Chapter -1

NUMBER SYSTEM

THE ULTIMATE FAMILY TREE

| REALNUMBERS

l

RATIONAL NUMBER
any number that can be

Expressed in Z form

Where g # 0, p & g are co-prime.

(Further has family of 3)

NATURAL NUMBERS:-
Numbers that begin with 1,2,3........ etc.
WHOLE NUMBER

Numbers that being with 0,1, 2, 3,-—---- etc.
INTEGERS

Set of numbers, consist of natural numbers, negative
of natural numbers.

SOME IMPORTANT TERMS AND IMPORTANT POINTS

|

IRRATIONAL NUMBER

Any number that cannot be expressed in p/q form.

IMPORTANT SYMBOLS/ ABBREVATIONS
N:- the set of natural numbers.

W:- set of whole numbers

Z:- set of integers.

Q:- set of rational number .

R:- set of real number.
N->W-Z-Q—-R

NCWCZCYCR

*The set N of natural numbers is infinite, i. e it has unlimited members.

* N has smallest element namely ‘1’.

* N has no largest element i.e give me any natural number, we can find the bigger no from the given number.

* ‘0" is not the number of set N
* Set of whole numbers is infinite

* Smallest whole no is ‘o’
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* Set of whole numbers has no largest member

* Every natural no is a whole no.

* Non- zero smallest whole no is 1.

* The set Z of integers has neither the greatest number the least element.
* Every natural number is an integer

* Every whole number is an integer

CONSECUTIVE NUMBER: - A series of natural no each differing by one is called consecutive number eg So, S1, S2 etc.

PRIME NUMBER: - Number that has only two factors namely one and it self eg:- 2,3,5,7,11,13 etc.

— 1is not a prime number
— Only even prime number is 2 all are odd.
— Smallest prime number is 2.

TWIN PRIME: - Pair of prime numbers is said to be twin prime if they differ by for eg:- (3,5), (11,13), (17, 19), (29,31),
(41, 43), (71, 73) are all twin- prime.

COMPOSITE NUMBERS: - those numbers which can be expressed as product of primes, 4, 6, 12 etc.

— 1 is neither prime, nor composite
— 1is not composite.
— 4 is the smallest composite number.

CO- PRIME NUMBERS:- A pair of no is said to be co-prime if the numbers have no- common factor other than one for
eg:- 29 and 31 are co-prime.

PERFECT NUMBER:- A number is said to be perfect if it is equal to sum of its factors ones than itself for eg:-

6=(1+2+3)
28=(1+2+4+7+14)
6 and 8 are perfect numbers.

CLASSIFICATION OF RATIONAL & IRRATIONAL

1. TERMINATING DECIMALS:- rational numbers with a finite decimal part after finite numbers of steps are known as

terminating decimals. Eg:- % =0.5, g =0 - 875etc.

2. NON TERMINATING DECIMALS:- those numbers in which the division process never comes to an end.

— Repeating securing block of digits repeat itself eg:- 0.333-- (%)

Z - 0.6666--
3

0.1717----

0. 186186----

Non repeating % =3.14159265 V2 =1.414 -- \/3 = 1.732--
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Pure recurring decimals — a decimals in which all the digits after the decimal point are repeated eg :- 0.66= 0.6

,0/23

Mixed recurring decimals:- A decimal in which at least- one Of the digits after decimal repeats eg:- 0.16

— Every integer is a rational number

— Every terminating decimal is a rational no.

— Every recurring decimal is a rational number

— A non-terminating repeating decimal is called recurring decimal.

— Between any two rational numbers there are infinite number of rational numbers.

— Every rational numbers can be represented in the form of terminating or non- terminating recurring decimal.
— A number is irrational no it has a non- terminating and non- repeating decimal representation.

REAL NUMBERS:- rational numbers and irrational number taken together form the set of real numbers.

Denoted by R, V3, Z-5 etc.

NOTE:- rtis defined as ratio of circumference of a circle to the length of the diameter.rt+/3 an irrational number
since value of 1 is 1 = 3.14159265—which is neither terminating non repeating

IMPORTANT PROPERTIES OF IRRATIONAL NUMBERS

PROPERTY-1:- negative of an irrational number is an irrational number may be rational or irrational
PROPERTY- 2:- Sum of rational and irrational number is irrational number

PROPERTY- 3:- Product of non- zero rational and irrational number is irrational.

EXCEPTION:- O is rational number v/3 is irrational
Ox /3 =0 Which is rational

PROPERTY-4:- Division of non-zero rational number and an irrational number is irrational

EXCEPTION:- 0 is rational number /3 is irrational number\/i§ = 0 which is rational number

PROPERTY-5:- sum of two irrational number may be rational or irrational.eg V2 ++/3 is irrational but (2 + V3 )+
(2 — V/3) =4is rational

PROPERTY-6:- Difference of two irrational number may be rational or irrational
Eg:- V2 +2,2 -2 =22 is irrational but 2 + V2, -2 + /2 = 4 is rational
PROPERTY-7:- product of two irrational number may be rational or irrational.
Eg:- V2 xv/3 =+/6is anirrational but (V3 -2) (v/3+2)=(v/3)?=(2)?=3-4=1is rational number.
PROPERTY-8:- division of two irrational number may be rational or irrational .
Eg:- V18 + /3 =+/6 isirrational, V125 = v/5 = 5 is rational

IMPORTANT POINTS

— A rational number is either terminating or non- terminating but repeating q can be put in p/q form.
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SOME USEFUL LAWS |

LAWS-1 :- if a & b are positive real numbers then vab = Va x Vb
Eg:- V5x3 = /5 xV/3 =etc.

LAWS-2:- If a and b are two real numbers then \/% =

Eg:- \/g = % etc.
LAWS-3:- If a and b are positive real numbers then (vVa +vb ) (Va - Vb )= a-b
(V5++3) (v5-v3) = (V5)? - (¥3)? = 5-3=2

LAWS-4:- If a and b are positive real numbers ten (a+ Vb ) (a- N ) =a?-b

sl=

Eg-(6+v2) (6-v2)=(6)2-(V2)2=36-2=34
LAWS-5:- if a and b are two real numbers, (va +Vb ) (V¢ +d) = Vac +Vad +Vbc + Vbd
Eg:- (V5 +v3) (V6 +vV7)=V5 X 6+/5 x 7+V3 X 6+/3 x 7

LAWS-6:- If a and b are positive real numbers then (vVa + \/B)2= a+2+vab +b.

| LAWS OF EXPONENTS |

am X an —_ am+n
‘:l_n= am-n
(am)n =amn - (an)m
(ab)"=a"b"
(a/b) =2, b# 0
a°=1
a™x b™=(ab)™
1
=

wn
c
S
I
=
3
>
Z
=
>
ol
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NOTE:- (va ) = (a) * (i.e square root means power half)

. 1
Va =(a) 2 (i.e cube root means power - )

.- in general Y/a = a'/"

Also Y/a™ =a™n

TRICK TO BE USED BE A LAWYER
LAWYER

/N

| TRUTH | FALSE |

|

| FACTS | PROOF |

TYPE-1 STATE TRUE OF FALSE WITH REASONS

Q1. Is -2 a rational number?

Q2. Is every whole number a rational number?
Q3. Is every integer a whole number?

Q4. Is zero an integer?

Q5. Every rational number is a whole number?

TYPE-II:- FINDING RATIONAL NUMBERS BETWEEN TWO RATIONAL NUMBERS AND
IRRATIONAL NUMBER BETWEEN TWO RATIONAL NUMBER.

Q6. Find three rational number between the following.

(a)% and % (b)-2and 5 (c) 7and 8

(d) 10 and 11 (e)3and 8 (f) % and %

(g) 4and 5 (h)% and% (i)3and 4

. -3 8 -3 9 -2 1
(J)H and I (k)EandE (I)?andz
(m)-2and 6 (n)3.2and 3 (o) Sland%

Q7. Find two rational numbers between the following irrational numbers.

() [ [o 51 p——— and 2.50500500--------
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(b) 1.30300300 --------- and 1.404004000 --------

(c) 0.89101001000 -------- and 0.9101001000--------

(d) 6.101001000 ----------- and 5.202002000 -------

(e) 0.23233233323333 ------- and 0.2121121111 ---------
(f) 0.5151151115 --------------- and 0.535335335 ---------
(g) 0.303003003 ------------------ and 0.3010010001 --------

Q8. Find two irrational number between the following rational numbers.
(i)= and 2 (i) = and = (iii) 0.12 and 0,13 (iv) > and —
7 7 3 6 7 11

(v)2and 2.5 (vi) V2 and V3 (vii) 0.5 and 0.55 (viii) 0.1 and 0.12

TYPE-IlI:- BASED ON TERMINATING AND NON-TERMINATING NUMBERS.

Q9. Express the numbers in p/q form

(i) 0.15 (ii) 0.675 (iii) 0.00026 (iv) 15.75 (v) 8.0025 (vi) -25.876
Ansii) = i)Z ii) —— iv) 2 v) 22 vi) =2
20 40 50000 4 400 16

Q10. Express each of the following in p/q form.

(i) 0.1 (i) 0.2 (iii) 0.4 (iv) 0.5
Ans— i) 1 i) 2 ii) 3 iv)g

TRICK TO CHECK YOUR ANSWER IN ABOVE
TYPE:- no of digits repeated in humerator

10-1 (if one digit is repeated)

Foreg:-0.1= L1
10-1 9

Q11. Express each of following in p/q form

(i) 0.35 (i) 0.585 (iii) 0.621 (iv) 0.37 (v) 0.75
Ans ()2 (ii) % (i) = (iv) 22 w2

Q12. Express each of the following in p/q form.

(i) 5.2 (i) 23.43 (i) 0.32 (iv) 0.123
(v) 0.00352 (vi) 4.32 (vii) 15. 712 (viii) 125. 3
ans ) B )2 iv) = V) o2 )22 i 2 i) 28
9 99 90 900 99000 90 330 3

‘ TYPE-IV:- IDENTIFY AS RATIONAL OR IRRATIONAL ‘
Q13.Determine if the following are irrational or rational.

(i) V7 (i) V4 (i) 2 + V3 (iv) V3++/5
(v) (WV2-2)2 (Vi) (2-v2) (2+V2) (vii) V5 - 2 (viii) V23
(ix) V225 (x) 0.3796 (xi) 3¥/18 (xii) V1.44
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(xiii) \/g (xiv) V64 (xv) V100 (xvii) V45

Q14. Find which variables x ,y, z etc. represent rational or irrational numbers.

i) x*=5 (IRR) )y2=9 (R) 1) 22=0.04 (R)
IV)u2=¥ (IRR) v)v’=3  (IRR) vi)w2=27  (IRR)

VII) t2 =0.4 (IRR)

Q15. Give example of two rational numbers whose.

i) Difference is a rational number Ans- (V2 , V2)
ii) Difference is an irrational number Ans- (4\/§ ,2\/3
iii) Sum is a rational number Ans- (\/g ,-V5
iv) Sum is an irrational number Ans- (2v/5,3v/5)
v) Product is a rational number Ans- (vV8,v2)
vi) Product is an irrational number Ans- (V2 ,4/3)
vii) Quotient is a rational number Ans- (vV8,/2)
viii) Quotient is an irrational number Ans- (V2 ,4/3)

TYPE —-V:- QUESTIONS BASED ON EXPONENTS

Q16. Evaluate each of the following

) (3 *(5) < () Ans-(337)
9(5) x(3) <) Ans- (357)
C) 255 x 260297 x 218 Ans- (0)

aE) =) x@) ans- ;)

Q17. Simplify

a) (3a*b?) (18a°b°) ans- (54a’ b®)
3a7b6 1 -2

b) Taeps ans- (¢ ab™)
—2a2\3 —8a®

) ( 63 ) ans-( 6° )
(4x107)(6x107°) 3

d) 8x10% ans- (M)

2 3
e) M ans- (_2b3)

10a2p?
Q18. Simplify each of the following

ZN+2 gy 7N+l
I —————
() 20X7M—2x7"
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Sincea"xa™=a™"
7Mx72-3x7x7™"
20X7M—2x7M

7"(49-21)
71(20-2)

5ﬂ.+3 —6X5n+1

(taking 7" common from Nr and dr)

_28

T 18

14
= ans-—
9

5Mx53—-6x5™x5

= (hint:-
( 9x5M—22x5N

9Xx5M—22x5N 19)
16x2M+1_gx2"

Texgni gz (sam bove) (ans- )
eI T 2 same as above) (ans- -

3nX9n+1

3n—1xgn-1

5x25M*t1-25x% 521
5X52n+3_(25)n+1
. 5n+3_6><5n+1
Vi) ————
9x5M—22x5n
6x(8)"1+16x(2)3"2
10X (2)3n+1-7x(8)"

vii)

a™x3?x3"-(3%)" 1

Q1o. If Samg3 -+ Prove that m-n=1.

9" x32x3M—(33)"

We have = g3

(3%)"x32x3M-33"
33mX23

32"x32x3n-33"
33mx23

32"x32x3n-33"
33mxg

33n+2_33n 33n(32_1) 1
33mxg 33m(g)

33n 1

3m

33" (9-1) 1

=
33mxg

- 33n-3m_ 33
= on comparing
3n-3m =-3
=3(n-3n) =-3
=n-m=-1

Hence proved

‘ TYPE-VI :- PROVING G QUESTIONS BASED ON EXPONENTS ]
Q20. Assuming that x is a positive real numbers a, b and c are rational numbers show that.

x4 x\P x4\ ¢
) (%) *x(a) * ()

i () () ()™

=1
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b%+

2,12
in) (xa)a +b“+ab (xb)
xb x€

v —_ —
xb x¢

x
xa
p\btc—a

x@ a+b-c X
VI e g
) (xa )a2+b2—ab (xb )b2
vi) | — —
x~b x—¢

c

vii) 22 (xb) =1

xb@ao = \ya

(xa+b)2 (xb+c)2 (xc+a)2 _

(

bc+c? (xc)c2+ca+ a?
x =1

(use ch-2 identity)

xa

ct+a
(use identity)

=1

x€ ct+a-b
xa)

+c2-bc ( C )c2+ a’?—ca2(a®+b3+c?)
=X

x—a

viii =1

) (xaxbx0)4

Q21. Show that:-

i 1 1 1 _
1+xb-aq xc-a = 14xa-by xc—b " 14xb—cy ya=c

Ans:- multiplying the numerator and denominator of three terms on LHS by x?, x®, x° respectively, we obtain.

LHS= L

1 1

1+xb=a4 xc-a * 14xa-

xa

by xc=b * 14xb-cy xa=c

b c

X X

x4 xb—atayc—ata +

a b

X X

xb+xa—b+b +xC—b+b +

xC4xb—ctcpya—ct+c

xC

5 +
xA+xP+x¢

x%4xb4x€
= ————— =1 Ans
x@4xb+xC
.. 1 1
i) ——+ —— =1
)1+x“—b 1+xb-a

1

i)

5 +
xA+xP+x€

x+xb+xc

(hint:- same as above)

1

1+xb-axc-a
Q22. Prove that:-

a—-1

1+x8-b4xc=b

1+xb—Cc+xa=c

a-1 2b?

i = hint:- use laws of exponents.
) a‘1+b‘1 a—l_b—l b2_a2 ( p )
.. a+b+c
ii =abc
) a1p~14p~1c-14c1g-1
- R e ab
i) (@t+b?)t= —
a+b
. 1 1
iv) If ab c=1then — — — =
1+a+b~1  1+b+c™!  1+c+a™?
N 1 1 1
1+a+- 14+b+= 1+c+=
b c a
. 1 1
(Nowsinceabc-1 :-c= E) (also o= ab)
1 1 1
= mawm T e T T
b ab a
b 1 ab
b+ab+1 b+ab+1 b+ab+1
b+ab+1

b+ab+1

SUDHIR PANWAR
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v) if abc =1 show that

1 1 1

1 —
1+a+b-1 1+b+c~1 ' 1tcta-t

| TYPE:- VI:- FINDING THE VALUEOFX |

Q23. Find the value of x if
i) 53 x 3% 8= 225
5)(-3 X 32)(»8 - SZX 32

> On comparing

x-3=2 - (x=5), 2x-8=2 - (x=5) - x=5
i) 2¢5=256  (Ans- 13) (iii) 2% =41 (Ans- x=5) (iv) 7231  (Ans- ‘73)
v) 25#3=8"3  (Ans- x=3) (vi)2*7 =256 (Ans-5) (vii) 4% =$ (Ans- x= _TS
viii) 4x-1 X (0.5)3-2x = (%)x (Ans- x=2) (ix) 2272256 (Ans-x=5)

Q24. Solve the equations to find values of x.
i) 220+t = 17.0%- 23
=2%2=17.2%-23
= 2.(2%?=17.2*-8
= 2.(29%-17.2°+48=0
Put 2*=y
= 2y%-17y + 8=0
2y2-16y —y+8=0
2y(y-8) — (v-8) =0
(v-8) (2y-1)=0 = (y=8) or (y=7%)
Buty=8 = 2*=8 = 223
- x=3

Ory=§ = 2X=§= 2x =21

- (x=-1)
ii) 521 =6.5*-1 (5*=y) (Ans--1,0)
i) 32444 122,32 (3*=y) (Ans- -2)
iv) 22-2%*3+ 24=0 (Ans-2)
v) 9¥2 720+ 9% (Ans-x=1)

TYPE- VIII:- FINDING VALUES ON PRIME FACTORISATION ‘

Q25. If a, b, c are distinct positive prime integers such that a2 b3 c4 = 49392, find values of a,b,c .
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Now:- 49392 = 2°x3%7? 2 49392

:- a’b®c*=49392 2 24696
> a’b3c*=24x32x7? 2 12348
= a’b3c*=3%73x2* 2 6174
= =3 , B=7 and C=4 3 3087
3 1029
7 343
7 49
7 7
1

Q26. If 1176 = 22 x 3® x7¢ find a,b,c
(Ans-3,1,2)

Q27. Given 4725= 32 5° 7¢, find

i) integral values of a,b and ¢

(Ans:-a=3,b=2, c=1)

ii) value of 2230 7¢ (Ans:- %)

Q28. If a= xy*?!, b=xy?! and c= xy" prove that a®" b™¢c P9 =1
(hint put a,b,c in LHS)

Q29. If a=x™"y', b = x™ly™, c= x"™y" prove that a™" b™' ¢"™ =1

Q30. If x=a™", y=a™ and z=a"™, prove that x™ y" z'= x" y' z™ (hint:- solve LHS &RHS repeately0

| TYPE —IX:- LAWS OF EXPONENTS |
Q31. Simplify each of the following

3 3

i) (6257 (Ans-1/5) iX) (Ans-Z75)
NE)™ a2 0@ < [@ Q7] ey
i) YGDT (Ans3) NEDT (A )

iv) [{(625)_71}_71]2 (Ans- 5) xi) (VB)™3 x (V2)~3 (dns: (220)
V) (256)-(47) (Ans-2) xii) (25)73 x Y16 (Ans:-2x 101/3)
Vi) — s+ — 1 xiv) (V&)7 x (V2 )75 (Ans—%

(216)3 (256) %  (243)3

vii) \/}(0.01)_71 —27%P  (Ans-3

2

SUDHIR PANWAR SARASWATI CHEMISTRY POINT 9696400400/9696500500




-1

vii) () 3@ % + (2)7 (ans- 1

Q32. Simplify:-

i) /x"2y3 (Ans- yi/z ) i) (x—2/3y-1/2)2 (Ans- ﬁ)
i) Y3 (Ans- X/ W) Yy ey (SBy)

v) (Vx )2yt + [xy=1/2 (Ans-z:—;:)

Q33.If x, y, z are positive real numbers.

Show that \/x~1y X /y~1z x vz~ 1x =1

x~1y2 1/3 x6y~3 1/2
Q34.If (x3y_2) = (x_zyz) = x? y® prove that a+b=-1, where x and y are different positive primes.
(hint:- find value of a & b i.e a= _716 , b= % ) then add and show.

Q35. Find value of x

i) if 251 = 52¥-1.100

(hint:- 52*¥72-52%x=1 =100, = 521571 _1) =-100) (Ans- x=2)
0 O 2 o)
i) (s0+ §)2 - (0.6 (Ans-x=2)
iv) 23(50 4+ 32%) =8 2’% (Ans- x=-3/2)
v)3(2¥ + 1) =2**2 +5=0 (Ans- x=3)
vi) 25% = 2% = 3/220 (Ans- 1)
vii) (23)* = (22)* (Ans-6)
viii) 572 x 32*~3 =135 (Ans- 3)
ix) 2¥~7 x 5¥~% =1250 (Ans- 8)
x) (V& )22 =— (Ans- -4)

x+1
Xi) <\/§> = %: (Ans- -7)
Q36. Solve the equations.
i) 3%*t1 = 27x 3% (Ans- 6)

x

i) 4571 x (0.5)372% = (3) (Ans-3)
i) \/% = (b/a)!~? (Ans-2)
v)27° = = (Ans-2)

SUDHIR PANWAR
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Q37. Prove that
ala=h) p(b—a)y14FD
(i) [{x a+b)} - {x (b+a)}] =1
x xb

1 1 1

(ii) (xﬁ)E (xﬁ)b_a (xi)E =1

a2+p2y @tD xb2+c2 b+c xcz+a2 atc
(iiii) ( ) T =x 2(a’+b3+c?)

xac
(hint:- use identity a3+ b3= (a+b) (a? +b?-ab)

a

(iv) {(xa a” )“ 1}a+1 =x
3+x

aX Xty av+a\ Ytz a?+3
(v) (ay“) (az+2) (ax+3) =1

0 (@D (@) (o) =1

‘ TYPE-X:- PROVING QUESTIONS (HOTS)

Q38. If a*= b, b¥ =c and c3 = a prove that xyz =1

We know that = (a¥)” [:- a*=b]
V= )yz
QY = (by)z
a¥t=a

:- on comparing xyz =1

Q39. Ifa*=bYc*and b?=ac, prove that

2xz

xX+z
Let —a*=bY = ¢ =k,then
A = kY% b= kv, c= kV/?

Now b?=ac

= (KY7)" = kx x k12

SUDHIR PANWAR SARASWATI CHEMISTRY POINT

9696400400/9696500500




- 2_1,1_2_ x4z
y x z y xz
2xz
=> —
xX+z
Q40. (i) if 2x = 3y = 12z show that > = % +2,
iy s _ Xy
(ii) if 3x = 5y (75)3, show that z = oxty

(iii) x = 213+ 22/3 show that x3 - 6x =6

Q41. Simplify or prove that

(i) (V3x573 +3371+5) x3x%x5 =§
. 1\71/2
(ii) 93/2 - 3x 50 — (ﬁ) =15
o (1) 72 273 40 o (9\ Y?_ 16
(iii) (Z) -3x 8%/° x 4% + (1—6) ==
. 21/2x31/3x41/4 ] 34/3%5-7/5
(iv) 10~1/5x53/5 473/5x6 =10
L 21/2%31/3y41/4 ) 34/3%5-7/5
(iv) 10-1/5x53/5 473/5x6 =10
W) \/% +(0.01)1/2 - (27)23 =2
. 2"+2" 3
) T =
.\ [ 64 72/3 1 25 61
(Vll) (E + _(ﬁ)l/d') +< ﬁ) ~1a
625
373x 62x+/98

_ 2

(viii) .
52x /2—15><(15)><31/3

| TYPE- XI:- LAWS OF RATIONALISATION |

Q42. Simplify :-
A3

(i) V16 x V2 (Ans- 2) (ii) ;;13 (Ans- 3)
(i) ¥4 x 16 (Ans- 4) (iv)‘v%ﬁ (Ans-5)
(v) B+2v2)(3-2v/2)  (Ans-1) (vi) (V8 -v2)(V8 +V2) (Ans-6)

(vii) (2V5 + 3v2)2

Q43. Rationalise the denominator

N 2 243 . 2V3—5 18+2v/10-4v/6—3vV15
) NG (Ans- ~ ) (vi) N EENE (Ans: i "

1 3-v2. ..y 7435 47+21/5

(i) Py (Ans-T) (vii) 74_,3 7 (Ans:- +—)
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(iif) \/g%ﬁ (Ans:-> (V3 +5) (viii) ngﬁ (Ans:- M)
. 1 7-3V2 . b?
(iv) T35 (Ans-——=) (ix) i P (Ans:-Va? + b? — a)
2V7 2
M 7 (Ans-— V77)

Q44. Find value to 3 decimal receces given that

V2 =1.414,v/3 =1.732, V10 = 3,162 and V5 =2.236

o~ V2+1 ..\ 2—V3

) N (Ans- 1.079) (ii) N (Ans- 0.154)

(i) “Tf/;ﬁ (Ans- 0.655) W2 (Ans-1.2444)
V10+V15 . V5+1

) ji (Ans- 4.975) (i) v; (Ans- 2.288)

(vii) 203

Q45.1f aand b are rational numbers, find the values of a and b in each of following .

N\ V3-1
) ﬁ+1—a+b\/§
= Rationalising

(VB-D(E3+1) _ (V3-1)% _ (V3)?+1-2+3
(3+D(3-1)  (V3)*-1 (V3)*-1

3+1-2V3 _ 4-2+/3 - 2. \/§

3-1 2

=

. V3-1 _
Since N =a+bv3

:-2-v/3 = a+bV/3
On compaling a=2,b=-1

.\ 3T a+bV7
(i) 3—v7  (a=8,b=3)

(iii) 5+2v3 a+bv3
7+4¥3  (a=11,b=—6

. V5+V3 _ a+bV15
(iv) V5—V3  (a=4,b=1)

V2+v3 _  a-bV6
VZ-243 (a=2b=-3)

OF

. 5+3V3 _ a+bV3
(vi) 7+4y3 ~ (a=—1b=1)

..y 4+3V5 -61 -24
(Vll) 2375 = a+b\/§ (a=§ b= E
Q46. Simplify each of the following

2 25+v3

. 3
(l) Wg + m (AI’IS- 22 )
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()ig+ivg  (ns i)
(iii) ﬁ;; - % (Ans:- - 8V/5)
Vs~ Frtrr wE T me =
Vst mat mrt et e tmr tes t w2
(vi) 2+1\/§+\/§:/§+2_1\/§ (Ans:- 0)
V) Frmt e v (AnseO)
Q47. Evaluate \/ﬁ+\/ﬁ+x1/fﬁ—\/§—x/%' is being given that /5 = 2.236 and V10 =3.162  (Ans:- 5.398)

(hint:- V10 +v20 + V40 -V5 -/80
= V10 + 25 + 2v10 - V5- 45
= /10 + 2+/5 + 2v/10 - V/5 -44/5

= 310 - 35
= 3v/10/5)
Q48. Simplify , V2 =1.4142 ,+/3 = 1.732,+/5 = 2.2360,+/6 = 2.4495 and /10 = 3.162
~ 3—V5 Ly 1+V2
OFe (Ans:- 0.02 (i) .5 - (Ans:- 14.0710)
o 3V2-2V3 | V12 . .\ 7+3V5  7-3+5 .
(i) s nnm thos (Ans:- 11) (V35" 3o  (Ans- V5)

| TYPE- XII:- TO FIND VALUE GIVEN EXPRESSIONS |

Q49. If x=2++/3, find value ofx2+%
=  Weknow that (a+b)2 = az +b2 +2ab
Puta=x |, p=1
X
1 2 1 1
= (x+—) =x% + 52X XX -
X X X
12 51
= (x + ;) =x°+ 2 +2
= 2 + - ( + 1)2 2
x*+o=(x+-) -

Let x=2++3

11 2—V3 _ 2-3
Now ATy Re 2—\/§_y—3'2_\/§

Now x%+—-=(2+V3 + 2-v3)%2
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X2 = (4)?-2=16-2=14

Q50. 1f x=3-2vZ find X2 +— (Ans:- 34)
3
Q51.1f lefJE,ﬁndVMueof(x——%) (Ans:- 8)
V3+2 Vi-VZ
Q52.1f x= ﬁtﬁ and y= ==, findx2 +y2. (Ans:- 98)
_ 25 _2+5 .
Q53.If a=>—2 and b=3;—7¢ finda2-b2 (Ans:- -144+/5)
Q54.1fx =2++/3 , find value of x3 + = (Ans:- 52)
X
QSSJfX:I}+V§,ﬁndVMueofx2+~% (Ans:- 34)
X
1 X

Q56.If x= 7—=, find x3 — 2x2—7x+5 (Ans:-3)
Q57. Simplify:-

() V3 +2v2

> V2+1+2V2 =\/(\/§)2+(1)2+2x\/§x1
(a + b)? =a2+b2 +2ab = f(x/i +1)2
/(\/E +1)2=((W2+1)?) = (Ans:- V2 + 1)

(i) V3 — 22 (Ans:-v2 — 1)

(iii) v'5 + 2v6 (Ans:-V3 ++2)
Q58. Find value of

(i) ifx=vZ+ 1 thenx—  (Ans:-2)

(ii) if x = 3+ 2V2, find Vx — viz (Ans:- 2)

enay 2 2
(iii) if x = Ewact then(x-3)2 (Ans:- 7)
(iv) if x + VI5 = 4, find x+ - (Ans:- 8)
o _ 53 V53
(v)ifx= \/5:/5 and y= NG , then x+y+xy= ? (Ans:- 9)
N e V32 V32

(vi) if x= i Yo hEee ,then x2+ xy +y? ? (Ans:- 99)

(vi)) ifx=V2+V3  findx®+—  (Ans:-4)
(viii) if x = V6 + /5, x2+1 2? (Ans:- 20)
Q59. Short questions
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. g
1)1 —_ ,4‘ 4‘ ,t S H ns:- .

(iii) if V13 — av10 = V8+ /5, find a ?  (Ans:-4)
(iv) rationalization factor of V5 — 2. (Ans:- 2++/5)

BOOSTER QUESTIONS (SELF PRACTICE)

1. 1
Q60. If x—m find value of; and x-17?

Q61. If x=1-v'2 find value of ><2-xi2 ?

3+/5

Q62. If x = , find value of x? +xi2 ?

Q63. If x=3v/5 + 24/2 and y= 3v/5 - 24/2 find value of.

(i) x+y (i) x-y (iii) x? +y?
V32 __V3—v2
Q64. If x= NG andy= = NI find value of
(i) (x+y)2 (i) (x-y)2 (iii) X%y +xy?

Q65. Solve for x

(i) 2%+ 2x= {16 (ii) (343)5 = 49
(i) (-5)2 = (g)3 (iv) (16)2 = 4%
Q66. Simplify V2 + V3 +4/2 — /3, when it is given that V6 =2.499 (Ans:- 2.499)

_2+V3 2-V3 V31
T2-vV3  2+V3  V3+1

find value of x2 + (5—3)2

X

Q67. If x

Q68. Prove that if a=1+ v/2 +v/3 and b= 1+ v/2 -v/3 prove that a +b2- 2a -2b =8

_ 1 . 3 9x2_
Q69. If X__z—\/? find value of x3-2*4-7x+5.

2 152
Q70. Find value of {(23 + 22)3 + (130 — 19)z} .

35%¥%(81)?%656) _37

YT . Find value of x.

Q71. Find value of x if
Q72. If ===8x"1, find x.
X

Q73. If abc =1, show that:

-1

(1+a+%)_1+(1+b+%) +(1+c+%)_1:1

_ 43 30 3vV2 . 1
Q74. If X= a3 31203 find value of (x4 +x2 + 3) + et
Q75. If x=3/28 and y = Y27 find value of x+y — (Ans:- 6)

x24+xy+y?
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Q76. If x=——= \/_, evaluate x2-4x+9
Hence evaluate x3-4x2 +9x+10. (Ans:- 8,26+8v/3)

9m+1(3 ) 2_(27)71 1

Q77.1f (3m><2)3 = 5 prove that m-n=2
Q78.1fx \/%Jr\/ﬁ prove that bx2-ax + b=0.

1 -1
Q79. If x=3, find value of (x§+ + x?) (x2/3 + x72/3 —1).
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