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1. NUMBERS

IMPORTANT FACTS AND FORMULAE

I. Numeral : In Hindu Arabic system, we use ten symbols 0, 1, 2, 3, 4, 5, 6,7 8,9
called digits to represent any number.
A group of digits, denoting a number is called a numeral.
We represent a number, say 689745132 as shown below :

-
% S 8§ e E = 3 o g
s | S| 85 | B3| 5 || s | 2|2
5 & z g c @ o w
& £ 5.2 g = g = £ s
A - 1 O O - -
& = g ﬁ T

=
6 8 9 Y 4 5 1 3 2

We read it as : ‘Sixty-eight crores, ninety-seven lacs, forty-five thousand, one hundred
and thirty-two'.
[I. Place Value or Local Value of a Digit in a Numeral :
In the above numeral : '
Place value of 2 is (2 x 1) = 2; Place value of 3 is (3 x 10) = 30;
Place value of 1 is (1 x 100) = 100 and so on.
Place value of 6 is 6 x 10° = 600000000.

I1l. Face Value : The face value of a digit in a numeral is the value of the digit itself
at whatever place it may be. In the above numeral, the face value of 2 is 2; the face
value of 3 is 3 and so on.

IV. TYPES OF NUMBERS
1. Natural Numbers : Counting numbers 1, 2, 3, 4, 5, ... are called natural
numbers.
2 Whole Numbers : All counting numbers together with zero form the set of whole
numbers. Thus,
(i) 0 is the only whole number which is not a natural number.
(ii) Every natural number is a whole number.
3. Integers : All natural numbers, 0 and negatives of counting numbers te.,
oy —38,-2,-1,0,1,2,3, ...} together form the set of integers.
(i) Positive Integers : (1, 2, 3, 4, ....] is the set of all positive integers.
(ii) Negative Integers : {- 1, ~ 2, - 3, .....] is the set of all negative integers.

(iii) Non-Positive and Non-Negative Integers : 0 is neither positive nor
negative. So, (0, 1, 2, 3, .....} represents the set of non-negative integers, while
{0, = 1, = 2, — 3, .....} represents the set of non-positive integers.

(3)
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4. Even Numbers : A number divisible by 2 is called an even number. eg, 2, 4,6,
8, 10, etc.

5. Odd Numbers : A number not divisible by 2 is called an odd number. eg.,1,8,
5,7, 9,11, ete.

6. Prime Numbers : A number greater than 1 is called a prime number, if it has
exactly two factors, namely 1 and the number itself.

Prime numbers upto 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.

Prime numbers Greater than 100 : Let p be a given number greater than 100.
To find out whether it is prime or not, we use the following method :

Find a whole number nearly greater than the square root of p. Let % > J; . Test
whether p is divisible by any prime number less than k. If yes, then p is not
prime. Otherwise, p is prime.

e.g, We have to find whether 191 is a prime number or not. Now, 14 > J191.
Prime numbers less than 14 are 2, 3, 5, 7, 11, 13.

191 is not divisible by any of them. So, 191 is a prime number.

7. Composite Numbers : Numbers greater than 1 which are not prime, are known
as composite numbers. e.g., 4, 6, 8, 9, 10, 12.
Note : (i) 1 is neither prime nor composite.
(¢) 2 is the only even number which is prime.
(it2) There are 25 prime numbers between 1 and 100.
8. Co-primes : Two numbers @ and b are said to be co-primes, if their H.C.F. is 1.
e.g, (2, 3), (4, 5), (7, 9), (8, 11), etc. are co-primes.
. TESTS OF DIVISIBILITY
1. Divisibility By 2 : A number is divisible by 2, if its unit’s digit is any of 0, 2,
4, 6, 8.
Ex. 84932 is divisible by 2, while 65935 is not.
2. Divisibility By 8 : A number is divisible by 3, if the sum of its digits is divisible
by 3. '
Ex. 592482 is divisible by 3, since sum of its digits = (5+ 9 + 2+ 4 + 8 + 2)
= 30, which is divisible by 3.
But, 864329 is not divisible by 3, since sum of its digits = (8 + 6 + 4 + 3 + 2 + 9)
= 32, which is not divisible by 3.
3. Divisibility By 4 : A number is divisible by 4, if the number formed by the last
two digits is divisible by 4.

Ex. 892648 is divisible by 4, since the number formed by the last two digits is
48, which is divisible by 4.

But, 749282 is not divisible by 4, since the number formed by the last two digits
is 82, which is not divisible by 4.

4. Divisibility By 5 : A number is divisible by 5, if its unit’s digit is either 0 or 5.
Thus, 20820 and 50345 are divisible by 5, while 30934 and 40946 are not.

5. Divisibility By 6 : A number is divisible by 6, if it is divisible by both 2 and 3.
Ex. The number 35256 is clearly divisible by 2.
Sum of its digits = (3 + 5 + 2 + 5 + 6) = 21, which is divisible by 3.
Thus, 35256 is divisible by 2 as well as 3. Hence, 35256 is divisible by 6.
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Divisibility By 8 : A number is divisible by 8, if the number formed by the last
three digits of the given number is divisible by 8.

Ex. 953360 is divisible by 8, since the number formed by last three digits is 360,
which is divisible by 8. ]

But, 529418 is not divisible by 8, since the number formed by last three digits
is 418, which is not divisible by 8.

Divisibility By 9 : A number is divisible by 9, if the sum of its digits is divisible
by 9.

Ex. 60732 is divisible by 9, since sum of digits = (6 + 0 + 7 + 3 + 2) = 18, which
is divisible by 9.

But, 68956 is not divisible by 9, since sum of digits = (6 + 8 + 9 + 5 + 6) = 34,
which is not divisible by 9.

Divisibility By 10 : A number is divisible by 10, if it ends with 0.

Ex. 96410, 10480 are divisible by 10, while 96375 is not.

Divisibility By 11 : A number is divisible by 11, if the difference of the sum of
its digits at odd places and the sum of its digits at even places, is either 0 or
a number divisible by 11.

Ex. The number 4832718 is divisible by 11, since :

(sum of digits at odd places) — (sum of digits at even places)
=(8+7+3+4) - (1+2+8) =11, which is divisible by 11.
Divisibility By 12 : A number is divisible by 12, if it is divisible by both 4 and
3. .

Ex. Consider the number 34632.

(i) The number formed by last two digits is 32, which is divisible by 4.

(i1) Sum of digits = (3 + 4 + 6 + 3 + 2) = 18, which is divisible by 3.

Thus, 34632 is divisible by 4 as well as 3. Hence, 34632 is divisible by 12.
Divisibility By 14 : A number is divisible by 14, if it is divisible by 2 as well
as 7.

Divisibility By 15 : A number is divisible by 15, if it is divisible by both 3 and
5.

Divisibility By 16 : A number is divisible by 16, if the number formed by the last
4 digits is divisible by 16.

Ex. 7957536 is divisible by 16, since the number formed by the last four digits
is 75636, which is divisible by 16.

Divisibility By 24 : A given number is divisible by 24, if it is divisible by both
3 and 8.

Divisibility By 40 : A given number is divisible by 40, if it is divisible by both
5 and 8.

Divisibility By 80 : A given number is divisible by 80, if it is divisible by both
5 and 16.

Note : If a number is divisible by p as well as g, where p and g are co-primes,
then the given number is divisible by pg.
If p and ¢ are not co-primes, then the given number need not be divisible by pg,
even when it is divisible by both p and g¢.

Ex. 36 is divisible by both 4 and 6, but it is'not divisible by (4 x 6) = 24, since
4 and 6 are not co-primes.
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VI. MULTIPLICATION BY SHORT CUT METHODS
1. Multiplication By Distributive Law :
Maex®+c)=axb+axe GilaxbB-cl=axb-axe.
Ex. (1) 567958 x 99999 = 567958 x (100000 — 1)
567958 x 100000 — 567958 x 1
(66795800000 - 567958) = 56795232042,
(1z) 978 x 184 + 978 x 816 = 978 x (184 + 816) = 978 x 1000 = 978000.

2. Multiplication of a Number By 5" : Put n zeros to the right of the multiplicand |
and divide the number so formed by 2",

Ex. 975436 x 625 = 975436 x 5¢ = 2104360000 _ 0047200,

16
VII. BASIC FORMULAE
1. (@ +6) =a? + b2 4+ 2ab 2. (a—b)?=a%+ b2 - 2b
3. (@ +b) - (a->5)2=dab 4. (a+b)2 +(a-b)2=2(2+b?

5. (a* - b2 = (a + b) (a — b)

6. (@+b+cP=a2+b%2+c?+2(ab +be + ca)
T.@+b)=(a+b)a®-ab+b2) 8 (@®-b%=(a—b)@®+ab+0?
9. (@® + b3+ —Babe) = (@ +b + ) (a + b2 + ¢2 = ab — bo - ca)
10. If a + & + ¢ = 0, then a3 + b3 + 3 = 3abe.

VIII. DIVISION ALGORITHM OR EUCLIDEAN ALGORITHM
If we divide a given number by another number, then :
Dividend = (Divisor x Quotient) + Remainder
IX. () (x" —a" is divisible by (x — a) for all values of n.
(t2) (x* - ") is divisible by (x + @) for all even values of 7.
(azi) (" + a") is divisible by (x + a) for all odd values of n.

X PROGRESSION

A succession of numbers formed and arranged in a definite order according to certain
definite rule, is called a progression.

1. Arithmetic Progression (A.P.) : If each term of a progression differs from its
preceding term by a constant, then such a progression is called an arithmetical
progression. This constant difference is called the common difference of the A.P,

An AP. with first term ¢ and common difference d is given by a, (a + d), (a + 2d),
(3 +8d). ...

The nth term of this A.P. is given byT,=a(®m-1)d
The sum of n terms of this A.P.

8, = %[2a+(n—1)d] - —'25 (first term + last term).

SOME IMPORTANT RESULTS :

@) (1+2+43+...+n) = ““‘2”}_
Gi) 12+2+82+. . +n2) = 2ntD@n+1
- 6
a g
W8 P+ P+ Ps . enda BB

4
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2. Geometrical Progression (G.P.) : A progression of numbers in which every term
bears a constant ratio with its preceding term, is called a geometrical progression.

The constant ratio is called the common ratio of the G.P.
A G.P with first term ¢ and common ratio r is :
a, ar, ar?, ar®, ...
In this GP. T, = ar®~ L
a(l1-r"

Sum of the n terms, S, = 1B
-r
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SOLVED EXAMPLES

Ex. 1. Simplify : (i) 8888 + 888 + 88 + 8 (B.S.R.B. 199
(ii) 11992 - 7823 - 456 (Bank Exam, 200
Sol. (i) 8888 (i2) 11992 - 7823 — 456 = 11992 — (7823 + 456)
888 = 11992 — 8279 = 3713.
88 7823 11992
+ 8 + 458 - 8279

9872 8279 3713

Ex. 2. What value will replace the question mark in each of the following equations
(&) ? - 1936248 = 1635773 (#i) 8597 — ? = 7429 - 4358
(Bank P.O, 200(
Sol. (i) Let x — 1936248 - 1635773. Then, x = 1635773 + 1936248 = 3572021.
(i) Let 8597 — x = 7429 — 4358,
Then, x = (8597 + 4358) — 7429 = 12955 — 7499 — 5526,
Ex. 3. What could be the maximum value of Q in the following equation 7

oP% + 3R7 + 2Q8 = 1114 (Bank P.O, 1999
Sol. We may analyse the given equation as shown - @ @
C]early,2+P+R+Q=11. 5 P 9
So, the maximum value of Q can be 3 R 7
(11 - 2) ie, 9 (when P = 0, R = 0). 2 Q 8
11 -1 -4

Ex. 4. Simplify : (i) 5793405 x 9999 (i) 839478 x 625
Sol. (i) 5793405 x 9999 = 5793405 (10000 - 1) = 57934050000 — 5793405 — 57928256595

(iz) 839478 x 625 = 839478 x 5* = EEM;;—‘OE.E = 524673750.

Ex. 5. Evaluate : (i) 986 x 137 + 986 x 863 (if) 983 x 207 - 983 x 107

Sol. (i) 986 x 137 + 986 x 863 = 986 x (137 + 863) = 986 x 1000 = 986000.
(i) 983 x 207 — 983 x 107 = 983 x (207 - 107) = 983 x 100 = 98300.

Ex. 6. Simplify : (i) 1605 x 1605 (i) 1398 x 1398

SoL (i) 1605 x 1605 = (1605)2 = (1600 + 5)2 = (1600)% + (5)2 + 2 x 1600 x 5

2560000 + 25 + 16000 = 2576025

(1398)% = (1400 - 2)2 = (1400)2 + (2)2 - 2 x 1400 x 2

1960000 + 4 — 5600 = 1954404,

Ex. 7. Evaluate : (313 x 313 + 287 x 287).

(i) 1398 x 1398

1]

I

Sol. (a2 +5?) = %na + 52+ (@ - b7

(3137 + (287)% = — [(313 + 287)° + (313 - 2877 = -;- [(600) + (26)2]

I= o)

i

5 (360000 + 676) = 180338.

Ex. 8. Which of the following are prime numbers ?
(i) 241 (ii) 337 (i) 391 (iv) 671

Sol. () Clearly, 16 > V241. Prime numbers less than: 16 are 2, 3, 5, 7, 1L 12
" 241 is not divisible by any one of them.
241 is a prime number.
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(2i) Clearly, 19 > J337. Prime numbers less than 19 are 2, 8:\6; %, 11,0 18,51 7.
337 is not divisible by any one of them.
337 is a prime number.

(iii) Clearly, 20 > ¥391. Prime numbers less than 20 are 2, 3, 5, 7, 11, 13, 17, 19.
We find that 391 is divisible by 17.
391 is not prime.

(iv) Clearly, 24 > V571. Prime numbers less than 24 are 2, 3, 5, 7, 11, 13, 17, 19, 23.
571 is not divisible by any one of them.

: 571 is a prime number.
Ex. 9. Find the unit’s digit in the product (2467)*> x (341)™.
Sol. Clearly, unit’s digit in the given product = unit’s digit in 7158 x 172,

Now, 74 gives unit digit 1.

7152 gives unit digit 1.

7153 gives unit digit (1 x 7) = 7. Also, 172 gives unit digit 1.

Hence, unit’s digit in the product = (7 x 1= T
Ex. 10. Find the unit’s digit in (26419 + (264)!0%, (S.S.C. 1999)
Sol. Required unit’s digit = unit’s digit in (4)102 4 (4)108,

Now, 4% gives unit digit 6.

(4)192 gives unit digit 6.

(4)198 gives unit digit of the product (6 x 4) i.e., 4.

Hence, unit’s digit in (264)192 + (264)1% = unit’s digit in (6 + 4) = 0.
Ex. 11. Find the total number of prime factors in the expression (D' x (7)°x (1 12
Sol (M x (1° x A% = @x 2™ x(M° x D = 20 x2M x 7P x12? = 2% x 75 x 112.

Total number of prime factors = (22 + 5 + 2) = 29.
Ex. 12. Simplify : (i) 896 x 896 - 204 x 204

(ii) 387 x 387 + 114 x 114 + 2 x 387 x 114
(iii) 81 x 81 + 68 x 68 - 2 x 81 x 68

Sol. (i) Given exp. = (896)2 — (204)% = (896 + 204) (896 — 204) = 1100 x 692 = 761200.
(387)% + (114)% + 2% 387 x 114
a? +b% + 2ab, where a = 387, b = 114
(a+b)? = (387+1147 = (501 = 251001
(zii) Given exp. = (81)2 + (68)% -2x81x 68 = a® + b% — 2ab, where a =81, b = 68

= (a-b)® = (81- 687 = (13)* = 169.
Ex. 18. Which of the following numbers is divisible by 3 ?
(i) 541326 (ii) 5967013
Sol. (i) Sum of digits in 541326 = (5 +4 +1+3 + 2 + 6) = 21, which is divisible by 3.
Hence, 541326 is divisible by 3.
(ii) Sum of digits in 5967013 =(5+9+6+7+0+1+3) =31, which is not divisible
by 3. .
Hence, 5967013 is not divisible by 3.
Ex. 14. What least value must be assigned to * so that the number 197%5462 is
divisible by 9 ? _
Sol. Let the missing digit be x. .
Surnofdigits=(1+9+7+x+5+4+6+2)=134+x).
For (34 + x) to be divisible by 9, x must be replaced by 2
Hence, the digit in place of * must be 2.

n

(ii) Given exp.
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Ex. 15. Which of the following numbers is divisible by 47
(i) 67920594 (ZZ) 618703572

Sol. (i) The number formed by the last two digits in the given number is 94, which i
not divisible by 4.

Hence, 67920594 is not divisible by 4.

(zz) The number formed by the last two digits in the given number is 72, which is
divisible by 4,
Hence, 6187038572 is divisible by 4.

Ex. 16. Which digits should come in place of * and $ if the number 62684%$ is
divisible by both 8 and 5 ?
Sol. Since the given number is divisible by 5, s0 0 or 5 must come in place of $. But,
a number ending with 5 is never divisible by 8. So, 0 will replace $.
Now, the number formed by the last three digits is 4+0, which becomes divisible by
8, if * is replaced by 4.
Hence, digits in place of * and $ are 4 and 0 respectively.
Ex. 17. Show that 4832718 is divisible by 1L
Sol. (Sum of digits at odd places) — (Sum of digits at even places)
=@8+7+3+4)-(1+2+8) =11, which is diisible by 11.
Hence, 4832718 is divisible by 11.
Ex. 18. Is 52563744 divisible by 24 ?
Sol. 24 = 3 x 8, where 3 and 8 are co-primes,
The sum of the digits in the given number is 36, which is divisible by 8. So, the given
number is divisible by 3.
The number formed by the last 3 digits of the given number is 744, which is divisible
by 8. So, the given number is divisible by 8.
Thus, the given number is divisible by both 3 and 8, where 3 and 8 are co-primes.
So, it is divisible by 3 x 8, i, 24.
Ex. 19. What least number must be added to 3000 to obtain a number exactly
livisible by 19 ?
Sol.  On dividing 3000 by 19, we get 17 as remainder.
Number to be added = (19 - 17) = 2.
Ex. 20. What least number must be subtracted from 2000 to get a number exactly
tivisible by 17 ? ;
Sol. On dividing 2000 by 17, we get 11 as remainder.
Required number to be subtracted = 11.
Ex. 21. Find the number which is nearest to 3105 and is exactly divisible by 21.
Sol. On dividing 3105 by 21, we get 18 as remainder.
Number to be added to 3105 = (21 — 18) = 3.
Hence, required number = 3105 + 3 = 3108.
Ex. 22. Find the smallest number of 6 digits which is exactly divisible by 111.
Sol. Smallest number of 6 digits is 100000.
On dividing 100000 by 111, we get 100 as remainder.
Number to be added = (111 — 100) = 11.
Hence, required number = 100011,
Ex. 23. On dividing 15968 by a certain number, the quotient is 89 and the remainder
: 37. Find the divisor.

Sol. Divisor = Dividend - Remainder E 15968 - 37 — 179,

- Quotient 89




2. H.C.F. AND L.C.M. OF NUMBERS

IMPORTANT FACTS AND FORMULAE

I. Factors and Multiples : If a number a divides another number b exactly, we say
that a is a factor of b. In this case, b is called a multiple of a.

II. Highest Common Factor (H.C.F.) or Greatest Common Measure (G.CM.) or
Greatest Common Divisor (G.C.D.) : The H.C.F. of two or more than two numbers
is the greatest number that divides each of them exactly.

There are two methods of finding the H.C.F. of a given set of numbers :

1. Factorization Method : Express each one of the given numbers as the product of
prime factors. The product of least powers of common prime factors gives HCF
2. Division Method : Suppose we have to find the H.C.F. of two given numbers. Divide
the larger number by the smaller one. Now, divide the divisor by the remainder
Repeat the process of dividing the preceding number by the remainder last obtained

till zero is obtained as remainder: The last divisor is the required H.C.F

Finding the H.C.F. of more than two numbers : Suppose we have to find the
H.CF. of three numbers. Then, H.C.F. of [(H.C.F. of any two) and (the third number))
gives the H.C.F of three given numbers.

Similarly, the H.C.F. of more than three numbers may be obtained.

III. Least Common Multiple (L.C.M.) : The least number which is exactly divisible by

each one of the given numbers is called their L.C.M.

1. Factorization Method of Finding L.C.M. : Resolve each one of the given numbers
into a product of prime factors. Then, L.C.M. is the product of highest powers of all
the factors.

2. Common Division Method (Short-cut Method) of Finding L.C.M. : Arrange the
given numbers in a row in any order. Divide by a number which divides exactly at
least two of the given numbers and carry forward the numbers which are not
divisible. Repeat the above process till no two of the numbers are divisible by the
same number except 1. The product of the divicors and the undivided numbers is the
required L.C M. of the given numbers.

IV. Product of two numbers = Product of their H.C.F. and L.C.M.

V. Co-primes : Two numbers are said to be co-primes if their HCF is 1.
V1. H.CF. and L.C.M. of Fractions :
H.C.F. of Numerators L.C.M. of Numerators
. HCF. = . LOCM = .
! L.C.M. of Denominators LAEN H.C.F. of Denominators

VII. H.C.F. and L.CM. of Decimal Fractions : In given numbers, make the same number
of decimal places by annexing zeros in some numbers, if necessary. Considering these
numbers without decimal point, find H.C.F or L.C.M. as the case may be. Now, in the
result, mark off as many decimal places as are there in each of the given numbers.

VIII. Comparison of Fractions : Find the [.C.M. of the denominators of the given fractions.
Convert each of the fractions into an equivalent fraction with L. C M. as the denominator,
by multiplying both the numerator and denominator by the same number The resultant
fraction with the greatest numerator is the greatest.
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SOLVED EXAMPLES

Ex. 1. Find the HC.F. of Bx R xx " Px Fx P x P, Px Fx 7.
Sol. The prime numbers common to given numbers are 2, 5 and 7.
& HCF. =22 x 5 x 7 = 980.
Ex. 2. Find the H.C.F. of 108, 288 and 360.
Sol. 108 = 22 x 3%, 288 = 25 x 3% and 360 = 2% x 5 x 3%
HCF. = 22 x 3% = 36.
Ex. 3. Find the H.C.F. of 613, 1134 and 1215.

Sol. 1134 ) 1215

1134
81 ) 1134 ( 14
81
324
324

x

H.C.F. of 1134 and 1215 is 81
So, Required HC.F. = HCF. of 513 and 81.

81 ) 5130 6
486

27)81(3

81

—

b 4

H.C.F. of given numbers = 27.

391
Ex. 4. Reduce F—— to lowest terms.

Sol. H.C.F. of 391 and 667 is 23.
On dividing the numerator and denominator by 23, we get :
391 391+23 _17
667 667+23 29
Ex 5. Find the LCM. of 2x B x5x P, Bx L x P x P 2x3x B x Tx 11
Sol. L.CM. = Product of highest powers of 2, 3,5, 7 and 11 = 23 x 3% x ¥x7x]
Ex. 8. Find the L.C.M. of 72, 108 and 2100.
Sol. 72=2x3%108=3"x2%2100=22x5"x3 xT.
~»  LCM. =23 x 3% x 52 x 7 = 37800.
Ex. 7. Find the L.C. M. oflﬁ,24,36’snd'5¢

Sol. 2|16 - 24 - 36 h4
2| 8 - 12 - 18 - 27

2| 4 - 6 - 9 - 27

3| 2 - 3 - 9 - 27

3| 2 ~-1- 3 - 8

2 - 1-1- 3

LCM. =2x2x2%x3x3x2x3=432.



32 Quantitative Aptitur

r

Ex. 8. Find the H.C.F. and L.C.M. of’ 8 o 10
9" 81 27

Sal. H.C.F. of given fractions = 6.5 of 2,8,26,10 =

9
L.C.M. of 3,9,81.27 81
8

1
L.C.M. of given fractions = L.C.M. of 2,8,16,10 0

HCF. of 3,9,81,27 3
Ex. 9. Find the H.C.F. and L.C.M. of 0.63, 1.05 and 2.1.

Bol. Making the same number of decimal places, the given numbers are 0.63, 1.05 an
2.10.

Without decimal places, these numbers are 63, 105 and 210.

Now, H.C.F. of 63, 105 and 210 is 21.

H.CF. of 0.63, 1.05 and 2.1 is 0.21.

L.C.M. of 63, 105 and 210 is 630,

LCM of 0.63, 1.05 and 2.1 is 6.30.
E: 10. Two numbers are in the ratio of 15: 11. If their HC.F is 13, find the numbers
Sol. Let the required numbersbe 15x and 11x.

Then, their HCF is x So, x = 13.

The numbers are (15 x 13 and 11 » 13) je, 195 and 145.

Ex.11. The HC.F. of two numbers is 1] and their L.C.M. is 693. If one of the numben
& 77, find the other

.r'
Sol. Other number = 11 %663 )

J 99.

T

Ex. 12, Find the gmateat possible length which ean be used to measure exactly the
engths 4 m 95 em, 9 m and 16 m 65 em.

Sol. Required length = H.C.F. of 495 cm, 900 cm and 1665 cm,
495 = 3% x 5 x 11, 900 = 2% x 32 x 52, 1665 = 32 x 5 x 37,
HCF = 3% x 5 = 45,

Hence, required length = 45 cm.

Ex. 13. Find the greatest number which on dividing 1657 and 2087 leaves remsinders
‘and § respectively.

Sol. Required number = H.C.F of (1657 — 6) and (2037 —- 5) = H.CF of 1651 and 2032
1651 2032 1

1651
381 ) 1651 4
1524
127 ) 381 ( 3
381

X
Required number = 127,

Ex. 14. Find the largest number which divides 62, 132 and 237 to leave the same
ymainder in esch case.

8ol. Regquired number = H.C.F of {132 - 62), (287 — 132) and (237 - 62)
= H.C.F. of 70, 105 and 175 = 35.



3. DECIMAL FRACTIONS

IMPORTANT FACTS AND FORMULAE

I. Decimal Fractions : Fractions in which denominators are powers of 10 are known as decir
fractions.

Thus .1/10=1 tenth=.1:1/100=1 hundredth =.01:
99/100=99 hundreths=.99:7/1000=7 thousandths=.007 .etc

II. Conversion of a Decimal Into Vulgar Fraction : Put 1 in the denominator under the deci
point and annex with it as many zeros as is the number of digits after the decimal point. N
remove the decimal point and reduce the fraction to its lowest terms.

Thus. 0.25=25/100=1/4:2.008=2008/1000=251/125.

III. 1. Annexing zeros to the extreme right of a decimal fraction does not change its value
Thus, 0.8 = 0.80 = 0.800, etc.

2. If numerator and denominator of a fraction contain the same number of decimal
places. then we remove the decimal sign.
Thus. 1.84/2.99=184/299=¢8/13: 0.365/0.584 = 365/584=5

IV. Operations on Decimal Fractions :

1. Addition and Subtraction of Decimal Fractions : The given numbers are so
placed under each other that the decimal points lie in one column. The numbers
so arranged can now be added or subtracted in the usual way.

2. Multiplication of a Decimal Fraction By a Power of 10 : Shift the decimal
point to the right by as many places as is the power of 10.

Thus, 5.9632 x 100 = 596.32: 0.073 x 10000 = 0.0730 x 10000 = 730.

3. Multiplication of Decimal Fractions : Multiply the given numbers considering
them without the decimal point. Now. in the product. the decimal point is marke
off to obtain as many places of decimal as is the sum of the number of decimal
places in the given numbers.

Suppose we have to find the product (.2 x .02 x .002). Now, 2x2x2 = 8. Sum of

decimal places = (1 +2+3)=6..2x .02 x.002 =.000008.

4 Dividing a Decimal Fraction By a Counting Number : Divide the given
number without considering the decimal point. by the given counting number.
Now. in the quotient. put the decimal point to give as many places of decimal as
there are in the dividend.
Suppose we have to find the quotient (0.0204 + 17). Now, 204 ~ 17 = 12. Dividend contains

4 places of decimal. So, 0.0204 + 17 =0.0012.



5. Dividing a Decimal Fraction By a Decimal Fraction : Multiply both the dividend and the
divisor by a suitable power of 10 to make divisor a whole number. Now. proceed as above.

Thus. 0.00066/0.11 = (0.00066%100)/(0.11*100) = (0.066/11) = 0.006V

V. Comparison of Fractions : Suppose some fractions are to be arranged in ascending or
descending order of magnitude. Then. convert each one of the given fractions in the decimal form.
and arrange them accordingly.

Suppose., we have to arrange the fractions 3/5. 6/7 and 7/9 in descending order.
now, 3/5=0.6,6/7 =0.857.7/9=0.777....
since 0.857>0.777...>0.6, so 6/7>7/9>3/5

VI. Recurring Decimal : If in a decimal fraction. a figure or a set of figures is repeated
continuously, then such a number is called a recurring decimal.

In a recurring decimal. if a single figure is repeated. then it is expressed by putting a dot on it.
If a set of figures is repeated. it is expressed by putting a bar on the set

Thus 1/3 =0.3333...=0.3; 22 /7 =3.142857142857....=3.142857

Pure Recurring Decimal: A decimal fraction in which all the figures after the decimal point
are repeated. is called a pure recurring decimal.

Converting a Pure Recurring Decimal Into Vulgar Fraction : Write the repeated figures
only once in the numerator and take as many nines in the denominator as is the number of
repeating figures.

thus .0.5=5/9: 0.53 =53/59 :0.067 = 67/999:etc...

Mixed Recurring Decimal: A decimal fraction in which some figures do not repeat and some
of them are repeated. is called a mixed recurring decimal.

e.g.,0.17333.=0.173.

Converting a Mixed Recurring Decimal Into Vulgar Fraction ; In the numerator, take the
difference between the number formed by all the digits after decimal point (taking repeated
digits only once) and that formed by the digits which are not 1‘epeatec{. In the denominator.
take the number formed by as many nines as there are repeating digits followed by as many
zeros as is the number of non-repeating digits.

Thus 0.16 = (16-1) / 90 = 15/19 = 1/6;

0.2273 = (2273 —22)/9900 =2251/9900



VII. Some Basic Formulae :

(a+D)(a- b) = (a’-b).
(a+Db)*=(a’+ b’ + 2ab).
(a - b)*=(a’+ b’ - 2ab).
(a+b+c)* =a’ + b’ + 2 +2(ab+bctca)
@ +b)=(+b)(@-ab+bd)
(@ -b)=(a-b)(a*+ab +b?).
@+ byt - Fabey=(a b+ e)(F + b +abbega)
When a+b+c=0,thena’+b*+c® =3abe

~1 @ Lh e Lo b =

2

SOLVED EXAMPLES

Ex. 1. Convert the following into vulgar fraction:
(i) 0.75 (ii) 3.004 (iii) 0.0056

Sol. (i). 0.75 =75/100 = 3/4 (ii) 3.004 = 3004/1000 = 751/250 (iii) 0.0056 = 56/10000 =7
Ex. 2. Arrange the fractions 5/8, 7/12, 13/16, 16/29 and 3/4 in ascending order of magniti
Sol. Converting each of the given fractions into decimal form. we get :

5/8 =0.624, 7/12 = 0.8125, 16/29 =0.5517, and 3/4 =0.75
Now, 0.5517<0.5833<0.625<0.75<0.8125

S 16/29<7/12 < 5/8 <3/4<13/16
Ex. 3. arrange the fractions 3/5, 4/7, 8/9, and 9/11 in their descending order.

Sol. Clearly, 3/5=0.6,4/7=0.571, 8/9=0.88, 9/111 = 0.818.
Now, 0.88 > 0.818 > 0.6 > 0.571

. 8/9>9/11>3/4>13/16

Ex. 4. Evaluate : (i) 6202.5 + 620.25 + 62.025 + 6.2025 + 0.62025
(ii) 5.064 + 3.98 + 0.7036 + 7.6 + 0.3 + 2

Sol. (i) 6202.5 (ii) 5.064
620.25 3.98
62.025 0.7036
6.2025 7.6
+ _ 0.62025 0.3
6891.59775 2.0
19.6476

Ex. 5. Evaluate : (i) 31.004 — 17.2368 (i) 13 — 5.1967



Sol. (i) 31.0040 (i) 31.0000

~17.2386 — 5.1967
13.7654 7.8033

Ex. 6. What value will replace the question mark in the following equations ?
(i) 5172.49 + 378.352 + ? =9318.678
(ii) ? —-7328.96 + 5169.38

Sol. (i) Let 517249+ 378.352+x=9318.678
Then,x=9318.678 — (5172.49 + 378.352) =9318.678 — 5550.842 =
(1) Let x-—7328.96=5169.38. Then, x = 5169.38 + 7328.96 = 12498.34.

Ex. 7. Find the products: (i) 6.3204 * 100 (ii) 0.069 * 10000
Sol. (1) 6.3204 * 1000 = 632.04 (1) 0.069 * 10000 = 0.0690 * 10000 =1

Ex. 8. Find the product:
(i 2.61*13 (ii) 2.1693 * 1.4 (iii) 0.4 * 0.04 * 0.004 * 40

Sol. (1) 261 8 13 =3393. Sum of decimal places of given numbers = (2+1) = 3.
2.61 * 1.3=3.393.
(1) 21693 * 14 = 303702. Sum of decimal places = (4+1)=35
2.1693 * 1.4=3.03702.
(111) 4 * 4 * 4 * 40 = 2560. Sum of decimal places =(1 +2+3)=6
0.4 *0.04 * 0.004 * 40 = 0.002560.

Ex. 9. Given that 268 * 74 = 19832, find the values of 2.68 * 0.74.

Sol. Sum of decimal places=(2+2)=4
2.68 * (.74 = 1.9832.

Ex. 10. Find the quotient:
(i) 0.63/9 (ii) 0.0204 /17 (iii) 3.1603 /13

Sol. (i) 63 /9 = 7. Dividend contains 2 places decimal.
0.63/9=0.7.
(1) 204 / 17 = 12. Dividend contains 4 places of decimal.
0.2040/17 =0.0012.
(111) 31603 / 13 = 2431. Dividend contains 4 places of decimal.
3.1603 /13 =0.2431.

Ex. 11. Evaluate :
(i) 35+ 0.07 (ii) 2.5 + 0.0005
(iii) 136.09 + 43.9



Sol. (i) 35/0.07 = ( 35%100) / (0.07*100) = (3500 / 7) = 500
(ii) 25/0.0005 = (25*10000) / (0.0005*10000) = 25000 / 5 = 5000
(iii) 136.09/43.9 = (136.09*10) / (43.9%10) = 1360.9 / 439 = 3.1

Ex. 12. What value will come in place of question mark in the following equation?
(i) 0.006 +? = 0.6 (ii) 2 + 0.025 =80

Sol. (i) Let 0.006 / x = 0.6, Then, x = (0.006 / 0.6) = (0.006*10) / (0.6*10) = 0.06/6 = 0.01
(ii) Let x / 0.025 = 80, Then, x = 80 * 0.025 =2

Ex. 13.If (1 / 3.718) = 0.2689, Then find the value of (1/0.0003718).

Seol. (1/0.0003718 )=(10000/3.718 )= 10000 * (1/3.718)= 10000 * 0.2689 = 2689.

Ex. 14. Express as vulgar fractions : (i) 0.37 (i) 0.053  (iii) 3.142857

Sol. (i) 0.37=37/99. (ii) 0.053 = 53/999

(iif) 3.142857 = 3 + 0.142857 = 3 + (142857 / 999999) = 3 (142857/999999)
Ex. 15. Express as vulgar fractions : (i) 0.17 (i) 0.1254  (iii) 2.536
Sol. (i) 0.17 = (17 - 1)/90 = 16 / 90 = 8/ 45
(ii) 0.1254 = (1254 — 12 )/ 9900 = 1242 / 9900 = 69 / 550
(ii) 2.536 =2+ 0.536 =2 + (536 — 53)/900 = 2 + (483/900) = 2 + (161/300) = 2 (161/300)

Ex. 16. Simplify: 0.05 * 0.05 * 0.05 + 0.04 * 0.04 * 0.04
0.05 * 0.05 - 0.05 * 0.04 + 0.04 * 0.04

Sol. Given expression = (a’ +b*) / (a® —ab + b?), where a=0.05 . b= 0.04
=(a+b)=(0.05 +0.04 ) =0.09
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4. SIMPLIFICATION

IMPORTANT CONCEPTS

I. ‘BODMAS' Rule : This rule depicts the correct sequence in which the operations are
to be executed, so as to find out the value of a given expression.

Here, ‘B’ stands for ‘Brackef, ‘O’ for ‘of”, ‘D’ for ‘Divisiorn’, ‘M’ for ‘Multiplication’,
‘A’ for ‘Addition’ and ‘S’ for ‘Subtraction’.

Thus, in simplifying an expression, first of all the brackets must be removed, strictly
in the order (), [} and [].

After removing the brackets, we must use the following operations strictly in the
order :

(1) of (if) Division (iif) Multiplication (iv) Addition (v) Subtraction.
II. Modulus of a Real Number : Modulus of a real number a is defined as
aj-| @ifa>0
|- @, if @ <0.
Thus, | 5|=5and|-5]=-(-5) =
ITI. Virnaculum (or Bar) : When an expreseion contains Virnaculum, before applying the
‘BODMAS' rule, we simplify the expression under the Virnaculum.

SOLVED EXAMPLES

Ex. 1. Simplify : (i) 5005 — 5000 + 10 (i1) 18800 + 470 + 20.

Sol. (i) 5005- 5000+ 10 = 5006 - 220 _ 5005 - 500 = 4505.

'3sg°+2o=40+20: 2

(i1) 18800 + 470+ 20 =

Ex. 2. Simplify : b-1b-(a+b) -{b-®-a-b)+2a) (Hotel Management, 2002)
Sol. Given expression = b-[b-{a+b)~{bh~ (b~ a+ b)) +2a)
=b-lb-a-b-{b-2b+a}+2al
s=b-[-a—-{b-2b+a=+2al]
b-[-a-{-b+3a)l =b~l-a+b-3al
~[-4a+bl =b+da-b = 4da.
Ex. 3. What value will replace the gquestion mark in the following equation ?

([

411311-?+2‘-l=13'?-.
2 6 J 5
Sol. Lt 2422 pudinatl,
2 6 3 5
67 (9 19 7] 67 ’27+19+14 6 60
Then, x = ——|—+—+— | & = — - ol O
5 (2 6 3 5 5 6
67 2
A I—(? 10 35

Hence, missing fraction = 3%.



Ex. 4. 4 of ; of a number is greater than % of % of the same number by 8.

15
What is half of that number ? (S.B.1.PO, 2000)
Sol. Letthenumbcrbex.mgn,i.of_Dfx_iofgofx_8 - ix—ix-b
7 9 5 217 45
= il
[_‘.‘__Bjr=8 ” [so 56, g o . _g
21 45 315 315
[8?-:315 1
[—1

J 830 « =i - 315
| 2

Hence, required number = 315,

& wbeatithe¥ (s 2 - T \b
Ex. 5. Simpli [—- el e .
x Simplify ;: | 3 1 2 %2 6)1}
L k ]
" : = 1
Sol. Given exp. = i 2“1[5 - 2) ]'-Hjnx-fg—ii
4 |4 212 12 L4 |4 2\2 12|
_[18, [s_130-1)i] [13 [5 29
4@12\12} 1 |4 24
[1_3 30 291] —.[Exea’_a’s.
1 J
N s
Ex. 6. Simplify : 108 + 36 of x3=.
e
2 13 108 13 13) 133 3
Sol. Given exp. = 108+9+4-x— =5 — +— = |12+ = = — = 13—
en e B A aoneg. g [ 10" 10 10
-
Ex. 7. Simplify : -5 234525; (8.8.C. 1999)
—+— af —
BiokS |2
T 28 21
5 g 2%E%5 T 21 15 100 6 3
Sol. G .Am-+5.25: 10 —-5-?5.-:_._ b il oAl = v B i)
S T4 100 10 14 525 14 7
2" 4 2715

Ex. 8. Simplify : (i) 12.05 % 54 + 0.6 (i) 6x .6+ .6+ 6 (Bank PO. 2003)
Sol. () Given exp.

1205 x 3—; = 1205x 9 = 10845,

(i) Given exp.

.6::<.6+-'§——,36+J = 46,

Ex. 9. Find the value of x in each of the following equations :

(1) L =2 (1i) 3648.24 + 364.824 + x — 36.4824 = 3794.1696
*.6 x0.2

(iii) 8.5 - {5-;: . [?é L28+ x]} x 4.95 + (0.2)° - 306. (Hotel Management, 1997)

Sol. (0 1728 . ox36x02 & x-1728 1728 .
X 142 144



(11)

36‘;32“ = (37941696 + 364824) - 364824 - 3830652 - 364824 = 182412

o oo 364824
182412
(iii) 85-1{55- [75 g_] x 222 _ 306 « B5- 455_(7.5“23] x 22 - 306
x 0.04 x 4

o 3.5—{55"7'5’“28}x435 = 306 s &5-{-‘%{&% 10625 = 306

- 35_{_'352_5_"'_‘_2_'-’_7f5} - 306 o 55x+2125x+2975

= 306
x x
& (306-221)x = 2075 & x --2-%%5-35
2 2
Ex. 10. If = = £, find the vatue of T2
y 3 -y
s =) 6 36
=41 £ s1 ME
Sol *JF=Y’ (1)+ .[5)”-257”:2,:&_?1
R 0 A B 5 3% _, 2 11 11
SNCRNCEE
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5. SQUARE ROOTS AND CUBE ROOTS

IMPORTANT FACTS AND FORMULAE

Thus, 4 = 2, ¥9 = 3, /196 = 14.
the cube root of x by ¥x.

Thus, 38 = ¥2x2x2 =2, ¥343 = FTx7x7 = 7 ete.
Note :

y

) . o fr e _ xS
l.Jx—y J;x,‘lr; 2 j]_ ‘_!: 3:37_ _-,-'

Square Root : If &* = y, we say that the square root of y is x and we write, 11'; = X.

Cube Root : The cube root of a given number xis the number whose cube is x We denote

SOLVED EXAMPLES

Ex. 1. Evaluate 6084 by factorization method.

Sol. Method : Express the given number as the product of prime factors.
Now, take the product of these prime factors choosing one out of
every pair of the same primes. This product gives the square root

of the given number.
Thus, resolving 6084 into prime factors, we get :
6084 = 2% x 3% x 132
V6084 = (2x 3% 13) = T8,
Ex. 2. Find the square root of 1471369,

-
w
[
[n )]
=]

Sol. Explanation : In the given number, mark off the digits 1 | 1471369 (1213
in pairs starting from the unit's digit. Each pair and 1
the remaining one digit is called a period, 29 47
Now, 12 = 1, On subtracting, we get 0 as remainder, 44
Now, bring down the next period ie, 47. 241 313
Now, trial divisor is 1 = 2 = 2 and trial dividend 15 47, 241
So, we take 22 as divisor and put 2 as quotient. -
The remainder is 3. 2423 ae
Next, we bring down the next period which is 13, )
Now, trial divisor is 12 x 2 = 24 and trial dividend is e

313. Sa, we take 241 as dividend and 1 as quotient.
The remainder is 72.

Bring down the next period ie., 69.

Now, the trial divisor is 121 % 2 = 242 and the trial
dividend is 7269. So, we take 3 as quotient and 2423
as divisor. The remainder is then zero.

Hence, V1471369 = 1213.




Ex. 3. Evaluate : JM+ J;I-i- J169.
Sol. Given expression = ‘(248+,J51 +13 = JQMTJ{;E = ,,'2:;3.4.3 = 256 = 6.
Ex 4 If asbxc = —-————'MM. then find the value of 6+15+3.

e+1
Sol. 6e15e3 < Y620WE+D JBx18 e 12
3+1 4 4 4

Ex. 5. Find the value of "{I%

sl 2. [B_¥B_5,.1
16 16 Jig 4 4

Ex. 6. What is the square root of 0.0009 ?

B 8  _ J» 3
Sol. +0.0008 = 10000 ~ Jioc -E—a..{}.ﬂ.‘l

Ex. 7. Evaluate JTTEEQT—E

Sol. Method : We make even number of decimal places i1 | 1759976 ( 13.24
by affixing a zero, if necessary, Now, we mark off 1
periods and extract the square root as shown 23 75
1752876 = 1324, GY
262 629
524
2644 10576
10576
—

Ex. 8. What will come in place of question mark in each of the following questions?

() Jaﬁé = 2 (i) VB6.49 + 1,'5 =2 = 12.3. (R.R.B. 2002)

Sol. (i) Let1ii’-§-i:a'rhen,§3ﬁ=4 o Ude w S0 ed el B

x

(if) Let J/86.49 + J5+ 2 =123
Then, 83+ 5+ 2° = 123 & ,;'5”# =123 - 08 =13

& 5+ =90 & £ =9-5=4 = x=ﬁ=2,

. 0.289
Ex. 9. Find the value IGNOU, 2003
x value of 200151 ( )
Sol. | 0288 _ \(o:asaoo _ [28%00 170
" Yoo0121 000121 ¥ 121 11 |
x 13
Ex. 10. If 1+ — = —, then find the value of x. |

14 12



\2
144 12 144 12) 144 144 144
e 0 = x = 25.
144 1414
Ex. 11. Find the value of J3 upto three places of decimal.
Sol. 1 | 3.000000 ( 1.732
1
27 1200
. 189
343 1100
1029
3462 7100
6924 5 3 =1.732

Ex. 12. If V3 = 1.732, find the value of 19 -%JT&-J:E correct 1o 3 places
f decimal. (S.5.C. 2004)

Sol. 192 - 4B - /75 = J6ax3 - 1 [16%3 - 2573 - 83— x 43 - 53
=3/3-2/3 =3 =1732

9.5 x .0085 x 18.9
0017 x 1.9 % 0,021

Ex. 13. Evaluate : J

9.5 % .0085 x 18,900
0017x1.9%x0.021

Now, since the sum of decimal places in the numerator and denominator under the
radical sign is the same, we remove the decimal.

Given exp. = vlgsl;i;iszim = J5x 5x900 = 5x30 = 150.

Sol. Given exp. = J

Ex. 14. Simplify : {[(12.D* - (8.D%] - 110.25)* + (0.25) (19.95)). (C.B.1. 2003)
Sol. Given exp _Juz.us.nuz.z-s.n =J 20.2x%4
1 : (0.25) (0.26 + 19.95) 0.25 x 20.2

4 400
2 Jo— = e = 16 = 4.
025 25

Ex. 15. If x = I1+y2 and y = 1- 2, find the value of (x* + y®).
Sol. X+ =(1+V22+(0-V27 = 210° + W27) = 2% 8 = 6.

Ex. 16. Evaluate V0.9 upio 3 places of decimal. (R.R.B. 2003)

Sol. 9 | 0.900000 (.948
81

184 900
736

1888 16400
| 15104 5 J09 = 0948




6. AVERAGE

IMPORTANT FACTS AND FORMULAE

Sum of observations |

Number of observations |

3
1, Average = l
L
2. Suppose a man covers a certain distance at x kmph and an equal distance at
1 \
v kmph. Then, the average speed during the whole journey is Y ] kmph.
&+ ’

'SOLVED EXAMPLES

Ex. 1. Find the average of all prime numbers between 30 and 50.
Sol. There are five prime numbers between 30 and 50,

They are 31, 37, 41, 43 and 47.
31+37+41+4 43&471 _ 199 a0g

k b

Required average =

Ex. 2. Find the average of first 40 natural numbers.

nin+1)

e
40 x 41

Sol. Sum of first n natural numbers =

So, sum of first 40 natural numbers = = B20.

Required average = hj{? = 20.5.

Ex. 3. Find the average of first 20 multiples of 7.

' T(A+2+3+...+20) _[7x20x21} [147)
Sol. Required average = —=- 2 = pEEt = 2244

Ex. 4. The average of four consecutive even numbers is 27. Find the largest of these
numbers.

2985,

Sol. Let the numbers be x, x+ 2, x + 4 and ¥ + 6. Then,

4x +12

.'r+(x+2‘.l+[x+fl}+{:r+6}:,2? = =927 = ¥x+3=207 = =24

4 4
Largest number = (x + 6) = 24 + 6 = 3.
Ex. 5. There are two sections A and B of a class, consisting of 36 and 44 students

respen~tively. If the average weight of section’A is 40 kg and that of section B is 35 kg,
find the average weight of the whole class.

Sol. Total weight of (36 = 44) students = (36 x 40 + 44 x 35) kg = 2880 ke.

O i
‘3‘8’20 kg = 37.25 kg.

Average weight of the whole class = 1



Ex. 6. Nine persons went to a hotel for taking their meals. Eight of them spent
Rs. 12 each on their meals and the ninth spent Rs. 8 more than the average expeaditure
of all the nine. What was the total money spent by them ?

Sol. Let the average expenditure of all the nine be Rs. x
Then, 12 x 8 + (x + 8) = 9x or 8x = 104 or x = 13.
Total money spent = 9x = Rs. (9 x 138) = Rs. 117.

Ex. 7. Of the three numbers, second is twice the first and is also thrice the third.
If the sverage of the three numbers is 44, find the largest number.

Sol. Let the third number be x Then, second number = 3x First number = %

x+3z+i"23‘- = (44x3) or =X = dxTorz =2
So, largest number = 2nd number = 3x = 72.
Ex. 8. The average of 25 results is 18. The average of first twelve of them is 14 and
that of last twelve is 17. Find the thirteenth result.
Sol. Clearly, thirteenth result = (sum of 25 results)— (sum of 24 results)
= (18 x 25) - (14 x 12) + (17 x 12)]
= 450 - (168 + 204) = 450 — 372 = 78,
Ex. 9. The average of 11 results is 60. If the average of first six results is 58 and
that of the last six is 68, find the sixth result.
Sol. Sixth result = (58 x 6 + 63 ¥ 6 — 60 x 11) = 66.

Ex. 10. The average weight of A, B, C is 45 kg. If the average weight of A and B be
40 kg and that of B and C be 43 kg, find the weight of B.

Sol. Let A, B and C represent their individual weights. Then,
A+B+C=(45x3) kg = 135 kg.
A+B = (40 x 2) kg = 80 kg and B + C = (43 x 2) kg = 86 kg,
B=(A+B)+(B+C)-(A+B+C)=(80 + 86 - 135) kg = 31 kg

Ex. 11. The average age of a class of 39 students is 15 years. If the age of the teacher
be incduded, then the average increases by 8 months. Find the age of the teacher

Sol. Total age of 39 persons = (39 x 15) years = 585 Vears,

Average age of 40 persons = 15 years 3 months = i—l years.

Total age of 40 persons = [E} x 40] vears = 610 vears.

J

Age of the teacher = (610 — 585) years = 25 years.

Ex. 12. The average weight of 10 carsmen in a boat is increased by 1.8 kg when one
of the crew, who weighs 53 kg is replaced by a new man. Find the weight of the new
man.

Sol. Total weight increased = (1.8 x 10) kg = 18 kg.
Weight of the new man = (53 + 18) kg = 71 kg.

Ex. 13. There were 35 students in a hostel. Due to the admission of 7 new students,
the expenses of the mess were increased by Rs. 42 per day while the average expenditure
per head diminished by Re 1. What was the original expenditure of the mess ?

Sol. Let the original average expenditure be Rs. x Then,
42(x-1)-35x=42 & Tx=84 = x=12
Original expenditure = Rs. (35 » 12) = Rs. 420.



Ex. 14. A batsman makes a score of 87 runs in the 17th inning and thus increases
his average by 3. Find his average after 17th inning. X
Sol. Let the average after 17th inning = x
Then, average after 16th inning = (x = 3).
16 (x— 3) + 87 = 17x or x = (87 — 48) = 39.
Ex. 15. Distance between two stations A and B is 778 km. A train covers the journey
from A to B at 84 km per hour and returns back to A with a uniform speed of 56 km
per hour. Find the average speed of the train during the whole journey.

Sol. Required average speed = [:?y] km/hr = %‘%‘? km/hr

= [M] km/hr = 67.2 km/hbr.
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_ T PROBLEMS ON NUMBERS

In this section, questions involving a set of numbers are put in the form of a puzzle.
You have to analyse the given conditions, assume the unknown numbers and form
equations accordingly, which on solving yield the unknown numbers.

SOLVED EXAMPLES

Ex. 1. A number is as much greater than 36 as is less than 86. Find the number.
Sol. Let the number be x. Then, x— 36 = 86 — x & 2x=86+ 36 =122 & x-= 61

Hence, the required number is 61.
Ex. 2. Find a number such that when 15 is subtracted from 7 times the number, the
result is 10 more than iwice the number. (Hotel Management, 2002)

Sol. Let the number be x Then, Tx - 15=2x+ 10 & 5x=25 & x=0J.
Hence, the required number is 5.

Ex. 3. The sum of a mtional number and its reciprocal is %- Find the number.

(8.8.C. 2000)
Sol. Let the number be x.
2
'I'hen.x+la —1-3 PO +1 = E o Bx2-13x+6=0
x 6 £ 6

e B -9x—dx+ 6=0 o 3x~-2)(2x-3}=0

= X = : ar L = =,
3 2
; p ar 3
Hence, the required number is 3 %3
Ex. 4. The sum of two numbers is 184. If one-third of the one exceeds one-seventh
of the other by 8, find the smaller number.
Sol. Let the numbers be x and (184 — x). Then,
3 _U84-% 5 o Tx-3(184-%) =168 & 10x =720 < x =72

3 [l
So, the numbers are 72 and 112, Hence, smaller number = 72,

Ex. 5. The difference of two numbers is 11 and one-fifth of their sum is 9. Find the
numbers.
Sol. Let the numbers be x and y Then,

x-y=11 A1) and —;-fx+y) =9 = x+y=45 i)

Adding (i) and (if), we get : 2x = 56 or x = 28. Putting x = 28 in (i), we get : y = 17.
Hence, the numbers are 28 and 17.
Ex. 6. If the sum of two numbers is 42 and their product is 437, then find the
absolute difference between the numbers. (5.5.C. 2003)
Sol. Let the numbers be x and y. Then, x + ¥ = 42 and xy = 437.

x-y= Jx+ P -4xy = J427 - 4x437 = 17641748 = 16 = 4.

Required difference = 4,




Ex. 7. The sum of two numbers is 15 and the sum of their squares is 113. Find the
numbers,
Sel. Let the numbers be x and (15 - x).
Then, x* + (156 -~ 22 = 113 & x2 + 225 + ¥ - 30x = 113
o 2x2-30x+112=0 o X-155+56-0
= (x-T(x-8) =0 <= Xx=Torx=8.
So, the numbers are 7 and 8.

Ex. 8. The average of four consecutive even numbers is 27. Find the largest of these
numbers.

Sol. Let the four consecutive even numbers be X, X+2 x+4and x + 6,
Then, sum of these numbers = (27 « 4) - 108,
So. x+(x+2)+(x+4)+(x+6) =108 or 4x - 96 or x - 24.
Largest number = (x + 6) = 30.

Ex. 9. The sum of the squares of three consecutive odd numbers is 2531. Find the
numbers,

Sol. Let the numbers be x, x + 2 and x + 4.
Then, 22 + (x + 22 + (x + 4)% = 2531 e 3x + 12x = 2511 = 0
22 +4xr-83720 .0, (x=-2D&+3D)=0 o x=27
Hence, the required numbers are 27, 29 and 31

Ex. 10. Of two numbers, 4 times the smaller one is less than 3 times the larger one
by 5. If the sum of the numbers is larger than 6 times their difference by 6, find the two
numbers.

Bol. Let the numbers be x and y, such that x > y.
Then, 3x -4y =5 .. and (x + N=6(x=-9=6 = -Bx+Ty=6 ..
Solving (i) and (ii), we get : x - 59 and y = 43,
Hence, the required numbers are 59 and 43.

Ex. 11. The ratio between a two-digit number and the sum of the digits of that
number is 4 : 1. If the digit in the unit’s place is 3 more than the digit in the ten’s place,
what is the number ?

Sel. Let the ten’s digit be x. Then, unit's digit = (x + 3).
Sum of the digits = x + (x + 3) = 2x + 3. Number = 10x + (x + 3)=11x + 3.
11x+3 4
2x+3 1
Hence, required number = 11x + 3 = 36

Ex. 12. A number consists of two digits. The sum of the digits is 9. If 63 is subtracted
from the number, its digits are interchanged. Find the number

Sol. Let the ten's digit be x Then, unit's digit ~ (9 - x).

Number = 10x + (9 — 0 = 9x + 0.

Number obtained by reversing the digits = 10 (9 — y) « x - 90 — 9x
Ox+9)-63=90-9x e 18v=144 ¢ x=8

So, ten's digit = 8 and unit’s digit - 1.

Hence, the required number is 81.

@ 1x+3=4(2x+3) & 3r=9 e x -3

Ex. 13. A fraction bmma_s-; whea 1 is added to both, its numerator and

lenominator And, it bmm-u% when 1 is subtracted from both the numerator and
lenominator. Find the fraction.



Sol. Let the required fraction be _Jx: Then,
2x-y=1_..@0H)

b
"
0|
U

x+1 % %y =-1 ) and Z=
.

—

y+1 3
Solving (i) and (i), we get : x = 3, y = 5.
Required fraction = %

|

Ex. 14. 50 is divided into two parts such that the sum of their reciprocals is -

Find the two parts.
Sol. Let the two parts be x and (50 — x).

1 1 1 0-x+x 1 -
Then, — 4 —— = == i it st x= - 50 00 =0
.y .r+ B0-x 12 x(80-2) 12 o >3-

= (x=30)(x-200=0 = x=30o0rx=20.

So, the parts are 30 and 20.
Ex. 15. If three numbers are added in pairs, the sums equal 10, 19 and 21. Find the
(8.8.C. 2000)

numbers.
Sol. Let the numbers be x, ¥ and z Then,
x+ y= 10 D y+z=19 WLl x+z=21 L)
Adding (), (i) and (iif), we get : 2(x+ y+ 2 =50 or (x+ y + 2) = 26
Thus, x= (25 - 19) = 6; y = (25 ~ 21) = 4; z = (25 - 10) = 15.

Hence, the required numbers are 6, 4 and 15.



8. PROBLEMS ON AGES

SOLVED EXAMPLES

Ex. 1. Rajeev’s age after 15 years will be & times his age & years back. What is the
pressnt age of Rajeev ? (Hotel Menagement, 2002)

Sol. Let Rajeev’s present age be x yvears. Then,
Rajeev’s age after 15 years = (x + 15) years.
Rajeev's age 5 vears back = (x = 3) years.
x+156=5(x=-§) = x+16=5x~-25 & dx=40 & x=10.
Hence, Rajeev’s present age = 10 years.

Ex. 2. The ages of two persons differ by 16 years. If 6 years ago, the elder one be
3 times as old as the younger one, find their present ages. (A.A.0. Exam, 2003)

Sol. Let the age of the younger person be x years.
Then, age of the elder person = (x + 16) years.
B3x-6)=(x+16-68) « 3x-18=x+10 o 2x=28 & x =14
Hence, their present ages are 14 vears and 30 years.

Ex. 3. The product of the ages of Ankit and Nikita is 240. If twice the sge of Nikita
is more than Ankit’s age by 4 years, what is Nikita’s age ? (S5.B.I.LEO. 1959)

Sol. Let Ankit’s age be x years. Then, Nikita’s age = i YEArs,
X

Exg@—x=4 o 480-x% = 4y e r2+4:r-430_-0
x
& (x+24)(x-200=0 & x =20

Y
1 years = 12 years.

- (24
Hence, Nikita' = | c—
ence l-asage |,20,3

Ex. 4. The present age of a father is 3 years more than three times the age of his
son. Three years hence, father’s age will be 10 years more than twice the age of the son.
Find the present age of the father ' (8.5.C. 2003)

Sol. Let the son's present age be x vears. Then, father’s present age = (3x + 3) years.
Br+3+3)=2(x+3)+10 = dx+6=2x+ 16 = x=10.
Hence, father’s present age = (3x 4+ 3) = (3 x 10 4 3) years = 33 years.

Ex. 5. Rohil was 4 times as old as his son 8 years ago. After 8 years, Rohit will be
twice a5 old as his son. What are their present ages ?

Sol. Let son’s age B years ago be x years. Then, Rohit's age 8 vears ago = 4x years,
Seon's age after 8 yvears = (x+ 8) + 8 = (x + 16) vears,
Rohit’s age after 8 years = (dx + 8) + B = (4x + 16) years.
2(x+16) =fix+16 < 2x=16 & x=4.
Hence, son’s present age = (x + 8) = 16 vears.
Rohit’s present age = (dx + 8) = 40 years.
Ex. 6. One year ago, the ratio of Gaurav’ and Sachink age was 6 : 7 respectively.

Four years hence, this ratic would become 7 : 8. How old is Sachin ?
(NABARD, 2002)



Sol. Let Gaurav's and Sachin’s ages one year ago be 6x and 7x years respectively Then,
Gaurav’s age 4 years hence = (6x + 1) + 4 = (6x + 5) years.
Sachin’s age 4 years hence = (Tx = 1) + 4 = (7x + §) vears.
6x+5 T

=7 @ B(6x+8 =T(Tx+5) & 48x+40=49x+35 ¢ x = b
Tx+5 8 )

Hence, Sachin’s present age = (7x + 1) = 36 years.

Ex. 7. Abhay’s age after six years will be three-seventh of his father’s age. Ten years
ago, the ratio of their ages was I : 5. What is Abhay’s father’s age at present ?

Sol. Let the ages of Abhay and his father 10 years sgo be x and 5x vears respectively Then,
Abhay’s age after 6 years = (x + 10) + 6 = (x + 16) years.
Father's age after 6 years = (5x + 10) + 6 = (5x + 18) years.

(x+16}=g-(5x+16) = T(x+16) =3(bx+16) ¢ Tx+112 = 15x +48

4 Bx=64 & x=8.
Hence, Abhay's father’s present age = (5x + 10) = 50 years.



9. SURDS AND INDICE

IMPORTANT FACTS AND FORMULAE

1. LAWS OF INDICES :

m

(i) a™ x a7 = gm * 0 (i) — = o™ " (iid) (@) = g™
a
A n
(iv) (ab)® = a"p" (v) [%} = -‘;.; (vi) a° = 1

1
2. S8URDS : Let a be a rational number and n be a positive integer such that a® = Ja
is irrational.. Then, ¥a is called a surd of order n.
3. LAWS OF SURDS :

1
(i) ¥Ya = an (if) Yab = Ya <o (iif) ﬁ:%
(iv) Ya)" = a (v) Y¥a = ™Ya (vi) @Way™ = Ya™.

SOLVED EXAMPLES

4
2 4 e

2 - \
Ex. 1. Simplify : () (273 (i) (2028 5 (iid [% }*.

2 2 |r3wg‘:
Sol. () 273 = (33 =3 3 .3 .9,
4 4 gyl
(i) (1024) 5 = (45 5 =4 5/ _.4¢_ 1 _ 1

XIS

(111}

Al [._ (-4)]
(8 Y3 [2]31 T\ [2]" (57" & 625
lrs; "5 “{5) ) T2 T T e
3
Ex. 2. Evaluate : (i) (00032)°  (i]) (256)° x (16)%18,

3 g i (28 [r2y|®
Sol. (i) (0,00032)% —[ : J =[__] . IL_J

100000
(i {256)0 16 ® (16)0 15 P I(IGJZ!U.IG % (16')0.13 - f16)12X0.161 % (16)013

1
= 16" x (1613 = (16)032+ 018 - 1605 = 16)? = 4.




Ex. 3. What is the quotient when (x~! - 1) is divided by (x — 1) ?

| Y 1
- 0> WICR1) VW a— 1
Sel. X = % §
=T —x—1 TG0 %

Hence, the required quotient is - i—
Ex. 4. If 2-1+ 221 = 1280, then find the value of x.
Sol, 2°°142%¢1-1280 e« 2°-'(1+2%) = 1280
2 2'":—1-528-—()-:2.‘36:28 & 2-1=8 & x=0.
Hence, x = 9.

f

34
1 1
Ex. 5. Find the value of 5ls=+273] :

1 1

[ 1o AYHS I 1] ( (3x3)  [s<1)

Sal. 5{834.273“ = 51(23:3»,!3"13; =|5i{20 3.3 3J|>
\ J

! .l_ .I_ !riul'[
w52+ 3% o (5x5%1 = (547 - B\

¢ wglas,
3 .?}
Ex. 6. Find the value of |i16)% +(16) 2/,
3 3 3] [(xd] fet2]
Sol. [(162+(16) 2| = |(4%)Z 4 (4?) 2| = 4 2/ 417 2]
=4%4+4°3 =4"+-§ =[64+i]=ﬁ3.
4 64 B4
r 1\
Ex. 7. If lE} = 0.008, then find the value of (0.25)".
3y e v S
1 3 1 1
&l- [E] —O-OM—M-E—[E} =a3y=3=y-1.
o (0.26)F = (0.25)! = 0.25,
n
5.022n+1
Ex. 8. Pind the value of E’ﬂ-’—!.
L e
f. E !Exr’]
g BE0PIR] @RS xaltrl 3\ Mgl ar el
= 9")(3“-1 (32)!Ix31l—1 szﬂxan-l 32!! xaﬂ—l

3a+(2n-11 3(3!:4-1)
" gnen-1 sz gan-1

___3(3“»1! Ih-llzal___g.

B & B
Ex. 9. Find the value of[?‘ - 1][2“ +22 424 I]' (N.LLET. 2003)



1
Sol. Putting 2% = x, we get :

1 k| 1 1 1

(27—1][27+25+27+1] =(x-1(x®+x%+ x+1), where x = 24
=x-D[2E+D+x+1)

=x-Dx+D(EZ+D = (2-D(2+1

=@x'-D= [(2%]‘ —1] = [2[%“] —1] =@2-D=1

2 o
3 7
Ex. 10. Find the value of G—gf;_."'—.

2 2 1 2 [7x] zs[!
Bsxﬁ_ﬁsx(67)3_63x6[ 3] 69 x 3)

Sol. = =2
Yoo . (85)3 sth%) o

" sgxs(%-zl - s§ <6F = 6[%*%] il ni



10. PERCENTAGE

IMPORTANT FACTS AND FORMULAE

I. Concept of Percentage : By a certain percent, we mean that many hundredths.
Thus, x percent means x hundredths, written as x%.

To express x% as a fraction : We have, x% = 1—:3
20 1 48 12

B = ——=— 48% = — = —, E

it M el s
a a a
To express > as a percent : We have, i (3 X 100]%.
Thus, ia (-l-xIOOJ% = 256%; 06 = LI {Ef 100]% = 60%.
1 4 10 5 b J

I1. If the price of a commodity increases by R%, then the reduction in consumption so
as not to increase the expenditure is

R
—— x 100 |%
[uomm“ ]

If the price of a commodity decreases by R%, then the increase in consumption so
as not to decrease the expenditure is

[J_ X 100]%
(100 - R) |

III. Results on Population : Let the population of a town be P now and suppose it
increases at the rate of R% per annum, then :

1. Population aft pl1+ R)
. i 3 = — |,
opulation after n years l + 100
, P
2. Population n years ago = - =,
R
1+—
100

IV. Results on Depreciation : Let the present value of a machine be P. Suppose it
depreciates at the rate of R% per annum. Then :

n
1. Value of the machine after n years = l-'{l - —B—‘l .
' 100
2 Valneofthemachinenyearsago:-—r’—?.
R
T o= e
(*-505)

V. If A is R% more than B, then B is less than A by

R L
[(100 ‘R o

If A is R% less than B, then B is more than A by
R
| (100-R)

» 100 |%.




SOLVED EXAMPLES

Ex. 1. Express each of the following as a fraction :

(i) 56% (iD) 4% (i) 0.6% (iv) 0.08%
) son - 58 14 Yol i
Sol. () 56% = 7o = oo (i) 4% = oo = .
Giyoem = 28 _ 6 3 (v) 008% = 208 _ _8 !

100 ~ 1000 500 100 10000 1250

Ex. 2. Express each of the following as a decimal :

(i) 6% (if) 28% (iif) 0.2% (iv) 0.04%
6 28
" = — = (.06, { = — = ()28.
Sol (1) 6% 100 0.06 (i) 28% 306
o 02 0.04
02% = — = 0.002 ] 04% = —— = 0.0004.
{.m') 100 (1v) 0.04 100
Ex. 3. Express each of the following as rate percent :
.- 3
(1) 6 (if) G; (iif) 0.004
23 23 575 8
Sol. — = | —x]100|% = | — |% = 63—%.
D 3% [36’< ) ( 9 ) 9
. 4 4
(n 0004 = —— = [ xl[}(}}% = .4%.
1 1000
N‘
() 8 = = [ﬁxwo % = 675%.
4 4 4 )
Ex. 4. Evaluate :
(i) 28% of 450 + 45% of 280 (Bank P.O. 2003)
(11) 16%% of 600 gm - 33:;—% of 180 gm (R.R.B. 1998)
[ 28 a5
Sol. (i) 28% of 450 + 45% of 280 = | —= x 450+ — x 280 | = (126 + 126) = 252.
L 100 100

(i) 16%% of 600 gm—33-;—% of 180 gm

50 1 100 1
H—s—x ~1-6—6~=<600) -(—s—xmxlm]} gm = (100 - 60) gm = 40 gm.
Ex. 5. (i) 2 is what percent of 50 ? (8.8.C. 2000)
(11) —;— is what percent of ; ? (S§.5.C. 2002)

(iii) What percent of 7 is 84 7
(iv) What percent of 2 metric tonnes is 40 quintals ?
(v) What percent of 6.5 litres is 130 ml ?

\
Sol. (/) Required percentage = {-:%x 100 |% = 4%,
, & /

(if) Required percentage = [-lé- x % x l[]{}]% = 150%.

4

\
(i15) Required percentage = [%x 100 % = 1200%.
/



(iv) 1 metric tonne = 10 quintals.
Required percentage s[ 40

2x10

130
130 100|% - 2%
6.5 1000 ]

x'!OO]% = 200%

(v} Required percentage = I

Ex. 6. Find the missing figures :
(i) 7% of 25 = 2.125 (i) 9% of ? = 63 (iii) 0.25% of ? = 0.04

Sol. (i) Let x% of 25 = 2.125. Then, ﬁx25 =2125 & x =(2126x4) = 85.

(i) Tet 9% of x = 6.3. Then, ——x = 63 & z = {3»3“‘"’] 0.
100 5
(i) Lot 0.25% of X'= 0.04. Then, 220+ = 004 o x = [0-0“5’9] .
100 025

Ex. 7. Which is greatest in m%m -1?; and 0.17 7

2 50 1 1 2
] 15_%_-_[_;4_ =S 0188 — = 01 17 i '
Sol 3 3 100] . 6, T 33. Clearly, 0.17 is the greatest

Ex. 8. If the sales tax be reduced from 3%% 0 3;%, heie what difforonce doas it
make to a person who purchases an article with marked price of Rs. 84007

(S.8.C. 2002)
Sol. Required difference = (3%% of Rs. 8400 |- (3%% of Re. mo]
--[Z—-E]%af Rs. 8400 = ~% of Rs. 8400
2 3 6
= Rs. [lx-'—xswo] = Rs. 14.
& ; 6 100
Ex. 9. An inspector rejects 0.08% of the meters as defective. How many will he
examine to reject 27 (M.A.T. 2000)
Sol. Let the number of meters to be examined be x.
N 8 1 ) _ [2x100%100 _
Then, 0.08% of x =2 <« [IUUKIODKJ:) 2 o = 5 }—@500.

Ex. 10. Sixty-five percent of a number is 21 less than four-fifth of that number. What
is the number ?
Sol. Let the number be x
4 65

Thl:'n.-;x-(&')% of x) =21 & —s-r—mz=2‘l e 15x=2100 & x=140.

Ex. 11. Difference of two numbers is 1660. If 7.5% of one number is 12.5% of the other
number, find the two numbers.

Sol. Let the numbers be xand y. Then, 7.5% of x = 1256% of v & x = %2-{-?)= -gy.
Now, x - y=1660 = -gy-yalfi(io > %y-—l&ﬁo = y;[wﬁg"a]-us@.

One number = 2490, Second number = g_y = 4150.



Percentage 21

Ex, 12. In expressing a length 81.472 km as nearly as possible with three significant
digits, find the percentage error. (8.8.C. 1997)

Sol. Error = (81.5 — 81.472) km = 0.028.

2 0.028
Required percentage = [81 75

Ex. 13. In an election between two candidates, 75% of the voters cast their votes,
out of which 2% of the votes were declared invalid. A candidate got 9261 votes which
were 75% of the total valid votes. Find the total number of votes enrolled in that election.

. 100]% = 0.034%.

. (8.8.C. 2003)
Sol. Let the total number of votes enrolled be x Then,
Number of votes cast = 75% of x. Valid votes = 98% of (76% of x).
T5% of |98% of (76% of x| = 9261
76 98 75 9261 x 100 x 100 = 100
100~ 100 100”} A ’( 5% 98 % 75 J = 6000

Ex. 14. Shobha’s Mathematics Test had 75 problems i.e., 10 arithmetic, 30 algebra
and 35 geometry problems. Although she answered 70% of the srithmetic, 40% of the
algebra and 60% of the geometry problems correctly, she did not pass the test because’
she got less than 60% of the problems right. How many more questions she would have
needed to answer correctly to earn a 60% passing grade ? (C.D.S. 2002)

Sol. Number of questions attempted correctly = (70% of 10 + 40% of 30 + 60% of 35)

=(7T+12 + 21 = 40.
Questions to be answered correctly for 60% grade = 60% of 75 ~ 45.
Required number of questions = (45 - 40) = 5. _

Ex. 15. If 50% of (x — y) = 30% of (x + y), then what percent of x is y ?

(8.8.C. 2003)

50 30
Sol. 50% of ( ) = 30% of ( } e x = y) = —(x+ )
o of (x -y of (x+y) & 1001 ¥) 100:: ¥

= Six=3=3(x+y) < 2x=8y <= x=4y

Required percentage = [-:— X 100]‘} = (4:—" * 100)% = 26%.
s 2y

Ex. 16. Mr Jones gave 40% of the money he had, to his wife. He also gave 20% of
the remaining amount to each of his three sons. Half of the amount now left was spent
on miscellaneous items and the remaining amount of Rs. 12,000 was deposited in the
bank. How much money did Mr. Jones have initially?

Sol. Let the initial amount with Mr Jones be Rs. x Then,

§
Money given to wife = Rs. ::i] t = Re. 2: Balanee = Rs. [;_%J = Rs. %
Money given to 3 sons = Rs, |3 x| o . Sx].‘ - Re. 2%,
1" 7l100" 5 )] 25
Balance = Rs, (3_"‘ . 9x = Ra. 61.
5 25) 26

Amount deposited in bank = Rs. [

1x6_x]_R‘ 3¢
2 25

" 25

:-33512000 (= xa[l- s
oy 3

So, Mr, Jones initially had Rs. 1,00,000 with him.

| - 100000



Short-cut Method : Let the initial amount with Mr. Jones be Rs. x
Then, %[100-(3:: 207]% of (100 - 4100% of x = 12000,

—X——X=—xx= 12000 & —x = 12000
2 100 100 3
Ex. 17. 10% of the inhabitants of a village having died of cholera, a panic set in,
during which 25% of the remaining inhabitants left the village. The population is then
reduced to 4050. Find the number of original inhabitants. (S.8.C. 2002)

Sol. Let the total number of original inhabitants be x
Then, (100 - 25)% of (100 — 10)% of x = 4050

} = 100000.

A

1 40 60 3 (12000:-;25
L | | —

o . - X
&= ——x—-xx]—.-ll]ﬁl) = £x=4050 = xer'=60m,
llOU 100 J 40 \ 27 J

Number of original inhabitants = 6000.

Ex. 18. A salesman's commission is 5% on all sales upto Rs. 10,000 and 4% on all
sales exceeding this. He remits Rs. 31,100 to his parent company after deducting his
commission. Find the total sales. (R.R.B. 2001)

Sol. Let his total sales be Rs. x Now, (Total Sales) — (Commission) = Rs. 31,100.

X — [5% of 10000 + 4% of (¥ — _IUOCID}I = 31100

A x-[_'r’-xwmmi{x-mﬂomé=311m & y-gop-Z=10000) 40000
100 100 | 25

& ox -% = 31200 2215‘- = 31200 & x = [-—Smi" 2“:} = 32500.

Total sales = Rs. 32,500.

Ex. 19."Raman’s salary was decreased by 50% and subsequently increased by 50%.
How much percent does he Tose ? (Hotel Management, 2003)

Sol. Let original salary = Rs. 100.

1580 50

4
New final salary = 150% of (50% of Rs. 100) = Rs. [ p IUUj = Rs. 75.

100 ~ 100
Decrease = 25%.
Ex. 20. Paulson spends 756% of his income. His income is increased by 20% and he
increased his expenditure by 10%. Find the percentage increase in his savings.

Sol. Let original income = Rs. 100, Then, expenditure = Rs. 75 and savings - Rs, 25,

New income = Rs. 120, New expenditure = Rs. (110 ® 75] = Rs. @

\, 100 2
Rs. [120_.1_‘?1’*] o he =
2 2

New savings

Increase in savings = Rs. [325—' -25- = Rs. %ﬁ.

25

Increase® = [ o L X 100‘{% = 50%.
2 25 J

Ex. 21. The salary of a person was reduced by 10%. By what percent should his
educed salary be raised so as to bring it at par with his original salary 7

(8.5.C. 2004)
Sol. Let the original salary be Rs. 100. New salary = Rs. 90.

Inerease on 90 = 10. Increase on 100 = (é—%x 100}% = 11;%.

* : 4



11. PROFIT AND LOSS

IMPORTANT FACTS

Cost Price : The price at which an article is purchased, is called its cost price,
abbreviated as C.P.

Selling Price : The price at which an article is sold, is called its selling price,
abbreviated as 8. F.

Profit or Gain : If S.P. is greater than C.P, the seller is said to have a profit
or gain,

Loss : If S.P, is less than C.P, the seller is said to have incurred a loss.

FORMULAE
1. Gain = (S.P) - (CP) 2. Loss = (C.P) - (SP)
3. Loss or gain is always reckoned on C.I.
i ail li“ Im A
4, Gain% = rM 5. Loss% = [_ﬂl
\ ks / C.P. g,
T 3 1y _'1, s
6. S.p. - 100+ Gain®) o 7. Bpla (100nlos®) o~ p
100 100
100 100
, CP.#» — oo xS P 9 CPe ——— e xS.P
. {100 + Gain%) (100 - Loss%)

10. If an article ie sold at a gain of say, 35%, then S.P. = 135% of C.P.
11. If an article is sold at a loss of say, 35%, then S.P. = 65% of C.P.

12. When a person sells two similar items, one at a gain of say, x%, and the other
at a loss of x%, then the seller always incurs a loss given by !

Common Loss and Gain® )
10 ) J
13. If a trader professes to sell his goods at cost price, but uses false weights, then

* ol ia
I.-o&s‘}-=[ —{—
110

2 Error
Gain% = | - = T % 100 | %.
' Ii(Truc Value) - (Error) ¥

SOLVED EXAMPLES

Ex. 1. A man buys an article for Rs. 27.50 and sells it for Rs. 28.60. Find his gain
percent.
Sol. CP = Rs. 2750, SP. = Rs. 28.60.
Seo, Gain = Rs, (28.60 - 27.50) = Rs. 1.10.

Gain® = | 22 « 100|% = 4%.
L2750 ,-



Ex. 2. If a radio is purchased for Rs. 490 and sold for Rs. 465.50, find the loss percent.
Sol. CP. = Rs. 490, S.P. = Rs. 465.50.
Loss = Rs. (490 — 465.50) = Rs. 24.50.
~  Loss% = (_2_4'_50.)(100]% = 5%.
490

Ex. 3. Find S.P, when
(i) C.P. = Rs. 56.25, Gain = 20% (i7) C.P. = Rs. 80.40, Loss = 5%

Sol. (i) S.P = 120% of Rs. 56.256 = Rs. f %xsﬁ.%} = Rs, 67.50.

!

(i) S.P.= 85% of Rs. 80.40 - Rs. [1‘;% . 80.40) - Rs. 68.34.

Ex. 4. Find C.P, when

(i) S.P. = Rs. 40.60, Gain = 16% (i) S.P = Rs. 51.70, Loss = 12%
Sol. (i) C.P.= Rs. [lﬂ x‘IO.GO] = Rs. 35.
116
\
(i) C.P.= Rs. (15; x51.70| = Rs. 58.75.

/
Ex. 5. A person incurs 5% loss by selling a watch for Rs. 1140. At what price should
the watch be sold to ecrn 5% profit ? (R.R.B. 2002)
Sol. Let the new SP. be Rs. x. Then,
(100 - loss%) : (1st SP) = (100 + gain%) : (2nd 8.P)
{_199:2} & (10_0* 5] s . ['05" 1140 _ .60,
1140 g a5
¥ New S.P. - Rs. 1260.
B 6. A book was sold for Rs. 27.50 with a profit of 10%. If it were sold for Rs. 25.75,

then what would have been the percentage of profit or loss ?
(Hotel Management, 2003)

J

Sol. SP = Rs. 2750, Profit = 10%.
100 )
3 P o= —_— 7.50| = Rs. 25,
So, C.P. R&(HOK25) s. 25

When SP = Rs. 25.75, profit = Rs. (25.75 - 25) = Re. 0.75.

Profit% - [0‘75
26

Ex. 7. If the cost price is 96% of the selling price, then what is the profit percent?
Sol. Let SP. = Rs. 100. Then, C.P. = Rs. 96; Profit = Rs. 4.

1100]5- = 3%,

Profit% = (-5- xloo}% - 3T
9% 8

Ex. 8. The C.P. of 21 articles is equal to S.P. of 18 articles. Find the gain er loss

percent.
Sol. Let CP of each article be Re. 1.
' Then, CP. of 18 articles = Rs. 18, SP. of 18 articles = Rs. 21.

Gain% = [ix mo]% - 1625,
18 3



Ex. 9. By selling 33 metres of cloth, one gains ths selling price of 11 metres. Find
the gain percent. (Section Officers’, 2001)

Sol. (S.P of 33 m) — (C.P. of 33 m) = Gain = S.P. of 11 m.

: SPof 22 m = CP, of 33 m.

Let C.P. of each metre be Re. 1. Then, C.P. of 22 m = Rs, 22, S.P. of 22 m = Rs. 33.
Gain% = [;—; % mo)-z. = 50%.

Ex. 10. A vendor bought ban<nas at 6 for Rs. 10 and sold them at 4 for Rs. 6. Find
his gain or loss percent.

Sol. Suppose, number of bananas bought = L.C.M. of 6 and 4 = 12.

6

C.P. = Re. [1; 12] Rs. 20; S.P. = Rs. [4x12]- Rs. 18.

2 3
Loss® = | — x 100 |% = 3
088 [20 ® ) % = 10%

Ex. 11. A man bought toffees at 3 for a rupee. How many for a rupee must he sell
to gain §0% 7

Sol. CP of 3 toffees = Re. 1; S.P. of 3 toffees = 150% of Re. 1 = %

For Rs. =, toffees sold = 3. For Re. 1, toffees sold = (3:%%] =2

Ex. 12. A grocer pura.hased 80 kg of sugar at Rs. 13.50 per kg and mixed it with
120 kg sugar at Rs. 16 per kg. At what rate should he sell the mixture to gain 16% ?

Sol. C.P. of 200 kg of mixture = Rs. (80 x 13.50 + 120 x 16) = Rs. 3000.

SP. = 116% of Rs. 3000 = Res. [%xSOOO] - Rs. 3480,

Rate of S.P. of the mixture = Rs. [-@

500 ) per kg = Rs. 17.40 per kg.
Ex. 13. Pure ghee costs Rs. 100 per kg. After adulterating it with vegetable oil
costing Rs. 650 per kg, auhuphapernﬂstbam:xtumat the rate of Rs. 96 per kg, thereby
making a profit of 20%. In what ratio does he mix the two ?

Sol. Mean cost price = Rs. [}g—g X 96] = Rs. 80 per kg.
By the rule of alligation :
C.Poflkgghee C.Poflkgoil

Nmp o
/ hapn

Requircdraho-&').?ﬁ 3:2

Ex. 14. A dishonest dealer professes to sell his goods at cost price but uses a weight
of 960 gms for a kg. weight. Find his gain percent.

’ Error [ 40 1
. Gain% = 100[% = [ > x100|% = 4=%.
o " [(Tme Value) - (Error) ]% 960 ] 6



12. RATIO AND PROPORTION

IMPORTANT FACTS AND FORMULAE

L RATIO : The ratio of two quantities a and b in the same units, is the fraction -E
and we write it as a : b.

In the ratio a : b, we call a as the first term or antecedent and b, the second term
or consequent.

-
|;

I+ ]
Ex. The ratic 5 : 9 represents ° with antecedent = 5, consequent = 9,

Rule : The multiplication or division of each term of a ratio by the same non-zero
number does not affect the ratio.

Ex. 4:5=8:10=12:15etc. Also, 4 :6= 2: 3.

2. PROPORTION : The equality of two ratios is called preportion.
[fa:b=c:d wewrite,a: b:: c:dand we say that a, b, ¢, d are in proportion.
Here a and d are called extremes, while b and ¢ are called mean terms.
Product of means = Product of extremes.
Thus,a:b::¢c:d & (bxc)=(axd.

8. () Fourth Proportional : [fa: b~ c: d, then d is called the fourth proportional
to a, b, ¢

(1) Third Proportional : If 2 : b= b: ¢, then cis called the third proportional to
a and b.

(iii) Mean Proportional : Mean proportional between a and b is Jaub.

4. (i) COMPARISON OF RATIOS :
We say that (a : b) > (¢ : d) &= % > 3
(i) COMPOUNDED RATIO :
The compounded ratio of the ratios (a : b), (¢ : d), (e: f) is (ace : bdf).
5. (i) Duplicate ratio of (a : b) is (a® : b
(i Sub-duplicate ratio of (a : b) is (Ja : JB).
lizi} Triplicate ratio of (a : b) is (2 : b),
f 1 1)
(iv) Sub-triplicate ratio of (a : b) is (a8 : b3 |
M If S ul thep EF2QEA (componendo and dividendo)
d ea-b c-d
6. VARIATION :

(1) We say that x is directly proportional to y, if x = ky for some constant k and
we write, x e y.

(if) We say that x is inversely proportional to y, if xy = k for some constant k and

e 1
we write, ¥ o« —,
b




SOLVED PROBLEMS

Ex. 1. Ifa:b=5:%9andb:e=4:7 finda:b:ec

Sol. c:bz-‘i:9andb;c=4:?={4x§-];[?x-ﬁ-]~
LY F,

|
D
|

= a:b:c*i:?:i—a=20:35:63_
Ex. 2. Find :
(i) the fourth proportional to 4, 9, 12

(i7) the third proporzional to 16 and 36

(iii) the mean proportional between (.08 and 0.18.
Sol. (1) Let the fourth proportional to 4, 9, 12 be x
9x12

g

Then, 4:9::12:'x & 4dxxr=9%x12 & x = 27.

Fourth proportional to 4, 9, 12 is 27.
(iD Let the third proportional to 16 and 36 be x
36 %36 _

Then, 16 : 86 :: 36 : x ¢ 16xx=36%36 & x= 16 = 51

Third proportional to 16 and 36 is 81.
{#ii) Mean proportional between 0.08 and 0.18

= J008x 018 = J B 2 | a2 _ o

100 100 Y100x100 100
Ex. 3. If x:y= 3: 4, find (4x + 5y) : (6x - 2y).

4| =|+5 |4x-—+D
4x+8yeds A ¥ U ol _B+5 32

57-2 (%) o [5x2- [3] by
5(5] 2 |P"q 2] 1

Ex. 4. Divide Es. 672 in the ratio 5: 3.
So0l. Sum of ratio terms = (6 + 3) = &,

x 3
S o mmh
4

¥

Sol.

First part = Hs. [572:( z) = Rs. 120; Second part = Rs. [672)( %] = Rs, 262

Ex. 5. Divide Rs. 1162 among A, B, C in the ratio 35: 28 : 20.
Sol. Sum of ratio terms = (35 + 28 + 20) = B3.

A's share = Rs, ['J.‘lﬁﬂx ;l;j = Rs. 490; B’s share = Rs. (Hﬁﬁx %—] = Ks, 392;

C's share = Rs. fllﬁZx 29] = Rs. 280.
\ 83

Ex. 8. A bag contains 50 p, 25 p and 10 p coins in the ratio 5: 9: 4, amounting to

. 206. Find the number of coins of each type.

Sol. Let the number of 50 p, 25 p and 10 p coins be 5x 9x and 4x respectively.

s + L. + b 206

2 4 10 ;

= 50x + 45x + 8x = 4120 <« 103x= 4120 <= x=40.

Number of 50 p coins = (5 x 40) = 200; Number of 25 p coins = (9 x 40) = 360;
Number of 10 p coins = (4 x 40) = 160,

Then,



Ex. 7. A mixture contains alcohol and water in the ratio 4 : 8. If 5 litres of water
is added to the mixture, the ratio becomes 4 : 5. Find the quantity of glcohol in the given

mixture.
Bol. Let the quantity of alcohol and water be 4x lit~es and 3x litres respectively Then,
3:\’:5 =% & 20x=4(3x+5) o 8r=20 & ¥=25

Quantity of aleohol = (4 x 2.5) litres = 10 litres.
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13. PARTNERSHIP

IMPORTANT FACTS AND FORMULAE

1. Partnership : When two or more than two persons run a business jointly, they are
called partners and the deal is known as partmership.
2. Ratio of Division of Gains :
(i) When investments of all the partners are for the same Lime, the gain or loss is
distributed among the partners in the ratio of their investments.
Suppose A and B invest Re. x and Rs. y respectively for a year in a business,
then at the end of the year :
(A's share of profit) : (B's share of profit) = x: y.
(ii) When investments are for different time periods, then equivalent capitals are
calculated for a unit of time by taking (capital x number of units of time). Now,
gain or loss is divided in the ratio of these capitals.

Suppose A invests Rs. x for p months and B invests Rs. y for ¢ months, then
(A’s share of profit) : (B's share of profit) = xp : yq.

3. Working and Sleeping Partners : A partner who manages the business is known
as a working partner and the rne who simply invests the money is a sleeping

partner.

SOLVED EXAMPLES

Ex. 1. A, B and C started a business by investing Rs. 1,20,000, Rs. 1,385,000 and
Rs. 1,560,000 respectively. Find the share of each, out of an annual profit of Rs. 56,700.

Sol. Ratio of shares of A, B and C = Ratio of their investments
= 120000 : 135000 : 150000 = 8 : 9 : 10.

As shate = Rs 56700x§-7-| = Rs. 16800,

B's share = Rs. | 56700 x 2%! = Rs. 18900.

{
[
. (. 101
C's share = Rs. l&b‘qux :‘ﬁ] = Rs. 21000,

Ex. 2. Alfred started a business investing Rs, 45,000. After 3 months, Peter joined
him with a capital of Rs. 60,000. After another 6 months, Ronald joined them with &
capital of Rs. 90,000. At the end of the year, they made & profit of Rs. 16,500. Find the
share of each.

Sol, Clearly, Alfred invested his capital for 12 months, Peter for 9 months and Ronald

for 3 months.
8o, ratio of their capitals = (45000 x 12) : (60000 x 9) : (80000 x 3)
540000 : 540000 : 270000 = 2: 2 : 1.

Alfred's share = Rs. | 16500 = g = Rs. 6600;

{



Peter’s share = Rs. [18500x %) = Rs. 6600

Ronald’s share = Rs, [ISSDOX ;J = Rs. 3300.

Ex. 3. A, B and C start a business each investing Rs. 20,000. After 5 months A
withdrew Rs. 5000, B withdrew Rs. 4000 and C invests Rs. 6000 more. At the end of the
year, a total profit of Rs. 69,900 was recorded. Find the share of each.

Sol. Ratio of the capitals of A, B and C

= 20000 x 5 + 15000 % 7 : 20000 x 5+ 16000 x 7 : 20000 x 5 + 26000 x 7
= 205000 : 212000 : 282000 = 205 : 212 : 282

As share, = Re: (69900)( %J = Rs. 20500;

B’s share = Rs. [ 69900 x % - Rs. 21200;

1 282" .
C’s share = Rs. | 69900 x —— | = Rs. 25200.
699

Ex. 4. A, B and C eater into partnership. A invests 3 times as much as B invests
and B invests two-third of what C invests. At the end of the year, the profit earned is
Hs. 6600. What is the share of B?

Sel. Let C's capital = Rs. x Then, B's capital = Rs. %x.
A's capital = Rs. [3!%:] = Rs. 2x.

Ratiooftheirmpitnls-=2:t:~§-x:x=6:2:3.

Hence, B's share = Rs. [GGOOX %] = Rs. 1200.

Ex. 5. Four milkmen rented a pasture. A grazed 24 cows for 3 months; B 10 cows

for 5 months, C 35 cows for 4 months and D 21 cows for 3 months. If A’s share of rent
is Rs. 720, find the total rent of the field.

Sol. Ratio of shares of A, B,C.D =(24x3): (10x5 : (36x4) : (21 x3)
= 7% :50: 140 : 63.
Let total rent be Rs. x. Then, A's share = Rs. ;%
T2x A 720 x 325

— = T20 —_—= .
395 =) 7 3250

Hence, total rent of the field is Rs. 3250.

Ex. 6. A invested Rs. 76,000 in a business. After few months, B joined him with
Rs. 57,000. At the end of the year, the total profit was divided between them in the ratio
2: 1. After how many months did B join ?

Sol. Suppose B joined after x months. Then, B's money was invested for (12 — x) months.

Lt e g, 912000 = 114000 (12
57000x(12-x) 1 & . 12 -z

= 114(12 - x =912 = (12-xX)=8 &= x=4,
Hence. B ioined after 4 months.



Ex. 7. A, B and C enter into a partnership by investing in the ratio of 3: 2: 4. After
one year, B invests another Rs. 270,000 and C, at the end of 2 years, also invests
Rs, 2,70,000. At the end of three years, profits are shared in the ratio of 3: 4: 5. Find
the initial investment of each.

Sol. Let the initial investments of A, B and C be Rs, 3x, Rs. 2x and Rs. 4x respectively.

Then,

(3x % 36) : [(2x x 12) + (2x + 270000) x 24] : [(4x x 24) + (4x + 270000) x 12]
=l -4:5
= 108x : (72x + 6480000) : (144x +3240000) = 3: 4: 5
e =3 o 432x - 216x + 19440000

T2x~ 6480000 4
e 216x = 19440000 <> x = 90000.
Hence, A’s initial investment = 3x = Rs. 2,70,000;
B’s initial investment - 2x - Rs. 1,80,000,
(s initial investment = 4x = Rs. 3,60,000.
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14. CHAIN RULE

IMPCRTANT FACTS AND FORMULAE

1. Direct Proportion : Two quantities are said to be directly propaortional, if on the
increase (or decrease) of the one, the other increases (or decreases) to the same extent.
Ex. 1. Cost is directly proportional to the number of articles

(More Articles, More Cost)
Ex. 2. Work done is directly proportional to the number of men working on it.
(More Men, More Work)

2. Indirect Proportion : Two quantities are said to be indirectly proportional, if on the
increase of the one, the other decreases to the same extent and vice-versa.

Ex. 1. The time taken by a car in covering a certain distance is inversely
proportional to the speed of the car

(More speed, Less is the time taken to cover a distance)
Ex. 2. Time taken to finish a work is inversely proportional to the number of
persons working at it.

(Mare persons, Less is the time taken to finish a job)
Remark : In solving questions by chain rule, we compare every item with the term
to be found out.

l_sowen EXAMPLES

Ex. 1. If 15 toys cost Rs. 234, what do 35 toys cost ?
Sol. Let the required cost be Rs. x Then,
More toys, More cost (Direct Proportion)

15:35::234 ' ¥ & (I5xx) = (35x234) = :-[ 15

J-MG.

Hence, the cost of 35 toys is Rs. 546.

Ex. 2. If 36 men can do a piece of work in 25 hours, in how many hours will 15 men
do it ?

Sol. Let the required number of hours be x Then,
Less men, More hours (Indirect Proportion)

15:36::25:x o (15xx) =(36x25 <> I_saxzs

Hence, 15 men can do it in 60 hours.

Ex. 3. If the wages of 6 men for 15 days be Rs. 2100, then find the wages of 9 men
for 12 days.

Sol. Let the required wages be Rs, x

More men, More wages (Direct Proportion)
Less days, Less wages (Direct Proportion)
M -

- G2 L::‘.!'IOOS:'

Days 15 : 12|



9x12x2100

= 2520.
6x156

(6 x 15 x x) =(9 x 12 x 2100) & x:(

Hence, the required wages are Rs. 2520.

Ex. 4. If 20 men can build a wall 56 metres long in 6 days, what length of a simila
wall can be built by 85 men in 8 days ?

Sol. Let the required length be x metres.

More men, More length built (Direct Proportion)
Less days, Less length built (Direct Proportion)
Men 20: 35

o X
Days 6:3}

(35 x 3 x 56)
Pl 2al . . 0

48.
120

(Wxbxx)=E3 23 x 56)

Hence, the required length is 49 m.

Ex. 6. If 15 men, working 9 hours a day, can reap a field in 16 days, in how mar
days will 18 men reap the field, working 8 hours a day ?

Sol. Let the required number of days be x

More men, Less days (Indirect Proportion)
Less hours per day, More days (Indirect Proportion)
Men 18 : 15]

il (- e
Hours per day 8:9

(18x8x0=(15x9%x16) & x= [151"41‘“) = 15.
Hence, required number of days = 15.

Ex. 6. If 9 engines consume 24 metric tonnes of coal, when each is working 8 how
a day, how much coal will be required for 8 engines, each running 13 hours a day,
being given that 8 engines of former type consume as much as 4 engines of latter type

Sol. Let 3 engines of former/ type consume 1 unil in 1 hour
Then, 4 engines of latter type consume 1 unit in 1 hour

. 1 .
1 engine of former type consumes ry unit in 1 hour.

1 engine of latter type consumes % unit in 1 hour

Let the required consumption of coal be x units.

Less engines, Less coal consumed (Direct Proportion)
More working hours, More coal consumed (Direct Proportion)
Less rate of consumption, Less coal consumed (Direct Proportion)

Number of engines 9:8

Working hours 8:13( .94 - o
Rate of consumption 1 . 1
3 4

A
[SxSx%xIJ-—-[Bxlsx%x%) o 24x=624 & x=26.

Hence, the required consumption of coal = 26 metric tonnes.



Ex. 7. A contract is to be completed in 46 days and 117 men were set to work, each

working 8 hours a day. Aller 33 days, -;— of the work is completed. How many additional

men may be employed so that the work may be completed in time, each man now
working 9 hours a day 7

Sol.

; N
Remaining work = 11- %)- . % Remaining period = (46 — 33) days = 13 days.
Let the total men working at it be x.
Less work, Less men (Direct Proportion)
Less days, More men (Indirect Proportion)
More Hrs/Day, Less men (Indirect Proportion)

Work £ : :

2. 5117
Days 13: 33 ¥
Hrs/Day 9:8

oW == 3 _[3x33x8x117)|
?xldexx.. x33x811170rx—(- PRI TT ]-19&

Additional men to be employed = (198 - 117) = 81,

Ez. 8. A garrison of 3300 men had provisions for 32 days, when given at the rate
of 860 gms per head. At the end of 7 days, a reinforcement arrives and it was feund
that the provisions will last 17 days more, when given at the rate of 825 gms per head.
What is the strength of the reinforcement ?

Sol. The problem becomes :

3300 men taking 850 gms per head have provisions for (32 — 7) or 25 days. How
many men taking 825 gms each have provisions for 17 days ?

Less ration per head, more men (Indirect Proportion)

Less days, More men (Indirect Proportion)
Ration 825 - 850
Days 17:25}..3300..t
825 17x x = 850 x 25 3300 or x = 220 <29%3300 _ 000
825x17

Strength of reinforcement = (5500 - 3300) = 1700.



15. TIME AND WORK

IMPORTANT FACTS AND FORMULAE

1. If A can do a piece of work in n days, then A’s 1 day’s work = l
n

2. IfA's 1 day's work = l then A can finish the work in n days.
n

3. If A is thrice as good a workman as B, then :
Ratio of work done by A and B = 3 : 1,
Ratio of times taken by A and B to finish a work = 1 : 3.

SOLVED EXAMPLES

Ex. 1. Worker A takes 8 hours to do a job. Worker B takes 10 hours to do the same
job. How long should it take both A and B, working together but independently, to do
the same job ? (IGNOU, 2003)

Sol. A's 1 hour's work = %. B's 1 hour’s work = %

1 ]
A+Bislh = | = = a
( Vs our's work {8 lOJ 0

Both A and B will finish the work in 599 = 4-;- days.

Ex. 2. A and B together can complete a piece of work in 4 days. If A alone can
complete the same work in 12 days, in how many days can B alone complete that work?
(Bank PO. 2003)

, A's 1 day's work = &

Sol. (A + B)s 1 day’s work = T

— “IH

. _(1_1)_1
Brsll:lay‘ﬁnﬂ.rork—[‘1 12] %

Hence, B alone can complete the work in 6 days.
Ex. 8. A can do a piece of work in 7 days of 9 hours each and B can do it in 6 days

of 7 hours each. How long will they take to do it, working together 8% hours a day?

Sol. A can complete the work in (7 x 9) = 62 hours.
B can complete the work in (6 x 7) = 42 hours.

As 1 hour’'s work = -L and B’s 1 hour’s work = —1~
63 42

, el R Aol o B
(A+Blslhour’swork-[63+42] %

Both.will. finish. the werk in [%} Sy

2 126 5
Number of days of 8= h h = | — x— | = 3 days.
umbder o yqo 5 rS eac L 5 x’l?) ys



Ex. 4. A and B can do a piece of work in 18 days; B and C can o:‘t:’n?‘day:;
AMCman:macdu-hhowmwydaynwiuA, and C finish it, working

together and separately ?
Sol. (A + Bys 1 day’s work -—!%. @B + €)'s Liday’s work =§3—,

and (A + C)'s 1 day's work = 51—6

Adding, we get : 2 (A + B + Cs 1 day's work = (_+_+_) - %

(A+B+C)s 1 day’s work = 1;

Thus, A, B and C together can finish the work in 16 days.
Now, A’s 1 day’s work = [(A + B + C)'s 1 day's work] — (B + C)'s 1 day’s work]|

(_I__L)zi
. 16 24/ 48
A alone can finish the work in 48 days.

Similarly, B’s 1 day’s work = (% - 516] - %

B alone can finish the work in }1:—‘!- = 28- days.
And,C‘slda'swork=(—l—-i\- .
’ 16 18) 144’

C alone can finish the work in 144 days.

Ex.B A is twice as good & workman as B and together they finish a piece of work
in 18 days. In how many days will A alone finish the work ?

Sol. (A% 1 day’s work) : (B’s 1 day’s work) = 2 : L.

(A + B)'s 1 day’s work = 'IE

1
Divideﬁintheratiozzl.
: 1
Anldny‘swnrk-—[?a 3] 27

Hence, A alone can finish the work in 27 days.

Ex. 8. A can do a certain job in 12 days. B is 60% more efficient than A. How many
days does B alone take to do the same job?

Sol. Ratio of times taken by Aand B =160 : 100 =8 : §
Suppose B alone takes x days to do the job.

Then, 8:5::12:x = 8x=5x12 = x=7%dnys-

Ex. 7. A can do a piece of work in 80 days. He works at it for 10 days and then
B alone finishes the remaining work in 42 days. In how much time will A and B,
working together, finish the work ?

Sol. Work done by A in 10 days =[lx1:ﬂ=l_
80 )8



Remaining work = (1 - Iﬂ = =,

T
Now, 3 work is done by B in 42 davs,

Whole work will be done by B in (42 b %J = 48 days.

1 1
= 1 k= — 2 " = —
A’z 1 day’s wor 20 and B's 1 day’s work 18

(A + B)s 1 day’s work =[—! +L1=i*i.
80 48, 240 30
Hence, both will finish the work in 30 days.
Ex. 8. A and B undertake to do a piece of work for Rs. 600. A alone can do it
6 days while B alone can do it in 8 days. With the help of C, they finish it in 3 da)
Find the share of each.

Sol C’slday’swork—l—lapl\rzl
e 3 le 8] 24’
A:HrC:Raﬁoafﬂmirlda}"ﬁwork=;:-§-:%-4:3;1.

A's share = Rs, [Gﬂﬂx %} = Rs. 300, B’s share = Kz, [6{)0 ® 2] = Rs, 225,

C’s share = Rs. [600 - (300 + 225)] = Rs. 75.
Ex. 9. A and B working separately can do a piece of work in 9 and 12 da:
respectively. If they work for a day alternately, A beginning, in how many days, the wo.
will be completed 7

SO] iﬂ'&B)’B?d&j‘S’Wk:(i.;.l]g 7

9 12) 36
' . 7\ 35
Work done in 5 pairs of days = [Ex ﬁ_,-' = 36"
35 1
ini =11~ =
Remaining work [ SEJ 36

On 11th day, it is A’s turn, % work 1s done by him in 1 day

_3% work is done by him in (ﬁ K%j = % day.

Total time taken = (10--:1-;' days = 102 days,

Ex. 10. 45 men can complete a work in 16 days. Six days after they started workin,
'0 more men joined them. How many days will they now take to complete the remainin
vork 7

Sol. (45 x 16) men can complete the work in 1 day.

1
1 man's 1 day’s work = —.
m Vs wo 790
X % 5
45 men’s 6 days’ work = [%XEJ = -ﬁ- Remaining work = [i ——E—J e

5 5
75 % 1 k= v = —,
men's 1 day's wor 790 ~ 48



Now, -_1% work 1s done by them in 1 day
B

work is done by them in [iﬁ x E) = 6 days.
5

ool oy

Ex. 11. 2 men and 3 boys can do a piece of work in 10 days while 3 men and 2 boys
can do the same work in 8 days. In how many days can 2 men and 1 boy do the work?

Sol. Let 1 mans 1 day’s work = x and 1 boys 1 day’s work = y.

Then, 2x + 3y = A and 3x +2y = l
10 3

. ? 1
Sl weget: x= —— and ¥ = ——.
olving, we get : x 200 and ¥ 100
7 1 38 &%
¥ 5 = 2 — T e— I —
(2 men + 1 boy)'s 1 day's work [xggo”wll}o] 200 25

So, 2 men and 1 boy together can finish the work in % = 12% days.



16. PIPES AND CISTERNS

IMPORTANT FACTS AND FORMULAE

1. Inlet: A pipe connected with a tank or a cistern or a reservoir, that fills it, is known as an
inlet.

Outlet: A pipe connected with a tank or a cistern or a reservoir, emptying it. 1s

known as an outlet.

2. (1) If a pipe can fill a tank in x hours, then : part filled in 1 hour = 1/x
(i1) If a pipe can empty a full tank in y hours, then : part emptied in 1 hour = 1/y

(ii1) If a pipe can .fill a tank in x hours and another pipe can empty the full tank in y hours
(where y> x), then on opening both the pipes. the net part filled in 1 hour = (1/x)-(1/y)

(iv) If a pipe can fill a tank in x hours and another pipe can empty the full tank in y hours (where
X > y), then on opening both the pipes, the net part emptied i 1 hour = (1/y)-(1/x)

SOLVED EXAMPLES

Ex. 1:Two pipes A and B can fill a tank in 36 bours and 46 bours respectively. If both
the pipes are opened simultaneously, bow much time will be taken to fill the
tank?
Sol: Part filled by A in 1 hour = (1/36);
Part filled by B in 1 hour = (1/45);
Part filled by (A + B) In 1 hour =(1/36)+(1/45)=(9/180)=(1/20)

Hence, both the pipes together will fill the tank in 20 hours.

Ex. 2: Two pipes can fill a tank in 10hours and 12 hours respectively while a
third, pipe empties the full tank in 20 hours. If all the three pipes operate
simultaneously, in how much time will the tank be filled?

Sol: Net part filled In 1 hour =(1/10)+(1/12)-(1/20)=(8/60)=(2/15).



The tank will be full in 15/2 hrs = 7 hrs 30 min.

Ex. 3: If two pipes function simultaneously, tbe reservoir will be filled in 12 hours. One
pipe fills the reservoir 10 hours faster than tbe otber. How many hours does it take the
second pipe to fill the reservoir?
Sol:let the reservoir be filled by first pipe in x hours.

Then ,second pipe fill it in (x+10)hrs.

Therefore (1/x)+(1/x+10)=(1/12) < (x+10+x)/(x(x+10))=(1/12).

& xA2 —14x-120=0 < (x-20)(x+6)=0

~x=20 [neglecting the negative value of x]
so, the second pipe will take (20+10)hrs. (i.e) 30 hours to fill the reservoir
Ex. 4. A cistern has two taps which fill it in 12 minutes and 15minutes
respectively. There is also a waste pipe in the cistern. When all the 3 are opened ,
the empty cistern is full in 20 minutes. How long will the waste pipe take to empty
the full cistern?
Sol: Workdone by the waste pipe in 1min
=(1/20)-(1/12)+(1/15) = -1/10 [negative sign means emptying]
therefore the waste pipe will empty the full cistern in 10min
Ex. 5: An electric pump can fill a tank in 3 hours. Because of a leak in ,the tank it took
3(1/2) hours to fill the tank. If the tank is full, how much time will the leak take

to empty it ?

Sol: work done by the leak in 1 howr=(1/3)-(1/(7/2))=(1/3)-(2/7)=(1/21).
The leak will empty .the tank in 21 hours.

Ex. 6. Two pipes can fill a cistern in 14 hours and 16 hours respectively. The pipes
are opened simultaneously and it is found that due to leakage in the bottom it tooki 32
minutes more to fill the cistern.When the cistern is full, in what time will the leak empty it?



Sol: Work done by the two pipes in 1 hour =(1/14)+(1/16)=(15/112).
Time taken by these pipes to fill the tank = (112/15) hrs = 7 hrs 28 min.
Due to leakage, time taken = 7 hrs 28 min + 32 min = 8 hrs

Work done by (two pipes + leak) in 1 hour = (1/8).

Work done by the leak m 1 hour =(15/112)-(1/8)=(1/112).

Leak will empty the full cistern in 112 hours.

Ex. 7: Two pipes A and B can fill a tank in 36 min. and 45 min. respectively. A water
pipe C can empty the tank in 30 min. First A and B are opened. after 7 min,C is also

opened. In how much time, the tank is full?

Sol:Part filled in 7 min. = 7*((1/36)+(1/45))=(7/20).

Remaining part=(1-(7/20))=(13/20).
Net part filled in 1min. when A.B and C are opened=(1/36)+(1/45)-(1/30)=(1/60).

Now.,(1/60) part is filled in one minute.
(13/20) part is filled in (60*(13/20))=39 minutes.

Ex.8: Two pipes A,B can fill a tank in 24 min. and 32 min. respectively. If both the pipes

are opened simultaneously, after how much time B should be closed so that the tank is full

in 18 min.?

Sol: let B be closed after x min. then ,
Part filled by (A+B) in x min. +part filled by A in (18-x)min.=1

Therefore x*((1/24)+(1/32))+(18-x)*(1/24)=1 < (7x/96) + ((18-x)/24)=1.

& Tx +4*(18-x)=96.

Hence, be must be closed after 8 min.



17. TIME AND DISTANCE

IMPORTANT FACTS AND FORMULAE

Distanc Distanc
.Speed= | Time | , Time= \{ Spee , Distance = (Speed * Time)

=

(§]

Xkm/hr=x * §
18
.X m/sec =(x * 18/5) km /hr

(%]

4. If the ratio of the speeds of A and B is a:b . then the ratio of the times taken by them to
cover the same distance is 1: 1
ab
or b:a.
5. Suppose a man covers a certain distance at X km/ hr and an equal distance at y km / hr .
Then , the average speed during the whole journey is 2xy  km/ hr.
x+y

SOLVED EXAMPLES

Ex. 1. How many minutes does Aditya take to cover a distance of 400 m, if he runs
at a speed of 20 km/hr?
Sol. Aditya’s speed =20 km/hr = {20 * 5} m/sec = 50 m/sec
18 9
.. Time taken to cover 400 m= { 400 * 9 } sec=72sec=1 12 min 1 1 min.
50 60 5

Ex. 2. A cyclist covers a distnce of 750 m in 2 min 30 sec. What is the speed in km/hr
of the cyclist?
Sol. Speed = { 750 } m/sec =5m/sec = {5 * 18 } km/hr =18km/hr

150 5

Ex. 3. A dog takes 4 leaps for every S leaps of a hare but 3 leaps of a dog are equal to
4 leaps of the hare. Compare their speeds.
Sol. Let the distance covered in 1 leap of the dog be x and that covered in 1 leap of the
hare by y.

Then ,3x=4y=>x=4y => 4x=16 y.

3

[¥¥]

.. Ratio of speeds of dog and hare = Ratio of distances covered by them in the
same time

[y

6y:5y =16 :5 =16:15

=4x:5y=16 16
3 3



Ex. 4. While covering a distance of 24 km, a man noticed that after walking for 1
hour and 40 minutes, the distance covered by him was 5 of the remaining distance.
What was his speed in metres per second?

7
Sol. Let the speed be x km/hr.

Then, distance covered in 1 hr. 40 min. 1.e., 1 2 hrs =5x km
3 3
Remaining distance = { 24 — 5x } km.
3
5x=5{24-5x } 5x=5{72-5x } & Tx =72-5x
3 7 3 3 v 3
@ 12x=72 & x=6
Hence speed =6 km/hr={ 6 * 5 } m/sec = 5 m/sec=12
18 3 3

Ex. 5.Peter can cover a certain distance in 1 hr. 24 min. by covering two-third of th«
distance at 4 kmph and the rest at S kmph. Find the total distance.
Sol. Let the total distance be x km . Then,

X 1x
3 +3 =7 ©x+tx=7 & 7x=42 & x=6
4 3 3 6 15 5

Ex. 6.A man traveled from the village to the post-office at the rate of 25 kmph and
walked back at the rate of 4 kmph. If the whole journey took S hours 48 minutes,
find the distance of the post-office from the village.
Sol. Average speed = {2xy } km/hr ={ 2*25*4 } kmv/hr =200 km/hr
Xty 25+4 29
Distance traveled in 5 hours 48 minutes i.e., 54 hrs. = {200 * 29 } km =40
km
5 29 5
Distance of the post-office from the village ={ 40 } =20 km
2
Ex. 7.An aeroplane files along the four sides of a square at the speeds of 200,400,60(
and 800km/hr.Find the average speed of the plane around the field.
Sol. :
Let each side of the square be x km and let the average speed of the plane around the
field by y km per hour then ,
x/200+x/400+x/600+x/800=4x/y < 25x/25004x/y <> y=(2400*4/25)=384
hence average speed =384 km/hr

Ex. 8.Walking at S of its usual speed, a train is 10 minutes too late. Find its usual
time to cover the journey.
7

Sol. :New speed =5/6 of the usual speed
New time taken=6/5 of the usual time



So,( 6/5 of the usual time )-( usual time)=10 minutes.
=>1/5 of the usual time=10 minutes.
= usual time=10 minutes

Ex. 9.If a man walks at the rate of 5 kmph, he misses a train by 7 minutes. However,
if he walks at the rate of 6 kmph, he reaches the station 5 minutes before the arrival
of the train. Find the distance covered by him to reach the station.

Sol. Let the required distance be x km

Difference in the time taken at two speeds=1 min =1/2 hr

Hence x/5-x/6=1/5<=>6x-5x=6

&x=06

Hence, the required distance is 6 km

Ex. 10. A and B are two stations 390 km apart. A train starts from A at 10 a.m. and
travels towards B at 65 kmph. Another train starts from B at 11 a.m. and travels
towards A at 35 kmph. At what time do they meet?
Sol. Suppose they meet x hours after 10 a.m. Then,
(Distance moved by first in x hrs) + [Distance moved by second in (x-1)
hrs]=390.

65x + 35(x-1)=390 => 100x =425 =>x=17/4

So, they meet 4 hrs.15 min. after 10 ami.e.,at 2.15 p.m.

Ex. 11. A goods train leaves a station at a certain time and at a fixed speed. After
“hours, an express train leaves the same station and moves in the same direction at
a uniform speed of 90 kmph. This train catches up the goods train in 4 hours. Find
the speed of the goods train.
Sol. Let the speed of the goods train be x kmph.
Distance covered by goods train in 10 hours= Distance covered by express

train in 4 hours

10x =4 x 90 or x =36.

So. speed of goods train = 36kmph.

Ex. 12. A thief is spotted by a policeman from a distance of 100 metres. When the
policeman starts the chase, the thief also starts running. If the speed of the thief be
8km/hr and that of the policeman 10 km/hr, how far the thief will have run before
he is overtaken?

Sol. Relative speed of the policeman = (10-8) km/hr =2 km/hr.
Time taken by police man to cover 100m [1 00 x 1 )hr=1 hr.

1000 2) 20
In 1 hrs, the thief covers a distance of 8 x 1 km=2 km =400 m
20 20 5




Ex.13. I walk a certain distance and ride back taking a total time of 37 minutes. I
could walk both ways in 55 minutes. How long would it take me to ride both ways?
Sol. Let the distance be x km. Then,
( Time taken to walk x km) + (time taken to ride x km) =37 min.
( Time taken to walk 2x km ) + ( time taken to ride 2x km )= 74 min.
But, the time taken to walk 2x km = 55 min.
Time taken to ride 2x km = (74-55)min =19 min.



18. PROBLEMS ON TRAINS

IMPORTANT FACTS AND FORMULAE

1. a km/hr= (a* 5/18) m/s.

2.am/s = (a*18/5) km/hr.

3 Time taken by a train of length / metres to pass a pole or a standing man or a
signal post is equal to the time taken by the train to cover / metres.

4. Time taken by a train of length / metres to pass a stationary object of length 5
metres is the time taken by the train to cover (/ + b) metres.

5. Suppose two trains or two bodies are moving in the same direction at um /s and
v m/s, where u > v, then their relatives speed = (u-v) m/s.

6. Suppose two trains or two bodies are moving in opposite directions atum /s
and v m/s, then their relative speed is = (u + v) m/s.

7. If two trains of length a metres and 5 metres are moving in opposite directions at
u m/s and v nv/s, then time taken by the trains to cross each other = (a + b)/(u+v)
sec.

8.If two trains of length a metres and 5 metres are moving in the same direction
atum /s and v m /s, then the time taken by the faster train to cross the slower
train = (a+b)/(u-v) sec.

9. If two trains (or bodies) start at the same time from points A and B towards each
other and after crossing they take a and b sec in reaching B and A respectively,
then

(A's speet) : (B’s speed) = (b"%: a”?).



SOLVED EXAMPLES

Ex.I. A train 100 m long is running at the speed of 30 km / hr. Find the time
taken by it to pass a man standing near the railway line. (S.S.C.
2001)

Sol. Speed of the train = (30 x 5/18 ) m/sec = (25/3) m/ sec.
Distance moved in passing the standing man = 100 m.

Required time taken = 700/(25/3) = (100 *(3/25)) sec = 12 sec

Ex. 2. A train is moving at a speed of 132 km/br. If the length of the train is
110 metres, how long will it take to cross a railway platform 165 metres long?
(Section Officers’, 2003)

Sol. Speed of train = 132 *(5/18) m/sec = 110/3 mv/sec.

Distance covered in passing the platform = (110 + 165) m =275 m.

Time taken =275 *(3/110) sec =15/2sec =7 "2 sec
Ex. 3. A man is standing on a railway bridge which is 180 m long. He finds
that a train crosses the bridge in 20 seconds but himself in 8 seconds. Find the
length of the train and its speed?
Sol. Let the length of the train be x metres,

Then, the train covers X metres in 8 seconds and (x + 180) metres in 20 sec

x/8=(x+180)/20 < 20x = 8 (x + 180) <> x=120.

Length of the train = 120 m.

Speed of the train = (120/8) m /sec =m/sec = (15 *18/5) kmph = 54 km

Ex. 4. A train 150 m long is running with a speed of 68 kmph. In what time will
it pass a man who is running at 8 kmph in the same direction in which the train

is going?



Sol: Speed of the train relative to man = (68 - 8) kmph

= (60* 5/18) m/sec = (50/3)m/sec

Time taken by the train to cross the man I
= Time taken by It to cover 150 m at 50/3 m /sec = 150 *3/ 50 sec = 9sec

Ex. 5. A train 220 m long is running with a speed of 59 kmph.. In what will
it pass a man who is running at 7 kmph in the direction opposite to that in
which the train is going?
sol. Speed of the train relative to man = (59 + 7) kmph

=66 *5/18 m/sec = 55/3 m/sec.

Time taken by the train to cross the man = Time taken by it to cover 220 m
at (55/3) m /sec = (220 *3/55) sec = 12 sec

Ex. 6. Two trains 137 metres and 163 metres in length are running towards
each other on parallel lines, one at the rate of 42 kmph and another at 48
kmpb. In what time will they be clear of each other from the moment they
meet?

Sol. Relative speed of the trains = (42 + 48) kmph = 90 kmph
=(90*5/18) m / sec =25 m /sec.
Time taken by the trains to'pass each other
= Time taken to cover (137 + 163) m at 25 m /sec =(300/25) sec = 12 sec

Ex. 7. Two trains 100 metres and 120 metres long are running in the same
direction with speeds of 72 kmv/hr,In howmuch time will the first train cross
the second?

Sol: Relative speed of the trains = (72 - 54) km/hr = 18 km/hr
= (18 * 5/18) m/sec = 5 m/sec.
Time taken by the trains to cross each other
= Time taken to cover (100 + 120) m at 5 m /sec = (220/5) sec = 44 sec.



Ex. 8. A train 100 metres long takes 6 seconds to cross a man walking at 5

kmph in the direction opposite to that of the train. Find the speed of the
train.?

Sol:Let the speed of the train be x kmph.

Speed of the train relative to man = (x + 5) kmph = (x + 5) *5/18 m/sec.
Therefore 100/((x+5)*5/18)=6 <=> 30 (x + 5) = 1800 <=>x =55
Speed of the train is 55 kmph.

Ex9. A train running at 54 kmph takes 20 seconds to pass a platform. Next it

takes.12 sec to pass a man walking at 6 kmph in the same direction in which
the train is going . Find the length of the train and the length of the platform.

Sol:Let the length of train be x metres and length of platform be y metres.
Speed of the train relative to man = (54 - 6) kmph = 48 kmph
= 48%(5/18) m/sec = 40/3 m/sec.

In passing a man, the train covers its own length with relative speed.

Length of train = (Relative speed * Time) = ( 40/3)*12 m = 160 m.

Also, speed of the train = 54 *(5/18)m / sec = 15 m/ sec.

(x+y)/15 =20 <=> x + =300 <=> ¥ = (300 - 160) m = 140 m.

Ex10. A man sitting in a train which is traveling at 50 kmph observes that a
goods train, traveling in opposite direction, takes 9 seconds to pass him. If the
goods train is 280 m long, find its speed.?

Sol: Relative speed = 280/9 m / sec = ((280/9)*(18/5)) kmph = 112 kmph.

Speed of goods train = (112 - 50) kmph = 62 kmph.



19. BOATS ANPLSTHEAMS

IMPORTANT FACTS AND FORMULAE

1. In water, the direction along the stream is called downstream. And, the direction
against the stream is called upstream.

2 If the speed of a boat in still water is u km/hr and the speed of the stream is
v km /hr, then :

Speed downstream = (u+ ) km/hr
Speed upstream - (u=v) km/hr.
3. If the speed downstream is a km /hr and the speed upstream is b km /hr, then :

Speed in still water = %m +5) km/hr

Rate of stream %Qa - b) km/hr

SOLVED EXAMPLES

Ex. 1. A man ean row upstream at 7 kmph and downsiream at 10 kmph. Find man’s
rate in siill water and the rate of current.

Sol. Rate in still water = %(_1{1 + 71 km/hr = 85 km/hr.

Rate of current = 1(104 7) km/hr = 1.5 km/hr.

Ex. 2. A man takes 3 hours 45 minutes to row a boat 15 km downstream of a river
and 2 hours 30 minutes to cover a distance of § km upstream. Find the speed of the
river current in km /hr.

!

f
in /e = Llsx%‘ /B2 SN RS

| B/

i
Sol. PRate downstream = l i
3
3=
4.
( 5 (o 2)
— | km/hr = 5:-:-) km/hr = 2 km/hr.
21 L E;

Rate upsiream =

b

=

’

|

Speed of current = =(4 - 2) km/hr = 1 km/hr.

2
Ex. 3. A man can row 18 kmph in still water. It takes him thrice as long to row up
a5 to row down the river Find the rate of siream.

Sol. L.t man's rate upstream be x kmph Then, his rate downstream = 3x kmph.
Rate in still water = -;(:i.x+x1 kmph = 2x kmph.

So, 2x=1Bor x=9.
Rate upstream = 9 km/ hr, Rate downstream = 27 km/ hr.

Hence, rate of stream = %ti!‘?— 9) km/hr = 9 km/hr.



Ex. 4. There is a road beside a river Two friends started from a place A, moved to
a temple gituated at another place B and then returned to A again. One of them moves
on a cycle at a speed of 12 km/hr, while the other sails on a boat at a speed of
10 km /hr If the river flows at the speed of 4 km/hr, which of the two friends will
return te place A first ? (R.R.B. 2001)

Sol. Clearly, the cyclist moves both ways at a speed of 12 km /hr
So, average speed of the cvelist = 12 km /hr,
The boat sailor moves downstream @ (10 + 4) ic. 14 km/hr and upstream @
(10 — 4) 1.e, 8 km/hr

So, average speed of the boat sailor = {%ﬁ km/ hr

- '_E"i km/hr = 84 km/hr.

Since the average speed of the cyclist i greater, he will return to A first

Ex. 5. A man can row ?% kmph in siill water If in & river running at 1.5 km an

hour, it takes him 50 minutes to row to a place and back, hoew far off is the place ?
(R.R.B. 2002)
Sol. Speed downstream = (7.5 + 1.5) kmph = 9 kmph:;
Speed upstream = (7.5 — 1.5) kmph = 6 kmph.
Let the required distance be x km. Then,

£-i£=.5£ = 2:+3.:::£Ex'181 & =15 & x=3
g 6 60 6 J

Hence, the required distance is 3 km.

Ex. 6. In a stream running at 2 kmph, a motorboat goes 6 km upstream and back
again to the starting point in 33 minutes. Find the speed of the moterboat in still water

Sol. Let the speed of the motorboat in still water be x kmph. Then,
Speed downstream = (x + 2) kmph; Speed upstream = (x - 2) kmph,
L
*+2 x-2 60

= 112 - 240x - 44 = 0 ¢ 112 — 242x + 2x - 44 = 0

= (x-22)(1lx+2)=0 = x=22
Hence, speed of motorboat in still water = 22 kmph,

Ex. 7. A man can row 40 km upstream and 55 km downstream in 13 hours. Also,
he can row 30 km upstream and 44 km downstream in 10 hours. Find the speed of the
man in still water and the speed of the current.

Sol. Let rate upstream = x km /hr and rate downstream = ¥ km /hr.

Thish, LYy B Sgg estagy amg | B0 L ui (i
x ¥ X ¥

Multiplying (i7) by 4 and (1) by 3 and subtracting, we get - % =lor y=1L
Substituting y = 11 in (), we get : x = 5.
Rate in =till water = %(11 +5) kmph = 8 kmph.

Rate of current = %4'11-5? kmph = 3 kmph.

BN R e o e c— — — s, . e e e e e



20. ALLIGATION OR MIXTURE

IMPORTANT FACTS AND FORMULAE

Alligation : [t is the rule that enables us to find the ratio in which two or more
ingredients at the given price must be mixed to produce a mixture of a desired price.

Mean Price : The cost price of a unit quantity of the mixture is called the mean
price.

3. Rule of Alligation : If two ingredients are mixed, then

[mei.il.y of (:huupcr‘l __(C.P. of dearer) - (Mean price)
\ Quantity of dearer | (Mean price) - (C.P. of cheaper)
We present as under :

C.P. of a unit quantity of cheaper C.P. of a unit quantity of dearer
(c)

(d)
\wn pr/

(m)

{d_m)/ \(m_c)

(Cheaper quantity) : (Dearer quantity) = (d - m) : (m - ¢&).
4. Suppose a container contains x units of liquid from which y units are taken out and

: - n)
replaced by water. After n operations, the quantity of pure liquid = [I {1 - %) | units.

|
e

SOLVED EXAMPLES

Ex. 1. In what ratio must rice at Rs. 9.30 per kg be mixed with rice at Rs. 10.80 per
kg so that the mixture be worth Rs. 10 per kg ?

Sol. By the rule of alligation, we have :
C.P. of 1 kg rice of 15t kind (in paise)

930

80

C.P. of 1 kg rice of 2nd kind (in paise)
1080
Mean price
(in paise)

/ 1000 \
70
Required ratio =80 : 70 = 8 : 7. :
Ex. 2. How much water must be added to 60 litres of milk at 1% litres for Rs. 20

s0 as to have a mixture worth Rs. 10-?— a litre ?

. 5 ( 2 40
Sol. C.P.of 1 litre of milk = Rs. | 20x=| = Rs, =



C.P. of 1 litre of water C.P. of 1 litre of milk

0 Rs. 40
s
\M&ﬂnpﬁce/
, (Raﬁ_%)
/ 3 \
40 _32\_8 fiaz i 52
(3 3) 3 \3 ”) 3
Ratioﬂt‘wat.erandmilk=%:%—-8:32-1:-1.

Quantity of water to be added to 60 litres of milk - [% P au} litres = 15 litre:

Ex. 3. In what ratio must water be mixed with milk to gain 20% by selling tl
mixture at eost price 7
Sol. Let C.P. of milk be Re. 1 per litre.
Then, S.P. of 1 litre of mixture = Re. 1.

Gain obtained = 20%.

l hl
CP. of 1 litre of mixture = Rs. [_H_I{H x][ = Re. E
120 6

By the rule of alligation, we have :
C.P of 1 litre of water C.P. of 1 litre of milk

0\ / T
(-1 693
Ratio of water and milk = % ' g = 1:6

Ex. 4. How many kgs. of wheat costing Rs. 8 per kg must be mixed with 36 kg «
ice costing Rs. 5.40 per kg so that 20% gain may be obtained by gelling the mixtur
it Rs. 7.20 per kg ?

Sol. SP of 1 kg mixture = Rs. 7.20, Gain = 20%.

CP. of 1 kg mixture = Rs, (% ® 7.20] = Rs. 6.

b
By the rule of alligation, we have ;

C.P. of 1 kg wheat of 1st kind C.P. of 1 kg wheat of 2nd kind
(800 p) (540 p)

Mean price
(600 p)

\/
/\

200



Wheat of 1st kind : Wheat of 2nd kind = 60 : 200 = 3 : 10.
Let x kg of wheat of 1st kind bé mixed with 36 kg of wheat of 2nd kind.
Then, 3 : 10 = x: 36 or 10x =3 x 36 or x= 10.8 kg.

Ex. 5. The milk and water in two vessels A and B are in the ratio 4 : 3and 2: 3
respectively. In what ratio, the liquids in both the vessels be mixed to obtain a new
mixture in vessel C containing half milk and half water ?

Sol. Let the C.P of milk be Re. 1 per litre. §

Milk Jo. 3 Mere sihetvenaf A = % litre; Milk in 1 litre mixture of B = % litre:

Milk in 1 litre mixture of C = -% litre.

CP of 1 Etramixture in A:= Be. %; CR. of 1#itre mixture. tn:B.=.Ra. -2-.

Mean price = Re. -;-

By the rule of alligation, we have : )
C.P of 1 litre mix. in A C.P. of 1 litre mix. in B

a4



21. SIMPLE INTEREST

IMPORTANT FACTS AND FORMULAE

1. Principal : The money borrowed or lent out for a certain period is called the
principal or the sum.

2. Interest : Extra money paid for using other’s money is called interest.

3. Simple Interest (S.1.) : If the interest on a sum borrowed for a certain period is
reckoned uniformly, then 1t is called simple interest.

Let Principal = P, Rate = R% per annum (p.a.) and Time = T years. Then,

() S.I. - [P_*!fj_'li}
100
, (100 x S.1. ) [100 xS.L Poms.r.]
P ————— = ————— T: S ———
e TRxT S YT TPxT | and TPxR

¥ i

SOLVED EXAMPLES

Ex. 1. Find the simple interest on Rs. 68,000 at 16%% per annum for 9 months.

Sol. P = Rs, 68000, R = 5,—0".‘\" paand T = 19:% years = % years.
\ .

8.l = [M: = Rs. [ssoow@xﬂx—l— = Rs. 8500.
100 3 4 100

Ex. 2. Find the simple interest on Rs. 3000 at 6-}% per annum for the period from
4th Feb., 2005 to 18th April, 2005.

Sol. Time = (24 + 31 + 18) days = 73 days = k(2 year = -i- year.
365 5

08

P = Rs. 3000 and R = 6%‘}. p-a. = -'14'—’% p.a.
3\

S.L = Ks. (:muox 2 YL ] Re. 3750

Remark : The day on which money is deposited is not counted while the day on
which money is withdrawn is counted.

Ex. 3. A sum at simple interest at 13 %‘F‘i per annum amounts to Rs. 25C2.50 after
4 years. Find the sum.

E \ .
Sol. Let sum be Rs. x Then, S.1. = Rs. [.t x .- x4 % 2 i Rs. i—{i
2 100 ) 50
Amount = Rs. [x + Q—] = Ra. ?71.
50 50



n I e o e e < 50, g0k
50 T .
Hence, sum = Rs. 1625.
Ex. 4. A sum of Rs. 800 amounts to Rs. 920 in 8 years at simple interest. If the
nterest rate is increased by 3%, it would amount to how much ?

Sol. S.I = Rs. (920 - 800) = Rs. 120; P = Rs. 800, T = 3 yrs.
- llmmzﬂw uyritg

Bl=x3
New rate = (5 + 3¥e = R,
il 800x8x3)
New 8.1, = Rs, [ 100 ] = Rs. 192,

New amount = Rs. (800 + 182) = Rs, 992,

Ex. 5. Adam borrowed some money at the rate of 6% p.a. for the first twe years, ai
ihe rate of 9% p.a. for the next three years, and at the rate of 14% p.a. for the perioc
»evond five years. If he pays a total interast of Rs. 11, 400 at the end of nine years, how
nuch money did he borrow ? (Bank PC. 1889

Sol., Let the sum borrowed be x. Then,

xx6x2) [(xx9x3) [xx14x4)
+| ' = 11400
[ 100 _J | 100 }*‘k 00
dx 27 l4x 95x r11400x100]
—_— — —_— = s B e P ey -12000.
o [25 100'}'25} 11400 < T = 11400 & x t =

Henee, sum borrowed = Ra, 12,000,
Ex. 6. A certain sum of money amounts to Rs. 1008 in 2 years and to Rs. 1164 in

3; years. Find the sum and the rate of interest.
Sol. 5.1 for l% years = Rs. (1164 - 1008) = Rs. 156.

5 b
S.1. for 2 years = Rs. [lﬁﬁ = f'; =% 2| = Rs. 208.
: : /

Principal = Rs. (1008 — 208) = Rs. 800.
Now, P =800, T = 2 and 5.1. = 208,

100 x 208
Rate = | ————— % = 13%.
w [ 800 x 2 ] R
Ex. T. At what rate percent per annum will a sum of money double in 16 years?
(R.R.B. 2003
Sol. Let principal = P. Then, 8.1. = P and T = 1€ yrs.
: \
Rate = m":]\xplt“’ s— % p.a.
Px16 )

4
Ex. 8. The simple interest on a sum of money is 9 of the prineipal. Find the rate
»ercent and time, if both are numerically equal. (8.5.C. 2000

Sol. Let sum = Rs. x. Then, S.I. = Rs. %“L

Let rate = B% and time = R vears.



fxrxRxRY 4x 2 400 20 2
Then,  ———————!— e 0 R* = == 0r R = = = 6=,
n"., 00 , 9 Bl 3 3

Rate = 6%% and Time = 6-;— yrs = 6 yrs 8 months.
Ex. 8. The simple interest on a certain sum of money for 2-;— years at 12% per

snnum is Rs, 40 less than the simple interest on the same sum for 3% years at 10%
per annum. Find the sum.

Sol. Let the sum be Rs. x Then,
100 x 2 100 x 2

xx 10x7]_[xx12x5] = 40

B— -ix—s 40 & x = (40 x20) = 800.
20 10
Hence, the sum is Rs. 800.

Ex. 10. A sum was put at simple interest at a certain rate for 3 years. Had it been
put at 2% higher rate, it would have fetched Rs. 360 more. Find the sum.
Px(R+2)x3] f:'Pxnxa

100 [ 100

= 3PR + 6P - 3PR = 36000 e 6P =236000 < P = 6000

Hence, sum = Rs. 6000.

Ex. 11. What annual instalment will discharge a debt of Rs. 1092 due in 8 years

gt 12% simple interest ?

Sol. Let sum - P and original rate = R. Then, [ } - 360

; {
Sol. Let each instalment be Rs. x Then, LI - %J 4 [.t + %::;‘2] +x = 1092
o Bx 31X, .-1092 & (28x+31x+25x) = (1092x25)
25 25
enod M [M] - 325,
84

Each instalment = Rs. 325.

Ex. 12. A sum of Rs. 1550 is lent out into two parts, one at 8% and another one at
6%. If the total annual income is Rs. 106, find the money lent at each rate.
(L.I.C. A.A.O. 2003)

Sol. Let the sum lent at 8% be Rs. x and that at 6% be Rs. (1550 - x).

[%i?fﬂ_l}[ﬁww-x? x6x1

100 100

< Bx+ 9300 -6x=10600 < 2x=1300 <« x =650

Money lent at 8% = Rs. 650. Money lent at 6% = Rs. (1550 — 650) = Rs. 900.

:|= 106
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22. COMPOUND INTEREST

Compound Interest : Sometimes it so happens that the borrower and the lender agree
to fix up a certain unit of time, say yearly or half-yearly or quarterly to settle the previous account.

In such cases, the amount after first unit of time becomes the principal for the second unit,
the amount after second unit becomes the principai for the third unit and so on.

After a specified period, the difference between the amount and the money borrowed is called
the Compound Interest (abbreviated as C 1) for that period.

IMPORTANT FACTS AND FORMULAE

Let Principal = P, Rate = R% per annum, Time = n years.
I. When interest is compound Annually :

RY
Amount = P{l-r——
100 J

II. When interest is compounded Half-yearly :

Amount = P{] - (R/__.!_)]n"

100
IIl. When interest is compounded Quarterly :
~4n
Amount = P 1+!-B—,-ﬂ'
100 |
IV. When interest is compounded Annually but time is in fraction, say
2
8=
5 years.
( RY 2Rl
Amount = P| 1+—_—J x|1+8
\ 100 100

V. When Rates are different for different years, say R,%, R,%, R,% for
1st, 2nd and 3rd year respectively.

' R, | R Re '
Then, Amount = P|1+ —L f1+_2.][1 _3_]
en oun [ + IOOJK 100 + 100
V1. Present worth of Rs. x due n years hence is given by :

X

Present Worth =




SOLVED EXAMPLES

Ex. 1. Find compound m&erest on Rs. 7500 at 4% per annum for 2 years, compounded
annually.

B At b 7500x{1+-3_] — (7500x§xﬁj = Rs. 8112.
100, | 25 25
-
C.I. = Rs. (8112 — 7500) = Rs. 612.

Ex. 2. Find compound interest on Rs. 8000 at 15% per annum for 2 years 4 months,
compounded annually.

Sol. Time = 2 vears 4 months = 214—2 vears = 2% vears,

15
Sl 3000)([ ‘i%} xi(“ 100 =R.B.(8m0x%x:g gfli]

\
= Rs. 11109 I
C.I. = Rs. (11109 - B000) = Rs. 3109.
Ex. 3. Find the compound interest on Rs. 10,000 in 2 years at 4% per annum, tho
interest being compounded half-yearly. (8.8.C. 2000)

Sol. Principal = Rs. 10000; Rate = 2% per half-year; Time = 2 years = 4 half-years.

, 4
K 51 51 51 51
Amount = R, 10000x{1+—] 0 ]
ou { 100 ] le x50 50 50 > 50
= Rs. 10824.32.
C.I1. = Rs. (10824.32 - 10000) = Rs. 824.32.
Ex. 4. Find the compound interest on Rs. 16,000 at 20% per annum for 9 months,
compounded quarterly.
Sol. Principal = Rs. 16000; Time = 9 months = 3 quarters;
Rate = 20% per annum = 5% per quarter.
3
5 21 21, .81
Amount = Rs. [16000x|1+ — = Rs. | 16000 X — x — Rs. 18522.
== [ [ 100]] Rs[eoox2oxzoxzo)
C.l. = Rs. (18522 - 16000) = Rs. 2522,

Ex. 5. If the simple interest on a sum of money at 5% per annum for 3 years is
Rs. 1200, find the compound interest on the same sum for the same period at the same
nu‘

Sol. Clearly, Rate = 5% p.a., Time = 3 years, S.I. = Rs. 1200.

y
So, Principal = Rs. {@-*———mo] = Rs. 8000
3xb
3
5 a1 31 =
- B L LN B1.
Amount Rb{&OOOX(I+mO)] RB[SOOOxzoxeoxzo) Rs. 9261

C.I. = Rs. (9261 — 8000) = Rs. 1261.

Ex. 6. In what time will Rs. 1900 become Rs. 1331 at 10% per annum compounded
annually ? (8.8.C. 2004)



Principal = Rs. 1000; Amount = Hs. 1331; Rate = 10% p.a.
Let the time be n years. Then,

0 i |
oo{u 28] < o (2] - (121) . (11]

Sol.

n = 3 years.
Ex. 7. If Rs. 500 amounts to Rs. 583.20 in two years compounded annually, find the

rate of interest per annum.
Sol. Principal = Rs. 500; Amount = Rs. 583.20; Time = 2 years.

Let the rate be R% per annum. Then,

R ]E 5832 11664

z
soo[1+iJ =533,-zoc.r[1+_ 5832
100 100 5000 10000

2
R 108) R 108
[k Phs . w 208 -8,
(Hm} (mn; il 77 R T kil

So, rate = 8% p.a.
Ex. B. If the compound interest on & certain sum at I&‘%% for & years is Rs. 1270,

find the simple interest on the same sum at the same rate and for the same period
Sol. Let the sum be Rs. x. Then,

3 L
50 343x 127
it 1+ : L
e [x [ 3:-:-100) ‘t] [216 IJ 216
e ot S
216 127

Thus, the sum 1s Rs. 2160.

S.L = Rs. [2150x 50 sx_L)- Re 1080
3 100

Ex. 9. The difference between the compound interest and simple interest on &
certain sum at 10% per annum for 2 years is Rs. 831. Find the sum.

Sol, Let the sum be Hs x. Then,

10 21x rxx10x2\ =x
—x=—, Sl = |————| =1
00 ) 6

Hence, the sum is Rs. §3,100.
Ex. 10. The difference between the compound interest and the simple interest

accrued on an amount of s, 18,000 in 2 years was Rs. 405. What was the rate of interest
(Bank P.O. 2003)

p.cpa.’?
Sol. Let the rate be R% p.a. Then,

| 2
130-00[“1) — 18000 ,[m = 405
100 100

= 18000

(100 + R 2R
e v -



(100 + R)* - 10000 - 200R
10000

- mooo[ |- au

- %R2=405 - n’=["—°§9’5‘--5-]=225 % &4

X Rate = 15%.

Ex. 11. Divide Rs. 1301 between A and B, so that the amount of A after 7 years is
equal to the amount of B after 9 years, the interest being compounded at 4% per annum.,

Sol. Let the two parts be Rs. x and Rs, (1301 — x).
7 9 2
\ D)
z[1+——1—} ={1301—x)[1+—4—. - . -[1+ -'-L] =[§x§].
100 100, (1301 -x) 100 25 25
= 625x = 676 (1301 - x) e 1301x =676 x 1301 < x = 676.
So, the two parts are Rs. 676 and Rs, (1301 - 676) i.e. Rs, 676 and Rs. 625.

Ex. 12, A certain sum amounts to Rs. 7350 in 2 years and to Rs. 8575 in 3 years.
Find the sum and rate percent.

Sol. S.I1. on Rs. 7350 for 1 vear = Rs. (8575 — T7350) = Rs. 1225.

100 x 1225 2
22w = 162%.
7350 x 1 }

3
Let the sum be Rs. x. Then,

2
50 g
x[l-r-axlw] =T300 & xx

g Sum = Rs. 5400.

Ex. 18. A sum of money amounts to Rs. 6690 after 3 years and to Rs. 10,035 after
6 years on compound interest. Find the sum.

Sol. Let the sum be Rs. P. Then,

|

=730 & z = [7350x%) = 5400.

X

| =2
|-

P[l + 3-‘_]3 = 6690 @) and P 14 i\*‘; = 10036 (1)
100 100
3
On dividing, we get 1+i = @3—5= 2
100 6690 2

Substituting this value in (i), we get :
ng = 6690 or P = [6690x§] = 4460.

Hence, the sum is Rs. 4460.

Ex. 14. A sum of money doubles itself at compound interest in 15 years. In how many
years will it become eight times ?

15 15
Sol. P[ni] =9p el (1+-5_ 2P _, D
100 100 P

3
R Y RY R ™ S
Let P[nm) =8P = (nm) -s-z’-{(uiﬁ] ] | using (7))

— [1+£ _(14.1] =% = 45,

p 100 100

Thus, the required time = 45 years.



- i L =

Ex. 15. What annual payment will discharge a debt of Rs. 7620 due in 3 years at
16%% per annum compound interest ?
Sol. Let each instalment be Rs. x. Then,
(PW. of Rs. x due 1 year hence) + (PW. of Rs. x due 2 years hence)

+ (P.W. of Rs. x due 3 years hence) - 7620,
X x - 3

+ ¢ = 7620
(R By RN Y O
3% 100 3x 100 l 3x100
E.x 36: 216x
— i e S——— A P “ %1 5 o A
s 7 49 343 620 ¢ 294x + 252x + 216x = 7620 x 343
7620 x 343
= | —— | = 3430.
e uF [ 762 ]

Amount of each instalment = Rs. 3430



23. LOGARITHMS

L

IV.

IMPORTANT FACTS AND FORMULAE

Logarithm : If a is a positive real number, other than 1 and a™ = x, then we write :
m = Jog, x and we say that the value of log x to the base a is m.

Example :
(i) 10° = 1000 = log,, 1000 = 3 (i) 3* =81 = log, 81 =4

(i) 279 = -;— - Iogzé = -3 (iv) (12 = 01 = log 01 = 2
Properties of Logarithms :
ek X &
1. log, (xy) = log, x + log, ¥ 2. log, an = log,x - log, ¥
3. log, x=1 4 log,1=0
5. log, (xP) = p (log, x) 8. log,x= g,

_ logyx  logx
logga loga
Remember : When base is not mentioned, it is taken as 10.
Common Logarithms : Logarithms to the base 10 are known as common logarithms.
The logarithm of a number contains two parts, namely characteristic and mantissa.

Characteristic : The integral part of the loganithm of a number is called its
characteristie.

Case [ : When the number 1s grealer than 1,

In this case, the characteristic is one less than the number of digits in the left of
the decimal point in the given number.

Case Il : When the number is less than 1.

In this case, the characteristic is one more than the number of zeros between the
decimal point and the first significant digit of the number and it is negative.

Instead of ~ 1, ~ 2, ete. we write, 1 (one bar), 2 (two bar), ete.
Example :

7. log, x

Number Characteristic Number Characteristic
348.25 2 0.6173 1
46.583 1 0.03125 2
9.2193 0 0.00125 3

Mantissa : The decimal part of the logarithm of a number is known is its mantissa.
For mantissa, we look through log table,




SOLVED EXAMPLES

Ex. 1. Evaluate : (i) logg 27 (ii) log, [3‘”] N (1id) logyy, (0.01)
Sol. (1) Let logy 27 = n.
Then, 37 =27 =3%or n = 3. & logg 27 = 3.
1
(i) Let ]031[343] n.
Then.?“:Lrl-’lsorn=—& log-,(-l—]-—:'l
343 7 343
(i) Let log,,, (0.01) = .
Then, (100)" = 001. = ?lﬁo— =(100) Yorn=-1 - logyge (0.01) = - 1.
Ex. 2. Evaluate : (i) log; 1 =0 (ii) logg, 34 (fiD) 361

Sol. (i) We know that log_ 1 = 0, so log; 1 =0
(i) We know that log, a = 1, so log,, 34 = 0.

(/i) We know that a'"% * = .
Now, 36'%s¢ = (67)% ¢ = > 18 ¥ - V% ") = 18676 - 16,
I

ExalflogJ—x- , find the value of x.

3,10
Sol. Iogﬁx-%u - x-(ﬁ)‘wa~{2&?)lo"3=2{2 3)=25-32

Ex. 4. Evaluate : (i) logg 3 x log,, 25 (ii) logy 27 — logy, 9

log3 log25 _log3 log (5%) ) _ log3 2logs
logs log27 log5 hg(;-,-s) log5 3log3

Sol. (1) logg 3 x logyy; 26 = = g

(if) Let log, 27 = n.

Then, ® =27 & =3 o 2:=3 = nzg.
Again, let log,; 9 = m. -
Then, 27" =8 ¢ 3" -3 & 3m=2 e m=§-.
105927-103279=(n—m)-[g—§] g
75 32
Ex. 5. Simplify : ofI—-Slag + log 5 (S.8.C. 2000)
2
75 5 32 75 5 32 75 25 32
. 2 _2log > + b2 2 log — = hog| 2 (o = og 2 I
Sol. log g -2lBgtlog, s %36 1"‘(9)”" 243~ 1% 16 1% gy V1B o5

T A B R
-lm[ls 243 .35] b
Ex. 6. Find the value of x which satisfies the relation
logyy 3 + logy, (dx + 1) = logyy (x + 1) + 1 (M.B.A. 2002)



Sol. log,, 3 + logy, (4x + 1) = log, (x + I E S M
=  log 3+ loggy (dx + 1) = logy Ix+ 1) + logr,, 10
= logy, 13 (4x + 1) = logy, (10 (x + 1]

>

TUx+ 1) =10(x+1) & 12x+3=10x+10 e =7 & x=%.
i § 1 1 1
Ex. 7. Simplify : lb‘n = + e + o (m)]
Sol. Given expression = log,,, (xy) + logy,, ( y2) + log,,, (2x)
= 10y, (XY X y2 X 2X) = 108 ryz (xy2)? g _
= 2log,, (xy2) = 2x1 =2 [ %x-m]
Ex. 8. If logyo 2 = 0.30103, find the value of log,, 50. (C.B.L. 1997)

801. leﬂ 50 = 10‘10 [I—;'Q] = 10310 10’0 - I(*iu 2 = ‘2— 030103 = 169897.

Ex. 9. If log 2 = 0.3010 and log 3 = 0.4771, find the values of :
(i) log 25 (ii) log 4.5

Sol. (i) log25 = Iog[lg—n) = log 100 - log 4 = 2-2log2 = (2~ 2 x 0.3010) = 1.398.

(if) log4.5=log[%]=]og9—log2 =2log3-log2

= (2 x 04771 - 03010} = 0.6532
Ex. 10. If log 2 = 0.30103, find the number of digits in 2%,
Sol. log (256) = 56 log 2 = (56 x 0.30103) = 16.85768.
Its characteristic is 16. Hence, the number of digits in 256 ig 17.



24. AREA

FUNDAMENTAL CONCEPTS

I. Results on Triangles :

=

1v.

2.

3

&

6.
T
8.

. Sum of the angles of a triangle is 180°.
The sum of any two sides of a triangle is greater than the third side.
Pythagoras Theorem : In a right-angled triangle,

(Hypotenuse)? = (Bage)? + (Height)2.

. The line joining the mid-point of a side of a triangle to the opposite vertex is called

the median.

. The point where the three medians of a triangle meet, is called centroid. The

centroid divides each of the medians in the ratio 2 ; 1.
In an isosceles triangle, the altitude from the vertex bisects the base.
The median of a triangle divides it into two triangles of the same area.

The area of the triangle formed by joining the mid-points of the sides of a given
triangle is one-fourth of the area of the given triangle.

Results on Quadrilaterals :

1" The diagonals of a parallelogram biscct each other
2,

Do e W

-3

Each diagonal of a_parallelogram divides it into two triangles of the same area.
. The diagonals of a rectangle are equal and bisect each other.
. The diagonals of a square are equal and bisect each other at right angles.

. The diagonals of a rhombus are unequal and bisect each other at right angles.
. A parallelogram and a rectangle on the same base and between the same parallels

are equal in area.

. Of all the parallelogram of given sides, the parallelogram which is a rectangle has

the greatest area.

IMPORTANT FORMULAE

. Area of a rectangle = (Length x Breadth).

Area Area
| = -
angth (Brea dth] and Breadth (Le ngth}

Perimeter of a rectangle = 2 (Length + Breadth).
Area of a square = (side)® - % (diagonal .
Area of 4 walls of a room = 2 (Length + Breadth) x Height.

Area of a triangle = %x Base x Height.

Area of a triangle = Js (s-a)(s-Db)(s-e¢), where a, b, ¢ are the sides of the

triangle and s = é {@+b+o).




) ek

3. Area of an equilateral triangle = —‘i—ﬁ- x (side)’.

4. Radius of incircle of an equilateral triangle of side a = B
;JB

5. Radius of circumcircle of lan_,equilateral- triangle of side a = 7“;

6. Radius of incircle of a triangle of area A and semi-perimeter s =

a
=
V. 1. Area of a parallelogram = (Base x Height).

2. Area of a rhombus = %x (Product of diagonals),

3. Area of a trapezium = —12-)( (sum of parallel sides) x distance between them.

VI. 1. Area of a circle = nik?, where R is the radius,
2. Circumference of a circle = 2aR.

3. Length of an arc =

, where 0 is the central angle,

1 nR%8
4. Area of tof = —(arcx R) = ——.
da 0of 8 Seciar = 2 360
2
VII. 1. Area of a semi-circle = %

2. Circumference of a semi-circle = nR.

SOLVED EXAMPLES

Ex. 1. One side of a rectangular field is 15 m and one of its diagonals is 17 m. Find
the area of the field.

Sol. Other side = J(177 - (15 = 289 -225 - V64 - 8 m.
. Arca = (15 x 8) m? = 120 m2
Ex. 2. A lawn is in the form of a rectangle having its sides in the ratio 2: 3. The
1
area of the lawn is s hectares. Find the length and breadth of the lawn.

Sol. Let length = 2x metres and breadth - 3x metres.
5000}

o

So.2:rx3.r= 5—@ = x? =—2—§@ — x-[—s-g]_
3 9 3

2

Now.ana:(%xlwojmz—[ m*,

Lengt.h=21=1§qm=33:—13mnnd Breadth=3x=[3x%q) m = 50 m.

"

Ex. 3. Find the cost of carpeting & rcom 13 m long and 9 m broad with a carpet
75 cm wide at the rate of Rs. 12.40 per square metre.
Sol. Area of the carpet = Area of the room = (13 x 9) m? = 117 m?,

Width
Cost of carpeting = Rs. (1566 x 12.40) = Rs. 1934.40.

Length of the carpet = [ Aves ] - [llfx%]m= 156 m.



Ex. 4. If the diagonal of a rectangle is 17 cm long and its perimeter is 46 cm, find the area of
the rectangle.

Sol. Let length = x and breadth = y. Then,
2(x+y)=46o0rx+y=23 and x>+ y? = (17)? = 289.
Now, (x +y)2=(23)%<=> (x* + y’) + 2xy = 529 <=> 289 + 2xy = 529 <»xy=120
Area =xy =120 cm*

Ex. 5. The length of a rectangle is twice its breadth. If its length is decreased by 5 em and
breadth is increased by 5 cm, the area of the rectangle is increased by 75 sq. em. Find the
length of the rectangle.

Sol. Let breadth = x. Then, length = 2x. Then,
(2x-5) (X+3)-2X*X="T=>5x-25=T5<>x=20.
.. Length of the rectangle = 20 cm.

Ex. 6. In measuring the sides of a rectangle, one side is taken 5% in excess, and the other
4% in deficit. Find the error percent in the area calculated from these measurements.
(MLB.A. 2003)
Sol. Let x and y be the sides of the rectangle. Then, Correct area = xy.
Calculated area = (105/100)*x * (96/100)*y = (504/500 )(xy)
Error In measurement = (504/500)xy- xy = (4/500)xy

Error % = [(4/500)xy *(1/xy) *100] % = (4/5) % = 0.8%.

Ex. 7. A rectangular grassy plot 110 m. by 65 m has a gravel path 2.5 m wide all round it on
the inside. Find the cost of gravelling the path at 80 paise per sq. metre.

Sol. Area of the plot = (110 x 65) m” = 7150 m’
Area of the plot excluding the path = [(110 - 5) * (65 - 5)] m’ = 6300 m’.
Area of the path = (7150 - 6300) m* = 850 m”.

Cost of gravelling the path = Rs.850 * (80/100)= Rs. 680

Ex. 8. The perimeters of two squares are 40 cm and 32 cm. Find the perimeter of a third
square whose area is equal to the difference of the areas of the two squares. (S.S.C. 2003)
Sol. Side of first square = (40/4) = 10 cm;

Side of second square = (32/4)cm = 8 cm.

Area of third square = [(10)2 - (8)?%] em? = (100 - 64) cm? = 36 cm?.

Side of third square = (36)"* ¢m = 6 cm.

Required perimeter = (6 x 4) cm = 24 cm.



25. VOLUME AND SURFACE AREA

IMPORTANT FORMULAE

I. CUBOID

Let length = I breadth = b and height = h units. Then,
Volume = (I x b x h) eubic units.

Surface area = 2 (lb + bh + Ih) sq. units.

Diagonal = JIE + % + h® units.

CUBE

Let cach edge of a cube be of length a. Then,
1. Volume = a® cubic units.

2. Surface area - 6a” sq. units.

® N

H

3. Diagenal - J3 ¢ units.
III. CYLINDER
Let radius of base = r and Height (or length) = h Then,
1. Velume = (xr?h) cubic units.
2. Curved surface area = (2nrh) sq. units.

3. Total surface area = (2mwh + 2nr?) 8q. units
= 2rr (h + 1) sq. units.
1V, CONE
Let radius of base = r and Height = h. Then,

1. Slant height, | = Jh? + r* units.
1 )
2. Volume = [E m-th cubic units.
3. Curved surface area - (nrl) sq. units,
4. Total surface area = (nrl + nr?) sq. units.
V. SPHERE
Let the radius of the sphere be r. Then,

3

1. Volume = [% m’") cubic units.

2. Surface area = (4nr2) sq. units.
V1. HEMISPHERE
Let the radius of a hemisphere be r. Then,
2 3\

1. Volume = (LE mr® | cubic units.

2. Curved surface area = (2nr%) sq. units.

3. Total surface area = (3wr) sq. units.
Remember : 1 litre = 1000 cm®.




SOLVED EXAMPLES

Ex. 1. Find the volume and surface area of a cuboid 16 m long, 14 m broad and
7 m high.
Sol. Volume = (16 x 14 x 7) m? = 1568 m®.
Surface area = [2 (16 x 14 + 14 x 7 + 16 x 7)] em? = (2x 434) em? = 868 cm®.
Ex. 2. Find the length of the longest pole that can be placed in a room 12 m long,
8 m broad and 9 m high.

Sol. Length of longest pole = Length of the diagonal of the room
(122 +8%2+9? = J289 = 17 m.
Ex. 3. The volume of a wall, 5 times as high as it is broad and 8 times as long as
it is high, is 12.8 cu. metres. Find the breadth of the wall.
Sol. Let the breadth of the wall be x metres.
Then, Height = 5x metres and Length = 40x metres.
128 128 64

xx5xx40x = 128 & =¥ = = = -
200 2000 1000

So,x=%m=[%x100]cm=40cm.

Ex. 4. Find the number of bricks, each measuring 24 em x 12 em x 8 cm, required
to construct a wall 24 m long, 8m high and 60 ¢m thick, if 10% of the wall is filled
with mortar ?

Sol. Volume of the wall = (2400 x 800 x 60) cu. cm.

Volume of bricks = 90% of the volume of the wall
- Lﬂxz-momoomo] cu. cm.
100

Volume of 1 brick = (24 x 12 x 8) eu, ¢m.

Number of bricks = {ﬂxm""fm"ﬁ”
100 24x12x8

Ex. 6. Water flows into a tank 200 m x 150 m through a rectangular pipe
15 mx 1.25 m @ 20 kmph. In what time (in minutes) will the waier rise by 2 metres ?
Sol. Volume required in the tank = (200 x 150 x 2) m® = 60000 m®.

20:-:.1000) 1000
e m=s ——

Length of water column flown in 1 min, = [ 80

i
1000_] m® = 625 m°.

Volume flown per minute = | 1.5x 125 x
\

’ i 6
Required time [625

Ex. 6. The dimensions of an open box are 60 cm, 40 and 23 em. Its thickness is
3 em, If 1 cubic em of metal used in the box weighs 0.5 gms, find the weight of the box.
Sol. Volume of the metal used in the box - External Volume -~ Internal Volume
= [(50 x 40 x 23) - (44 x 34 x 20)} em?
= 16080 em?.

]
Weight of the metal = (I‘iﬂ—ﬂﬁf‘-?i kg = 8.04 kg
L1 1000 J

3
—J min. — 96 min.



Ex. 7. The diagonal of a cube is 6J3 cm. Find its volume and surface area.
Sol. Let the edge of the cube be a.

ﬁa = GJE = a=6§.
So, Volume = &° = (6 x 6 x 6) ecm? = 216 em®.
Surface area = 6a® = (6 x 6 x 6) cm? = 216 em?.
Ex. 8. The surface area of a cube is 1734 sq. em. Find its volume.
Sol. Let the edge of the cube be a. Then,
6a? = 1734 = a* =269 = a=17 em.
Volume = a® = (17 em® = 4913 em®.

Ex. 9. A rectangular block 6 cm by 12 cm by 15 c¢m is cut up into an exact number
of equal cubes. Find the least possible number of cubes.

Sol. Volume of the block = (6 x 12 x 15) em® = 1080 em?.
Side of the largest cube = HCF. of 6 em, 12 em, 15 em = 3 em.
Volume of this cube = (3 x 3 x 3) em® = 27 em®.
Number of cubes = (—Iﬂ] =
1
Ex. 10. A cube of edge 15 ¢m is immersed completely in & rectangular vessel containing

water If the dimensious of the base of vessel are 20 em x 15 cm, find the rise in water
level. (R.R.B. 2003)

Sol.' Increase in volume = Volumeaf the cube = (15 15x 15) amn®.

Volume} [15x15x15
Area J'[ 20 x 15
Ex. 11. Three solid cubes of sides 1 cm, 6 cm and 8 cm are melted to form a new
cube. Find the surface area of the cube so formed.
Sol. Volume of new cube = (13 + 6 + §%) em?® = 729 cm®.
Edge of new cube = 3729 em = 9 em.
Surface arca of the new cube = (6 x 9 x 9) cm?® = 486 em?,

Ex. 12. If each edge of a cube is increased by 50%, find the pemntsge inerease in
its surface area.

Sol. Let original length of each edge = a.
Then, original surface area = 6a°.

Rise in water level = ( ) em = 11.25 em.

150 3a
= (150% of = | — Z —
New edge = ( of a) (100 a) 2
2 )
New surface area = Gx[%] = 521 aZ,

increase percent in surface area = {125 a® x l-i- X 100}2 = 125%.

Ex. 13. Two cubes have their volumes in the ratio 1: 27. Find the ratio of then
surface areas.
Sol. Let their edges be a and b. Then,
ot 1 (a)“‘ [1]3
- — e — L or

e

A
=

Ratio of their surface areas = o = — - = i, te.,1:9
6b b " @



Ex. 14. Find the volume, curved surface area and the total surface area of a cylinder
with diameter of base 7 cm and height 40 em.
2. (22 7 7 . 3
Sol. Volume - mwrh = | — -*<2><2-x40 em” = 1540 cm”.
ke

F

Curved surface area = 2arh - 12 o %2 - ; " 40) cm® = 880 em?.
\ J
Total surface area = 2wh + 2w’ = 2o (h+ r)

:[sz—,‘_%xgxtﬁhiiﬁ}] em? = 957 em®.

Ex. 15, If the capacity of a cylindrical tank is 1848 m® and the diameter of its base
is 14 m, then find the depth of the tank,
Sol. Let the depth of the tank be h metres. Then,

1
=T

Ex. 16. 2.2 cubie dm of lead is to be drawn into a eylindrical wire 0.50 ¢m in
diameter. Find the length of the wire in metres.

Sol. Let the length of the wire be h metres. Then,

050 V' . 22 [ 22 _100x100 7 :
nx x = X X—|=112 m.
2x 100

{ o
ax(TPxh = 1848 <> h—[lmﬂx-é%x J=12m.
\

= — & k=
1000 \ 1000 025x 025 22

Ex. 17. How many iron rods, each of length 7 m and diameter 2 ¢cm can be made
out of 0.88 cubic metre of iron ? (C.B.I. 1998)
—]-x—l-ux?"‘cu. m = ——ll cu. m.
100~ 100 ) 5000
Volume of iron = 0.88 cu. m,

00) . 4o,

Sol. Volume of 1 rod = [272‘ x

Number of rods = lO.BB ®

Ex. 18. The radii of two cylinders are in the ratio 3: 5 and their heights are in the
ratio of 2 : 3. Find the ratio of their curved surface areas.
Sol. Let the radii of the cylinders be 3x, 5x and their heights be 2y, 3y respectively. Then,
Bx3xx2y 2. e
2axbxrx3y 5
Ex. 18. If 1 cubie em of cast iron weighs 21 gms, then find the weight of a cast iron
pipe of length 1 metre with a bore of 3 cm and in which thickness of the metal is 1 em.

Ratio of their curved surface areas =

Sel. Inner radius = [g] em = 1.5 em, Outer radius = (1.5+1) = 2.5 ¢m.

Volume of iron = fn x (257 x 100 - & x (1.5 x 100] em®
5 2—,.2 x 100 x [(25 — (15)°] em® = [@) em®.
[}

. - 8800 21 )
Weight of the =( —— = 26.4 kg,
gh ke e oooJ kg g

Ex. 20. Find the slant height, volume, curved surface ares and the whole surface
area of a cone of radius 21 em and height 28 em.

Seol. Here, r=21 cm and h = 28 cm,
Slant height, I = /% + k2 = J21% + 287 = J1225 = 35 cm.




Volume = %xr'*’h - [%H%—g-xﬂxﬂlx%) em® = 12936 em”.

Curved surface area = i = [% x 21 X35W em? = 2310 em?.

)

4
Total surface area = (mrl +02) = | 2310 + ? ®x21x 21] em? = 3696 cm?.

Ex. 21. Find the length of canvas 1.256 m wide required to build a conical tent of
base radius 7 metres and height 24 metres.

Sol. Here, r= Tm and h = 24 m.
So, I = yr2+ 4% = 72+ (24% = 625 = 25 m.

Area of canvas = nrl = (%x?x%} m? = 550 m?.

m = 440 m.

( Area) (550}
Length of canvas (Width] [1.25)

Ex. 22. The heights of two right eircular cones are in the ratio I : 2 and the
perimeters of their bases are in the ratio 3 : 4. Find the ratio of their volumes.

Sol. Let the radii of their bases be r and R and their heights be h and 2h respectively.

Ex. 23. The radii of the bases of a cylinder and a cone are in the ratio of 3: 4 and
their heights are in the ratio 2: 3. Find the ratio of their volumes.
Sol. Let the radii of the cylinder and the cone be 3r and 4r and their heights be 2h and
3h respectively.
Volume of cylinder 7% (3r) % 2h

- - 'l =E=9:8.
Volume of cone anx(drz)x:]h 8

Ex. 24. A conical vessel, whose internal radius is 12 ¢cm and height 50 cm, is full

of liquid. The contents are emptied inte a eylindrical vessel with internal radius
10 em. Find the height to which the liquid rises in the eylindrical vessel.

Sol. Volume of the liquid in the cylindrieal vessel
= Volume of the conical vessel

22

= [%-x?xllezxw] cm3=(-w)ma.

'

Let the height of the liquid in the vessel be b

Then, = x10x10x h = Lt BETEEL, or h = s
T 10 10

Ex. 25. Find the volume and surface area of a sphere of radius 10.5 cm.

14 4 4 22 21 21 21 3 : 3
LW = e T = | K o N X — | em® = 4851 em”.
Sel olume 3 [3 T g fity 2] .

]=241:m.

S2mZl v 2]
X— N — X —

Surface area = 4w = {4 > 5 ] em? = 1386 em?.



IMPORTANT FACTS

Races: A contest of speed in running, riding, driving, sailing or rowing is called race
Course: The ground or path on which contests are made is called a race course.
Starting Point: The point from which a race begins is known as a starting point.

Winning Point or Goal: The point set to bound a race is called a winning paint or a
goal.

Winner: The person who first reaches the winning point is called a winner.

Dead Heat Race: If all the persons contesting a race reach the goal exactly at the same
time, then the race is said to be a dead heat race.

Start: Suppose A and B are two contestants in a race. If before the start of the race, A is
at the starting point and B 1s ahead of A by 12 metres, then we say that 'A gives B, a
start of 12 metres. '

To cover a race of 100 metres in this case, A will have to cover 100 metres while B
will

have to cover only (100 - 12) = 88 metres. 1

In a 100 m race, 'A can give B 12 m' or 'A can give B a start of 12 m' or 'A beats 12 m'
means that while A runs 100 m, B runs (100 - 12) = 88 m.

Games: 'A game of 100, means that the person among the contestants who scores 100m
first is the winner.

If A scores 100 points while B scores only 80 points, then we say that 'A can give B 20
points.

Ex. 1. In a km race, A beats B by 28 metres or 7 seconds. Find A's time
over the course.



Sol. Clearly, B covers 28 m in 7 seconds.
.. B's time over the course = (278 x 1000) sec = 250 seconds.

.. A's time over the course = (250 - 7-) sec = 243 sec =4 min. 3 sec.

Ex. 2. A runs 1% times as fast as B. if A gives B a start of 84 m, bow far must
winning post be so that A and B might reach it at the same time?

Sol. Ratio of the ratesof Aand B= 7/4 : 1 =7:4.
So, in arace of 7m, A gains 3m over B.
:. 3 m are gained by A in a race of 7 m.

.. 84 m are gained by A in a race of (7/3 x 84) m = 196 m.

.. Winning post must be 196 m away from the starting point.

Ex. 3. A can run 1 km in 3 min. 10 sec. and B can cover the same distance in 3
min. 20 sec. By what distance can A beat B ?

Soln:Clearly, A beats B by 10 sec.

Distance covered by B in 10 sec. = (1000 x 10 )m = 50 m.
200

Therefore A beats B by 50 metres.

Ex .4.In a 100 m race, A runs at 8km per hour. If A gives B a start of 4 m and
still him by 15 seconds, what is the speed of B ?

Sol: Time taken by A to cover 100 m =(60 X 60 / 8000) x 100 sec = 45 sec.
B covers (100-4)m = 96 m in (45 + 15) sec = 60 sec.
B's speed = (96 x 60 x 60 )km/hr = 5.76 km/hr.

60 x 1000

Ex. 5. A, Band C are three contestants in a km race. If A can give B a start of 40 m
and A can give C a start of 64m how many metre's start can B give C ?

Sol: While A covers 1000 m, B covers (1000 - 40) m = 960 m and



C covers (1000 - 64) m or 936 m.
When B covers 960 m, C covers 936 m.

Ex 6. In a game of 80 points; A can give B S points and C 15 points. Then how
many points B can give C in a game of 60 ?

Sol. A:B=R0:75, A:C=R0:65.
B/C =(B/A* A/C) =(75/80*80/65) =15/13=60/52=60: 5
Therfore ,In a game of 60, B can give C 8 points.



27. CALENDAR

IMPORTANT FACTS AND FORMULAE

Under this heading we mainly deal with finding the day of the week on a particular given
date. The process of finding it lies on obtaining the number of odd days.

I. Odd Days : Number of days more than the complete number of weeks in a given
period is the number of odd days during that period.
II. Leap Year : Every year which is divisible by 4 is called a leap year
Thus, each one of the years 1992, 1996, 2004, 2008, 2012, etc. is a leap year.
Every 4th century is a leap year but no other century i a leap year
Thus, each one of 400, 800, 1200, 1600, 2000, etc. is a leap year.
None of 1900, 2010, 2020, 2100, etc. is a leap year
An year which is not a leap year is called an ordinary year
II. (1) An ordinary year has 365 days. (ii) A leap year has 366 days.
IV. Counting of Odd Days :
(1) 1 ordinary year = 365 days = (52 weeks + 1 day).
An ordinary year has 1 odd day.
(1) 1 leap year = 366 days = (52 weeks + 2 days).
A leap year has 2 odd days.
(i) 100 years = 76 ordinary years + 24 leap years
= [(76 x 52) weeks + 76 days] + [(24 x 52) weeks + 48 days]|
= 5200 weeks + 124 days = (5217 weeks + 5 days).
100 years contain 5 odd days.
200 years contain 10 and therefore 3 odd days.
300 years contain 15 and therefore 1 odd day.
400 years contain (20 + 1) and therefore 0 odd day.
Similarly, each one of 800, 1200, 1600, 2000, etc. contains 0 odd days.
Remark : (7Tn + m) odd days, where m < 7 is equivalent to m odd days.
Thus, 8 odd days = 1 odd day ete.

V. | No. of odd days 0 1 2 3 4 i1 6
Day Sun., | Mon. | Tues. | Wed. | Thur Fri. Sat.

SOLVED EXAMPLES

Ex. 1. What was the day of the week on 16th July, 1776 ? /
Sol. 16th July, 1776 = (1775 years + Period from 1st Jan., 1776 to 16th July, 1776}

Counting of odd days :

1600 years have O odd day. 100 years have 5 odd days.
75 years = (18 leap years + 57 ordinary vears)

[(18 x 2) + (57 x 1)] odd days = 93 odd days
= (13 weeks + 2 days) = 2 odd days.

i




17T5yearshm(0+5+2)odddays-7odddnya-0oddday.
Jan. Feb. March April May June July
81°% 29 #- 81 ¥ 30 ¥ I &+ 30 + 16 = 198 days
; = (28 weeks + 2 days) = 2 odd days.
5 Total number of odd days = (0 + 2} = 2. Required day was ‘Tuesday’.
Ex. 2. What was the day of the week on 15th August, 1947 ?
Sol. 15th August, 1947 = (1946 years + Period from 1st Jan,, 1947 to 15th Aug, 1947)
Counting of odd days :
1600 years have 0 odd day. 300 years have 1 odd day
47 years = (11 leap years + 36 ordinary years)
= [(11 x 2) + (36 x 1)} odd days = 58 odd days = 2 odd days.
Jan, Feb. March Aprii May June July Aug
31*28+31+30+31+30+3‘l+15
-~ 227 days = (32 weeks + 3 days) = 3 odd days.
Total number of odd days = (0 + 1 + 2 + 3) odd days = 6 odd days.
Hence, the required day was ‘Saturday’.
Ex. 3. What was the day of the week on 16th April, 20007
Sol. 16th April, 2000 = (1999 years + Period from 1st Jan., 2000 to 16th April, 2000)
Counting of odd days :
1600 years have 0 odd day. 300 years have 1 odd day.
99 years = (24 leap years + 75 ordinary years)
= (24 x2) + (75 x 1)] odd days = 123 odd days
= (17 weeks + 4 days) = 4 odd days.
Jan. Feb. March April
31 + 29 + 31 + 16 = 107 days = (15 weeks + 2 days) = 2 odd days.
Total number of odd days = (0+1+4+2) odd days = 7 odd days = 0 odd day.
Hence, the required day was ‘Sunday’.
Ex. 4. On what dates of July 2004 did Mondsy fall 7
Sol. Let us find the day on 1lst July, 2004.
2000 years have 0 odd day. 3 ordinary years have 3 odd days.
Jan. Feb. March Aprii May June July
31 + 29 + 31 + 30 + 31 + 30 + 1
= 183 days = {26 weeks + 1 day) = 1 odd day.
Total number of odd days = (0 + 3 + 1) odd days = 4 odd days.
1st July 2004 was ‘Thursday’.
Thus, 1st Monday in July 2004 was on 5th July B
Hence, during July 2004, Monday fell on 5th, 12th, 19th and 26th.
Ex. 5. Prove that the calendar for the year 2003 will serve for the year 2014.
Sol. In order that the calendar for the year 2003 and 2014 be the same, 1st January of
both the years must be on the same day of the week.
For this, the number of odd days between 31st Dec., 2002 and 31st Dec., 2012 must
be the same.
We know that an ordinary year has 1 odd day and a'leap year has 2 odd days.
During this period, there are 3 leap years, namely 2004, 2008 and 2012 and 8 ordinary
years.
Total number of odd days = (6 + 8) days = 0 odd day.
Hence, the calendar for 2003 will serve for the year 2014.
Ex. 6. Prove that any date in March of a year is the same day of the week as the
corresponding date in November that year.



Sol. We will show that the number of odd days between last day of February and last
day of October is zerp, i ;

March April May June July Aug. Sept. Oet.
H o 0. A + 30 + 31 + 31 + 30 + 31

= 241 days = 35 weeks = 0 odd day.
s*Number of odd days during this period = 0,

Thus, 1st March of an year will be the same
Hence, the result follows,

—— — -—————---——.—.—_—_——-p—_—_—_———-—-.--u_—-——-—-—-———n——

day as 1st November of that year,
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28. CLOCKS

(1)
(11)
(111)

(1v)
(v
(v1)
{wif)

IMPORTANT FACTS

The face or dial of a watch is a circle whose circumference is divided into 60 equal

parts, called minute spaces.

A clock has two hands, the smaller one is called uh%bour hand or short hand while

the larger one is called the minute hand or long hand,

In 60 minutes, the minute hand gains 55 minutes on the hour hand.
In every hour, both the hands coincide once.

The hands are in the same straight line when they are coincident or opposite to each
other,

When the two hands are at right angles, they are 15 minute spaces apart.

When the hands are in opposite directions, they are 30 minute Spaces apart.
Angle traced by hour hand in 12 hrs = 350°. ; g
Angle traced by minute hand in 60 min. = 360°,

Too Fast and Too Slow : If a watch or a clock indicates 8.15, when the correct time

1= 8, it is said to be 15 minutes tou fast.

On the other hand, if it indicates 7.45, when the correct time is 8, it is said to be 15

minutes too slow,

Ex. 1. Find the a

SOLVED EXAMPLES

the time is 3.25.

Sol.

Angle traced by the hour hand in 12 hours = 360°,

. .41 360 417 1°
Angle traced by it in 3 hrs 25 min. ie. 15 hrs = 12 o ‘1"‘5} - '022' '
Angle traced by minute hand in 60 min. = 360°,

(380, ..\
Angle traced by it in 25 min, = {a‘j" x 25J = 1507,
) 1° 1°

Required angle = .[150 ‘102§ ] = 47§ :

Ex. 2. At what time between 2 and 3 o’clock will the hands of a clock be together?

Sol.

At 2 o'clock, the hour hand is at 2 and the minute hand is at 12, je. they are 10

min. spaces apart.

To be together, the minute hand must gain 10 minutes over the hour hand.

Now, 55 minutes are gained by it in 60 min. .
60

10 minutes will be gained in (g x10

4

A ﬂ 3 5
min. = 101- min,
11

18°
The hands will coincide at 101—1' min. past 2,

agle between the hour hand and the minute hand of a clock when _



Ex. 3. At what time between 4 and § o’clock will the hands of a clock be at right
angie ?
Sol. At 4 o'clock, the minute hand will be 20 min. spaces behind the hour hand.
Now, when the two hands are at right angles, they are 15 min. spaces apart.
So, they are at right angles in following two cases.
Case I. When minute hand is 15 min. spaces behind the hour hand :
In this case min. hand will have to gain (20 — 15) = 5 minute spaces.
55 min. spaces are gained by it in 60 min.

60 , giam
5 min. spaces will be gained by it in |5z X5 min. = 57— min.

B
They are at right angles at 5—17 min. past 4.

Case II. When the minute hand is 15 min. spaces ahead of the hour hand :
To be in this position, the minute hand will have to gain (20 + 15) = 35 minute spaces,
55 min. spaces are gained in 60 min.

60 . ;-
35 min. spaces are gained in (g 335] min. = 38;; min.

They are at right angles at 33% min. past 4.
Ex. 4. Find at what time between 8 and 9 o’clock will the hands of a clock be in
the same straight line but not together.
Sol. At 8 o'clock, the hour hand is at 8 and the minute hand is at 12, i.e. the two hands
are 20 min. spaces apart.
To be in the same straight line but not together they will be 30 minute spaces apart.

So, the minute hand will have to gain (30 — 20) = 10 minute spaces over the hour
hand. .

55 minute spaces are gained in 60 min.

60 ; 10 .
10 minute spaces will be gained in ‘5—5"‘10 i, = 101_1 min.

10 .

The hands will be in the same straight line but not together at 10-]—1 min. past 8.

Ex. 5. Al what time between 5 and 6 o'clock are the hands of a clock 8 minutes
apart ?

Sol. At 5 o'clock, the minute hand is 25 min. spaces behind the hour hand.
Case I. Minute hand is 3 min. spaces bghind the hour hand.

In this case, the minute hand has to gain (25 — 3) = 22 minute spaces.

55 min. are gained in 60 min,

60 : ]
22 min. are gained in [E" 22] min. = 24 min.
The hands will be 3 min. apart at 24 min. past 5.
Case Il. Minute hand is 3 min. spaces ahead of the hour hand.

In this case, the minute hand has to gain (25 + 3) = 28 minute spaces.
55 min. are gained in 60 min.

28 min. are gained in [@x%) - 31E min.
55 11

The hands will be 3 min. apart at 311—E;- min. past 5.



Ex. 6. 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 ?

Sol. In a correct clock, the minute hand gains 55 min. spaces over the hour hand in
60 minutes.
To be together again, the minute hand must gain 60 minutes over the hour hand.

55 min. are gained in 60 min.
60 y 5
60 min. are gained in [5‘5 x 60) min. - Ssﬁ min.

But, they are together after 65 min.

2 I —
4 Gain in 65 min. = {5’-‘; '55J < {7 min.

(5 XE.Q‘--&’\" min. = 10-10 min

Ouin in. 20 heves = 37 " i0gp ) T2 1105 min,
: 10 | .

The clock gains 1015 minutes in 24 hours.

Ex. 7. A watch which gains uniformly, is 5 min. slow at 8 o’cdock in the morning
on Sunday and it is 5 min. 48 sec. fast at 8 p.m. on following Sunday. When was it
correct ?

Sol. Time from 8 a.m. on Sunday to 8 p.m. on following Sunday = 7 days 12 hours

= 180 hours

The watch gains [5+ 5%] min. or % min. in 180 hrs.

54
Now 5 min. are gained in 180 hrs

5 )
5 min. are gained in [13‘0"",;’" bJ hrs. = 83 hrs 20 min. = 3 days 11 hrs 20 min.

Watch is correct 3 days 11 hrs 20 min. after 8 a.m. of Sunday:
It will be correct at 20 min, past 7 p.m. on Wednesday.

Ex. 8. A clock is set right at 5 a.m. The clock loses 16 minutes in 24 hours. What
will be the true time when the clock indicates 10 p.m. on 4th day ?

Sol. Time from 5 a.m. on a day to 10 p.m. on 4th day = 89 hours.
Now 23 hrs 44 min. of this clock = 24 hours of correet clock.

356
E hrs of this clock = 24 hours of correct clock.

\

15
89 hrs of this clock = |24 X X 89| Lo of correct clock.
356 )

= 90 hrs of correct clock.
So, the correct time is 11 p.m.



29. STOCK AND SHARES

To start a big business or an industry, a large amount of money is needed. It is beyond
the capacity of one or two persons to arrange such a huge amoeunt. However, some persong
associate together to form a company. They, then, draft a proposal, issue a prospectus (in the
name of the company). explaining the plan of the project and invite the public to invest money
in this project. They, thus, pool up the funds from the public, by assigning them shares of

the company.

IMPORTANT FACTS AND FORMULAE

Stock-capital : The total amount of money needed to run the company is called the
stock-capital.

Shares or Stock : The whole capiial is divided inta small units, called shares or
stock.

For each investment, the company issues a share-certificate, showing the value of
each share and the number of shares held by a person.

The person who subscribes in shares or stock is called a share holder or stock
holder.

Dividend : The annual profit distributed among share holders is called dividend.
Dividend is paid annually as per share or as a percentage.

Face Value : The value of a share or stock printed on the share-certificate is called
its Face Value or Nominal Value or Par Value.

Market Value : The stocks of different companies are sold and bought in the open
market through brokers at stock-exchanges. A share (or stock) is said to be -

(i} At premium or Above par, if ils market value is more than its face value.
(iz) At par, if its markel value is the same as its face value.
(iii) At discount or Below par, if its market value is lese than its face value.

Thus, if a Rs. 100 stock is quoted at a premium of 16, then market value of the
stock = Rs, (100 + 16) = RKs. 116.
Likewise, if a Rs. 100 stock iz quoted at a discount of 7, then market value of the
stock = Rs. (100 - 7) = Re. 93.
Brokerage : The broker’s charge is called brokerage.
(i} When stock is purchased, brokerage is added to the cost price,
(1) When stock is sold, brokerage is subtracted from the selling price,
Remember :
(1) The face value of a share always remains the same.
(i) The market value of a share changes from time to time.
(1) Dividend is always paid on the face value of a share.
(iv) Number of shares held by a person

B Total Investment . Total Income _ Total Face Value
Investment in 1 share Income from 1 share Faece value of 1 share




Thus, by a Rs. 100, 9% stock at 120, we mean that :
(1) Face Value (N.V.) of stock = Rs. 100.
(i) Market Value (M.V) of stock = Rs. 120,
(ii) Annual dividend on 1 share = 9% of face value = 9% of Rs. 100 = Rs. 9.
(iv) An investment of Rs. 120 gives an annual income of Rs. 9.
(v) Rate of interest p.a. = Annual income from an investment of Rs. 100

3 f’ixmo]% -7ig
\ 120 2

SOLVED EXAMPLES

Ex. 1. Find the cgst of :
(i) Rs. 7200, 8% stock at 90,
(1i) Rs. 4600, 8.6% stock at 4 premium; -
(iii) Rs. 6400, 10% stock at 15 discount.
Sol. (i) Cost of Rs. 100 stock = Rs. 90,
Cost of Rs. 7200 stock = Rs. [% * 7200] - Rs. 6480.
(1) Cost of Rs. 100 stock = Rs. (100 + 4) = Rs. 104.
Cost of Rs. 4500 stock = Rs. [ig% x 4500] = Rs. 4680.
(1i1) Cost of Rs. 100 stock = Rs. (100 -« 15) = Rs. 85.
85 )

Cost of Rs. 6400 stock = Rs. [136 x 6400J - Rs. 5440.

Ex. 2. Find the cash required to purchase Rs. 3200, 7%% stncl'atm?[bmkamge—;.%}-

1
Sol. Cash required to purchase Rs. 100 stock = Rs. [107+ 2} = Rs. 2;-5_
i 215 1 b
Cash required to purchase Rs. 3200 stock = Ks. 5 X 100 x 3200 | = Rs. 3440.

Ex. 3. Find the cash realised by selling Rs. 2440, 9.56% stock at 4 discount
brokerage -}%}

Sed. Dy selitic 1s. Y00 stock, eadh raalised = Hs. [(100 =& ;}} - Rs. ?.
. 3 383 1 \
By selling Rs. 2400 slock, cash realised = Rs. T T 2400}| = Rs. 2298.

Ex. 4. Find the annusl income derived from Rs. 2500, 8% stock at 106.
Sol. Income from Rs. 100 stock = Rs. 8.

Income from Rs. 2500 stock = Rs. [% x2500} - Rs. 200.

\



Ex. 5. Find the annual income derived by investing Rs. 6800 in 10% stock at 136.
Sol. By investing Rs. 186, income obtained = Rs. 10.

By investing Rs, 6800, income obtained = Ra.(%xGB{}O] = Rs. 500.

Ex. 6. Which is better investment ? 7;9;. stock at 105 or e-;-% stock at 94.
Sol. Let the investinent in each case be Rs. (105 x 94).
Case I : 7-;-% stock at 105 :

On investing Us. 105, income = Rs. l;

On investing Rs. (105 x 94), income = Rs. (‘—25 x%s x 106 x 94) = Rs. 706.

Case 1T : 6%% stock at 94 :

On investing Rs. 94, income = Rs, %

On investing Rs. (105 x 94), income = Rs. [12_3)‘ é— x 105 x 94] = Rs. 682.50.

Clearly, the income from 7%‘!- stock at 105 is more.

Hence, the investment in 7—;-'% stock at 105 is better.

3 |

Ex. 7. Find the cost of 96 shares of Rs. 10 each at 4 discount, brokerage being F
ser share. (L.1.C. 2003)
Sol. Cost of 1 share = Rs. [[1o-§]+l] . .

4, 4 2

Cost of 96 shares = Rs. (% xSB] = Rs. 912

Ex. 8. Find the income derived from 88 shares of Rs. 25 each at 5 premium,

wokerage being % per share and the rate of dividend being 7%% per anaum.

1iso, find the rate of interest on the investment.

Bol. Cestefl shiwessie. {25+5+-;-J o Ra %.

Cost of 88 shares = Rs, [1%1 X aa] = Rs. 2662.
Investment made = Rs. 2662.
Face value of 88 shares = Rs. (88 x 25) = Rs. 2200.
Dividend on Rs. 100 = ?

: 5 15 1
Dividend on Rs. 2200 = Rs. (?nmxﬂﬂﬂ] = Rs. 165.
Income derived = Rs. 165.

165

Rate of 1 i = | —— x 100 | = 6.2%.
of interest on investment [ 2662 ]



Ex. 9. A man buys Rs. 25 shares in a company which pays 9% dividend. The money
invested is such that it gives 10% on investment. At what price did he buy the shares?
Sol. Suppose he buys each share for Rs. x.
Then, [25xi) = (.tx -1-0—} or x = 22.50.
100 100
Cost of each share = Rs. 22.50.

Ex. 10. A man sells Rs. 5000, 12% stock at 156 and invests the proceeds partly in
8% stock at 90 and 9% stock at 108. He thereby increases his income by Rs. 70. How
much of the proceeds were invested in each stock ?

Sol. S.P. of Rs. 6000 stock = Rs. [ili§ ® 5000J = Rs. 7800.

100
Income from this stock - Re. [ 2 x 5000] = Rs. 600.
Let investment in 8% stock be x and that in 9% stock = (7800 - x).
[xx 9’;} + (7800 x}x% = (600 + 70)

% + ?80102_ =670 e 16x+ 117000 - 16x = (670 x 180) = x = 3600.

Money invested in 8% stock at 90 - Rs. 3600.
Money invested in 9% at 108 = Rs. (7800 — 3600) = Rs. 4200.




30. PERMUTATIONS AND COMBINATIONS

IMPORTANT FACTS AND FORMULAE

Factorial Notation : Let n be a positive integer. Then, factorial n, denoted by lz or
n!is defined ag :

ol=n{n=-ND(n-2 ... 321
Examples : () 5! = (6 x4 x3x2x1)=120; (i) 4! =4 x3 x 2 x 1) = 24 ete.
We define, 0! = 1.

Permutations : The different arrangements of a given number of things by taking some
or all at a time, are called permutations. :

Ex. 1. All permutations (or arrangements) made with the letters a, b, ¢ by taking two
aL a time are (ab, ba, ac, ca, be, ¢b).

Ex. 2. All permutations made with the letters a, b, ¢, taking all at a time are :
(abc, ach, bae, bea, cab, cha).

Number of Permutations : Number of all permutations of » things, taken rat a
time, is given by :

n!
(n=r)!

Examples : (i) °B, = (6x5) = 30. (ii) Py = (Tx6x5) = 210.
Cor. Number of all permutations of n things, taken all at a time = n !

An Important Result : If there are n objects of which py are alike of one kind; p, are
alike of another kind; p, are alike of third kind and so0 on and p_ are alike of rth kind,
such that (p) + p, + ..... + p,) = n.

Then, number of permutations of these n objects is .

"P.=am-Dn=2)....tn-r+1) =

n!
(py De(py D..... (p, 0
Combinations : Each of the different groups or selections which ean be formed by taking
some or all of a number of ehjects, is called a combination.

Ex. 1. Suppose we want {0 seleet two out of three bovs A, B, C. Then, possible
selections are AB, BC and CA.

Note that AB and BA represent the same selection,
Ex. 2. All the combinations formed by a, b, ¢, taking two at a time are ab, be, ca.
Ex. 3. The only combination that can be formed of three letters a, b, ¢ taken all at
a time is abe,
Ex. 4. Various groups of 2 out of four persons A, B, C, D are :

AR, AC, AD, BC, BD, CD.

Ex. 5. Note that ab and ba are two different permutations but they represent the same
combination. _

L]




Number of Combinations : The number of all combinations of n things, taken r at
a time is :
e 4 n! . nin-Din-2)...140 r factors
T e Dm-n! ri -

Note that : "C, = I and "Cy = 1.
An Important Result : "C, = "C,, ,,.

11~ (11x10x 9« 8)
T Ce = = 330.
S S ¢ " T@x3x2x1)

16x15x14 16x15x14
o 16 _ 16 = N0 L = = 560.
(i TCig = "Chg1m = 0y 31 3x2x1 .

SOLVED EXAMPLES

)
Ex. 1. Evaluate : ik

28 !

30! 30x29x(28 1)
1. We have, = = (30 x 29) = 870.
So e have 281 28 1
Ex. 2. Find the value of (i) ®Py (i) *P,
Cen 60! 60! 60Ox59x58x(571 )

Sel. () P = S0-B T 571 BT = (60 x 59 x 58) = 205320,

Gi) *Py =4 = @x3x2x1) = 24,

Ex. 3. Find the value of (i) "°Cy (i) '""Cy (i) Cygy
10x9x8 10x9~8

-~ 10 -
. - - = 120.
el s 3 3x2x1 .
> = 4 100 x99
(i) Iongg !on(.;ugq_ 098’ 100('2 ["“"2";-1-—'] = 4950.

i) FCgy =1 [+ "C, = 1

Ex. 4. How many words can be formed by using all letters of the word ‘BIHAR ?

Sol. The word BIHAR contains 5 different letters.
Required number of words = "!’5 =8§1=(5x4x3x2x]) =120

Ex. 5. How many words can be formed by using all the letters of the word
‘DAUGHTER so that the vowels always come together ?

Sol. Given word contains 8 different letters. When the vowels AUE are always together,

we may suppose them to form an entity, treated as one letter.
Then, the letters to be arranged are DGHTR (AUE).
These 6 letters can be arranged in 51-’5 = 6! = 720 ways,

The vowels in the group (AUE) may be arranged in 83 | = 6 ways.
Required number of words = (720 x 6) = 4320.

Ex 6. How many words can be formed from the letiers of the word ‘EXTRA’, so that
the vowels are never together ?



Sol. The given word contains 5 different letters.
Taking the vowels EA together, we treat them as one letter.
Then, the letters to be arranged are XTR (EA).
These letters can be arranged in 4 | = 24 ways.
The vowele EA may be arranged amongst themselves in 2 | = 2 ways.
Number of words, each having vowels together = (24 x 2) = 48.
Total number of words formed by using all the letters of the given words
=(5xdx3x2x1)=120.
Number of words, each having vowels never together = (120 — 48) = 72,

Ex. 7. How many words can be formed from the letters of the word ‘DIRECTOR so
that the vowels are always together ?

Sol. In the given word, we treat the vowels TEO as one letter.
Thus, we have DRCTR (IEO).
This group has 6 letters of which R occurs 2 times and others are different.

1]

Number of ways of arranging these letters = -g-— 360.

Now 3 vowels can be arranged among themselves in 3 ! = 6 ways.
Required number of ways = (360 x 6) = 2160.
Ex. 8. In how many ways can a cricket eleven be chosen out of a batch of 15 players?

Sol. Required number of ways = °C;; = Cys._1y) = °Cy
_ 15x14%13x12
4x3x2x1

Ex. 9. In how many ways, a8 committee of 5 members can be selected from 6 men and
5 ladies, consisting of 8 men and 2 ladies 7

Sol. (3 men out 6) and (2 ladies out of 5) are to be chosen.

= 1365,

' e _[Bx5x4 Ox4]
Required number of ways = ( Cy x *Cy) _(3x2x1 xle] oo



31. PROBABILITY

2

IMPORTANT FACTS AND FORMULAE

Experiment : An operation which can produce some well-defined outcomes is
called an experiment.
Random Experiment : An experiment in which all possible outcomes are known
and the exacl output cannot be predicted in advance, is called & random experiment.
Examples of Performing a Random Experiment :

(i) Rolling an unbiased dice,

(if) Tossing a fair coin.
(iff) Drawing a card from a pack of well-shuffled ecards.

(iv) Picking up a ball of certain colour from a bag containing balls of different
colours.

Details :

(i) When we throw a coin. Then either a Head (H) or a Tail (T) appears.

(if) A dice ig a solid cube, having 6 faces, marked 1, 2, 3, 4, 5, 6 respectively.
When we throw a die, the outcome is the number that appears on its upper
face.

(iif) A pack of cards has 52 cards.
It has 13 cards of each suit, namely Spades, Clubs, Hearts and Diamonds.
Cards of spades and clubs are black cards.
Cards of hearts and diamonds are red cards.
There are 4 honours of each suit.
These are Aces, Kings, Queens and Jacks.
These are called face cards.
Sample Space : When we perform an experiment, then the set S of all possible
outcomes is called the Sample Space.
Examples of Sample Spaces :
(i) In tossing a coin, S = {H, T}
(ii) If two coins are tossed, then S = {HH, HT, TH, TT}.
(ifi) In rolling a dice, we have, S = {1, 2, 3, 4, 5, 6}
Event : Any subset of a sample space is called an event.
Probability of Occurrence of an Event :
Let S be the sample space and let E be an event,
Then, E C S.

P 4iya
n(S)
Results on Probability :
HPEO-=1 (D0<PE <1 (jiD P(®) =0
(iv) For any events A and B, we have : .
PAUB=PA+PB -P(ANnB)

(v) If A denotes (not-A), then P(A) =1 - P (A).




SOLVED EXAMPLES

Ex. 1. In & throw of & coin, find the probability of getting & head.

Sol. Here S = {H, T} and E = {H).
nlB) 1
P(E) i i,
RS 2

Ex. 2. Two unbiased coins are tossed. What is the probability of getting at most one
head ?

Sol. Here S + (HH, HT, TH, TT).
Let E ='event of getting at most one head.
E = (TT, HT, TH).

PE) = ni€) 3

n® 4
Ex. 3. An unbiased die is tossed. Find the probability of getting & multiple of 3.
Sol. Here S = {1, 2, 3, 4, 5, 6.

Let E be the event of getting a multiple of 3.

Then, E = {3, 6].
n(B 2 1
PE) m ‘el mg1ait 38 o,
‘ nS 6 3

Ex. 4. In a simultaneous throw of a pair of dice, find the probability of getting a
total more than 7.

Sol. Here, n (S) = (6 x 6) = 36.
Let E = Event of getting a total more than 7

= {(2, 6), (3, ), (3, 6), (4, 4), (4, b), (4, 6), (5, 3), (5, 4), (5, B), (5, 6), (6, 2),
(8, 3), (6, 4), (6, 5), (6, 6)].
() 15 5
PE) =222 o = o =
. niS 36 12
Ex. 5. A bag contains & white and 4 black balls. Twe balls are drawn at random.
Find the probability that they are of the same colour.

Sol. Let S be the sample space. Then,
n (S)= Number of ways of drawing 2 balls out of (6 +4)= ng- %-
x
Let E = Event of getting both balls of the same colour. Then,
n (E) = Number of ways of drawing (2 balls out of 6) or (2 balls out of 4)
- 4y ExH (4x3
(GG = ) * &=
n(E) -2 &
niS) 45 15

Ex. 6. Two dice are thrown together What is the probability that the sum of the
numbers on the twe faces is divisible by 4 or 6 7

Sol. Clearly, n (S) =6 x 6 = 36.
Let E be the event that the sum of the numbers on the two faces is divisible by 4

= (15+6) = 21

P(E) =

or 6. Then

E = {(1, 3), (1, 5), (2, 2), (2, 1), (2, 6), (3, 1), (3, 3), (3, 5), (4, 2), (4, 4, (5, 1), (5, 3),
(6, 2), (6, 6))

n (B) = 14.

Hence, PE) = 2B 14 7

n(S) 36 18



¢t random from & pack of 52 cards. What is the

Ex. 7. Two cards are drawn & ok e

probability that either both are black or both are
ep.  (B2x51) _ 1326,
Sol. We have n(8) = " = =57/™

Lot A = event of getting both black cards;
B = event of getting both queens.

A ~ B = event of getling queens of black cards. Lol
@6%25) _ g0s n(By=Cy= 23 -6 and n(ANB)="Cr=1
n(m=25c2=_(m;32,n_ @2x1)

AnB 1

n(A) 325 B,_E‘_B_]=_"l-andPtAmBl='—‘—’M,,.;g; T1326°
Ple“ﬁé* T n(S)y 1326

e gas 1 Lgn nall YrgRine T

pmum—.pmumm—l‘fﬁ“B"Exm*tmﬁ'L126 1326 221

— i — ———
— i — —
— —
—_—
e — —
— —

32. TRUE DISCOUNT

IMPORTANT CONCEPTS

Suppose a man has to pay Rs. 156 after 4 years and the rate of interest is 14% per
annum. Clearly, Rs, 100 at 14% will amount to Rs. 156 in 4 years. So, the payment of
Rs. 100 now will clear off the debt of Rs. 156 due 4 years hence, We say that :

Sum due = Rs. 156 due 4 vears hence:
Present Worth (PW.) = Rs. 100;
True Discount (T.D.) = Rs. (156 — 100) - Rs. 56 = (Sum due) — (PW).
We define : T.D. = Interest on PW.
Amount = (P.W.) + (T.D.).
Interest is reckoned on PW. and true discount is reckoned on the amount.

IMPORTANT FORMULAE

Let rate = R% per annum and Time - T years. Then, ' /,-'
L P.w. . 100 x Amount _ 100 x T.D.' 2 tp - P-WIxRxT _Amount xR x T
100+ (RxT) RxT 100 100+ (RxT)
(S.L)x (T.D.)
. F —— — . 4. (S1) - (TD.) = SI. on TD.
3 Sum = S L-(T.D) ot il s T

‘ i Amount
5. When the sum is put at compound interest, then P.W, = f

T
R
Lt
[ 100]




SOLVED EXAMPLES
due 3 years hence at 8% per annum. Also

Ex. 1. Find the present worth of Rs. 930

find the discount
Sol. P.w. - 108xAmount . [lwx%UT_m'wmwm
100 + (RxT) ',_m{p{ax;;}J' lT = Rs. 750.

T.D. = (Amount) — (PW.) = Rs. (930 - 750) = Rs, 180.
Ex. 2. The true discount on a bill due 9 months h
- e t 1 1
Tind the amount of the bill and its present worth, e
Sol. Let amount be Rs. x. Then,

xx12x':
-"“"'54[] = xt[

J

540 x 109
= J':Rs. 6540,

*xR=xT
2 < PD

100+ (RxT) -
100 +| 12 x

e

& Amount = Rs. 6540,
PW. = Rs. (6540 — 540! = Rs. 6000.

Ex. 3. The true discount on & certain sum of money due 3 years hence is Rs. 250 and
the simple interest on the same sum for the same time and at the same rate is Rs. 375.

Find the sum and the rate percent.

Sol. TD. = Rs. 250 and S.1. = Rs. 375.
SI1 xT.D. {375 % 250

= Rs. | =—===""| = Rs. 750.

: 13?5—250] i

S d = =
um due = S 1) -(T.D)
I 375]% = 1624.

Rate =
Y [ 750 x 3 3
Ex. 4. The difference between the simple interest and true discount on a certain sum

of money for 6 months at 12 %% per annum is Rs. 26. Find the sum,

Sol. Let the sum be Rs. x. Then,
1

IX%){
o 0 f 5
cl-.D,_—_.,g.F—al—\zkxxEKi]_—__xf_
wm[?«;h 4 425 1
)

[ .2 1 1 x
S.I.—\‘IX—EXEXW}—E.

=925 = 1Tx-16x =25x16x17 = x = 6800,

x X

a 16 17
Hence, sum due = Rs. 6800.

Ex. 5. A bill falls due in 1 year The creditor agrees to accept immediate payment

of the half and to defer the payment of the other half for 2 years. By this arrangement

1
he gains Rs. 40. What is the amount of the bill, if the money be worth 12 E% ?

Sol. let the sum be Rs. x Then,
x
— = 100
§-+ 75 I— xx:)g{} =40 = %+
1oo+(?x2] 100+[2x1J

Amount of the bill = Rs. 3600.




33. BANKER’S DISCOUNT

. IMPORTANT CONCEPTS

Banker's Discount : Suppose a merchant A buys goods worth, say Its. 10,000 from
another merchant B at a credit of say 5 months. Then, B prepares a bill, called the bill
of exchange. A signs this bill and allows B to withdraw the amount from his bank account
after exactly 5 months,

The date exactly after 5 months is called nominally due date. Three days (known as grace
days) are added to it to get a date, known as legally due date.

Suppose B wants to have the money before the legally due date. Then he can have the
money from the banker or a broker, who deducts S.1. on the face value (ie, Rs. 10,000
in this case) for the period from the date on which the bill was discounted (i.e, paid by
the banker) and the legally due date. This amount is known as Banker’s Discount (B.D.)
Thus, B.D. is the S.I. on the face value for the period from the date on which the bill was
discounted and the legally due date.

Banker's Gain (B.G.) = (B.D.) - (T.D.) for the unexpired Lime.

Note : When the date of the bill is not given, grace days are not to he added.

IMPORTANT FORMULAE

1. B.D. = 8.1. on bill for unexpired time.

(T.D.)?
. B.G. = (B.D.)-(T.D.} = S.L = 4
2. B.G. = { D)=SLenT W,
3. T.D. = JP.W.xB.G.
_ ( Amount x Rate x Time ' _ [ Amount x Rate x Time
4. B.D. _[ o J . TD. = | o) ]
B.D.xT.D.} : B.G.x 100 |
6. Amount = | —f—r—1| LT D = | —m————
oA [BAD.-—T.D-) L (RalexTime_}

SOLVED EXAMPLES

Ex. 1. A bill for Rs. 6000 is drawn on July 14 at & months. It is discounted on
5th October at 10%. Find the banker’s discount, true discount, banker’s gain and the
money that the helder of the bill receives.

Sol. Face value of the bill = Rs. 6000.
Date on which the bill was drawn = July 14 at 5 months.
Nominally due date = December 14. Legally due date = December 17.
Date on which the bill was discounted = October 5.
Unexpired time : Oct Now. Des

26 + 30 + 17 = 73 days = % year.



B.D. = S.1. on Rs. 6000 for -51- year = Rs. {Bﬂoo{xlﬂx-é-x%é] = Rs. 120.
1
6000 x 10 = =
T.D. = Rs. i [’—?%9] = Rs. 117.64.

1
100 10x =
+[x5]

B.G. =(BD.) - (T.D.) = Rs. (120 - 117.64) = Rs, 2.35.
Money received by the holder of the bill = Rs. (6000 — 120) = Rs. 5880.
Ex. 2. If the true discount on a certain sum due 6 months hence at 15% is Rs. 120,

what is the banker's discount on the same sum for the same time and at the same rate?
1 1
1 G. =81 D, = Rs, [120% 15 X — X — Rs. 9.
Sol. BG.=S1 onTD ‘;( vlgxlesz

(B.D.) - (T.D.) = Rs. 9.
B.D. = Rs. (120 + 9) = Rs. 129.

Ex. 3. The baoker's discount on Rs. 1800 at 12% per annum is equal to the true
discount on Rs. 1872 for the same time a: the same rate. Find the time.

Sol. S.I. on Rs. 1800 = T.D. on Rs. 1872.
& PW. of Rs. 1872 is Rs. 1800.
: Rs. 72 is 8.1. on Rs. 1800 at 124,

. 100 x 72 1
Time -(m]}'ﬂr = Eyear-—‘ln'lonths.

Ex. 4. The banker’s discount and the true discount on a sum of money due 8 months
hence are Rs. 120 and Rs. 110 respectively. Find the sum and the rate percent.

_(BD.xT.D.) _ 120x110)
Sol. Sum = [B.DTT-._I-)—,] = - - {TET——IIOJ = Rs. 1320.
Since B.D. is S.I. on sum due, so S.I. on Rs. 1320 for 8 months is Rs. 120.
Rate = [ 100X 1-?-29 % = 13—
13202 2 11

Ex. 5. The present worth of a bill due sometime hence is Rs. 1100 and the true
discount on the bill is Rs. 110. Find the banker’s discount and the banker’s gain.

Sol. TD = JP.W.x B.G

_(T.D.P _ [no:guo s
B.G. = "2 = Rs. ] = Rs. 11,

1100 ,
BD. = (TD. + BG.) = Rs. (110 + 11) = Rs, 121,

Ex. 6. The banker’s discount on Rs. 1650 due & certain time hence is Rs. 165. Find
the true discount and the banker’s gain.

. BDxTD. BD.xTD.
Bl Bum - B .

T.D. _ Sum _ 1650 10

BG. BD 185 1
Thus, if B.G. is Re 1, TD. = Rs. 10.

%
IfB.D.isRs. 11, TD. =Rs. 10. If B.D. is Rs. 165, T.D. = Rs. {:—‘:x 165 | = Rs. 150.
J
And, B.G. = Rs. (165 - 150) = Rs. 15.




Ex. 7. What rate percent does a man get for his money when in discounting & bill
ue 10 months hence, he deducts 10% of the amount of the bill ?
Sol. Let, amount of the bill = Rs. 100. Money deducted = Rs. 10.
Money received by the holder of the bill = Rs. (100 - 10) = Rs. 90.

S.1. on Rs. 90 for 10 months = Rs. 10.

Rate = 100x10), _ 13.1_%‘
90:-:-1—0 3
12



34. HEIGHTS AND DISTANCES

S —

IMPORTANT FACTS AND FORMULAE

1. We already know that -
In a rt. angled A OAB, where ~ BOA = f,
Perpendicular  AB ‘

(i) sin@ = ——F0C0AF A5,
: Hypotenuse OB B
(i) cos® = __Base - Q‘i "
Hypotenuse OB %:
(i) tan® = Perpendicular ) .\_L'l_ e
Base OA B
(iv) cosecO = —L_ - OB, -
' sin0 AB' &
1 OB
(v) U= — & —.:
- cosh QA A
1 OA
1) cot ) = B —
(vl) tan 0 AB
2. Trigonometrical Identities -
(f) sin® 0 4+ cos? 0 - 1. (i) 1+ tan® 6 = sec® 0 (i1} 1+ cot? § = cosec? 0,
3. Values of T-ratios :
(m/6) l (n/4) (m/3) (n/2)
B 0* 30° 45° 60° 920°
_ 1 1 1 3
sin B 0 2 -‘-“.,:- _2_. 1
-
V3 1 1
= = 0
cos 0 1 2 I 2
1
tan 0 - -' 1 [3 not defined
J’ﬁ '

4. Angle of Elevation : Suppose a man from a point O
looks up at an object P, placed above the level of his Cye.
Then, the angle which the line of sight makes with the
horizontal through O, is called the angle of elevation of
P as seen from O.

. Angle of elevation of P from O = ~ AOP

Horizontal line A




5. Angle of Depression : Suppose a man from a point
O looks down at an object P, placed below the level of
his eye, then the angle which the line of sight makes
with the horizontal through O, is called the angle of
depression of P as seen from U.

SOLVED EXAMPLES

Ex. 1. If the height of a pole is 2J3 metres and the lepgth of its shadow is 2 metres,
find the angle of elevation of the sun. B
Sol. Let AB be the pole and AC be its shadow.
Let angle of elevation, £ ACB = 8.

Then, AB = 2J3 m, AC =2 m, 23m
AB 243

1 B —=— = - e

o A B Vi = ¥ = 60 g8 A

ol 2m
So, the angle of elevation is 60°.

Ex. 2. A ladder leaning against a wall makes an angle of 60° with the ground. If
the length of the ladder is 19 m, find the distance of the foot of the ladder from the wall.
Sol. Let AR be the wall and BC be the ladder B
Then, £ ACB = 60° and BC = 19 m.
Let AC = x metres
AC N .
EE—(:OSGO == "3 = ¥ =0 = 95,

Distance of the foot of the ladder from the wall = 9.5 m.

A

Ex. 3. The angle of elevation of the top of a tower at a point on the ground is 30°.
On walking 24 m towards the tower, the angle of elevation becomes 60°. Find ihe height
of the tower.

Sol. Let AB be the tower and C and D be the points of observation. Then,

AR 2 AB . h
2 tan60° = 3 = AD = —— = 5 B
AD ! Y e ]
AB AP =t m AC = ABxJ8 w8
AC 3 h
~ h‘ z

CD=(AC-AI}1=[J:JB—75]. 300 As0°

: C 24m D A

a3 -% _94 = A=12J3=(12x1.73)=20.76.

Hence, the height of the tower is 20.76 m.

Ex. 4. A man standing on the bank of a river observes that the angle subtended by
a tree on the opposite bank is 60°. When he retires 36 m from the bank, he finds the
angle to be 30°. Find the breadth of the river.



Sol. Let AB be the tree and AC be the river. Let C and D be the two positions of the man.

Then,

ZACB = 60°, # ADB = 30° and CD = 36 m. B

Let AB = h metres and AC - x metres.

Then, AD = (36 + ¥) metres,

AB 1 h 1

— = tan 30° = > =

ap - ¢ B Wiz 5 W
= ho38ex )

33

AB A

— 80" = J3 SAVDF

A0 Ltan -J_ =) p &
= . h=3x i)

36 + x
From (1) and (1), we get - =f3x = x=18 m
o 33
So, the breadth of the river = 18 m.

Ex. 5. A man on the top of a tower, standing on the seashore finds that a boat
coming towards him takes 10 minutes for the angle of depression to change from 30°
to 60°. Find the time taken by the boat to reach the shore from this position.

Sol. Let AB be the tower and C and D be the two positions of the boat.

Let AB = h, CD = x and AD = y,

h A
= = tan 60° = 3 Ao DTy B
y LET
1
= 30° = - = ¥3 A,
e tan 75 » X+y J_
h 2h h
x=(x+y) y-(ﬁh——-}: i
= | NC Y
2h f ; v
Now, 7? is covered in 10 min. 30° 60

Cc * v 57 A

ks :
7&5 willbeooveredint CE

10— x ] = 5 min.
2k 3
Hence, required time = 5 minutes.

Ex. 6. There are two temples, one on each bank of 2 ri ver, just oppesite to each other
One temple is 5¢ m high. From the top of this temple, the angles of depression of the
top and the foot of the other temple are 30° and 60° respectively. Find the width of the
river and the height of the other temple.

Sol. Let AB and CD be the two temples and AC be the river. B

Then, AB = 54 m.

Let AC = x metres and CD = h metres,
ZACB = 60°, ZEDB - 30°,

AB

-—-:mnﬁﬂ'"-vja
AC -

_AB 54 (s 3 ¢
= AC_-75--7§ [75 7;]—-13\5

DE = AC = 18/3 m. Al A




BE 1
Bﬁ-tﬂl‘lw-E

= BEr(IBJsx-jlg] =18 m

CD = AE = AB - BE = (54 — 18) m = 36 m.
So, Width of the river - AC - 18/3 m = (18 x 1.73) m = 3114 m.
Height of the other temple = CD = 18 m.



36. TABULATION

This section comprises of questions in which certain data regarding commo:
disciplines as production over a period of a few years: imports, exports
incomes of employees in a factory, students applying for and qualifying
certain field of study etc. are given in the form of a table. The candidate 1
required to understand the given information and thereafter answer the give:
questions on the basis of comparative analysis of the data.

Thus, here the data collected by the investigator are arranged in a systemati
form in a table called the tabular form. In order to avoid some heads agai:
and again, tables are made consisting of horizontal lines called rows an
vertical lines called columns with distinctive heads, known as captions. Unit
of measurements are given with the captions.

SOLVED EXAMPILES

The following table gives the sales of batteries manufactured by a compan:
lit the years. Study the table and answer the questions that follow:
(S.B.I.P.O. 1998)
NUMBER OF DIFFERENT TYPES OF BATTERIES SOLD BY ¢
COMPANY OVER THE YEARS (NUMBERS N THOUSANDS)

TYPES OF BATTERIES
Year 4AH 7AH 32AH |35AH |[55AH |TOTAL
1992 73 144 114 102 108 543
1993 90 126 102 84 426 528
1994 96 114 75 105 135 525
1995 105 90 150 90 75 510
1996 90 {5 135 ffs 90 465
1997 105 60 165 45 120 495
1998 115 85 160 100 145 605




1. The total sales of all the seven years is the maximum for which battery ?
(a) 4AH (b) 7TAH (c) 32AH (d) 35AH (e) 55AH
2. What is the difference in the number of 35AH batteries sold in 1993 and
19977
(a) 24000 (b) 28000 (c) 35000 (d) 39000 (e) 42000
3. The percentage of 4AH batteries sold to the total number of batteries sold
was maximum in the year:
(@) 1994 . (b) 1995 (c) 1996 (d) 1997 (e) 1998
4. In the case of which battery there was a continuous decrease in sales from
1992 to 1997 ?
(8) 4AH (b) 7 AH (c) 32AH (d) 35AH (e) 55AH
5. What was the approximate percentage increase in the sales of 55AH
batteries in 1998 compared to that in 1992 ?
(a) 28% (b) 31% (c) 33% (d)34% ()37%

Sol. 1. (¢) : The total sales (in thousands) of all the seven years for various
batteries are:

For4AH=75+90+96 + 105 +90 + 105 + 115 = 676

For TAH=144+ 126+ 114 +90+ 75 + 60 + 85 = 694

For 32AH=114+102+ 75+ 150+ 135+ 165 + 160 = 901

For 35 AH=102 + 84 + 105 +90+ 75 + 45 + 100 = 601

For 55 AH= 108 + 126 + 135 + 75 + 90 + 120 + 145 = 799.

Clearly, sales are maximum in case of 324H batteries.

2. (d\ : Required difference = [(84 - 45) x 1000] = 39000.

3. (d) : The percentages of sales of 4AH batteries to the total sales in different
years are:

For 1992 =(75*100/543)%=13.81%

For 1993=(90%100)/528%=17.05%

For 1994=(96*100/465)%=19.35%

For 1995=(105*100/495)%=20.59%

For 1996=(96*100/465)%=19.35%

For 1997=(105*100/495)%=21.21%

For 1998=(115*100/605)%=19.01%

Clearly, the percentage is maximum in 1997.

4. (b) : From the table it is clear that the sales of 7AH batteries have



been decreasing continuously from 1992 to 1997.
3. (d) : Required Percentage =(145-108)/108)*100 %=34.26%=34%.

Ex 2: Study the following table carefully and answer these questions:

NUMBER OF CANDIDATES APPEARED AND QUALIFIED IN A COMPETITIVE
EXAMINATION FROM DIFFERENT STATES OVER THE YEAR

1997 1998 1999 2000 2001

App. [Qual. App. [Qal. |App. [Qual. [App. Qual. |App. [Qual

0200 [720 {8500 0980 ([7400 850 [6800[775 [©500(1125
7500840 [9200 [1050 (8450 [920 9200080 [8800{1020
6400 [780 {8800 [1020 (7800 {890 [8750(1010 [9750{1250
8100 [950 [9500 [1240 (8700 [980 97001200 {8950[995

7800870 (7600940 [9800 [1350 [7600P45 (7990885

A KIFIZIZ

1. Combining the states P and Q, together in 1998, what is the percentage
of the candidates qualified to that of the canditates appeared?
(8) 10.87% (b) 11.49% (c) 12.35% (d) 12.54% (e) 13.50%

2.The percentage of the total number of qualified candidates to the total
number appeared candidates among all the five states in 1999 is :
(a) 11.49%(b) 11.84% (c)-12.21% (d) 12.57%(e) 12.7a1

3. What 1s the percentage of candidates qualified from State N for all the
years together, over the candidates appeared from State N during all the years

together?
(a) 12.36% (b) 12.16% (c) 11.47% (d) 11.15%(e)None of these

4. What 1s the average of candidates who appeared from State Q during the
given yeas?
(8) 8700 (b) 8760 (c) 8810 (d) 8920 (e) 8990

5 . In which of the given years the number of candidates appeared from
State P has maximum percentage of qualified candidates?
(8) 1997  (B) 1998 (c) 1999  (d)2000 (e) 2001

6. Total number of candidates qualified from all the states together in 1997



1s approximately what percentage of the total number of candidates qualifi
from all the states together in 1998 ?
(8) 72% (b) 77% (c) 80% (d) 83% (e) 86%

Sol.1.(c)Required Percentage=(1020+1240) *100%=(2260*100)/18300%
(8800+9500)

=12.35%
Required Percentage= (850+920+890+980+1350) *100%
(7400+8450+7800+8700+9800)
=(4990*100)/42150%
=11.84%
(¢) : Required Percentage=(84-+1050+920+980+102
(7500+9200+8450+9200+8800)*100%
=(4810*100)/43150* %
=11.15%

4. (e) Required average =(8100+9500+8700+9700+8950)/5
=44950/5

=8990
5. (e) : The percentages of candidates qualified to candidates appeared frc
State P during different years are:

For 1997= 780 * 100% =12.19%
6400
for 1998 = 1020*100 %=11.59%
8800

For 1999 = 890*100 %=11.41%;
7800

For 2000 = 1010* 100 % = 11.54%.
8 750
For 2001=1250*100 %= 12.82%
9750
:. Maximum percentage is for the year 2001.



6. (¢) : Required Percentage =(_ 720 + 840 + 780 + 950 + 870) . x 100
980+1050+1020+1240+940

=80%
EX. 3. The following table gives the percentage of marks obtained by seven
students in six , different subjects in an examination. Study the table and
answer the questions based on it. The numbers in the brackets give the

maximum marks n each subject.

(Bank P.O. 2003)

\ Il
(Max. Maths |[Chemistry [Physics [GeographyHistory [Computer
marks) Science

Student (160) [(130) (120)  (100) (60)  [40)

Ayush 90 50 90 60 70 80

Aman 100 80 30 40 30 70

Sajal 90 60 70 70 90 70

Rohit 80 65 30 80 60 60

Muskan [80 65 85 05 50 00

Tanvi |70 73 65 85 40 60

Tharun |65 35 50 77 80 80

1. What was the aggregate of marks obtained by Sajal in all the six subjects?
(a) 409 (b) 419 (c) 429 (d) 439 (e) 449

2. What is the overall percentage of Thrun?
(a) 52.5%  (b) 55% (c) 60% (d) 63% (e) 64.5%

3. What are the average marks obtained by all the seven students in Physics?
(rounded off to two digits after decimal)

(@) 77.26  (b) 89.14 (c) 91.37 (d) 96.11 (e) 103.21
4. The number of students who obtained 60% and above marks in all the
subjects is :

(@) 1 (b) 2 (c) 3 (d) None (e) None of these
6. In which subject is the overall percentage the best?

(a) History (b) Maths (c) Physics (d) Chemistry (e) Geography
Sol. 1.. (e) : Aggregate marks obtained by Sajal



=[(90% of 150) + (60% of 130) + (70% of 120) + (70% of 100) +
(90% of 60) + (70% of40)] = 135+ 78 + 84 + 70 + 54 + 28 = 449.
2. (c) : Aggregate marks obtained by Tarun
= [(65% of 150) + (35% of 130) + (50% of 120) + (77% of 100) + (80% of
60) + (80% of 40)] =97.5 +45.5 + 60 + 77 + 48 + 32 = 360.
Total maximum marks (of all the six subjects)
= (150 + 130 + 120 + 100 + 60 + 40) = 600.

Overall percentage of Tarun = 360 x 100 % = 60%.
600
3. (b) : Average marks obtained in Physics by all the seven students

= 1[(90% of 120) + (80% of 120) + (70% of 120) + (80% of 120)
7
+ (85% of 120) + (65% of 120) + (50% of 120)]

= 1[(90 + 80 + 70 +80 + 85 + 65 + 50)% of 120]
7

=1 [520% of 120] = 89.14.
7
4. (b) : From the table it is clear that Sajal and Rohit have 60% or more
marks
in each of the six subjects.
6. (b) : We shall find the overall percentage (for all the seven students) with
respect to each subject.
The overall percentage for any subject is equal to the average of percentages
obtained by all the seven students since the maximum marks for any subject
is the same for all the students.
Therefore, overall percentage for:
(i) Maths = [1(90+100+90+80+80+70+65)]%
T

= [1(579)]% = 82.14%.

7
(i1) Chemistry = [1(90 + 80 + 60 + 65 + 65 + 75 + 35)]%

/

=[1(430)]% = 61.43%.
¥



(iii) Physics = [1(90 + 80 + 70 + 80 + 85 + 65 + 50)]%
:[z(SZO)]% =74.29%.
(iv) Geography7= [1(60 +40 + 70+ 80+ 95+ 85+ 77)]%
27[1 (507)} =72.43%.
(v) History =[1 (70 +780 + 90+ 60 + 50 + 40 + 80)]%
- i[(470)]% =67.14%.
(Vi) Compute: Science = [1/7 (80 + 70 + 70 + 60 + 90 + 60 + 80)]%

=[1(510)]% = 72.86%.
5

Clearly; this. percentage is highest for Maths.

ex.4. Study the following table carefully and answer tbe questions given
below:(Bank P.O. 2001)

CLASSIFICATION OF 100 STUDENTS BASED ON THE MARKS
OBTAINED BY THEM IN PHYSICS AND CHEMISTRY IN AN
EXAMINATION

Marks out

Of 50 0and [30and [20 and 10and (0 and
Subject  Jabove Above |above above above
physics B 32 80 92 100
chemistry W 21 66 31, 100
(aggregate

Average) |/ 27 73 37 100

1. The number of students scoring less than 40% marks in aggregate IS

(a) 13 (b) 19 (c) 20 (d) 27 (e) 34
2. If at least 60% marks 1n Physics are required for pursuing higher studies in
Physics,how many students will be eligible to pursue higher studies in
Physics?

(a) 27 (b) 32 (c) 34 ()41 (e) 68
3. What is the difference between the number of students passed with 30 as



cut-off marks in Chemistry and those passed with :JUas cut-off marks in
aggregate?
(@3 (b4 (c)> (d)6 (€)7

4. The percentage of the number of students getting at least 60% marks in
Chemistry over those getting at least 40% marks in aggregate, is
approximately:

@?21% (b)27% ©)29% (d)31% (e) 34%
5. If 1t 1s known that at least 23 students were eligible for a Symposium on
Chemistry the minimum qualifying marks in Chemistry for eligibility to
Symposium would lie in the range:

(a) 40-50 (b) 30-40 (c) 20-30  (d) Below 20

Sol. 1. (d) : We have 40% of 50 =(40 x 50)= 20.
100
.. Required number = Number of students scoring less than 20 marks
in aggregate
= 100 - number of students scoring 20 and above
marks in aggregate = 100 - 73 = 27.
2. (b) : We have 60% of 50 =(60 x 50) = 30.

100

.. Required number = Number of students scoring 30 and above mark

in Physics = 32.
3. (d) : Required difference = (Number of students scormg 30 and
above in mark in Chemistry) (Number of students scoring 30 and
above marks in aggregate) =27-21=6.
4. (c) : Number of students getting at least 60% marks in Chemistry

= Number of students getting 30 and above marks in Chemistry = 21.
Number of students getting at least 40% marks in aggregate

= Number of students getting 20 and above marks in aggregate = 73.

.. Required Percentage = (21x 100)% = 28.77% ~29%.
73

6. (c) : Since 66 students get 20 and above marks in Chemistry and out of
these 21 students get 30 and above marks, therefore to select top 35 students
in Chemistry, the qualifying marks should lie in the range 20-30.



37. BAR GRAPHS

This section comprises of questions in which the data collected in a particular discipline
. are represented in the form of vertical or horizontal bars drawn by selecting a particular
scale. One of the parameters is plotted on the horizontal axis and the other on the
vertical axis. The candidate is required to understand the given information and
thereafter answer the given questions on the basis of data analysis.

Ex. 1. The bar graph given below shows the foreign exchange reserves of a country
(in million US §) from 1991-92 to 1998-99. Answer the questions based on this graph.

(Bank PO. 2001)

FOREIGN EXCHANGE RESERVES OF A COUNTRY
(in million US §)

5040

3720
3120
2640
1 2520
B B = - % & & a
= o ™ <+ i b = @®
o & = @ S & = =3
2 - = = -~ = ] e

1. The foreign exchange reserves in 1997-98 was how many times that in 1994-95 ?
(a) 0.7 (b) 1.2 (¢) 14 (d) 1.5 (e) 1.8
2. What was the percentage increase in the foreign exchange reserves in 1997-98 over
1993-94 ?
(a) 100 (b) 150 (e} 200 (d) 620 (e) 2520
3. For which year, the percent increase of foreign exchange reserves over the previous year,
is the highest ?
(a) 1992-93 (b) 1993-94 {c) 1994-85 (d) 1996-97 (e) 1997-98



4. The foreign exchange reserves in 1996-97 were approximately what percent of the

average foreign exchange reserves over the period under review ?
(a) 95% (b) 110% () 115% (d} 125% (e) 140%

5. The ratio of the number of years, in which the foreign exchange reserves are above the

average reserves, to those in which the reserves are below the average reserves, is :

(a)2:6 (b)3:4 (03:5 (d)4:4 @ 5:3
’ 5040
: uired = = 1.6.
Sol. 1. (d) Req ratio 3360 5

2. (a) : Foreign exchange reserves in 1997-98 = 5040 million US 8
Foreign exchange reserves in 1993-94 = 2520 million US §.

Increase = (5040 — 2520) = 2520 million US §.
2520
2520

8. (a) : There is an increase in foreign exchange reserves during the years 1992-93,
1994-95, 1996-97 and 1997-98 as compared to previous year (as shown by

Percentage increase = [ * 100]% = 100%.

bar-graph).
The percentage increase in reserves during these years compared to previous
year are :
(i) For 199208 = | 8720-2640) 100]% - 4091%
| 2640
(i) For 1994-96 = wxlm]m - 3333%
L 2620
(i) For 190697 = | 4320-3120) 100]% - 3846%
| 3120
(iv) For 1997-98 = 5.5.‘!‘“:.3‘5‘.‘02?9! x 100]% = 1667%

Clearly, the percentage increase over previous year is highest for 1992-93.
4. (d) : Average foreign exchange reserves over the given period

- [%x(zsd0+3‘f2l}+ 2520 + 3360 + 3120 + 4320 + 5040 + 3120)] million US$

= 3480 million US 8.
Foreign exchange reserves in 1996-97 = 4320 million US §.

4320
uired Percentage =
R o (3480

* 100]‘.5 = 124.14% =~ 125%.

5.(c) : Average foreign exchange reserves over the given period = 3450 million US §.

The country had reserves above 3480 million US $ during the years 1992-
93, 1996-97 and 1997-98 ie., for 3 years and below 3480 million US $
during the years 1991-92, 1993-94, 1994-95, 1995-96 and 1998-99 ie, for
5 years.

Hence, required ratio = 3 : 5.



Ex. 4. Out of the two bar graphs provided below, one shows the amounts (in Lakh
Rs.) invested by a Company in purchasing raw materials over the years and the other
shows the values (in Lakh Rs.) of finished goods sold by the Company over the years.
Study the two bar graphs and answer the questions based on them.

Amount Invested in Raw Materials and the Value of Sales of Finished Goods for

Rs. in Lakhs

Rs. in Lakhs

a Company over the Years
Amount Invested in Raw Materials (Rs, in Lakhs)

600 525
450 376 — 420
330
300 225 —
150 120
0 |

1895 1996 1997 1998 1999 2000

Years

Value of Sales of Finished Goods (Rs. in Lakhs)

600 500 D

200 200 e

1995 1996 1997 1998 1999 2000

Years
In which year, there has been a maximum percentage increase in the amount invested
in Raw Materials as compared to the previous year 7
(a) 1996 (b) 1997 (¢) 1998 (d) 1999 (e} 2000
In which year, the percentage change (compared to the previous year) in the investment
on Raw Materials is the same as that in the value of sales of finished goods ?
(a) 1996 (b) 1997 (c) 1998 (d) 1999 (e) 2000
What was the difference between the average amount invested in Raw Materials during
the given period and the average value of sales of finished goods during this period ?
(a) Rs. 62.5 lakhs (b) Rs. 68.5 lakhs (c) Rs. 71.5 lakhs
(d) Rs. 775 lakhs (¢ Rs. 83.5 lakhs



4. The value of sales of finished goods in 1999 was approximately what percent of the
average amount invested in Raw Materials in the years 1997, 1998 and 1999 ?

(a) 33%

(b) 37% (c) 45% (d) 49% {e) 53%

5. The maximum difference between the amount invested in Raw Materials and the
value of sales of finished goods was during the year :

(a) 1995 (b) 1996 (¢) 1997 (d) 1998 (e) 1999
Sol. 1. (a) : The percentage increase in the amount invested in raw-materials as
compared to the previous year, for different years are :
For 1996 = Mxxm % = 87.5%
- lm e
For 1997 = | 27 = 29, 100|% = 6667%
. 225 |
For 1998 there i1s a decrease.
For 1999 = | 22 =330, 100 |% = 59.09%
L 330 J
For 2000 there is a decrease.
There is maximum percentage increase in 1996.
2. (b) : The percentage change in the amount invested in raw-materials and in the
value of sales of finished goods for different years are :
Year Percentage change in Amount Percentage change in
invested in raw-material value of sales of finished goods
1996 B2 . 100]% = 875% (300 - 200 190 |% = 50%
R 200 ]
1997 375225 100]% - 66.67% (500 - 300) 100 |4% - 6667%
225 | 300 g
(330 - 375) , [ (400 - 500) |
1998 378 x 100]% 12% 500 X 100J % =-20%
1999 Mnlm]%uss.m (600 - 400) , 100 |% = 50%
| 330 | 400 ]
(420 - 525) _ (460 — 600) Je=
2000 525 X IUOJ% = - 20% 600 X 100-%- 23.33%.
Thus, the percentage difference is same during the year 1997.
3. (d) : Required difference = Rs. lL% » (200 + 300 + 500 + 400 + 600 + 460)
-%x(l20+225+375+330+525+420):| lakhs
= Rs. [(T] - [%]] lakhs = Rs. (410 — 332.5) lakhs = Rs. 77.5 lakhs.
4.(d : Required percentage - o %100 |% = 48.78% = 49%.
(375 + 330 + 525)



5. (c) : The differcnces between the amount invested in raw material and the value
of sales of finished goods for various years are:

For 1995 = Rs. (200 - 120) lakhs = Rs. 80 lakhs.
For 1996 = Rs. (300 - 225) lakhs = Rs, 75 lakhs.
For 1997 = Rs. (500 - 375) lakhs = Rs. 125 lakhs.
For 1998 = Rs. (400 - 330) lakhs = Rs, 70 lakhs.
For 1999 = Rs. (600 -~ 525) lakhs = Rs. 75 lakhs.
For 2000 = Rs. (460 - 420) lakhs = Rs. 40 lakhs.
Clearly, maximum difference was during 1997.



38. PIE-CHARTS

IMPORTANT FACTS AND FORMULAE

The pie-chart or a pie-graph is a method of representing a given numerical data in the
form of sectors of a circle.

The sectors of the circle are constructed in such a way that the area of each sector is
proportional to the corresponding value of the component of *he data.

From geometry, we know that the area of the sector of a circle is proportional to the
central angle.

So, the central angle of each sector must be proportional to the corresponding value of
the component.

Since the sum of all the central angles is 360°, we have

Value of the component b
360
Total value . ]l

Central angle of the component = [

SOLVED EXAMPLES

The procedure of solving problems based on pie-charts will be clear from the following

solved examples.

Example 1. The following pie-chart shows the sources of funds to be collected by
the National Highways Authority of India (NHAI) for its Phase Il projects. Study the
pie-chart and answer thc questions that follow.

SOURCES OF FUNDS TO BE ARRANGED BY NHAI
FOR PHASE IT PROJECTS (IN CRORES RS)

Market Borrowing
29,952

Total funds to be arranged for Projects (Phase [I) = Rs. 57,600 crores.
1. Near about 20% of the funds are to be arranged through :

{a) SPVS (b) External Assistance
{¢) Annuity (d) Market Borrowing
2. The central angle corresponding to Market Borrowing is :
{a) 52° (b) 137.8% (e) 187.2° (d) 192.4°

3. The approximate ratio of the funds to be arranged through Toll and that through
Market Borrowing is :
-(a) 2:8 (b) 1:6 () 3:11 (d)2:5



4. If NHAI could receive a total of Rs. 9695 crores as External Assistance, by what
percent (approximately) should it increase the Market Borrowings to arrange for the
shortage of funds ?

(a) 4.5% (b) 7.5% (c) 6% (d) 8%

6. If the toll is to be collected through an outsourced agency by allowing a maximum 10%
commission, how much amount should be permitted to be collected by the outsourced
agency, so that the project is supported with Rs. 4910 crores ?

(a) Rs. 6213 crores (b) Rs. 5827 crores (¢) Rs. 5401 crores (d) Rs. 5216 crores

SOLUTION

1. (b) : 20% of the total funds to be arranged = Rs. (20% of 57600) crores
= Rs. 11520 crores = Rs. 11486 crores.

Rs. 11486 crores is the amount of funds to be arranged through External Assistance.

29952 360“] - 1872°.
57600

2. (¢) : Central angle corresponding to Market Borrowing = [

: ’ 4910 1 1
3. (b) : Reguired ratio = - T S
4. (¢) : Shortage of funds arranged through External Assistance
= Rs. {11486 -~ 9695) crores = Rs, 1791 crores.
.. Inerease required in Market Borrowings = Rs. 1791 crores.

Percentage inerease required = {%x 100]% = 598% = 6%.

\
5. (¢) : Amount permitted = (Funds required from Toll for projects of Phase I1)
+ (10% of these funds)
= Rs. 4910 crores + Rs. (10% of 4910) crores
= Rs. (4910 + 491) crores = Rs. 5401 crores
Example 2. The pie-chart provided below gives the distribution of land (in a village)

ider various food crops. Study the pie-chart carefully and answer the questions that
Hlow.

DISTRIBUTION OF AREAS (IN ACRES) UNDER VARIOUS FOOD CROPS

1. Which combination of three crops contribute to 50% of the total area under the food

erops ?
(a) Wheat, Barley and Jowar (b) Rice, Wheat and Jowar
(¢} Rice Wheat and Barley (d) Bajra, Maize and Rice

2. If the total area under jowar was 1.5 million acres, then what was the area (in million
acres) under rice ?
(a) 6 (b 7.6 (c) 9 (d) 4.5



3, If the production of wheat is 6 times that of barley, then what is the ratio between
the yield per acre of wheat and barley 7
(@) 3:2 (b)3:1 (0 18:1 d)2:3

4. If the yield per acre of rice was 50% more than that of barley, then the production of
barley is what percent of that of rice ?
(a) 30% GRS (o) 35% (d) 36%

5. If the total area goes up by 5%, and the area under wheat production goes up by 12%,
then what will be the angle for wheat in the new pie-chart ?

(a) 62.4° (b) 76.8° (c) 80.6° (d) 84.2°

SOLUTION

1. {¢) : The total of the central angles corresponding to the three crops which cover 50%
of the total area, should be 180°. Now, the total of the central angles for the
given combinations are :

(1) Wheat, Barley and Jowar = (72° + 36° 4 18°) = 126°
(21) Rice, Wheat and Jowar = (72° + 72° + 18°) = 162°
(iii) Rice, Wheat and Barley = (72° + 72° + 36°) = 180°
(1v) Bayra, Maize and Rice = (18° + 45° + 72°) = 135°
Clearly, (iii) is the required combination.

2. (a) : The area under any of the food crops is proportional to the central angle
corresponding to that crop.

Let, the area under rice production be x million acres,

72:-:1.5}

TE S

Thus, the area under rice production = 6 million acres,

8. (B) : Let the total production of barley be T tonnes and let Z acres of land be put
under barley production.

Then, the total production of wheat = (6T) tonnes.
Also, area under wheat production = (2Z) acres,
_ Area under Wheat production
" Area under Barley production  36°
and therefore, Area under wheat = 2 x Area under barley = (2Z) acres

A ST) 3T)
Now, yield per acre for wheat = E} tonnes/ acre = T} tonnes/ acre

Then, 18: T2 =15:x = x:[

fad v §
and yield per acre for barley = | ZZI: | tonnes/ acre.
\L)

3T/ Z] baw
Tz | J: 1.
4. (b) : Let Z acres of land be put under barley production.
Area under rice production  72°
Then, Area,.undur barley production  36°
.. Area under Rice production = 2 x area under barley production = (2Z) acres,
Now, if p tonnes be the yield per acre of barley then, yield per acre of rice

.. Required Ratio = {

= (p+ 50% of p) tonnes = (% p] tonnes.



». Total production of rice = (yield per acre) x (area under production)
[
= | %p} x 2Z = (3pZ) tonnes.
\
And, Total production of barley = (pZ) tonnes.

:» Percentage production of barley to that of rice = [é;% x 100]% = 33%%.

5. (b) : Inmitially let ¢ acres be the total area under consideration.

3
Then, area under wheat production initially was = (-7-2— x :] acres = {‘- acres.
. 360 \5)

Now, if the total area under consideration be increased by 5%, then the new
value of the total area = [-JE t] acres.

100
Also, if the area under wheat production be increased by 12%, then the new

value of the area under wheat = {"5 + [12% of _‘g]:l Sorell = (151:;] ‘ \

~ Central angle corresponding to wheat in the new pie-chart
[llﬁt] 3
. l'Area under wheat (new) 360T _ |\ 500

Total area (new) 106¢

Example 3. The following pie-charts show the distribution of students of graduate

1d post-graduate levels in seven different institutes — M, N, F, Q. R, S and T in a town.
(Bank PO. 2003)

JISTRIBUTION OF STUDENTS AT GRADUATE AND POST-GRADUATE LEVELS
IN SEVEN INSTITUTES — M, N, P Q,R,SAND T

Total Number of Students of Total Number of Students of
Graduate Level = 27300 Post-Graduate Level = 24700

1. How many students of institutes M and S are studying at graduate level ?
(a) 7516 (b) 8463 (o) 9127 (d) 9404

2. Total number of students studying at post-graduate level from institutes N and P is :
{a) 5601 (b) 5944 (c) 6669 (d) 7004

3. What is the total number of graduate and post-graduate level students in institute R 7
{a) 8320 (b) 7916 {c) 9116 (d) 8372

4. What is the ratio between the number of students studying at pest-graduate and
graduate levels respectively from institute S ?

(a) 14 : 19 (h) 19 : 21 (0'17: 21 (d) 19: 14



5. What is the ratio between the number of students studying at post-graduate level
from institute S and the number of students studying at graduate level from institute
Q?

(&) 18 : 19 (b) 21 : 13 (c}13: 8 {d) 19 ; 13

SOLUTION

1. {b) : Studenis of institute M at graduate level = 17% of 27300 = 4641.
Students of institute S at graduate level = 14% of 27300 = 3822.
» Total number of students at graduate level in institutes M and S

= 4541 + 3822 = 844G3.
2. () : Required number = (15% of 24700) + (12% of 24700) = 3705 + 2064 = 6689,
3. (d): Required number = (18% of 27300) + (14% of 24700) = 4914 + 3458 = 8372

(21% of 24T700) = 21x24700 _ 19
(14% of 27300) 14x27300 14~

(21% of 24700) _ 21x 24700 _ 19
(13% of 273000 13 x 27300 13

Example 4. Study the following pie-chart and the table and answer the questions
ased on them. (S.B.LRO. 1959

PROPORTION OF POPULATION OF SEVEN VILLAGES IN 1997

4. (d) : Required ratio =

5. (d) : Required ratio =

Village % Population Below Poverty Line
R | Z
16% |11% . X 38
¥ 2
S 15% =

11% Z 42
X R 51

T 16%
21% | V 5 49
10% T 48
v a8

1. Find the population of village 8 if the population of village X below poverty line in
1997 is 12160.

(&) 18500 (b) 20500 (c) 22000 (d} 26000

2. The ratio of population of village T below poverty line to that of village Z below poverty
line in 1997 is :
(a) 11 : 23 (b) 13 : 11 (e 23 : 11 (d) 11 : 13

3. If the population of village R in 1997 is 32000, then whai will be the population of
village Y below poverty line in that vear ?
{a) 14100 (h) 15600 (el 16500 {d) 17000

4. Ifin 1998, the population of villages Y and V increase by 10% each and the percentage
of population below poverty line remains unchanged for all the villages, then find the

population of village V below poverty line in 1998, given that the population of village
Y in 1997 was 30000.

fa) 11250 (h) 12760 (c} 13140 (d) 13780



., Ifin 1999, the population of village R increases by 10% while that of village Z reduces
by 5% compared to that in 1997 and the percentage of population below poverty line
remains unchanged for all the villages, then find the approximate ratio of population
of village R below poverty line to the ratio of population of village Z below poverty line
for the year 1999, .

(a) 2:1 (b)3:2 (0)4:3 (d)5:4
SOLUTION
. () : Let the population of village X be x
Then, 38% of x = 12160 = x = Blﬁgs;lﬂ() = 32000.
Now; if s be the population of village S, then
16 : 11 = 32000 : s i TR e

16
. (¢) : Let N be the total population of all the seven villages.
Then, population of village T below poverty line = 46% of (21% of N)
and population of village Z below poverty line = 42% of (11% of N)
46% of (21% of N) _46x21 _ 23
42% of (11% of N) 42x11 11’
. (b) : Population of village R = 32000 (given),
Let the population of village Y be y.
| 4
Thes, 16515 = 3200035 = § = % - 30000
=~ Population of village Y below poverty line = 52% of 30000 = 15600.
. (b) : Population of village Y in 1997 = 30000 (given).
Let the population of village V in 1997 be v
Then, 15:10 = 30000:v = u-—amzus”m-zowo. .
Now, population of village V in 1998 = 20000 + (10% of 20000) = 22000.
~ Population of village V below poverty line in 1998 = 58% of 22000 = 12760,
. (&) : Let the total population of all the seven villages in 1997 be N.

-, Required ratio =

Then, population of village R in 1997 = 16% of N = % N
and population of village Z in 1997 = 11% of N = ]L‘:)-N.

. : . 16 16 1760
. Population of village R in 1999 = {0 N +[10% of - N |} = 2100 N
i - '( * 100 ]} 10000

13

: Sy 13 { 11 _ 1045
and population of village Z in 1999 = {moN | 5% of ENJ} = oon N

Now; population of village R below poverty line for 1999 = 51% of (-113-6—0 N ]

and. population of village Z below poverty line for 1999 = 42% of [-1 e N].

1760
51% of [—N)
10000/ _ 51x1760 2
-

. Required ratio = =i
o (imj N} 42 1045




39. LINE-GRAPHS

This section comprises of questions in which-the data collected in a particular discipline
are represented by specific points joined together by straight lines. The points are
plotted on a two-dimensional plane taking one parameter on the honzontal axis and the
other on the vertical axis. The candidate is required to analyse the given information
and thereafter answer the given questions on the basis of the analysis of data.

based on it.

SOLVED EXAMPLES

Ex. 1. In a school the periodical examinations are held every second month. In a

session during Apr. 2001 — Mar 2002, & student of Class IX appeared for each of the
periodical exams. The aggregate marks obtained by him in each periodical exam are
represented in the line-graph given below. Study the graph and answer the questions
(S8.B.I.PO. 2003)

MARKS OBTAINED BY A STUDENT IN SIX PERIODICAL EXAMS HELD IN
EVERY TWO MONTHS DURING THE YEAR IN THE SESSION 2001-02

Maximum Total Marks in each Periodical Exam = 500

410

390
oo Foo
M T ===
360

Marks

L] T L]

T T L}
Apr-01 Jun-01 Aug0l Oct-01 Dec-01 Feb-02
Periodical Exams

1. The total number of marks obtained in Feb. 02 is what percent of the total marks

obtained in Apr 01 ?
(a) 110% (b) 112.5% () 115% (d) 116.5% (e) 117.5%

2. What are the average marks obtained by the student in all the periodical exams

during the session ?
(a) 373 (b 379 {¢) 381 (d) 385 {e) 389

3. What is the percentage of marks obtained by the student in the periodical exams of

Aug. 01 and Oct. 01 taken together ?
(a) 73.25% (b) 75.5% le) 7T7% (d) 78.75% (&) 79.5%

4. In which periedical exams there is a fall in percentage of marks as compared to the

previous periodical exams ?
(a) None (b) Jun. 01 (¢) Oct. 01 (e) Feb. 02 (¢) None of these

6. In which periodical exams did the student obtain the highest percentage increase in

marks over the previous periodical exams ?
(@) Jun. 01 (b) Aug. 01 ic} Oct. 01 (d) Dec. 01 (e) Feb, 02

Sol. Here it is clear from the graph that the student obtained 360, 365, 370, 385, 400
and 405 marks in periodical exams held in Apr 01, Jun. 01, Aug. 01, Oect. 01,

Dec. 01 and Feb. 02 respectively.



1. (8 -
 vap ! g

3. (b :

4. (a)

B5.(ey :

Required percentage (% x 100)% = 112.5%.

Average marks obtained in all the periodical exams
380.83 =~ 381

- %x{360+365+370+3ﬁ5+400+405| =
1370 + 385)
L B, PO

ired centage =
STUBE Percintige [(5001—500}

755
= | === x100|% = 75.6%.
oo]% {1000“ ] 5.5

: As is clear from the graph, the total marks obtained in periodical exams,

£0 on inereasing. Since, the maximum marks for all the periodical exams
are same, it implies that the percentage of marks also goes on increasing.
Thus, in none of the periodical exams, there is a fall in percentage of marks

compared to the previous exam,

Percentage increase in marks in various periodical exams compared to the

previous exams are |

[0

For Jun. 01 = = 100]"&- = 139%

For Aug. 01 =

5

[‘37-" 299 100]%: 137%

X 100"1: = 406%

For Oct. 01 = [ts_ss- 370

(400 - 385) 100] % < 290%

5

(405 - 400)

For Dec. 01 = l'

For Feb. 02 - [ IUO]% = 1.25%,

Clearly, highest pcrt:cntage increase in marks is in Oet. 01,

Ex, 2, The following line-graph gives the ratio of the amounts of imports by a
Company to the amount of exports from that Company over the period from 1995 to
2001. The questions given below are based on this graph.

Ratio of Value of Imports to Exports by a Company over the Years

1.6 1.55

L5
14
1.3
1.2
1 |
1.0
0.9
0.8
0.7
0.6
0.5
0.4

0.3
0.2 o5

0.1

1 1 i ] L 1 L

Years 1995 1996 1997 1998 1999 2000 2001

(S.B.I.LPO. 2001)



1. In how many of the given vears were the exports more than the imports ?

{a) 1 (b) 2 (c) 3 (d) 4 (@) None of these
2. The imports were minimum proportionate to the exports of the Company in the year :
(a) 1995 (b) 1996 (c) 1997 (d) 2000 (e) 2001

3. If the imports of the Company in 1996 was Rs. 272 crores, the exports from the
Company in 1996 was :

(a) Rs. 370 crores (b) Rs. 320 crores (¢) Rs. 280 crores
(d) Rs. 275 crores {e) Rs. 264 crores

4. What was the percentage increase in imports from 1997 to 1998 ?
(a) 72 (b) 56 (c) 28 (d) None of these (e) Data inadequate

5. If the imports in 1998 was Rs. 250 crores and the total exports in the years 1998 and
1999 together was Rs. 500 crores, then the imports in 1999 was °

{z) Rs. 250 crores {b) Rs. 300 crores (¢) Rs. 357 crores
{d) Rs. 420 crores (@) None of these

Sol. 1.(d) : The exports are more than the imports implies that the ratio of value of
imports to exports is less than 1.

Now, this ratio is less than 1 in the years 1995, 1996, 1997 and 2000.
Thus, there are four such years.

2. (¢) : The imports are minimum proportionate to the exports implies that the
ratio of the value of imports to exports has the minimum value.
Now, this ratio has a minimum value of 0.35 in 1997, i.e., the imports are
minimum proportionate to the exports in 1997,

3. (b) : Ratio of imports to exports in the year 1996 = 0.85.
Let the exports in 1996 = Rs. x crores.

2 272 272
Then, U 085 = =x= o5 " 320.
Exports in 1996 = Rs. 320 crores.

4. (¢) : The graph gives only the ratio of imports to exports for different years. To
find the percentage increase in imports from 1997 to 1998, we require more
details such as the value of imports or exports during these years. Hence,
the data is inadequate to answer this question.

5. (d) : The ratio of imports to exports for the years 1998 and 1999 are 1.25 and
1.40 respectively.

Let the exports in the year 1998 = Rs. x crores.
Then, the exports in the year 1999 = Rs. (500 — x) crores.

125 = 250 = x= f;;-% = 200 [Using ratio for 1998]
>4

Thus, the exports in the year 1999 = Rs. (500 — 200) crores = Rs. 300 crores.
Let the imports in the year 1998 = Rs. y crores.

Then, 140 = 533 = y = (300 140) = 420.

Imports in the year 1999 = Rs. 420 crores.
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