xb I+ xa
x° X2
xP+xa xa+xb
xP+xd
x2+xP
1

Therefore, LHS = RHS

Hence proved

(ii) ! + ! + !

] +xb-a+xc—a 1+xa-b4xc-b 1 +xb—c+xa—c
Left hand side (LHS) = Right hand side (RHS)

Considering LHS,
1

+ +
b c xa . xC a
#2554+ 1+xb+xb 1+ +z—c
x? X + x°
xa +Xb +x¢ Xb +xa+x¢ x¢ +Xb +xa
x2+xP+x¢
x2+xP+xe
1
Therefore, LHS = RHS
Hence proved
(i)
a(a b) b(b a) atb

[( xa(ath) ) ( xb(bta) )]

a(a b) b(b a) a+b

()= (3]

e ath

= [ ()

— [X(az—ab)—(az—ab) - X(b2—ab)—(b2—ab)]aer

Xa2 —ab

xaz+ab



(i)

- -

a—c (Xﬁ)g(xﬁ) cb

(x77)

1 1 1
— (X (a—b)(a—c) )(X (b—c)(b—a) )(X (c—a)(c—b) )

1 + 1 + 1
= X (a-b)(a—c) (b—c)(b—a) (c—a)(c—b)

1 + -1 + 1
=X (a—b)(a—c) (b—c)(a—b) (a—c)(b—c)

(b—c) —(a—c) (a—b)
=X (a—b)(a—c)(b—c) (b—c)(a—b)(a—c) (a—c)(b—c)(a—b)

b—c—a+ct+a—b

= X (a=b)a—c)(b—c)

0
=X (a—b)(a—c)(b—c)

=x0=1

22 atb (b2 btec o .o atc

) (55 (55 (55 2@ b+

(b2 btc 2 o atc

) ()

2.2 atb

() (

X

atc

(Xa2 +b?—ab )a+b (Xb2+c2 —bc )b+c (XCZ +a’—ac )
_ (Xaer(a2 +b%—ab) ) (XbJrc(b2 +c?—bce) ) (XaJrc(c2 +a’—ac) )

3,122 213,12 32 12 TN, %, 2.3 2., 3,2 2
_ (va t+tab-—a-b+ab-t+b’—ab b +bc —b~c+cb*+c 4be ac-+a’—a‘c+c +a‘c—ac
= (x ) (x ) (x )

= (x0T (X0 (xE)

_ (Xa3+b3+b3+c3+a3+c3)
— (X2a3+2b3+2c3)

_ (X2(a3+b3 +c3))

() (7)) e =

(Xa_b )a+b (Xb_c )b+c (Xc_a )c+a

212 w22
a‘—b Xb Cx
22—b2+b2—c+c?—a2
= 0

=1

2_,2
— c —a
=X



a( aa | )

= (XT)

a2_a—1+1

= (Xaz_—l)

a2—a0
=(x =)

2

et
- ()
= X1 =X
g a2l Xty a2 ytz 73 Z+X _
(vii) [ vl ] 272 R =1
a1 Xty e y+z o2t Z+X
[ aytl ] az+2 ] ax+3

= a(x+l)—(y+l)]X+ y [ a(3y+2)—(er2)]-‘YJr p’ [ NCax! )—(x+3)]ZJrX

— [ax_y ] Xty [ay_z ]y+z [az_x ] Z+X

= [ [ [
_ axz—y2+y2—zz+z2—x2 — g0
=1

at+b b+c cta
3a b 3¢
i) (3)(2) (2)

=1



. athb 3 b+tc _  cta
(%) ) ()
=(3 a-b )a+b (3 b—c )b+c (3 c-a )c+a
_ 3a2—b2 v 3b2—c2 2 3(:2—.212

_3 2—b2+b2—c2+c?—a2

=30 =1
Level 2
502X =3Y = 12% showthat L = L + 2
V4 y X
2X=3Y =2 x3x2)
2% =3Y = (22 x3)
2X =3Y = (2% x 3"
2X=3Y=12%=k
2 =kx
3=ki
12 =k
12=2x3x2
12 =kt = kv xkt x k=
1 2,1
z — X y
11,2
z y X

6. 1f2* =3Y =6_Z,showi‘hati + 14 by
X y z



2% =k
2=k~
3 =k
3=k
67 =Kk

= L

6Z

6=k
2x3=6
ks x kv =k %
~+ % =—2 [by equating exponents]
141419
X y z

2zx
Z+X

7.1fa* = b = c¢% and b> = ac, then show thaty =

Leta*=bY=c*=k
a=kv.b=kv,c=k?
Now,

b? = ac

12 1 1
(k¥) =kx xkz

2 1.1
ky =kx'z
y X z
2 _ X+z
y XZ

_ 2xz
y'__ X+z

8.1f 3% = 5Y = (75)", show that z = el

2x+y



3=k

5¥ =k

5=k

757 =k

75 =k=

31 x 52 = 75!

K x kv = k&

1 2 1

Xy T2

y+2x_1

Xy _;
2x+y

9.1f (27)" = 5, find x

We have,

X __ 9
27) =«
33 _ 9
3=
3x _ 9
37 =5
3x _ 32
3=
33x:32—x
3x=2—-X
3x+x=2
4x =2
1
T2

[On equating exponents]|

Here the value of x is +

2

10. Find the values of x in each of the following

We have

(i) 25% = 2¥ = \h20



25% + ¥ = V20

_ 2 (220)%
2X

— 25X—X — 220><%
— 24X — 24
=4x=4 [On equating exponent]
x=1
Hence the value of x is 1
(). (2% = (22"
We have
2 =2
— 23X4 — 22><X

12 =2x
2x =12 [On equating exponents]|
Xx=06

Hence the value of x is 6

3% 5 X s
(i) (3) (3) =2
We have
X 2x
(%) (%) =—12275

G 6 5

6F ey 3

52X—X o 53

=

=

32x—x 3 3

x50

X 3
=(3) =(3)
Xx=3 [on equating exponents]

Hence the value of x is 3

(iv)
5572 x 3373 = 135

We have,



5¥72 x 3373 = 135
= 552 x 3773 = 5x27
= SX—2 X 32X—3 — Sl X 33
= x—2 =1,2x —3 = 3[On equating exponents]|
=>x=2+1,2x=3+3
=>x=3,2x=6=>x=3
Hence the value of x is 3
(v). 2X7 x 554 = 1250
We have
2X77 x 554 = 1250
= 22X x ¥4 =2 x 625
=27 x5 =2 x5t
=>x—-7=1=2x=8,x—"4=4=>x=8
Hence the value of x is 8

(vi).

H =5
(4%)2)(4-% _ 3_12
7@x+9)
(4)3 X2 :3_12
$x+3) _ 1
4 ==
2 1
(477 = %
2
2x+L
@7 =5
2
23xt¢) _ 1
2y ==
@) =1
2
@)5 =2
Ix++=-5



4x+1=-15

4x=—-15—-1
4x =—16
_ -6

4
x=—4

Hence the value of x is 4

(vii).

. =3
Hence the value of x is —=—

(viii).

52X+3 — 1
52X+3 — 1 % 50
2x+3=0 [By equating exponents]

2x =—3
-3

2

2

(13)% =4 -3¢
(13)X =256 -81-6
(13)% =256 — 87

(13)% = 169

(13)~ =132

VX =2 [By equating exponents |
(X =2y

x =4

Hence the value of x is 4



N3 =2
__x+l
V3 =%
?x-i-l 5 3
(\/g) = (g)
x+1 -3

W3 =)

L(x+1) -3
(2 =(3)
S(x+1)=-3
Xx+1=-6
X=—6—1
X =-7

Hence the value of x is 7

1. 1fx =27 + 2%, show that x> — 6x = 6

x> —6x=06

x=23 +23

Putting cube on both the sides, we get
x3= (25 +23)]

As we know, (a+b)® = a® + b® + 3ab(a+h)
x3=(25) +(25)° +3(23)(27)(25 +25)
¥ (27) +(25) 327
¥ =(25) +(23) +32)(x)

X3 = 6 + 6X
X3 - 6x=6

Hence proved
12. Determine (8x)*, if 9¥*2= 240 + 9%,

9x*2 = 240 + 9"
9% .92 = 240 + 9¥

Let 9% bey
81y=240+y
81y -y=240

80y = 240



y=3
Since,y=3
Then,
9%=3
3% =3

Therefore, x =

| —

(8= (8 x 1)
- (4)3

=2

Therefore (8x)* = 2

13. 1f 3**1 = 9¥2 find the value of 21**
X+l - gx-2

3x+1 - 32x-4

X+1=2x-4
X=9

Therefore the value of 21" = 21%5 =26 = 64

1
14.1f 3% = (81)" and (10)¥ =0.0001, find the value of 2X*4,

1
3% = (81)" and (10)¥ =0.0001
34x - (3)—4
x=-1
1
And, (10)y =0.0001
< —4
(10)y =(10)
R
y
1
Y= =
To find the value of 2**%, we need to substitute the value of x and y
9XHy = 9TH(=7) = 911 2 90 = ¢
15.1f 5% =125 and 10Y = 0.001. Find x and y

5% =125 and 10Y = 0.001

53x = 53
x=1

Now,

10Y = 0.001
10Y=1073



y=-3

Therefore, the value of x = 1 and the value of y = -3

16. Solve the following equations

(1)

3 =27 x34

3t = 33 34

3x+l — 33+4

x+1=3+4 [By equating exponents]
x+1=7

x=7-1

X=6

£ = (T6)* = (V8)

= (16%) " = (\B)

- [2H] =29

(2°

2

2% = (23) * = (27)

24X — 23

4x =3 (By equating exponents)
-

27y =23

- % = (By equating exponents)



(iii).
37! x 5% =225
3X—l X 52y—3 — 32 X 52
x—1=2 [By equating exponents]
x=3
3X—l % 52}/—3 — 32 X 52
2y —3=2 [By equating exponents]

2y =5
y=3
(iv).
81 =162 and (1) = (1)
(23)X+1 and (2_1)3+x _ (2_2)3y

3x+3=4y+8and —3 —x=—06y
3x+3=4y+8and 3 +x =06y

3x+3=4y+8andy= 3J6FX
3x+3=4y+8—eq1
y = 3J6rx —-eq2
Substitute eq2 ineq1
3x+3=4(2%)+8
3x+3=2(5%)+8
3x+3=(EX)+ 2
3(3x+3)=6+2x+24
9x +9 =30+2x
7x =21
x=2
X =73
Putting value of x in eq2
343

< =l



X

4X—l % (0.5)3—2X — (%)
3-2x X
227 () = ()

_ 3-2x _
22X 2 x (%) =2 3x
22X—2 x 2—3+2X — 2—3X

2x—2—3+2x =-3x [By equating exponents]

4x +3x =35
7xX =35
x=2
(vi).
ruli 1-2x
Vi = ()
. 3 020 .
(5) =) > =-1+2 [By equating exponents]
1 _
5+ 1 =2x
2x=%
x=2

17. If a and b are distinct positive primes such that \1361)—4 = a*b®; find x and y
(a6b—4)% - axb2y
6 —4
asbs = a*b¥

—4
a’b= = a¥b¥

Xx=2,2y = _3—4
—4
_ 3
Y=
__2
y=73
18.1f a and b are different positive primes such that
(1)- ,
a~1b? . ,abs
( a2b4 ) - ( a2b3 ) =a'b

find x and y



—127 3.3_5 X
(5) ~(5p)=ab

(:—T—2b2+4)7a+b(a3+zb—5—3) — 2XbY
(a—3b6)7 = (a%h7%) = a¥b¥
(a21b%2) = (aSb78) = axb¥
(a—21—5b42+8) — 2XpY
(a—26b50) — XY
x =-26,y =50

(i)(a+b) " (@' +b!)=a*bY, find x and y
(a+b) (@' +b")

=(=5) (3 + 1)

— 1 b+a
= ()

= (ab) ' =alb!
By equating exponents
x=—l,y=-1
Therefore x+y+2=—-1—-1+2=0
19. If 2% x 3¥ x 5% = 2160, find x,y and z. Hence computethe value of 3* x 27 x 577

2% x 3Y x 52 = 2160
2% x 3Y x 5% = 2% x 33 x 5!
x=4,y=3,z=1
X X2V x5%2=3%x23 x5!
_ 3x3x3x3
T T2X2x2%5

81

40

20. 1f 1176 = 2% x 3® x 7%, find the values of a,b and c. Hence compute the value of 2 x 3° x 77 as a fraction



1176 = 2% x 3° x 7°

23 % 31 x 72 = 98 % 3P % 7°
a=3,b=1,c=2

We have to find the value of 2% x 3% x 7°¢
28 5 3D % 77¢ = 93 x 31 x 72

_ 2x2x253
Tx7
_ 4
19
21. Simplify
(i) )
arb &7 cra O
(=) (Xa) (X )
(Xa+b—0) a- (Xb+c—a) —C (Xcha—b)C_a
(Xaz—b2 —ca+cb ) (Xb2 —c2—ab+aC) (Xc2 —a2—bc+ab )
Xaz—bz—caJrchrbz—cz—abJrachcz—az—chrab
0 _
x' =1
(ii)

l{?Xl "\ermX‘{‘f);—T

1*{)/Xl—m X ™ym—n x *\}/Xn—l

1 1

(XY () < (e
I-m m-n n-1
(X)F X (X)X (X) T

mon n—|

(X) lm mn nl

(x)" i R M)

nl-mn+Im—nl+mn—ml

(X) mnl
2

(X) mnl

x'=1

22. Show that



m n
(aty) x(a=y) m+n

)

~
o |

(L) x(b-Ly

b1 ™ ab—1 "
(L) (e

m n
ab+1 ab+1
(=) (=)

= (2) *(2)
m+n
~(2)
Hence LHS = RHS
23.

(). 1f a = x™"y! b = x"y™ and ¢ = x"™y", prove that a™ "b"c'™ = 1
(Xm+ny 1 )m—n (Xn+ly m )n—l (Xl+my n)l_m

— (X(ern)(m—n)y I(m—n) ) (X(n+l)(n—l)y m(n—I) ) (X(ler)(l—m)y n(l-m) )

_ (sz—nzylm—ln) (an—lzymn—ml) (Xlz—mzynl—nm>

_ Xmz—n2+n2—12+l2 —m? y Im—In+mn—ml+nl-nm

= x0y?
=1

(i). Ifx = a™" y = a"*l and z = a'"™, prove that x"y"z' = x"y'z™
LHS = x"y"Z!

( qmin )m ( an+l )n ( al+m )l
— am2-i-nm x an2+ln % a12+ml
— an2+nm % a12+ln % am2+ml

= g(m+n)ng(n+thlg(I+m)m

— Xnylzm



