Section: Mathematics

NUMBERS

The ten symbols 0, 1, 2, 3, 4, 5. 6. 7. & 9 are called digits, the

group of which can represent any number.

1 NUMBERS: In Hindu- Arabic system, we have ten digits.
namely (0, 1,2,3.4,5,6,7, 8, 9 Called zero, one two, three,
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four, five, six. seven. eight and nine respectively.
A number is denoted by a group of digits. called numeral.
For denoting a numeral, we use the place-value chart, given
below.

IR /: Write each of the following numerals in words.

Ten- Crares Ten- Lacs Ten- Thousands | Hundreds | Ten Units
Crares Lacs Thousands
(1) 6 3 e 2! 4
(11) 2 3 & 0 Y 1
(11i1) ' 5 4 6 () 0 h
(1v) 3 | 3 T () 9 ()

Solution: The given numerals in words are:
(1)  Six lac thirty-eight thousand five hundred forty-nine.
(1) Twenty-three lac eighty thousand nme hundred
seventeen.
() Eight crore fifty-four lac sixteéen thousand eight.
(1v) Fifty-six crore thirteen lac seven thousand ninety.

2.  Facevalue and Place value (or Local Value) of a Digit In
a Numeral
(i) The face value ofa digit in a numeral 1s 1ts own value
at whatever place it may be
Ex. In the numeral 6872, the face value of 2 1s 2, the face
value of 7 15 7, the face value of 8 1s 8 and the face value
of 6 1s 6,
(1) In a given numeral;
Place value of unit digit = (unit digit) x 1,
Place value of tens digit = (tens digit) x 10,
Place value of hundred's digit = (hundred's digit) x
100 and so on.
Ex In the numeral 70984, we have
Place valueof 4 =(d x 1) =4
Place value of 8 = (8 = 10) = 80,
Place value of 9= (9 = 100) = 900,
Place value of 7= (7 = 10000) = 70000.
NOTE: Place value of () in a given numral is 0, at whatever
place it may be.

TYPES OF NUMBER

Natural Numbers

These are the numbers (1, 2, 3. etc.) that are used for counting.
. There are infinite natural numbers and the smallest natural
numberis one(1).

Even numbers

Natural numbers which are divisible by 2 are even numbers.
Thus2.4.6,8....
. Smallest even number 1s 2.

are all even numbers.

J There 1s no largest even number.

Odd numbers

Natural numbers which are not divisible by 2 are odd numbers.
Thus 1, 3. 5, 7, ... are all odd numbers.

. Smallest odd number 1s 1.

. There 1s no largest odd number.

Based on divisibility, there could be two types of natural
numbers ;

(@) Prime numbers : Natural numbers which have exactly two
factors, 1.e., | and the number itselfare called prime numbers.
The lowest prime number is 2.
2 1s also the only even prime number.

(b) Composite numbers : Natural numbers which have atleast
one divisor different from unity and itself are called
composite numbers,
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. Every composite number can be factorised into its prime
factors.

Ex. 24=2x2x2 %3, Hence, 24 is a composite number.
The smallest composite number 15 4.

Whole Numbers

Thenatural numbers along with zero (0). form the system of whole
numbers.

Thus 0. 1. 2. 3. ... are whole numbers.
. There 1sno largest whole number
. The smallest whole number 1s 0.

Integers

The number system consisting of natural numbers, their negative
and zero 1s called integers,

Thus, ....,—3,-2,-1,0, 1, 2, 3,... are all integers.
. The smallest and the largest integers cannot be determined.

EE Remembey

| 1s neither prime nor composite.

I 15 an odd integer.

0 1s neither positive nor negative.

0 1s an even integer.

2 isprime & even both.

All prime numbers (except 2) are odd.

A A

The number line

The number line 15 a straight line between negative infinity on the
left to positive infinity on the right. |

TTrT T T T T T 3 el T

| | |
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Real Numbers

All numbers that can be représented on the number line are called
real numbers.

. Real numbers = Rattonal numbers + Irrational numbers.

(a) Rational numbers

A number that can be written in the form = .wherep and q
q

arentegers and q# 0, 1s called a rational number.,
Here, pis called the numerator and q s called the denominator.
Everyintegeris arational number.

. Zero (0) 1s also arational number.

. The smallest and largest rational numbers cannot be
determined.
. Every fraction (and decimal fraction) 1s a rational number.,

If x and y are two rational numbers, then 1s also a

aa

rational number and its value lies between the given two
rational numbers x and v,

An infinite number of rational numbers can be determined
between any two rational numbers.

sl 2 : Find three rational numbers between 3 and 5.

Solution :

3+5 8
I st rational number = =—=4
2 2
2nd rational number (1.e.. between 3 and 4)
" 3+4 7
N
3rd rational number (1.e., between 4 and 5)
iy B
2 2

(b) Irrational numbers

The numbers which are not rational or which cannot be
expressedin the form — . where p and q are integers and

q # 0, 1scalled an irrational number.

Exs ’\E, -sfr_g, Jg 2+ -\[3753 —-\.E, E‘nﬁ are irrational numbers.

NOTE :

(1) Every positive irrational number has a negative
rrational number corresponding to it.

@ V2+43%45
V5-3=242
V32 =3x2=46

2= [0 5

() Some times, product of two rrational numbers 1s a
rational number.

Ex: ﬁxﬁ:Jm:E
2+3)x(2-B3) =2 —(+B)’ =4-3=1

Both rational and rrational numbers can be represented on

number line.

Everyreal number 1s either rational or wrrational.

PRIME NUMBERS

We know that a number other than 1 1s called a prime number 1fit
is divisible by only 1 and itself.

So, all prime numbers less than 100 are:
2,3,5,7,11,13,17,19,23,29,31,37,41,43,47, 53, 59,61,67, 71, 73,
79,83, 89,97.
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Notethat 2 15 the smallest prime number. 2 1s the only even prime
number.
Smallest odd prime number is 3.

Twin Primes

A pair of prime numbers are said to be twin prime when they
differ by 2.
For example: 3 and 5 are twin primes.

Co-primes or Relative primes

A pair of numbers are saidto be co-primes or relative primes to
cach other 1f they do not have any common factor other than 1.
For example: 13 and 21 are co-primes.

To Test Whether a Given Number is Prime
Number or Not

Let p be a given number and let n be the smallest counting

number such that n” > p . Then, test whether p is divisible by

any of the prime numbers less than or equal ton. It yes, then p 1s
not prime. Otherwise, p1s a prime number,

RERNIEE 3: Is 171 is a prime number ?

Solution: Square root of 171 lies between 13 and 14, because
13°=169 and 14°= 196. Therefore, the integer just greater
than the squareroot of 17115 14.
Now prime numbers less than 14 are 2,3, 5,7, 11 and 13.
Sice 171 1s divisible by 3, therefore 171 18 not a prime
number.

4’: Is 167 is a prime number ?

Solution:
Square root of 167 lies between 12and 13. because 12°= 144
and 13 = 169. Therefore the integer just greater than the
squarerootol 167 1s 13,
Now prime numbers less than 13 are 2, 3. 5. 7and 1 1.
Since 167 is not divisible by any of the prime numbers 2. 3,
5.7and 11: therefore 167 is a prime number.

a el i 5: Find the number of positive integers n in the

range 12 <p <40 such that the product (n - 1) (n— 2) (n—3)...
3.2.1is not divisible by n.
Solution:
The product (n— 1) (n—2)(n—3)...3.2. 1 wall not be divisible
by n only when this product does not contain factors of n.
1.e., n1sa primenumber. The prime numbers that satisfy the
above conditionsare 13, 17. 19, 23, 29, 31, and 37.

Hence there are 7 required prime numbers.

NUMBER OF FACTORS OF A COMPOSITE
NUMBER

[t1is possible to find the number of factors of a composite number
without lising all those factors.

Take 12 for instance, it can be expressed as 12 =27 x 3.

The factors of 12 are (2" x 3%, (2% x 3"), (2" x 39, (2" x 3"), (22 % 3%)

and (2% x 3').
Here the powers of 2 can be one of 0, 1, 2 and the powers of 3 can
be one of 0, 1. So number of combinations of a power of 2 and a
power of 3 15 3 x 2= 6. All the combinations of power of 2 and a
powerof 3 are, 0; 0, 1;1.0: 1, 1; 2. 0; 2, 1. Each cambination ofthe
powers of 2 and 3 gives a distinctly different factor. Since there
are 6 different combinations of the powers of 2 and 3. hence there
are 6 distinctly diflerent factors of 12,
Let N bea composite number such that N=(x)*(y)" (z)... wherex,
¥, Z... are different prime numbers. Then the number of divisors (or
factorsyof N={a+ 1) (b+ 1} {c+ 1)...
Here factors and divisors means the same.
el 6: Find the total number of factors of 576.

Solution:

The factorised form of 576=2° x 3*

Sothe total number of factors=(6+ 1) (2 + 1)=21
7: Find the number of divisors of 21600,
Solution:

21600=22%3° x 5%

= Numberofdivisors=(5+1)*x 3+ 1)x(2+1)=72

TESTS OF DIVISIBILITY

L. Divisibility by 2:
A number is divisible by 2 if its unit digit is any of 0, 2, 4,
6, 8.
Ex. 58694 is divisible by 2, while 86945 1s not divisible by
,
I. Divisible by 3:
A number is divisible by 3 only when the sum of 1ts digits
1s divisible by 3.
Ex (1) Sum of digts of the number 695421 =27, which s
divisible by 3.
o 695421 is divisible by 3.
(1) Sum of digts of the number 948653 =35, whichis
not divisible by 3.
oo 948653 isnotdivisible by 3.
[ll. Divisible by 4:
A number 1s divisible by 4 if the number formed by its last
two digits 1.e. ten’s and unit’s digit of the given number is
divisible by 4.
Ex. (1) 6879376 1s divisible by 4, since 76 is divisible by 4.
(1) 496138 1s not divisible by 4, since 38 15 not
divisible by 4.
IN. Divisible by 5:
A number is divisible by 5 only when its unit digit is
0or 5.
Ex. Each ofthe numbers 76895 and 68790 is divisible by 5.
V. Divisible by 6:
A number is divisible by 6 1f it 1s simultaneously divisible
by both 2 and 3.
Ex. 90 1s divisible by 6 because 1t 1s divisible by both 2
and 3 simultaneously.
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VL Divisible by 7:
A number is divisible by 7 ifand only if the difference of
the number of its thousands and the remaming part of the
given number is divisible by 7 respectively.
Ex. 473312 1s divisible by 7, because the difference
between 473 and 31215 161, which 1s divisible by 7.
VII. Divisible by 8:
A number 1s divisible by 8 if the number formed by its last
three digits 1.¢. hundred’s, ten’s and unit’s digit of the
given number 1s divisible by 8.
Ex. (1) In the number 16789352, the number formed by
last 3 digits, namely 352 1s divisible by &,
. 1678935215 divisible by 8.
(1) In the number 576484, the number formed by last
3 digits, namely 484 1s not divisible by .
. 576484 1snot divisible by 8,
VIIL Divisible by 9:
A number is divisible by 9 only when the sum of its digits
is divisible by 9.
Ex. (1) Sumofdigits of thenumber 246591 =27, which 1s
divisible by 9.
2 246591 15 divisible by 9.
(1) Sum of digits of the number 734519 =29, which 1s
not divisible by 9.
s 734519 1s not divisible by 9.
IX. Divisible by 10:
A number 1s divisible by 10 only when its unit digitis (.
Ex. (1) 78493201s divisible by 10, since its unitdigitis €.
(1) 678405 1s not divisible by 10, since its umt digit 18
not £, e
X. Divisible by 11:
A number is divisible by 11 ifthedifference between the
sum of'its digits at odd places from right and the sum of
its digits at even places also from right is either () or a
number divisible by 11.
Ex (i) Consider thenumber29435417.
(Sum of its digits at odd places from right) —
(Sum ofiits digits at even places from right)
(7+443+9—(1+5+4+2)=(23-12)=11, which
1s divisible by 11,
oo 29435417 isdivisible by 11.
(i) Consider the number 57463822,
(Sum of'its digits at odd places) —
(Sum of its digits at even places)
=(2+8+6+7N—-(2+3+4+5)=(23-14)
=0, which 1s neither 0 nor divisible by 11.
o 5746382218 not divisibleby 11,
XL Divisibleby 12:
A number is divisible by 12, if it 15 simultaneously

divisible by both 3 and 4.

Properties of Divisibility
(1) Ifaisdivisible by b then ac 1s also divisible by b.
(11} If @ 1s divisible by b, and ¢ is divisible by & then ac 15
divisible by bd.

(1) If m and n both are divisible by d then (m + n) and (m —n)
are both divisible by 4.

(1v) Out of n consecutive whole numbers, one and only one is
divisible by n.
For example. out of the five consecutive whole numbers
8,9, 10,11, 12 only one1.e., 10 15 divisible by 5.

(v) The square of an odd integer when divided by 8 wall always
leave a remainder of 1.

(vi) The product of 3 consecutive natural numbers 1s divisible
by 6.
(vi1) The product of 3 consecutive natural numbers, the first
of which is even, is divisible by 24.
(vii1) Difference between anynumber and the number obtained
by writing the digits in reverse order is divisible by 9.
(ix) Anynumber written in the form (10" — 1) 1s divisible by 3
and 9,

(x) Anysix-digits, twelve-digits, eighteen-digits or any such
number with number of digits equal to multiple of 6, is
divisible by each of 7. 1T and 13 ifall of its digits are the
sSalne.

For example 666666, 888888, 333333333333 are all
divisible by 7, 11 and 13.

As 666666 can be written as 666 * 1000+ 666

=066 (1000 + 1)=666 = (1001)=666 = (7 = 11 x13)
Henee, 666666 is divisible byall of 7, 11 and 13.

8: Find the least value of * for which 7* 5462 is
divisible by 9.

Fxample |

‘Solution:

Let the required value be x. Then,
(7T+x+5+4+6+2)=(24+x) should be divisible by 9.
= =3

IEEEEIE 9: Find the least value of * for which 4832%18 is
divisible by 11.
Solution:

Let the digit in place of * be x.

(Sum of digits at odd places from right) —

(Sum of digits at even places from right)
=(B+x+3+4)—(1+2+8=(4+x),
which should be divisible by 11.
: x=F

GENERAL OR EXPANDED FORM OF 2 AND
3 DIGITS NUMBERS

(1) Inatwodigits number AB. 4 is the digit of tenth place and
B 15 the digit of unit place, therefore AB 1s written using
place value in expanded formas
AB=104+8
Ex.35=10x3+35

(1) In a three digits number ABC, A 1s the digit of hundred
place. B 1s the digit of tenth place and C 15 the digit of unit
place. therefore ABC 1s written using place value in
expanded formas
ABC=1004+10B+C
Ex.247=100%2+ 10x4+7
These expanded forms are used in forming equations related
to 2 and 3 digits numbers.
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10: A two-digit number pg is ad ded to the number

for med by reversing its original digits. If their sum is divisible
by 11,9, and 2. Find the number pg.
Solution: Let the original number be pg. The value of the number
= lp+g.
The number formed by reversing the digits = gp. Value of
this number = 10g + p.
Sum of the two numbers=11p+ 1lg=11(p +q)
Now, if the sum 1s divisible by 11, 9, 2, it means that (p + g)
must be divisible by both 9 and 2. Hence, p + g = 18. So, it
means p =g =9. The original number is 99.
IEEEEIIE® /1: In a two digit prime number, if 18 is added, we
get another prime number with reversed digits. How many such
numbers are possible 7
Solution: Let a two-digit number be pg.
10p+g+ 18=10g+p
= SOp+Y9g =18 = g-—p=12
Satisfying this condition and also the condition of being a

prime number (pg and gp both), there are 2 numbers 13 and
79.

COUNTING NUMBER OF ZEROS AT THE
END OF A FACTORIAL

Sometimes we come across problems in which we have to count

number of zeros at the end of factorial of any numbers.

Ex. Number of zeros at the end of 10!
0!I=10x9xBxTxHxFx4dx3x2x]
Here basically we have to count number of fivés, because
multiplication of five by any even number willresult im0 atthe
end of final product. In 10! we have 2 fives thus total number
of zeros are 2.

Shortcut :-

Counting number of zeres at the end of n! value will be

H I n )

5 55 5 5
The integral value ofthis number will be the total number of
ZETOS,

el s /2 Number of zeros at the end of 10!

; 10 10
Solution : r) fo— e Integral value
52
=2+0
So, number of zeros m 10! =2,

10
Note:- Here ;"_{ 15 less than 1 so will not count 1t.

m 13 : Number of zeros at the end of 100!

_ 100 100 100
Solution ; + =
5_

>
52

integral value will be

= 20+ 4 =24 zeros.

Wseln e 14 : Number of zeros at the end of 126!
Solution :
126 . 126 N 126
5 & §
= Integral value will be

=25+5+1=31 zeros.
m 15 : Number of zeros at the end of 90!

Solution :

L
}[}J_E}{}+9{}+ ......... =18+ 3=21 zeros

3 : 52 53
POWER OF A NUMBER CONTAINED IN A
FACTORIAL

Highest power of a prime number P in N!

N N N N
= F + = + F g F . where [x] denotes the

greatest integers less than or equal to x and 1s a natural
number stuch that P*<n.

IEERTE® /6: Find highest power of 7" in 50!

Solution :
The highest power 7 in 50!

507 [50
=| = +| = |=7+1=8
-T .?-d.

17 : Find highest power 15 in 100!

Solution :
Here given number 15 18 not a prime number so first
convert 15 as product of Primes 15 =3 = 5 therefore we
will find the highest power of 3 and 5 in 100!
Highest power of 3 in 100!

1000] [100] {100 |100
= "= Tl = =
3 = I 3

=33+11+3+1=48
Highest power of 5 in 100!

100 100
:[—}4—{—,}: 20+4=124

3 3"

So 100! contains (3)* x (5)2%. Hence it contains 24
pams of 3 and 5. Therefore, requured power of 1515 24, which
15 actually the power of the largest pnime factor 5 of 15,
because power of largest prime factor 1s away equal to or
less than the other prime factor of any number.

TO FIND THE LAST DIGIT OR DIGIT AT THE
UNIT’S PLACE OF "

(i) Ifthe last digit or digatat the umit’s place ofais 1, 5 or 6, whatever
be the value ofn, it will have the same digit at unit’s place, 1.e.,

Ciaad} = Tuacst)
(i =Ll
S
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(ii) [Ifthe last digit or digit at the umits placeofa1s 2.3, 5, 7 or 8,
then the last digit of a" depends upon the value of n and
follows a repeating pattern in terms of 4 as given below :

n last digit last digit last digit | last digit
of (....2)" of (....3)" of (...7T)" | of (....8)"

dx+1 2 3 7 8

dx+2 4 9 9 1

43 8 7 3 2

4 6 1 1 3]

(lii) Ifthelastdigit or digit at the umt’s place of'a 1s either4 or 9,
then the last digit of a" depends upon the value of n and
follows repeating pattern in terms of 2 as given below.

n last digit of (....4)" last digit of (....9)"
6 |
2x+1 4 9

18 : Find unit digit of 2323,

Solution : Here, 2, 4, 8, 6 will repeat after every four interval till

320 next digit willbe 2, 4. | 8 |. so unit digit of 2323 will be 8.

19: Find unit digit of 133'33,

Solution :

Cycleof 3153, 9, 7. 1 which repeats after every fourthiinter-
val will 133132, sonext unit digit will be 3.
EFY UL 20 : Find unit digit of 963%3 x7373,
Solution : Unit digit of 96393 =7
Unit digit of 7373 =3
So unit digit of 963%° x 7373 =Tx 3 =21,

e 1.

Example

21 : Find unit digit of 1717 x 2727 x 3737,
Seolution : Unit digit of 171 =7
Unit digit of 2727 =3
Unit digit of 37°7 =7
Sounit digitof 1717 x 2727 x 3777 =7 x3x 7= 147
e, unit digit=7

Example

B 22 : Find unit digit of 1818 x 2828 x 288288,

Solution :
Unit digit of 188 is 4.
Unit digit of 2828 is 6.
Unit digit of 288%2%is 6
So unit digit of 1818 x 2828 x 2RK28E
=4x6x6=144 i.e. 4

RERUT 23 : Find unit digit of 11" + 1212 + 1313 + 1414 4+

1515,

Solution :
Unitdigitof 1111 =1
Unit digit of 1212=6

Unit digit of 1313 =3

Unit digit of 1414 =6

Unit digit of 1517 =5

So unit digit of given sum will be
1+6+3+6+5=211ie,;l

Example

b 24 : Find unit digit of 2171 x 2222 x 2323 x 24?4 x

2525,

Solution :
2523 will give 5 in unit place, when multiplied by an even
number i.e 0, 2,4, 6, 8. It will give zero at unit place. So, zero
will be at the unit digit of given question.

REMAINDER THEOREM

axh<ge e
[1.c.'a* b % ¢ when divided by

Remainder of expression

a, % f},_ Xe,

n] 1s equal to the remainder of éxpression [Le.a. b,

i

% ¢, when divided by n] , where
a, 1 remainder when a 1s divided by n.
b, isremainder when b is divided by n. and

¢, s remainder when ¢ 1s divided by n.

Bl 75 ¢ Find the remainder of 15 % 17 % 19 when divided
by 7.

Solution ;
15317 %19

Remainder of Expression will be equal to

Ix3x5 15 1

S 2:{; ie. 1
On dividing 15 by 7, we get 1 as remainder.
On dividing 17 by 7, we get 3 as remainder.
On dividing 19 by 7, we get 5 as remainder.

15
And combined remamder will be equal toremamder of - Le L.
I 26 : Find the remainder of expression e i
| 9

Solution :

lx2=x3 6 B
— — which 1s

Remainder of given expression =
9 9

equal to 6.
POLYNOMIAL THEOREM

This s very useful theorem to find the remainder.
According to polynomial theorem.
{_T 4 H}" = " + ”El I}:—l : EIl + ”E: w2 42 + rz{,:.:4| _,[31--3 4:;‘3

T uﬂﬂ_lllaﬂ—l4_ﬂ” i)

(x+a)'

X
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B U 7S .ri'f] _'E'”_l .r.’.u'l % J'i'{lz IH—I HI T ”{'n—l Il ﬂn—l +q"
X
sivali)
a
remainder ofexpression (11) will be equal to remainder of o be-

cause rest ofthe terms contam x and are completely divisible by x.

999
LRt 7 : Find the remainder of ik

Solution ¢

9%  (8+1)”

& &
According to polynomial theorem remainder will be equal
1?1
to remainder of the expression T 1

| §”
e s 28 Find the remainder of T ;

Solution ;

g7 (Fe1) 7
—— = 1.e |l
7 X 7

113 x17
5 !

R IE 29 : Find remainder of

Solution :

11x13x17  S5x1Ix5

6 6

[ (v
=
) 7
7 7 7 9
(7+1)° S x2_ 2
= e et Kt 1
- » 5 '."I

Solution :

00 (7+2)° 2% _(P) x2 gy,

7 7 7 7 T

(7+1)°x4  1x4
- — re.4
o 1

=

25"}[]

et il 32: Find remainder of

Solution -

2510 (3x7+4)° 40
7 7 7
33
H00 (23] %2 73 .
== iy :__":.( ] — { ) Kzﬁ IK._.
7 7 7 7

—  Remainderis 2.

350
33 : Find remainder of T ;

Kxample

Solution :

PP DAY () x2
7 7 R 7 7 7

(7£1)° %2 1x2
7 7
= Remainderis 2.

| 3250
LRt L 34 : Find remainder of o

Solution :

{32}135 _(-?_I_z}ljﬁ _2135 - {23}41}{22 _]}{4
7 7 ) T 7
—  Remamderis 4

DIVISION ALGORITHM

Dividend = (Divisor % Quotient) + Remainder
where, Dividend = The number which is being divided
Divisor = The number which performs the division process
Quotient = Greatest possible integer as a result of division
Remainder = Rest part of dividend which cannot be further divided
by the divisor

Complete remainder

A complete remainder 1s the remainder obtained by a number by
the method of successive division.,
Complete remainder = [ divisor 11 remainder] + I remainder
CR.=dn+n
CR.=ddymy+dirn+n
. Two different numbers x and y when divided by a certain
divisor D leave remainder r| and r, respectively. When the

sum of them 1s divided by the same divisor, the remainder 1s
r,. Then,

divisor D =rj+ry—rsy
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35: A certain number when successively divided

Fxample

by 3 and 5 leaves remainder 1 and 2. What is the remainder if
the same number be divided by 15?

Solution :

Let x be the dividend.
x=3y+1 1)
now, y become dividend for 5.
y=5z+2 A1)

putting yin (i)

x=3(5z+2)+1

=152z+6+1=15z+7

when x 1s divided by 15 givesremainder 7.
Alternate Method :
d,=3,d,=5,r=landr,=2

complete remainder=dr, +r, =3x2+1=7

GBI 76: A certain number when divided by 899 leaves
the remainder 63. Find the remainder when the same number is
divided by 29.

Solution :

Number= 8990 + 63, where (015 quotient

=31 x290+(58+ 5)=29(310+2)+5

.. Remaimnder= 5
Theorem 1: (a" + b") is divisible by (@ + b) when n is odd.
Theorem 2: (¢* — ') is divisible by (& + b) when n is eyven.
Theorem 3: (¢ — b") 1s always divisible by (@ — b) whena

1s an integer.

Hence (a"— b") 15 divisible by both (a + b) and (@ — b) when n 1s
even and (a”— b") is divisible by only (a — b) when 1 15 odd.
50T 37 What is the remainder when 34 4 s divided
by5?

Solution: The dividend 1s in the forma' +5'. We need to change
it into the form " +H"
I+ 435 = (391 (I Now (34" + (4%)" 'will bedivisible
by 3* +4' =Rl + 64 =145,
Since the number 15 divisible by 145, it will certainly be
divisible by 5. Hence, the remainder is 0.

eyl 78: What is the remainder when (5555)** +
(2222)**%is divided by 7?
Solution: The remainder when 5555 and 2222 are divided by 7 are
4 and 3 respectively. Hence, the problem reduces to finding
the remainder when (4= + (3 1s divided by 7.
H{-}w {4}El + {3}555.‘? — (41]”.” 1 (35}” 11 :{]ﬁ_}“” L {E43}||Il‘
Now (16)"! + (243)!''" 15 divisible by 16 + 243 or it is
divisible by 259, which 1sa multiple of 7. Hence the remamder
when (5555)7= +(2222 Y%7 1s divided by 7 1s zero.

PROGRESSIONS
Arithmetic Progressions (A.P.)

A sequence of numbers which are either continuously increased
or continuously decreased by a common difference found by

subtracting any term of the sequence from the next term.
The following sequences of numbers are arithmeticprogressions:
(1) 5,8,11,14, ..
(i) —6,—1,4.9, 14, ...
(m) 10,7.4,1,-2,-5, ...

(v} p.ptq.pt2q,pt+3q,..

In the arithmetic progression (1); 5, 8, 11 and 14 are first term,
second term, third term and fourth term respectively. Common
difference ofthis A P. is found out either by subtracting 5 from 8,
8 from 11 or 11 from 14. Thus common difference = 3. Similarly,
common difference of arithmetic progression (1i), (i11) and (1v) are
5,— 3 and g respectively.

First term and common differenceof an A.P. are denoted by @
and d respectively. Hence

dof (1) A.P=3,dof(11) A.P= 5,
dof (i) A.P.=-3 andd of (V) AP =g
n'* TERM OF AN A.P.
Tofind an A P. affirst term and common difference are given, we
add the common difference to first term to get the second term
and add the common difference to second term to get the third
term and so on.
The standard for m ofan A.P. 15
a,atd, a+2d,a+t3d, ..
Here*a’ 1s the first term and *d” 15 the common di fference. Also we
see that coefficient of d 1s always less by one than the position of
that term in the A.P. Thus " term of the A.P. 1s given by
I =a+(n—1)d (1)
This equation (1) 1s used as a formula to find any term of the AP,
[/ be the last term of a sequence containing i terms, then
= T =atln= 1)d
To find any particular term ofany A.P., generally we put the value
of a. n and d in the formula (i) and then calculate the required
term.
For example to find the 25" term of the A.P. 6, 10, 14, 18, ...; using
the formula (1), we put the valueofa=6,n=25and d =4 in
formula and calculateas
T =6+(25-1)x4=6+24x4=6+96=102
IEEEETE® 39: Inan A.P.ifa=~7.2,d=3.6,a,= 7.2, then find
the value of n.

Solution: e 1)d
= 72=-T72+(n-1)(3.6)
= 144 = (n—1)(3.6)
= n—1=4 = n=3.

IEEEETUE® #0: Which term of the A.P. 21,42, 63, ... is 420 ?
420 = a =at (n—1)d
[Herea=21,d=42-21=21]
=21 +(n—1)21
=21n
20
n= ?=2{}

required term is 20™ term.

Solution:
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el /1 s — 150 a term of the A.P. 11, 8,5, 2,...7
Solution : Here a =11,d=-3
=18 =g =g+ n—1}d
=1l1+n-1)(-3)

=11-3n+3
= 14— 3n
In = 14+ 150
| 64 2
T
= 3’

which 1s not possible because n 1s +ve integer.
— 150 is not a term of the given A P.

Sum of First n Terms of an A.P.

Sum of first 7 terms means sum of terms from first term to #™ term.
Consider an A.P. whose first term and common difference are '’

and 'd respectively. Sum of first n terms S _of this A.P. 1s @mven by

S, = = [2a+(n—1)d) A1)

If last term of an A.P. containing n terms be /. then »™ term
=l=a+{n-1)d

§ = % Ra+(H—1)d]= ;—" [a+ {a+(n—1)d}]

— S, == (a+) (2)

i

=]

Arithmetic Mean of n Numbers

Arithmetic mean of n numbers a .a,,a,.a,....a

N

dhTdyTdyTdy T ... 4,

fi

If A be the arithmetic mean between any two given numbers
a and b; then a, A4, bwill bein A.P.
a+b

hb—A=A—a=A="—
2

Geometric Progression (G.P.)

A sequence of numbers whose cach term (except first term) 1s
found out by multiplying the just previous term by the same
number. The number by which we multiply to any term to get its
next term 1s called common ratio of the GP.

For example, 5, 10, 20, 40, ... 1s a G.P. whose first term1s 5, second
term is 10, third term 1s 20 and so on. Its common ratiois 2, because
to get any term (except first term) we multiply its just previous
term by 2.

Common ratio 1s also found out by dividing any term (except first
term) by its just previous term,

Thus
common ratio = v _W_ - 2
5 10 20
First term of a G.P. is denoted by ‘e’ and its common ratio 1s
denoted by r.
: a=5,r=2

Standard form of a GP. 15

a,ar,ar.ar’, ar*. ...
n"termofa GP.
ﬂ” = -I:I]"”- I

Sum of first n terms of a G.P,,

a(r"=1)
§=——"".,if|r|>1
" r—1
a(l—r") ‘
and & = [, JAfr|<1

If| r| =< 1, then sum of infinite terms of the G.P.,

il

s

- | —1r

If| r| 2 1,then sum of infinitetérms cannot exist.

11 1
et 42: Which termofthe G.P. 2, 1, 37’ 128 is ?

I
Solution: Let the nth term be —— . Then.

128
o l
% T 128
; ..ll—L
= i 123
Im—] I 7 -I =2 7
2 =] — —— —_— =
= (2 M [EJ [zJ
2 n—2=17
= n=~9

bt i 3 The third term ofa G.P. is 4. Find the product of

its first five terms.

Solution: Let g be the first term and » the common ratio. Then,
a, =4 = ar=4
Product of first five terms=a aaaa = alarar-Yar Wart)

=ar'"= (@Y =(4)y = 1024.
el /4 Find the sum of the series
2+6+18+..+4374.

. ﬂ{}.ﬂ _ ]} [m,fr—l ] r—a
Solution: Required sum= =
r—l r—1
4374 x 3 -2
= 3] = 6560).

[Herea=2,r=3.ar"'=4374]
Geometric Mean of n Numbers

Geometric mean of n positive numbers a . a,. a,. a,. ..., a
={a .4, .a.a..8)"%
Let G be the geometric mean (GM.) between any two given

numbers @ and h: then a, G. b are m G.P
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h G

& a
= (Fﬁ

Harmonic Progression (H.P.)

Harmonic progression is defined as a sequence, reciprocal of
whose terms 1n order are in AP,

1 1.1 1
Thus.ifa. b, c.d. ...arem HP. then ——»—>—» - arein A.P.
a b e d
The standard formofa H.P. 1s
] | ]
a a+d a+2d’
2ac
Remember that a. b, carein HP. <= b=
a+c
General Term of a H.P.
|
: th e e N
General term (" term) of a HP. isgiven by T’ s ln =T

There 1s no formula and procedure for finding the sum of any
number ofterms in H.P,

Questions based on H.P. are generally solved by inverting the
terms (1.e., converting H.P. into A.P.) and use of formula and
properties of the A.P.

Harmonic Mean of n Numbers
Harmonic mean of n numbers (or quantities) a,. @, a. @4 .... @

ks 5

M

ﬂ]‘!

To Find a Harmonic Mean Between Two Given Numbers
Let A be the harmonic méan between two given numbers a and b;

leadl 1
then g, H, barein H.P. or =97, — aremA.P.
a H b
1 1 1 | 2 1
H a b H H a b
2 abh
= Ta+bh

Relation Between Arithmetic Mean (A.M.),
Geometric Mean (G.M.) and Harmonic Mean
(H.M.)

If A4, G, H are the arithmetic, geometric, and harmonic means
between a and b, then we have

A a+b ]
= A1)
G = ab [2}

2ab
H= -(3)

a+b

(a +b) y 2ab
2 (a + b)

geometric mean between 4 and H. From these results we see that

Therefore, 4 x H= =abh=". Hence (Fisthe

- a+b_‘j;r=a+b—22\f'£

2

:{«r-@

2
;) } » which 1s positive if @ and b are

positive, Therefore, the arithmetic mean of any two positive
numbers 1s greater than their geometrie mean.

Also G*=A4AH

Hence ( 1s the intermediate m value between 4 and H.
therefore A> G = H.

ST /5 Find twonumbers whose A.M.is 34 and GM. is 16.
Solution: Let twonumbers be @ and b.

a+b
g,

=

AM. =34= = a+ b= 68 (1)

GM. = 16= fgh = ab=1256

a—b= \|(a+b) —4ab = {4624 — 4x 256 = 3600

S oa—b=6) A2}
By (1) and (2)
a=064, h=4

Required numbers are 64 and 4.

Some Important Formulae

Sum of first 7 natural numbers

i) (@

=P e e

—

(b) Sum of first # odd natural numbers
=1+3+5+..+(2n-1=n"
(¢) Sum of first # even natural numbers
=24+4+6+. . . +2n=n(n+1)
(d) Sum ofodd numbers <n

: P,
[”;I] c1f mis odd

5
n\ L2 U
[E] . it 115 even

(e) Sum ofeven numbers<n

£[£+I]~if n 15 odd
252

=

-:: I
= n—1 n+lYy .. .
.1t m 15 even
2 o,
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(ii) Sum of squares of first » natural numbers

nin+ D 2n+1)

=FHET b ti=

6
(iii) Sum of cubes of first # natural numbers
[n (n+ I]T
=Febge it b= T o
2
CLOCK
Introduction

A clock has two hands : Hour hand and Minute hand.

The mmute hand (M.H.) 1s also called the long hand and the
hour hand (H.H.) 15 also called the short hand.

The clock has 12 hours numbered from 1 to 12.

Also, the clock 15 divided into 60 equal minute divisions.
Therefore, each hour number is separated by five minute
divisions. Therefore,

. 5 s 360 ; ;
_ One minute division= -—ﬂ-= 6" apart. 1e. In one nunute, the
minute hand moves 6°.
. Onehour division = 6° x 5= 307 apart. ie., in one hour, the
hour hand moves 30° apart.

T ¥

=— apart
60° 2 4

Also, inone minute, the hour hand moves =

. Smce, 1n one minute, minute hand moves 6° and hour hand

=}

| : . . B
moves =35 therefore, in one minute, the manute hand gams

—

1|:|
5; more than hour hand.

ia
m]

. . : l
° In one hour, the minute hand gains 55 x 60 = 330° over

the hour hand. i.e.. the-minute hand gains 55 minutes
divisions over the hour hand.

Relative Position of the Hands

The position of the M.H. relative to the H.H. is said to be the

same, whenever the M.H. 1s separated from the H.H. by the

same number of minute divisions and 18 on same side (clock-

wise or anticlockwise) of the H.H.

Any relative position of the hands of a clock 1s repeated 11

times in every 12 hours.

(a}  When both hands are 15 minute spaces apart, they are at
right angle.

(b}  When they are 30 minute spaces apart, they point in
opposite directions.

(¢) The hands are in the same straight line when they are
coincident or opposite to each other.

* In every hour, both the hands coincide once.

*  [Inaday, the hands are coinciding 22 times.

*  Inevery 12 hours, the hands of clock comcide 11 times.

* Inevery 12 hours, the hands of clock are in opposite
direction 11 times,

* Inevery 12 hours, the hands of clock are at night angles
22 imes.

* Inevery hour. the two hands are at right angles 2 times.

*  Inevery hour, the two hands are in opposite direction
once.

* In aday, the two hands are at right angles 44 times.

*  [fboth the hands coincide, then they will again coincide

after ESE— minutes. i.e. mn correct clock, both hand
11

fe : < T
coincide at an interval of ﬁs_i minutes,
1

. If the two hands comeide in time less than 65%

minutes, then elock is too fast and if the two hands

coineides in time more than ﬁﬁi minutes, then the
11

cloek 15 too slow.
Another one shortcut formula for clocks

EGH—(E]M
2

H = hour
M = minutes.

-

Angle=

ST /6: At what time between 4 and 5 will the hands of a

watch
(i) coincide, and
(ii) point in opposite directions.

Solution : (1)At4 O clock, the hands are 20 minutes apart. Clearly
the minute hand must gain 20 minutes before two
hands can be coincident.

But the minute-hand gains 55 minutes in 60 minutes,
Let minute hand will gain x minute in 20 minutes.

So, E=E
20 x
20x60 240 > R
S B = 2|— mn.

53 11 11
The hands will be together at 2 Ilg_l min past 4.

(1) Hands will be opposite to each other when there 15 a
space of 30 minutes between them. This will happen
when the minute hand gains (20 + 30)= 50 minutes.

f
0 = 60O P

Now, the minute hand gains 50 min in 2 T

min.

The hands are opposite to each other at 54 % min past 4.
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AR e L / 7 What is the angle between the hour hand and
minute hand when it was 5: 05 pm.

Solution : 5.05 pm means hour hand was on 5 and minute hand

was on 1, 1.e., there will be 20 minutes gap.
Angle=20=6=120° [ | minute=6°]

Incorrect clock

Ifa clock indicates 6 : 10, when the correct time 15 6 : 00, 1t 18 said
to be 10) minute too fast and 1f it indicates 5 : 530 when the correct
time 156 : 00, 1t 15 said to be 10 minute too slow.,

. Also. if both hands coincide at an interval ¥ minutes and

5
X< {ifrﬁ, then total time gained = ] mimates
X
and clock 1s said to be 'fast’.
. If both hands coincide at an interval x minutes and
i
s

5 —65 i\l
x =65 ﬁ then total time lost = —HFJ mimtes and
X

clock 15 sard to be 'slow’.

IEEEEEIE® +8: My watch, which gains uniformly, is 2 min slow
at noon on Sunday, and is 4 minutes 48 seconds fast at 2 pm on the
following Sunday. When was it correct.

Solution : From Sunday noon to the following Sundayat 2 pm =7
days 2 hours = 170 hours.

The watch gains {E +4%)= 53 minutes in 170 hours.

. _
The watch gains 2 minutes in —T% 170 =50 hours
6—
5

Now, 50 hours = 2 days 2 hours
2 days 2 hours from Sunday noon = 2 pm on Tuesday.

el 49 The minute hand of a clock overtakes the hour

hand at intervals of 65 minutes of the correct time. How much a
day does the clock gain or lose ?

Solution : In a correct clock, the minute hand gans 55 min. spaces
over the hour hand in 60 minutes.

To be together agam, the minute hand must gain 60
minutes over the hour hand.
60 3

55 min. are gained n [5—:':#: ﬁl}Jmin. =65 ﬁmin.

But, they are together after 65 min.

. 5
(ain m 65 min. = [55 ﬁ - ﬁSJ = %min.

i 5 2
(zam mn 24 hours =[—:s: ool
11 65

] min.= 1 0—min.
143

The clock gains ]{}% minutes in 24 hours.

el 570: A man who went out between S or 6 and returned

between 6 and 7found that the hands of the watch had exactly
changed place. When did he go out ?

Solution : Between 5 and 6 to 6 and 7, hands will change place
after erossing each other one time. 1¢., they together will
make | + 1 =2 complete revolutions.

; 60 120 ... R—
H.H. will move through Exﬁ = minute divisions.

120 . 3
Between 5 and 6 — = minute divisions,

At 5. minute hand 1s 25 manute divisions behind the hour-
hand.

T ; 120 . oW
Hence 1t will have to gain 25+ T minute divisions on the

445 . L
hour-hand = T minute divisions on the hour hand.

; . 45 i . 445 12
The minute hand gains 3 minu te divisions in ——x T
minutes = 2220 _ 37T 29 minutes
143 143

Therequired tme of departure 1s 37 % minutes past 5.
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[

10,

11.

Minimum difference between x and y such that 1x 71y 61 1s
exactly divisible by 1115

(a) 2 (by 3 (¢) 1 (d) 0

Two different numbers when divided by the same divisor,
left remamnder 11 and 21 respectively, and when their sum
was divided by the same divisor, remainder was 4. What 1s
the divisor?

(a) 36 (b) 28

(cy M4 (d) 9

A number when divided by a divisor, left remaimnder 23. When
twice of the number was divided by the same divisor.
remainder was 11. Find thedivisor,

(a) 12 (b)y 34

(¢) 35 (d) data madequate

A number when divided by 5 leaves a remainder 3. What is
the remainder when the square of the same number is

divided by 57

(@ay 9 (b) 3
(¢c) 0O (d) 4
Find the unit digit in the product (2467)'3% = (341)7%,
(a) 6 (b) 7
(c) 8 (d) 9

Which digits should come mn place of * and § if the number
62684*§ is divisible by both & and 57

(@) 4.0 (b) 0.4

(¢} 2.0 (d)y 4.4

There 1s one number which is formed by writing one digit 6
times (e.z. 111111, 444444 ete)). Such-a number 15 always
divisible by:

(a) Tand 1l

(¢} 7.1land 13

(b) lland13
(d) None of these

If the product of first s1Xty positive consecutive integers be
divisible by 8", where n is an integer, then the largest
possible value of n is

(a) IR (b) 19

(¢) 17 (d) 16

The digit in the umit’s place of the number represented by
(799 _3°%)is

(a) 0O (b) 4

(c) 6 (d)y 7

In the product of first forty positive consecutive integers
be divisible by 5" where n 18 an integer, then the largest
possible value of n 1s

(a) 8 (by 9

(cy 10 (dy 7

A number A4571203B 1s divisible by 18. Find the value of A
and B.
fa) &.4
(c) 4.6

(b) 6.8
(d) 6.6

EXERCISE

13.

14,

15.

16,

17.

18,

19.

20,

Let x and y be positive integers such that x 1s prime and y1s
composite. Then

(a) y—x cannot be an even integer

(b) xycannot be an even integer.

(¢} (x+y)/xcannot be an even integer

(d) None of the above statements 15 true.

The sum of 52 + 62+ 72+ ...+ 157 is

(a) 1110 (by 1120

(¢c) 1310 (dy 1210

[fx 959 y 1s divisible by 44 and g =5. then what are values of
thedigitx and y ?

(a) x=7.y=6 (b) x=4 y=8

(¢) x=6,y=7 {d) None of these
The unit’s digit in the produet (3127)! 7 is :

(a) 1 (b)y 3

(c) 7 (d) 9

The unit*s digit in the product (77! %6°7x3%) is :
@y 1 (b) 2

(c) 4 (d) 6

Letn{> 1) be a composite integer such that Jn is notan
mteger. Consider the following statements
[:  m hasa perfect integer-valued divisor which 1s greater

than 1 and lessthan +'» .
[1: n has a perfect integer-valued divisor which 1s greater

than n but less than n
Then,
(a) BothIand Il arefalse (b) 11strue but Il 1s false
(¢} lisfalsebutllistrue (d) BothlandIl aretrue
Ifa,a+ 2anda+ 4 are prime numbers. then the number of
possible solutions for a is
(a) one (b) two
(c) three (d) more than three
If the numerator and the denominator of a proper fraction
are increased by the same quantity, then the resulting
fractionis :
(a) always greater than the original fraction
(b) always less than the original fraction
(c) alwaysequaltothe original fraction
(d) none of these
[f x =—10.5, then which of the following has the smallest

value 7
X I
@ 2% b —
X

|
(c) :;,._' (dy 2>

What is the number of terms in the series 117, 120, 123,
YD i 333 1
(a) 72
(c) 76

(b) 73
(d)
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At what approximate time between 4 and 5 am will the
hands of a clock be at right angle?

(a) 4:40am (b) 4:38 am

(¢) 4:35am (d} 4:39 am

What will be the acute angle between hands ofa clock
at 2230+

(a) 105° (b) 115°

(¢) 95° (d) 135°

At what time between 970 clock and 1070 clock will the
hands of a clock point in the opposite directions 7

4 4
(a) lﬁﬁmmutcs past9 (b) 16 ﬁmmuhﬁs past 8

= S 5 .
(¢) 35— minutespast 7 (d) 55—minutes to 8

61
A clock gamns 15 minutes per day. It 1s set right at 12 noon.
What time wall it show at 4.00 am, the next day ?

(a) 4:10am (b} 4:45am

(c) 4:20am (d}y 5:00am

At what time between 3 and 4 o’clock, the hands ofa clock
comcide ?

(b) 15,5_ minutes past 3

4
a) lo— tes past 3
(a) IImmu es pas 1

A
- 15 —mimutes to 2 d
(¢) 0 (d)

4
16 *I-I- minutes to 4
)

Consider the following assumption and two statements:
Assumption: A number, ‘ABCDE” is divisible by 11.
Statement I: E— D + C — B + A is divisible by 11.
Statement ILE-D+C-B+A =0

Which one of the followmg i1s correct ?

(a) Only statement I can be drawn from the assumption
(b) Only statement Il can be drawn from the assumption

(¢c) Both the statements ¢an be drawn from the
assumption

(d)y Neither of the statements can be drawn from the
assumption

If k 1s any even positive mteger, then [l-;2 + 2k) 1s

(a) divisible by 24

(b) divisible by 8 but may not be divisible by 24

(¢) divisible by 4 but may not be divisible by ¥

(d) divisible by 2 but may not be divisible by 4

If n is a positive integer. then what 15 the digit in the unit

place of 352 F 1 4 23+ 1 g
fa)y 0 (b) 3
() 3 (d) 7

If the 14th term of an arithmetic series 15 6 and 6th term
15 14, then what 1s the 95th term?

@@ -75 (b) 75

(c) %0 (d) —80

For a positive integer n, define d (n) = The number of
posttive divisors of n. What 1s the value of d [d {d (12)}]?
(a) 1 (by 2

(c) 4 (d) None of these

33.

37

41.

fc) Both 1 and 11
Consider the following statements;
1. Ifnis a prime number greater than 5, then n*— 1 is

Consider the following statements:

If p is a prime such that p + 2 1s also a prime, then

L p(p+ 2)+11sa perfect square.

IL 12isadivisorofp+ (p+2),ifp>3.

Which of the above statements is/are correct ?

(a) Only I (b) Only Il

(c) Both I and 11 (d) Netther I nor 11

[fthree sides of a right angled triangle are integers in their
lowest form, then one of 1ts sides 15 always divisible by
(a) 6 (b) 3

(c) 7 (d}y None of these
What 1s the number of prime factors of 300307
(a) 4 (b) 5

(c) 6 (d) None of these
Which one of the following 1s.a prime number ?
(a) 161 (by 171

(¢} 173 (d) 221

Consider the following statements:

. The product of any three consecutive integers 1s
divisible by 6.

. Any.nteger can be expressed in one of the three
forms 3k, 3k + 1, 3k + 2, where k is an integer.

Which of the above statements is/are correct ?

(@) Only I (b) Only I

' (d) Neither I nor II

divisible by 2400,

[I. Every square number is of the form 5n, (5n — 1) or
(5n + 1). where n 18 a whole number.

Which of the above statements is/are correct?

(a) Only I (b) Only Il

(¢) Both I and 11 (d) Neither I nor 11

What 15 the harmonic mean of 10, 20, 25, 40 and 507

(a) 25 (b) 30

(c) 26.1 (d)y 213

Consider the following statements:

(I} Thereis a finite number of rational numbers between
any two rational numbers,

(II) There 15 an infinite number of rational numbers
between any two rational numbers.

(IlI} There 15 a fnite number of wrational numbers
between any two rational numbers.

Which of the above statements 1s/are correct?

(a) Only I (b) Only II

(¢} Only III (d) Both I and 11

If m and n are natural number, then "w‘,f; 15

(a) always irrational

(b) irrational unless n is the mth power of an integer

(¢} irrational unless m 1s the nth power of an integer

(d) 1rrational unless m and n are coprime

Every prime number of the form 3k + 1 can be represented

in the form 6m + 1 (where, k and m are integers). when

(a) k15 odd

(b) k 15 even

(c) k can be both odd and even

(d) No such form 1s possible
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42,

45,

47.

49,

31,

L,

If k 1s a positive integer, then every square mteger 1s of 53,
the form

(a) only 4k (b) dkordk + 3

(¢) 4k + lordk +3 (dy 4k or 4k + 1 54.
If b is the largest square divisor of ¢ and a° divides c,

then which one of the following is correct (where a, b and
¢ are integers) 7
(a) b divides a
(¢} a divides b

(b) a does not divide b
(d) aand b are coprime

Consider the following statements: 55.

L. 7710312401 1s divisible by 11.

IL 173 1s a prime number.

Which of the statements given above 1s/are correct !

(a) Onlyl

(¢) Both 1 and 11 (d) Netther I nor 11

Consider the following statements:

. To obtain prime numbers less than 121, we have to
reject all the multiples of 2, 3. 5 and 7.

I[I. Ewvery composite number lessthan 12115 divisibleby 57,

a prime number less than 11,
Which of the statements given above is/are correct ?
(a) Only | (b) Only Il
(c) Both 1 and 11 (d) Neither I nor 11
Consider the following statements:
L. No integer of the form 4k + 3, where k 1s an mteger,
can be expressed as the sum of two squares.

[I. Square of an odd integer can expressed mn the form 58

8k + 1, where & 1s an integer.
Which of the above statements 1s/are correct?
(@) Onlyl (b) Only Il
(¢c) Bothl and 11 (d) Neither I'nor Il
7' — 5% is divisible by
(a) 10 (b)y 7
(©) 35 (d) 11
IfN?— 33, M —31 and N* — 29 arc prime numbers, then

what 1s the number of pessible values of N, where N 1s 59

an integer ?

(a) 1 (b) 2

(¢} 6 (d) None of these
Consider all those two-digits positive integers less than
50, which when divided by 4 yield unity as remainder.
What 1s their sum 7
(a) 310

(¢) 218 (d) 323

What is the remainder when 4'°'* is divided by 77

(a) |1 (by 2

(¢} 3 (d) 4

What 15 the remainder when ( 1724 239 25}5] 1s divided

by 23 ?

(a) 0O (b) 1

(©) 2 (d) 3 5

p.q and r are prime numbers such that p<g<r<13.In
how many cases would (p + g + r) also be a prime
number ?

@) I (b) 2

(¢) 3 (d} None of these

(b) Only I1 36.

(b) 314 &0

What 1s the number of divisors of 360 ?

(a) 12 (b) 1%

(c) 24 (d) None do these

A student was asked to multiply a number by 25. He
mstead multiplied the number by 52 and got the answer
324 more than the correct answer. The number to be

multiphed was (CDS)
(a) 12 (b) 15
(c) B (d) 32

The difference between the squares of two consecutive

odd integers 1s always divisible by (CDS)
(a) 3 (b) 7
(c) 8 (d) 16

What is the maximum value of m if the number

N =235 x 45 x 55 x 60 x 124.x 75 is divisible by 577
(CDS)

(a) 4 (b) 5

(€) 6 (. 7

A person goes to a market between 4 p.m. and 5 p.m.

When he comes back. he finds that the hour hand and

minute hand have interchanged their positions. For how

much time (approximately) was he out of his house?

(CDS)
(a) 55.2_5111inutes (b) 55.30 minutes
(¢} 5534 minutes (d) 55.38 minutes
2
When a ball bounces. it rises to 3 of the height from

which 1t fell. If the ball 1s dropped from a height of 36 m,

how high will 1t rise at the third bounce? (CDS)
H_'-‘l by 10 =
(a) 3 m (b) 3[11
I 2
. Y — 12—
(c) 1_3 m (d) ;m

A light was seen regularly at an interval of 13 seconds.

It was seen for the first ime at 1 hour 54 minutes 50

seconds (a.m.) and the last time at 3 hours 17 minutes 49

seconds (a.m.). How many times was the light seen?

(CDS)

(a) 375 (b) 378

(¢) 383 (d) 384

Consider the following statements for the sequence of

numbers given below : (CDS)

11 14,3118 11110,

. Each number can be expressed in the form (4m + 3),
where m 15 a natural number.

2 Some numbers are squares.

Which of the above statements is/are correct?

(a) 1 only (b) 2 only

(c) Both 1 and 2 (d) Neither 1 nor 2

Consider the following statements : (CDS)

. There exists only one prime number p such that (17p
+ 1) 1s a square.

2 Ifx 1s the product of 10 consecutive prime numbers
starting from 2, then (x + 1) 15 also a prime number.

FREE STUDY MATERIALS DOWNLOAD &%+ & feiq gardt dagmge VISIT @2 : WWW.SARKARIPOST.IN



Number System

Which of the above statements is/are correct?

(a) 1 only (b) 2 only

(c) Both 1 and 2 (d) Neither 1 nor 2

Out of 532 saving accounts held m a post office, 218
accounts have deposits over T 10,000 each. Further, in 302
accounts, the first or sole depositors are men, of which the
deposits exceed T 10,000 in 102 accounts. In how many
accounts the first or sole depositors are women and the

deposits are up to ¥ 10,000 only? (CDS)

(a} 116

(b) 114

(c) 100

(d) Cannot be determined from the given data

What 1s the remainder obtained (CDS)

when 1421 x 1423 = 1425 15 divided by 12?

(a) 1 (b) 2

(c) 3 (d) 4

What is the remainder when 4”° is divided by 67
(CDS)

(a) 4 (b) 3

(c) 2 (d) 1

Let a two-digit number be & times the sum of 1ts digits. If the
number formed by interchanging the digits is m times the

sum of the digits, then the value of m 1s (CDS)
(a) 9—k (by 10—k
(c) 11—k (dy k-1

Gl

6y,

Let Sbe a set of first fourteen natural numbers. The possible
number of pairs (a, b). where a. b, S and a, b such that ab

leaves remainder 1 when divided buy 15, 1s (CDS)
(a) 3 (b) 5
(c) 6 (dy None of the above

A clock strickes once at 1 o’clock. twice at 2 o’clock and

thrice at 3 o’clock and soon. Ifit takes 8 seconds to strike

at 5 o’ clock, the time taken by 1t to strike at 10 0’ clock 15
(CDS)

(a) 14 seconds (b) 16 seconds

(c) 18 seconds (d) None of the above

What 1s the maximum value of m, 1f' the number N=90 < 42

x 324 % 55 is divisible by 3™? (CDS)
(a) 8 (b) 7
(c) 6 (d), 5

Ifa and bare negative real uulﬂhﬁ;ﬁ and ¢ 1s a positive real
number, then which ofthe following is/are correct? (CDS)
. a-b<ag-—c

4 b
2 Ilfa<bthen —<—=.

& C
:
b
Select the Correct answer using the code given below.,
(a) 1 (b) 2 only
(c) Jonly (d) 2and3
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] (a)
2, (b)
3 (c)
4, (d)
5. (b)
6 (a)
3 (C)
8 (a)

HINTS & SOLUTIONS

As Ix 7Tly 611s exactlydivisible by 1 1.
(1+7+y+1)—(x+1+6)=0ormultiple of 11 for
minimum difference
O+y—T—x=0
S A—y=2
Divisor=[Sum of remainders]
— [ Remainder when sum 1s divided]
=11+21-4=28
Let the original number be N, divisor be ‘d’ and
quotients be ‘k’
ThenN=kd+23  ..()
ZN=2(kd +23)
=2kd + 46
Now, Rem [2N/d]=11
Rem [(2 kd +46)d]=11
Rem [46/d] =11
d=35
divisor= 35
Let the number be 5q + 3, where q is quotient

Now, (5q+ 3)* = 25q° +30q+9

=25¢° +30q+5+4

=5[5q"+6q+ 1]+ 4
Hence, remainder 1s 4
Clearly, unit’s digit in the given produet = unit’s digit
i 794 T
Now, 7 gives unit digit 1.
- 71 gives unit digit (1 = 7y=7.Alse.1™* gives unit digit 1.
Hence, unit’s digit inthe product =(7 = 1)=7.
Since the given number 15 divasible by 5, so 0 or 5 must
come in place of $. But, a number ending with 5 is
never divisibleby 8. So. 0 will replace §.
Now, the number formed by the last three digits is 4*0,
which becomes divisible by B, 1f * 1s replaced by 4.
Hence, digits in place of * and § are 4 and Orespectively,
Smee 111111 15 divisible by each oneof 7. 11 and 13,
so each one of given type of numbers is divisible by
cach one of 7, 11, and 13. as we may write, 222222
=2x111111,333333=3 = 111111, etc,
Product of first sixty consecutive integers = 601
8§=2%x2x2=2
highest power of 215 60!

T HEAFH

=30+ 15+7+3+1=56

56
highest power of 80 or (27) = {—3'} =18

i}

11.

] 7

13,

14.

15.

16,

(b)

(b)

(b)

(d)

(d)

(a)

(c)

(¢)

Unitdigitin 74 is 1. So, unit digit in 7%% is 1.
. Unitdigitin 77 is 3.

Unit digitin 3%is 1.

. Unitdigitin 3°°is 1.

. Unitdigitin 3°%is 9.

. Unitdigitin (77° -3°%)=(13-9) =4.
Product of first forty positive integers
1%2%3x% ——x40=40)!

401 | 40
Highset power of 5 = [?]+|:—ﬁj|= 8+1=9

largest possible value of nis 9

The number 1s divisible by 18 i.e., it has to be divisible
by 2 and.9.

- Bmaybe0, 2,4, 6, 8.

Ak 41547+ 1+2+0+3+B=A+B+22.

A+ Bcould be 5, 14 (as the sum can’t exceed 18, since
Acand B are each less than 10).

So, A and B can take the values of 6, 8.

X 15 prime say 7

yisnot prime but composite no. say 8 9, 21

(a)9—-7=2 (b)7=8=356
2147

. =4

(c) 5

By hit and trial all the 3 options can be proved wrong
Sum of square of first 'n' natural number
nin+ 1N 2n+1)

6

S=524624..+15°

= P2k e 4192 - +2% . 44
o 15x16x31_4x5x9

N 6 6
~1210

Heredd=11=4

the number must be divisible by 4 and 11 respectively.
Test of 4 says that 9y must be divisible by 4 and since
y>3,80y=0

Again,x 9596 isdivisibleby 1 L, sox +5+6=9+9
x=7

Thusx=7,y=6

Unit digit in (3127)!7% = Unit digit in (7)' 3. Now, 74
gives unit digit 1.

(T = (74" = 71, Thus, (7)1 gives unit digit 7.
Unit digitin 74is 1.

Unit digitin 7% is 1.

Unitdigitin7'!=1x77=3
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17.

15.

19.

20,

(d)

(a)

(a)

(b)

(b)

(b)

Number System

Again, every power of 6 will give unit digit 6.
Unit digit in 6°7 15 6.

Unit digit in 3% is L.

Unit digit in 3% is 1. Unitdigit in 3% is 3.
Unit digit in (77" x 67 % 3%)

=Unitdigitin(3 = 6 x3) =4,

Letn=06

Therefore Jn =6 =~ 2.4

Now. the divisor ofbare 1. 2. 3

If we take 2 as divisor then +Jn >2>1.
Statement [ 15 true.

[fwetake 3 asdivisor then 6 >3>24,1.e. n > Jn
Therefore statement 11 18 true

a, a-+ 2, a+ 4 are prime numbers,

Put value of *a’ starting from 3, wewill have 3, Sand 7
as the only set of prime numbers satisfying the given
relationships.

s I
Let us take a proper fraction, such as — .

2
=T 1+2 3
Now. thenew fraction = ——=—
2+2 4
Thus. i s l
4 2
Putting the value of x =— (.5 m all the options.
(@) 21/ 08=22=_ (b)) —=—2
] 4 —0.5
() ———=4 (g B
(-0.5) ' 5

So, clearly (b) 1s smallest.
117, 120, 123, 126, .... i, 333
Given series isan A.Pseries with first term,
a= 117, last terim /=333 and common difference, d=3
lastterm, f=a+{n—1)d
where, n=number of terms.
117 +(n—1)3=333
(n—1)3=216 n=73
Here H = 30=4 = 30 = 120",
(Since initially the hour hand 1s at 4. .. H=4).
Required angle A= 90°%and since, H * 30> A° so,
there will be two timings.

2
Required time T = T (H x 30 £ A) minutes past
H.

!
netiming = — > T minutes past
One timing = - (4 ¥ 30 + 90) mi past 4

2
= 38 1 minutes past 4,

Or 4: 38 approx.

23

24,

2.

(a)

(a)

(c)

(b)

(¢)

At 2'0 Clock. Minute Hand will be 10 x 6 = 60°
behind the Hour Hand.

: ] 0
In 30 minutes, Minute Hand will gain [SEJ < 30

=150+ 15=165°
Angle between Hour Hand and Minute Hand
= 165 — 60 = 105°

At9 o clock, the Minute Hand 1s ahead of Hour Hand
by 45 minutes. The hands will be opposite to each
other when there is a space of 30 minutes between
them.
This will happen when the Minute Hand gams 15
minutes space over Hour Hand.
Time taken by Minutes Hand to gain 15 minutes

4

1 15 4
=15%]| l1+&=]=15+==154+1— =16 — minutes.
11 11 11 11

4
Hence the Hands are opposite to each other at 16 7]

minutes past 9.

The clock gains 15 minin 24 hours.

Therefore, m 16 hours, it will gain 10 minutes.

Hence, the time shown by the clock will be 4. 10 am.
Since, in one hour, two hands of a clock comeide only
once, so. there will be value,

; : #: ;
Required time T= T (H %30+ A") minutes past H.

Here H = initial position ofhour hand =3
(Since 3 o’clock)
A°=required angle=0° (Since it comncides)

.
T= ;—1{3:{ 30+0) minutes past 3

4
= lﬁﬁ minutes past 3

We know that, if the difference of the sum of odd
digits and sum of even digits is either 0 or mlultiple
of 11, then the number 1s divisible by 11,

Given number 1s ABCDE.

Here, 4 + C+ E— (B + D)= 0 or divisible by 11
Hence, both statements are true.

If k is any even positive integer, then (k° + 2k) is
divisible by 8 but may not be divisible by 24.

Let k=2

+k2=4+4=78

So 1t is divisible by 8 but not be divisible by 24, in
this case.

32.??+1 + 22” = 3 % (3}21*;' + 9 % EE}EH

=3 % (9)"+ 2 x (4
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30,

al,

a9

n Unit digit of (9)" | Unitdigit of (4)"
1 9 4
2 I 6
3 9 4
4 r 6
5 9 4

(a)

(d)

(c)

(b)

(¢)

Thus, when #n is odd, then unit digit of (9)" = 9 and

(4" =4

and when »n is even, then unit digit of (9)" = 1 and

(4)" =6

Hence, when n 1s odd positive mteger, then

3 * (umit digit of 9) + 2 = (unit digit of 4)

=3xG9+2x4=35

Hence. unit digit of (" T+ (2" =5

Also, when n 15 even positive integer, then

3 x (umit digit of 9) + 2 = (unit digit of 4)

=3x1+2x6=15

Hence, unit digit of (3)

Ty =6

= a+13d=6

and 7, = 14 > a+ 5d =

On solving equations (1) and (11). we get
a=19,d=-1

S Tee=a+94d=19-94=-75

d[d {d (12)}] = d [d (6) |

(*.r positive mteger divisor of 12=1, 2. 3.4, 6, 12)

= d (4) (* positive integer divisor of 6 =11, 2, 3. 6)

=3 (' positive integer divisor of 4 = 1, 2, 4)

On taking p= 11,
p+2=13

2n+ 1

3 (EI_IEH +]= 5

| (primenumber)

L. 11=13+db=144 " (a square number)

L 11+13=24 ' (12 is a divisor of 24)
Hence, both statements 1 and 11 are correct.

Let the lowest sides of a right triangle be 3, 4, 5.
By Pythagoras theorem, (3)° + (4)* = (5)°

Hence. one of its sides is always divisible by 5

30030

/\

15015
i g
3 5005
Y
5 1001
S
1l 9]
/\
13 1

35.

36.

A

38.

(c)

So, prime factors of 30030 are
2,3 5,.1), 7. and 13
So. number of prime factors of 30030 1s 6.

161, 171, 221, are divisible by 7, 3 and 13 respectively.

But 173 is not divisible by any others numbers
except 1 and 173.

.  The product of any three consecutive mtegers
is divisible by 3! 1.e.. 6.

I. Here, 3k= {..—6.-3,0,3.6....{

31’::""']:{'.—1--“1-?4? }

and 3k + 2= {..,~4,—1,2,5.8,...
- {3k,3k+1.34%2)

={..,#60-5,—~4,=8,-2,-1,0,1,2,3,4,5,6,...}

Hencegat 1s true.

L. Given. n is a prime number greater than 5.
Now, i — 1= [HE— iy (”2 + 1)
—m—Dm+ @ +1
Put n = 7 (prime number greater than 5)
e = (7—1)(7+ 149 + 1)
=6-8-50= 2400
So, statements [ 18 true.

IL Given,n € W
e =0 1 2. 5.4, 5 ..,

(whole number)

For n =10,

5n,(5n—1) (5n+ 1)=0,—1, 1=(0),—1, (1)
Forn=1,

S, (n—1), (5n+ 1)=5,4,6=35, [2}2, 6
For n =2,

Sn,(5n—1)(5n+1)=10,9, 11
=10, (3)%. 11

Forn=3,

Sn.(5n— 1), (5n+1)=15,14, 16 =15. 14, (4)°
For n = 4,

5n,(5n—1), (5n+ 1)=20, 19, 21

For n =5,

5n.(5n—1), (Sn+1)=25,24, 26 =(5)". 24, 26
.. 50 on.

So, statements 11 15 true.

(d) Let tht:uumberdrea =10, a, =20, a;=25,8 =40

S.a;
andaE—S[}

Number of observations
| | ] ] |
o L e e

ay a dy a4y ds

i

Harmonic mean =

5
| | l | l
+—+—+—+
10 20 25 40 50
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41.

43,

45,

46.

(b)

(b)
(b)

(d)

(c)

(c)

(c)

(a)

Number System

5
T 20+10+8+5+4
200

~ 5x200 1000

471 7
We know that, between any two rational numbers,
there are an infinite number of rational and irrational

numbers.
Hence, statement 11 15 correct.

=21.27=21.3

If m and n are natural numbers. then ”{[E 1 irrational 47

unless # 15 mth power of an mteger.

Every prime number of the form 3k + | can be 44

represented in the form 6m + 1 only, when £ 1s even.
For square integer 25, 4k + 1 mean 4 = 6 + 1

and for 36

4k mean 4 = 9

Now, 1f & 15 a positive integer, then every square

mteger is of the form 4k or 4k + 1 49

Here b is the largest square divisor of ¢ and &
divides ¢ then. it 1s sure that a divides b
Statement I:

Divisibility rule of 11: The difference between the
sum of even places and the sum of odd places 15 0
or that number 1s divisible by 11.

13

13
Difference = Sum of odd place — Sum of even place
= 13 — 13 = 0.t is divisible by 11.
Statement 11:
173 1s square of approximately 13,

So, below 13 prime number are -
. e e 0

Now, 173 is not divisible by 2, 3, 5. 7 and 11. 51.

So, 1t 1s a prime number,
So, both the statements I and 11 are correct.
Both the statements given are correct. As 121 1s the
square of 1 1. So. to obtain prime numbers less than
121, we reject all the multiples of prime numbers less
than 11 ie, 2, 3, 5 and 7. Similarly, every composite
number less than 121 1s divisible by a prime number
less than 11 e, 2, 3, 5 or 7.
L flky=4k+3
Fork=1,f(1)=4x1+3=7
Fork=2.f(2)=4x2+3 =11
For k=3,f(3)=4%x3+3=15

(d)

(a)

(d)

(a)

Values of f (k) for k=1, 2, ...... ;
expressed as sum of squares, since
1 +2°=5 1"+ 3¥=10,2°+3=13
I f(k) =8+ 1
Fork=1.f(D=@ x 1)+ 1=9=(3)
Fork=2,f(2)=(8x2)+1=17
Fork=3,f(3)=(8 x 3) + 1 =25 = (5
Fork=4.f(4)=(8 x4)+ 1 =33
Fork=35,f(5)=(8x5)+ 1 =41
f (k) =8k + 1 1s square of an odd integer only
for some values of £ So, only Statement I 1s
correct.
a’ — b" 1s divisible by (a+b) & (a—b) if n is even
- 79— 510 g divisible by (7+5) i.e. 12.
By Hook and Crook N =6
N*—33 = 6" — 33 = 36— 33 = 3, which is prime.
N°—31 =6 —3k= 36~ 31 = 5, which is prime.
N-29=6"~ 29 =36 =29 = 7, which is prime.
So. N = 6 only. possible value
Hence, only one value is the possible value.
Let the two-digits numbers less than 50 which when
divided by 4 yield unity as remainder be 13, 17, ...,
49, Hei'é, first term. a = 13. common difference.
d=4 and n= 10.

"
Required sum = E[H +a,]

10
=—[13+49
5 [ ]
10 %62
= =310
- 41{]'12 - 43x33'.-'-—l _43333'.-'“4
7 7 ' 7

(647 x4 _ (OxT+1)"" x4
7 7

(ax+1)"

ol

We know that = then 1its Remainder 15 1

:I}C4:4

172 2323 1 0g%
23

23

172 +29)* 17 +(6)>
23 - 23

i M
a +b

is divisible by a + bif n1s add. So e
m

+ 6= is divisible by (17+6) = 23. So remainder = 0
So remainder is always zero.
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52,

33.

Ly
L

50.

37.

38,

59.

(b) The prime numbers less than 13 are 2, 3. 5, 7. 11.
Also, using the condition, p<g <r< 13 and p +
g + ris a prime number
Hence, only two possible pairs exist 1.
(5, 7, 11},

() '+ 360=2x3x5
o Number of divisors =3+ 1) (2 + 1) (1 + 1)
=4 x3x2=24

e.(3,5,.11)and

(a) Let @ number be x

multiply by 25 we get another number .
According to question

xx25=y el 1)

Apainx x 52=324 +y  ..(n)

Now subtract equation (1) from equation (1)
x % 52—xx25=324+y—vy

27x =324

T._..Sﬁ,_l'}‘

27

(c) Let two consecutive odd numbers = (2x + 1) and (2x + 3)
According to question
= (2 +3)7 - (2x + 1)
=d4x* + 12x + 9 —4x" -1 — dx
=8x +8=8(x+ 1)
So, it 18 divisible by &,
() N=353x45x55x60x 124 x 75
= Txixgxﬂxl1x5x17x5x124xix5x3
1 | I
=5%% 7%x9x 11 x 12 x 124 x 3
m = 6, The given number has maximum factor of 5
15 6, __
(d) Let us assume that he was out-of house for ‘t* min.
So angle formed by min, hand = 6 % ¢
Angle formed by hour hand = 0.5 x ¢
Now, 0.5 X 1 + 6 x t=360.

4 4

= 6.51t=360
=ﬁ=55.33 min
6.5

(b) When a ball 1s dropped
from a height = 36 m

»
1*" bounce back = EK 36 =24 m

2
2™ bounce back = ;K 24=16m
2 32 2
rd b —xlf = = 105
3 bounce back 3 3 3 m.

(d)y 1* time seen
= | hour 54 min 50 sec
= 3600 sec + 54 x 60 sec + 50 sec
= 6890 sec
2" time seen = 3 hour + 17 min + 49 sec
= 11869 sec.

61.

6.

63,

Interval between light seen = 11869 — 6890

=4979
Number of times light was seen
4979 _—_
= — 4 —
13

(@) 11,111,1111,11111,...
I Each number is divided by 4 then their remainder
are always 3.
So. 1t can be written as =4 m + 3
So statement 1s true.
2 No. this type of numbers are not squares. So it 18
not true.
Only 1 1s true.
(c) Statement 1
Yes, there exists only one prime number p such that
(17p + 1) 1s a square.
Let p=19
= (17x19+1) =324 which is square of 18, so it is
true,
‘itatemantl
Product of first 10 consecutive number
%(2,3.5,7. 11,13, 17,19, 23, 29) = 6469693230
S x+ 1=6469693231
Divisibility by 7: The difference of the numbers upto
thousands place and remaning part of the number if 1t is
divisible by 7 then the number is divisible by 7
6469693 251
g : -
Thousand part Remaining part
Difference = 6469693 — 231

= 6469462
Again difference = 6469 — 462
= 6007

Again difference 7 — 6 = 1 which 15 not divisible by 7.
Therefore, number 6469693231 15 not divisible by 7
So it 15 a prime number
So both statements are true.
(b) Number of account up to ¥ 10,000
=532- 218
= 314 accounts.
Rest of accounts of men deposits
= 302 — 102 = 200 accounts
Number of accounts of women deposits = 314 — 200
=114

(c) 1421x1423x1425
12

When we divide 1421, 1423 and 1425 then 5.7 at 9
are the remainders respectively.

_5:::'.-':::9 _315_3
T o1z 12
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64, (a)
65. (c)
66. (d)
67. (b)

Number System

4%
6

When 4! is divided by 6 then remainder = 4
4% is divided by 6 then remainder = 4

4 is divided by 6 then remainder = 4

4" is divided by 6 then remainder = 4

aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa

divided by 6 then remainder = 4

Let two digit number= 10y +x

According to question,

wil L)
2nd condition, 10x + y=m(x +y) ald 2)
Adding (1)and (2) we get

lIx+ 1ly=(k+m)x(x+y)

[I(x+y)=(k+m) (x+y)

k+m=11

m=11-k

. Option (¢) 18 correct

Here S be a set of 14 Natural Numbersie. {1.2.3.4. 5.
e 14}

Possible no. of pairs.

la, b} 15 §(2, 8),(7,13)}

= Pairs=2

=> Option (d) 1s correct.

Time taken to reach 5°0 Clock = 8 séconds

Ist condition, 10y +x=k(x +y)

E.
Time taken toreach 1070 Clock = :5- seconds

o).

(b)

(b)

8
Time taken toreach 1070 Clock = ‘S—K 10 =16 seconds

. Option (b) 1s correct.

Here N=90 =42 x 324 = 55
Now90=3x3x10=3°x 10
42=14 x3=14 x 3!
324=3x3x3Ix3Ix4=3x4
55=11%5
N=3=x3'"«3=x10x14x4x]11%5
N=3"x10x14x4x11x%x5
Maxmmum valueofm =7

. Option (b) 1s correct.

Since a, b are negativé numbers,
a<fandb<0

C 15 a positivereal number

= =0

(1) a=b<a—¢

=3 .

= b=

Itisnottrueasb<¢

- ﬂ b " "
(2Yifa<b= :{: thisistrue,

GLt

1 1
Smcecec>b= — ‘CE this 1s not true.
C

. option (b) 1s correct.
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