LEVEL 1

1.

481 -83216 +15332 +~/225
= 3 =846 + 15325 +4/15°

=>3-48+30+15
>0

J8 -4 + 3625 - 4125

N (23/2.22/3 4543 53/4
= p13/6 | 525/12

x +3x|=10

When x>0 when x<0
=>x+3x=10 > x-3x=10
=>x=5/2 >x=-5

let the no. be (x), (x + 1) ,(x + 2).

when a number is divided by 3, the remainder obtained is 0 or 1 or 2.
therefore,

x=3nor(3n+1)or(3n+2)

if x = 3n, then x is divisible by 3
ifx=3n+1thenx+2=3n+1+2=3n+3

=>x=3(n + 1) is divisible by 3

ifx=3n+2,thenx+1=3n+2+1

=>3n+3=3(n+1)

so, we can say that one of the numbers n, n+ 1 and n + 2 is always divisible by 3.
n(n+ 1) (n+2)is divisible by 3.

now,

similarly, when a no. is divisible by 2 remainder obtained is 0 or 1.
therefore,

x=2ror(2r+1)

if x = 2r, then x = 2r and (x + 2) then,2r + 2

=>2(r + 1) are divisible by 2
ifx=(2r+1),thenx+1=2r+1+1=2(r+ 1)is divisible by 2.

So,we can say that one of the numbers among x, x + 1 and x + 2 is always divisible by 2.
X (x + 1) (x + 2) is divisible by 2.

n(n+1)(n+2)is divisible by 2 and 3.

Therefore, n (n+ 1) (n + 2) is divisible by 6.
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T+x77  1+x7
1 1
> — + —
1+§ 1+;§
x4 x4

xbxa T xbixa
=>1



10.

1.

27 =3 =67 =
=>2=k"3=k" 6=k
>2X3= k]/x.kl/y _ k(l/XH/Y)
> 6= kl/z _ kl/x+1/y

1141
X y z

=

25% 1 =521 _100

= 522 _ 521 _ 100

=>100=4 - & [a=5"]
=100 = 3%

=a=625=5"

- 5% _ 54

>x=2

100725
J25 +x

500 _
= 5+x 50

=>10=x+5,x=5

1 1 1
xb Yoo [ x¢ \ea [ x\ab
=] S
x¢ x“ X

= (x(b—c)‘# x(c—a):t x(a—b)j;

50

1_1,.1 1.1 1
= Xxc PRI

>x0=

18 = (5442)

= 38x—6 X 24x—3 3 39x—12X23(3x—4)/2
When bases are same then powers are equal
>8x-6=9%x-12,x=6

Step 1: Divide (176),, successively by 2 until the quotient is O:

176/2 = 88, remainder is 0
88/2 = 44, remainderis 0
44/2 = 22, remainder is 0
22/2 = 11, remainder is 0
11/2 = 5, remainder is 1
5/2 = 2, remainder is 1

2/2 =1, remainderis 0
1/2 = 0, remainder is 1



Bin:

Step 2: Read from the bottom (MSB) to top (LSB) as 10110000.
So, 10110000 is the binary equivalent of decimal number 176 (Answer).

12. Divide (472),, successively by 8 until the quotient is O:
472/8 = 59(quotient), remainder is 0
59/8 = 7(quotient) , remainder is 3
718 = 0(quotient), remainder = 7
So, 730 is the octal equivalent to the decimal number 472 (Answer).

13.(523), = (20B) 4

Divide (523),, successively by 16 until the quotient is O:

523/16 = 32, remainder is 11(=B in hexadecimal system)

32/16 = 2, remainderis 0

2/16 = 0, remainder is 2

. So, 20B is the hexadecimal equivalent of decimal number 523 (Answer).

14. (2776),,

Divide (2776),, successively by 12 until the quotient is O

2776/12=231, remainder=4
231/12=19, remainder=3
19/12=1, remainder=7
1/12=0, remainder=1

So, (1734),,is the duodecimal equivalent of decimal number 2776.

15. Step 1: Look up each octal digit to obtain the equivalent group of three binary
digits. You can use the table below to make these conversions.

Octal to Binary Conversion-Table
oo 1 2 & 4 8 6 7

000 001 010 011 100 101 110 111
(7)g = (111),
(4)g = (100),
(6)g = (110),

(4)s = (100),

Step 2: Group each value of step 1 to make a binary number.

111 100 110 100

(7464)s = (111100110100),
Step 3: Now convert the binary number from step 2 to hexa by grouping all the
digits of the binary in sets of four starting from the LSB (far right).



16.

17.

18.

19.

1111 0011 0100

Note: add zeros to the left of the last digit if there aren't enough digits to make a
set of four.

Step 4: Convert each group of four to the corresponding hexadecimal (use the
table below),

1111=F, 0011=3, 0100=4.

So, the octal 7464 is equivalent to F34 in hexadecimal.

(110001110),

Group all the digits in sets of three starting from the right side.. Add zeros to the
left of the last digit if there aren't enough digits to make a set of three.

110 001 110

. In this case,use binary conversion of grouping

110=6, 001=1, 110=6.

So, the number 616 is the octal equivalent to 110001110 in binary.

Step 1: Write down the binary number:

0001100111011011

Step 2: Group all the digits in sets of four starting from the LSB (far right). Add
zeros to the left of the last digit if there aren't enough digits to make a set of four:
0001 1001 1101 1011

Step 3: Use the table below to convert each set of three into an hexadecimal
digit:

0001=1,1001=9,1101=D, 1011 =B

So, 19DB is the hexadecimal equivalent to the decimal number 1100111011011.

Decimal equivalent of(1101.0101)2
1101=2"+2"+1=13

0101=272+27% = 0.25 + 0.0625 = 0.3125
Decimal equivalent of(1101.0101)2=13.3125

Step 1: Write down the hexadecimal number:

(BAD)¢

Step 2: Show each digit place as an increasing power of 16:

Bx16% + Ax16" + Dx16°

Step 3: Convert each hexadecimal digits values to decimal values then perform
the math:

11x256 + 10x16 + 13x1 = (2989),,

So, the number 2989 is the decimal equivalent of hexadecimal number BAD
(Answer).



00, (1101), +(46), +(97),, =
(122 +1x22+1)+(4x8+6)+97 =148

21. 28 =256

22 (256)16 _(256)8 =

525167 +5%16+6 —(2%8*+5%8+6)
> 424

23, (n) ,+(n-1) +(n-2) +..+(1),=
All numbers in their bases are less than their bases in the system

n+(n-1)+(n-2)+.....+1
n(n+1)/2

\/az—b2 +a;\/a2+b2 -b
24. a’+b?>+b a-+a’-b?
VP yad P

Var+b*+b a2 +b-b
= a*- az—bzl
(a2+b>)-b*

b2
a2

=

W3 25 32
05. V10443 Vo +45 V154342
B s 0 =W - Wikl 521

05" VT0=y3 | N6r5 N6\ VT3iaNz. VT334
=>A30-3-2~/30+10++/30-6=1

1+ \/E ) b\/g
26. V3 +442 12 =108 + /8 42

N 1+4+/3

5~/3+4/2-6~/2-6+/3424/242
Rationalise the denominator

1+43[§ 2+4/3
ME=E X 2443
N 2+4/3+8+/3+12

1 — —
= 14+9~3=a+b/3
a=14,b=9

27. x=7+4x/§,

Ji= ¢a+\/5=\/7+4«/§
= a+b+2~Jab=7+24/12
at+b=7,ab=12

a=4,b=3




\/7+4«/§=\/Z+«/§=2+\/§
> Jx+ ?/1;
Py 1
>2+4/3+ =
Rationalise the denominator

Ly
=243+ oy

>2++3+2-3=4

28.

-1 1 3

Q) 4x(81)2 x[812 +812]

= 4X(9%) 2 X[9 + 729]
> 328

(36)7/2 _(36)9/2
(11) (36)5/2
= 36 - 362 =1260

29. Use law of indices

a a’+ab+b’ b b2 +betc? c c?4cata’.
X X X
Yy 1< e =1.
X X X
30.

L.H.S

AV 2 (B2 2 N2 2
= ( x)(a b)(a“+ab+b>) ()C)(b c)(b"+betc”) (x)(c a)(c +cata”)
= an—b3xb3—c3xc3-a3
= xas—b3+b3—c3+03—a3

=1

31 \/xfly.\/yflz.\/zflx =1

LHS
Vi
32. Use law of indices

33. (a) GJ“X -

(b) (027" =1
>2x-1=0,x=1/2

34. Irrational numbers between 0.5
0.5010010012398734...... ,0.546724356254378....

0.55

arc



35. (a) \/3 2x-3-4=0

2x-3=64,x=67/2

(b) \5/6x+2 =2
6x+2=32
x=5

36. (a) V2 or s
N 23/15 51/15
- 81/15 > 51/15
. 23/15 > 51/15

b V6 o Y7

64/12 73/12

b

12964/12 > 3433/12
64/12 > 73/12

(c)%/ﬁ or ‘/m
3126 1030
961 < 1000"°
312/6 < 103/6

2 3

37.(a) S and 4

2-8 3_L
:5 200 4 20

Rational numbers are

(b) S and 3

Rational numbers are =£, =8 =2

(c)0.1and 0.2
Rational numbers are 0.11,0.12,0.13

6
38. (a) 3W2-243
Rationalise the denominator
_6 X 3lﬁ+22[§
34/2-24/3 7 34/2424/3

6(3+/2+2+/3)
RARESTT)

= (34/2+243)




3
(b) J3-2

Rationalise the denominator

2[3 312
> FRE

N 3(\/§1+«/3

32 +1

o) 253

N 34/2+1 y2 543
2+/5-3" 24/543

- 6«/10+931[§+23{5+3

3 6
39, () V3, V11,243
53/6 112/6 19p1/6
12516 12116 1921/6
1216 < 125176 < 1921/6

ITT <Af5<23

(b) %/E,é/gj‘g/Z
26/18,33/18,42/18
641/18 271/18 161/18
161/18 < 271/18 B 641/18

Vi< y3<f
40, 448
> 16\/5

41.

\/5 is the rationalising factor of 4\/21_8

V6 . 32 o 43
V243 J6+3 Je+2

NN AN R NN A SN RN
> B %?_‘QZE NN @ﬁ*’%ﬁ?
= 34/2 = 24/3+24/3 = 4/6 = 34/2++/6
>0




LEVEL 2

a= ! b= I
L 3-2427 7 34242
I 1 34242 1 3+2J2 _
(3-2+/2)(3+24/2) 1 ath 3_2«/5X3+2«/3 * 3+2\/2 34242 =3+2 \/_ 2+3- 2\/2 6
a’b+ab*
=ab(a+b)
=6

2. Let x be a rational number = 3-2
x=V3-2
S.B.S
> x2=5-24/6
L.H.S is a rational number but R.H.S is not a rational number.So, our assumption is

wrong and hence, it contradicts the fact that x is a rational number.
= x is an irrational number

Shi \/5 =a+ bﬁ
3. (a) 3-42
L.H.S
Rationalise the denominator
(3+«/2)<3+«/2>
3 («/2)
N 11+76«/2

>a=11/7,b=6/1

5+2J§:a+bJ§
(b) 7 +4\/§

L.H.S
Rationalise the denominator
(5+2«/3)(7 4+/3)
7-(4+3)?

35-20~/3+14+/3-24
1

= 11-6+/3

=

Rationalise the denominator



_ B2, (B2
Sae="mng o b=
>a=5+24/6, b=5-24/6
CBS B B
= a3 =485+ 198~/6 , b* =485 — 198+/6

a®+b> =970

5. x:3+V§
S.B.S )
= x2 =17+ 124/2

4 = g 17-1242  17-12+/2
= x* = 587+ 408+/2 A 17412427 17-1242 1
=>x*+5=34

S.B.S
>xt+L+2=1156
=>xt+4 =1154

1
6. PRNE
2++/3

e e RERC
3x—2=\/3

S.B.S
>x2—4x=-1
now,
X =2x*=Tx+5=3
L.H.S
=> x(x? - 4x) +2x* = 8x+x+5
Sox+2(x* —4x)+x+5
>-x-2+x+5=3
L.H.S=R.H.S

1 1 1 1

. 14_\[5 +-\/§-+.\/§-+-\/§.+.\[Z % L 4_:J§;t;i;§;

= Rationalise the denominator

o o2 B 4 98

(\/5_)2_1 (\/312_(\/5)2_ ....... (\LE)Z_(\/E)Z
:\/_2_1+\/3—\/2+ ...... +4/9 - /8
=N \/9 -1=2

x_\/a+2b+\/a—2b
g Ja+2b—Ja-2b
_ (Na2b+a=2D) |, (Jatr2by+/a=2b)

Nat2b-va=25) " (\at2by+Ja-2b)

a+2b+a=2b+2~ a2—4b>
at+2b-a+2b

> 4bx = 2a +2~a? - 4b°
= (2bx - a) = \a? - 4b?

=

> X =




10.

I1.

12.

13.

14.

15.

:>4b2x2+a2—4bxa=a2—4b2
>bh—ax+b =0

On dividing,133098 by 11, we get 9 as remainder. So, 2 is the smallest number must be

added to133098 to make it a multiple of 11.
_GBn2Y (By2)
3-2_ 3-2
=y =5+2+/6, x=5-2+/6
> x*+ Xy + y2.
—2
= x(x +y) + (5 +24/6)

> (5-2+/6)10 +49 +20~/6
=99

a=1+V2 +Bandb=1+J2 -3
a-1=~3++/2,b-1= 13 -4/2
SB.S
>a?-2a+1=5+2~/6,b%=2b+1=5-2:/6
= =2a=4+2~/6 6> -2b=4-2,/6

a> -2a+b* -2b=8

x=23+12 y=23-2,

>x2=14+4:61 0 | 2=14-4./6
= x4 =292+ 1124/6 , y*=292 - 112+/6

> (x4 _y4)2

= (224-/6)

\/x2+2ym +\/x2—2y xz— g

> AW 2 4 B 7 + A () 32 = 29
> - y? Pyt ORY - 2)or«/ﬁ+y+( y+«/x27>

=2y or24x2-y

x=4 +41/3 +42/3

S>x — 4 = 41/3 + 42/3

>x —64-12x(x-4)=4+16+12(x - 4)
x> = 12x% +36x = 36

Value of x> — 12x% + 36x +8=36+8=44

(1.761) = (0.1761) = 10> =k

1.761 = k',0.1761 = k7,10 = k'
= (0.1761)10=k"*12

= 1.761 — kl/yﬂ/z — kl/x

=1y +1/z=1/x



(sl o) [ )

L.H.S

[l ) ()

4
= k(a - DE - A5 (@ + AfDa s =1
> k(a - ~f1 Qa+ [Hda+ b =1
> k(a- D@+ b=

= k(a=1/a)=1
> k=af(a*-1)

17. aX:by:CZ andb2:ac’
3k:ax:by:CZ
>a= kl/x,b — kl/y’c _ kl/z

b =ac

(kl/y)Z _ k]/xkl/z
= j 2y = plx+1z
>2fy=1/x +1/z

18, 5737 =225,

5x—332x 8 3252
:>x_3 _2ax_5

_n\2
9"”(“} -,

(37x2) 729

b

19.

= 33n—3m(9 )
= 33n—3m _ 3—6

729
> m-n=2

20. abc=1
L.H.S

]\'_1 i 1 -1y | _1
(1+a+—J +|l+b+_] +l1+c+_]
b \ c a



1 1 1
1+a+ac T 1+;‘;+% + "i‘gil

1 ca a
1+atac 1+a+tac 1+atac

=1

21.k=2=7 =14
> 2=k 7= k" 14 = k"
>2x%x7= kl/XH/y
N kl/z — kl/x+l/y

>1/z=1/x+1)y




