
4. 

SIMPLIFICATION 

IMPORTANT CONCEPTS 
. BODMAS Rule : This rule depicts the correet sequence in which the operations are 

to be executed, so as to find out the value of a given expression. 

Here, B' stands for "Bracket, '0' for 'of, D'for "Division, M' for Multiplicatio, 
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 

() of G) Division (i) Multiplication (iv) Addition () Subtraction. 
II. Modulus of a Real Number Modulus of a real number a is defined as 

a, if a >0 

a-, if a < 0. 
Thus, I 51 = 5 and | - 51 = - (-5) = 5. 

I Virnaculum (or Bar): When an expression con'tains Virnaculum, before applying the 

BODMAS rule, we simplify the expression under the Virnaculum. 

SOLVED EXAMPLES 
Ex. 1. Simplify i) 6006- 500 10 (i) 18800 70+ 20. 

50 Sol. (1) 5005 5000+10 5005- = 5005- 500 4505. 
10 

18800 
i 18800+470+20 = 

470 
0 = 40 +20 = 2 

Ex. 2. Simplify: b -[b -(a + b) - {b- (b-a - b))+ 2a] (Hotel Management, 2002) 

Given expression = b-b- (a + b)- tb - (6-a +b))+ 2a] 
= b- b a -b- tb -2b +al +2a] 
b--a - lb-2+a + 2al 

= b--4-1-b+ 3a}] = b--4+b 34l} 
= b-- 4a + bl = b+ 4a -b 4a. 

Ex. 3. What value will replace the question mark in the following equation ? 

Sol 

Sol. Let 

11--) 
1n)- 

Then, = 

Hence, miseing.fraction = 3 
67 
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Simpli 

of the same numbe by a 
(8.B.I.PO. 0n 

ofnumber 

1s 
greatèr 

than 

of &-8Ex.4. 

What is half of thet
number 7 

Sol. Let the number be x. Then, T5 
of of j of a 

-8 

60-66 8 ai * 
* 8 

316 
( 

315 

(8x 316 630 

Hence, required 
number 

316. 

Ba. 6. Simpliky 

Given exp. 1 0- 
Sol. 

Ex. 6. Simplify: 108 36 of 

Given exp. = 
108+9+ .121 130 

Sol. 

(S.S.C. 1999) 

Ex. 7. Simplify:- +5.25. 

21 

10 525 21 1510063 
Given exp. 100 10 14 526 14 7 

Sol. 100 

Ex. 8. Simplify: () 12.06 x 6.4 0.6 (in.6x6+ .6 6. (Bank P0. 2003) 

5.4 
Sol Given exp. = 12.05x 1205 x9 = 108.45. 

0.6 

6 
i) Given exp. = 6x6+ 36+.1 46. 

Ex. 9. Pind the value of x in each of the following equations 

2 
3.6 x 0.2 

(i) 9648.24 + 964.824+I-36.4824 3794.1690 

Giin 8.5-57+28»|x4.26 (0.2) -306. (Hotel Management, 1997) 

Sol. ( = 2x 3.6 x02 r = 21/2810 
144 1.44 



Simplification 

S64.824 (3794.1696 +36.4824)-3848.24 8830.862-3848.24 182412 

364.824 2 
182412 

8-e-7 0885-68-2 
8.6-5.6x-7.6x-281 426 = 306 e 8.5- 2-28x 106.25 306 

5-J-2125x -297.5 306 8.5x +212.5x +297.5 306
306 

297.5 3.5. (306 221)* * 297.5 * = 

85 

Ex. 10. find the value of. 

Sol. 

-- 26 

Ex. 11. Find the value of 4- 

4- 4-- 
1 1 3 

Sol. Given exp. = 4-- 
1+ 31/9) 

1+ 

3914) 4-x 31 
40 

5 

4- *(40/3) 
31 

= 1, then find the value of «. 

Ex 12. If- (MA.T 1998) 

2 1 
1 1+(1-) 2 

Sol. We nave: 

1/1- 

2x 2-x 3r = 2 

Ex. 13. (1) If; and 8a+ 5b = 22, then find the value of a. (R.R.B, 2002) 

(R.R.B. 2000) 

(R.R.B. 2002) 

(in 1, then find the value of a. 
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Sol. ( 

20 4 
Sa +56 22 8a + 5xa 22 8a + a 22 

44a = 66 a = 

Gn S -1 e 3x-2(x-3=1 e 3r-2x+6 = 12 s *= 6, 12 

13 Bx. 14. If 2+3y = 34 and = , then find the value of 6y + 7z. 

(S.B.I.PO. 2 Sol. The given equations are 

2x+3y = 34 nd, - 3 8x +8y 13y 8x -5y = 0 
Multiplying (i) by 5, (i) by 3 and adding, we get 34x = 170-or x = 5. Putting x = 5 in (î, we get: y = 8. 

5y + 7x = (5 x 8 + 7 x 5) = 40 + 35 75. 
Ex. 15. If 2x + 3y+ Z= 55, I+z- y 4 and y - x+ 2= 12, then what are the vaha 

of z, y and z? 
(Bank P0. 200 Sol. The given equations are:. 

2x + 3y + z 55 ..); x+ z - y = 4 ); y-x+ z= 12 Subtracting (ii) from (i), we get: x+ 4y= 51 
Subtracting (ii) from (i), we get: 3x + 2y = 43 
Multiplying (v) by 2 and subtracting (iv) from it, we get: 5x = 35 or x= 7. Putting x = 7 in (iv), we get: 4y = 44 or y+ 11, Putting x = 7, y= 11 in i), we get: z = 8. 

Ex. 16. Find the value of 11 (S.S.C. 200 
Sol. Given expression =" 99 2 1 

100 100 50 

1 
Ex 17. Find the value of *44x55x6*" 9x 10 Sot. Given expression

Ex. 18. Simplify: 99 X 245. 
49 

(R.R.B. 2000 
Sol. Given expression = 100 245 = x 245 4899 x 5 24495. Ex. 19. A board 7 ft. 9 inches Iong is divided into 3 equal parts, What is the leng 

of sach part ? 

(otel Management, 2003 Sol. Length of board = 7 ft. 9 inches = (7 x 12 + 9) inches = 93 inches. Length of each part = inehes = 31 inches 2 ft. 7 inehes.
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Ex. 20. A man divides Rs. 8600 among 6 sons, 4 deughters and 2 nephews. If each 
dugh ter receives four times as much as each nephew, and each son receives five times 
a mu ch as each nephew, how much does each dh ughter receive ? 

Sol. Let the share of each nephew be Rs. x. 

Then, share of each daughter = Rs. (4x); share of each son = Rs. (5:x). 
So, 5 x 5x + 4x 4x+ 2 x x = 8600 25x+ 16x + 2x = 8600 

(8.8.C. 2000) 

43x 8600 x = 200. 
Share of each daughter = Rs. (4 x 200) = Rs. 800. 

Ex. 21. A man spends of his salary ön house rent, of his salary on food and 

of his salary on eonveyance. If he has Rs. 1400 left with him, find his erpenditure 

on food and conveyance. 

Part of the salary left 1 - -- Sol. 

Let the monthly salary be Rs. x, 

(1400x 40 Then,of x = 1400 x = 8000. 
40 

Expenditure on food Rs.x8000 Rs. 2400. 

Expenditure on conveyance = Rs. xsopo-Rs. 1000 
. 22. A third of Arun's marks in Mathematics axceeds a half of his marks in 

Engish by 30. If he got 240 marks in the two subjects together, how maiy marks id 
he get in English ? 

Sol. Let Arun's marks in Mathematics and English be' x and y respectively 

Then, y 30a 2x-3y 180. and x+y = 240 ..i) Then, 
Solving () and (i), we get: x = 180 and y « 60 

Ex. 23. A tin of oil was full. When 6 bottles of oil were taken out and four battles 

of oil were poured into it, it was full. How many bottles of oil can the tin eontain? 

(Seetion Officers', 2001) 
Sol. Suppose x bottles can' fill the tin completely 

Then, x= 6-4) 2 x 40. 

Required number of bottles 40. 

1 
Bx. 24. Ifof a pencil is blaçk, of the remaining is white and the remaining 

3cm is blúe, find the total length of the penail. 
Let the total lengthof the pencil be xcm. Then, 

( 
Black part - cm, Remaining part = a- 
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Si em - E cm.,Remaining part=| 

White part 

6 
or x - 8 em. 
16 2 

E.26. Ina certah ofmce, of the workers are wOmen, of the 

are marrde 
WOman 

Hence, total length of the pencil = 8 cm. 

married endof the married 
women'have children. Ifof the men e 

of the married men have children, what part of workers are without 

Sol. Let the total number of workers be x. Then, 

hout childr 

Number of women = and number of men 

Number of women having children =of 

Number of men having children = of 

Number of workers having children, 

Workers having no children = = of all workers. 

Ex. 26. A crate of mangoes contains one bruised mango for every 30 mangoes n pe 
crate. If 3 out of every 4 bruised mangoes are considered 'unsalable, and there m unsalable mangoes in the crate, then how many mangoes are there in the crate Sol. Let the total number of mangoes in the crate be x. Then, 

Number of bruised mangoes 2. for 

Number of unsalable mangoes | 
1 

A 12 or x = (12 x 40) = 480. 
40 

Hence, total number of mangoes in the crate = 480. Ex. 27. A train starts full of passengers. At the first station, it draps one-t ea 
the passengers and takes 280 more. At the second station, it drops one-half of tue dic 
total and takes, 12 more. On arriving at the third station, it is found to hav passengers. Find the number of passengers in the beginning. Sol. Let the number of passengers in the beginning be x. 

After 1st station, number of passengersS -380- der 
CU After 2nd station, number of passengers Rs. +280+12 

+280 t+12 248 280 = 2x236 192 

i-12 288. 
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Ex. 28. If a+ = 117 end ab 64, then find the value of 

Sol (a + b = a2 + b + 2ab = 117 2 x 64 - 226 a t b = 15. 

(a b = a+ - 2ab 117- 2 x 64 9 a- b 3. 

Ex. 29. Find the value of | 5983 x 75983 46983x 45963) 
30000 

(75983 (45983 (a-b Sol. Given expression = 
(75983- 45983) (a-b 

Where a = 75983, 6 = 45983 

(a +b) (a -b) 
= (a +b) = (75983 + 45983) = 121966. 

(a-6) 

Ex. 30. Find the value of |4S x 343 x 343 - 113 x 113 x 113 
343 x 343+ 343 x 113 + 113 x 113 

(a-6) 
(a+ ab +b) 

= (a -b) = (343 113) 230. 
Ex. 31. Village X has a population of 68000, which is decreasing at the rate of 1200 

per year. illage Y has a population of 42000, which is increasing at the rate of 800 
per year In how many years will the population of the two villages be equal? 

Sol. Let the population of villages X and Y be equal after P years. 

Sol. Given expression = where a = 343, b = 113 

Then, 68000 1200p= 42000+ 800p 2000p 26000 p = 13. 

So, their population will,be equal after 13 years. 
Ex 32. From a group of boys and gitls, 15 girls leave. There àre then left 2 boys 

for each girl. After this, 45 boys leave. There are then 6 girls for each boy. Pind the 
number of girls in the beginning 

8ol. Let at present there be x boys. Then, number of girls at present = 5x 

Before the boys had left: Number of boys = x+ 45 and number of girls = 5x 

x+ 45 2 x 5x 9x= 45 x= 5. 

Hence, number of girls in the beginning 5x + 15 25 15 40. 

Ex. 33. An employer pays Rs. 20 for each day a worker werks, and forfeits Rs. 3 for 
each day he is idle. At the end of 60 days, a worker gets Rs. 280. Por how many days 
did the worker remain idle ? 

Bol. Suppose the worker remained idle for x days. Then, he worked for (60 x) days. 

1200- 23x 280 23x = 920 X= 40. 20 (60 x) - 3x = 280 

So, the worker remained idle for 40 days. 
Ex. 34. Kiran had 85 eurrency notes, in all some of which were of Rs. 100 

denomination and the remaining of Rs. 50 denomination. The total amount ofall these 

Currency notes was Rs. 6000. How much amount did ahe have in the denomination of 

Rs. 50? (R.B.I. 2000) 

Let the number of 50-rupee notes be x 

Then, the number of 100-rupee notes = (85 - x). 

50x + 100 (85 - x)= 5000 

So, required amount = Rs. (50 x 70) = Rs. 3500. 

Sol. 

X+ 2 (85 x) = 100 x = 70, 
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more than the amount received by each boy when the Bame amahe BX. 86. When an amount was distributed among 14 boys, each ne 

unt Rot 
(8.B qualy mong 18 boys. What was the amount 7 

Sol. Let the total amount be Rs. a. Then, 

80o 80 2x 80 
126 

= 80 z = 63 x 80 = 5040. 63 14 

Hence, total amount = Rs. 6040. 

Bx. 36. Mr Bhaskar is on tour and he has Re. 360 for his expenee 
hie tour by 4 days, he must cut down hie daily ezpen sos by Rs. 8. For i 
is Mr Bhaskar on tour ? 

Sol. 

ses. he how many 
Suppose Mr. Bhasker is on tour for x days. Then, 

3 +4 120 *«*4) = 4x 120 = 480 1 

+4x - 480 = 0 (x* 24) (x - 20) = 0 

Hence, Mr. Bhaskar is on tour for 20 days. 
Ex.37. Two pens and three pencils cost Rs. 86. Fbur pens and a peneil ens 

cost R 
(Bank PO 

Find the cost of a pen and that of a pencil. 
Sol. Let the cost of a pen and a pencil be Rs. x and Rs. y respectively Then, 2x +3y 86 

Solving (i) and (i), we get: x = 25 and y = 12. 
Cost of a pen = Rs. 25 and cost of a pencil = Rs. 12. 

Ex. 38. Arun and Sajal are friends. Each has some money. If Arun gives Ra 

.) and 4x + y = 112 .i) 

Sajal then Sajal will have twice the money left with Arun. But, if Sajal gives to Arun, then Arun will have. thrice as much as is left with Sajal. How.much does each have? 

Suppose Arun has Rs. x and Sajal has Rs. y. Then, 2 (x - 30) = y+ 30 
x+ 10 3 (y- 10) X-3y = - 40 i) Solving (i) and (i), we get: x 62 and y= 34: Arun has Rs. 62 and Sajal has Rs. 34. Ex. 39. Ina carayan, in addition, to 60 hens there are 46 goats and 8 camei 

Sol. 

2xT y 90 ) 
and 

some keepers. If the total number of feet be 224 more than the number of heads 
the number of keepers. 

Sol. Let the number of keepers be x. Then, Total number of heads = (50 + 45 +8+ x) = (103 + x. Total number of feet (45 + 8) x 4 +(50 + x 2 = (312 + 2x). (312+2x) -(103 + = 224 x 16. Hence, number of keepers 15 

EXERCISE 4 
(OBJECTIVE TYPE QUESTIONS) 

Directions: Mark () against the correct answer 21. 100 + 50 x 2 ? 
(a) 15 

2. (3080 + 6160) + 28 = ? 
(Bank PO 

(e) None of, 
(b) 150 () 200 

(d 300 
(a) 320 

3. 5004 139 6 = ? 
(a 24 

(B.S.R.B. 

(e) None of 
(R.B.I. 

None f 

(b) 440 
(c 3320 

() 3350 
(b) 30 

() 36 
(42 



5.SQUARE ROOTS AND CUBE ROOTS 

MPORTANT FACTS AND FORMULAE 

Square Root : Ifx* = y, we say that the square root of y is x and we write, vy . 

Thus, 4 = 2, 9 = 3, V196 = 14. 

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

Thus, 8 = 2x2x2= 2, 8343 = 7x7x7 = 7 etc. 

Note 

1 x5 

SOLVED EXAMPLESS 

Ex.L Evaluate v6084 by factorization method. 
Method: Express the given number as the product of prime factors. 
Now take the product of these prime factdrs choosing one out of 
every pair of the same primes. This product gives the square roet 
of the given number. 

Sol. | 6084 

2 3042 

3 1521 

Thus, resolving 6084 into prime factors, we get: 3 507 
13 

6084 22x 32 x 132 
169 

6084 (2x3x13) = 78. 
13 

Ex 2. Find the square root of 1471369. 
Sol. Explanation : In the given number, mark off the digits 

in pairs starting from the unit's digit. Each pair and 
the remaining one digit is called a period. 
Now 12 = 1. On subtracting, we get 0 as remainder. 

Now, bring down the next period ie, 47. 
Now, trial divisor is 1 x2=2 and trial dividend is 47. 

So, we take 22 as divisor and put 2 as quotient. 

The remainder is 3. 

Next, we bring down the next period which is 13. 

Now, trial divisor is 12 x 2 24 and trial dividend is 
313. So, we take 241 as dividend and 1 aé quotient. 

The remainder is 72. 

Bring down the next period i.e., 69. 

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

1471369 ( 1213 

22 47 

44 
241 313 

241 

2423 7269 
7269 

X 

Hence, Vi1471369 = 1213, 

117 
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Quatltath 
Bx. 3. Eealuate t y248+ 61+ 169. 

Sol. Given expression = 248 + 51+ 13 V248+ V64 248 

Squars 

248+8 = 26 
3. 

a+2) 6+3), then find the value of 6 15.3 Ex. 4. f a»b»c 
c+1 

6 15 3 = 

y6+2) (15+3) 8x 18 = 144 12 =a 
Sol. 

3+1 

Ex. 5. Find the value-of 

ol. -14 
Ex. 6. What is the square root of 0.0009? 

Sol. o0009 = 9 -v9 o.0009 V10000 10000 100 
3 

0.03. 

Ex. 7. Evaluate v175.2976. 
1 i75.297 Method: We make even number of decimal places 

by affixing a zero, if necessary. Now, we mark off 

periods and extract the square root as shown. 

Sol. 

1 

23 75 

69 V175.2976 1324. 
262 629 

524 

2644 1057 
1057% 

Ex. 8. hat will come in place of question mark in each of the following quest 

(R.R.3 () 86.49+ 5+ (72 = 12.3. 

32.4 Sol. Let 324 2. Then, 4 4x= 32.4 x = 8.1. 

iD Let 86.49 + 5+ = 123. 

Then, 9.3+ V5+= 12.3 5+2 = 12.3- 9.3 3 
5+x = 9 * = 9-5 = 4 x = v4 = 2. 

0.289 (TGNOU Ex. 9. Find the value of Vo.00121 
0.28900 0.289 

o.00121 Vo.00121 121 
170Sol. = 

Ex. 10. 1f I+ then find the value of s. 
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169 Sol 144 
1 

144 

114 
25 

25. 
144 144 

Ex 11. Find the value of V3 upto three places of decimal. 

Sol. 13.000000 ( 1.732 

27 200 

189 
343 1100 

1029 

3462 7100 

6924 3 1.732. 

Ex. 12. f 3 = 1.732, find the value of 192 48-75 correct to 3 places 

of decimal. (S.S.C. 2004) 

192-48- 75 J64 x 3-16x3-25x3 83-x4v3-55 Sol.

= 3/3-2/3.= 3 = 1732 
9.5 x.0085 x 18.9 

.0017 x .9 x 0.021 
Ex. 13. Evaluate : 

9.5x .0085 x 18.900 

.0017x1.9 x 0.021 
Sol. Given exp. 

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. 17x 19x 21 
95x 85 x 18900 

= 5x5x 900 5 x30= 150. 

Ex. 14. Simplify: y[a2.n -(8.*1+[0.25)4+ (0.25) (19.95)1 

(12.1+8.1) (12.1-8.1) 20.2x 4 
V0:25 x 202 

(C.B.I. 2003) 

Sol. Given exp. 0.25) (0.25+19.95) 
4 
Vo.252516-4. 

Ex. 15. 1fr = 1+ V2 and y = 1-V2, find the value of (* +y* 

Sol. + - d+ /2+1-2 21aP + (J2P1 = 2x3 - 6 

Ex. 16. Evaluate v0o.9 upto 3 places of decimal. 

Sol. 9 0.900000 (.948 

(R.RB. 2008) 

81 

184 900 

736 
1888 16400 

15104 v0.9 = 0.948. 
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20 120 

8.8.0.2 . 17. T6 &88, fnd the value o 

Bol. 
5x16388 12933.. 1293 

and 
ible by 10, 12, B. 18. Find the least vguare number whiceh is eractly divisible by 10, 

2 
12 

x 3xF ol. LCM. of 10, 12, 18, 18 = 180. Now, 180 2 x 2 x3 x3x 6 22x 2d 

16 make it a perfect square, it must be multiplied by 6. 

Required number (22 x 32 x 6) = 900. 

. 10. Pind the greatest number of five digits which is a perfect squar 

(R.R.B. 1M 
8ol. Greatest number of 6 digits is 99999. 

3 99999 ( 316 

61 99 

61 

626 3899 

3756 
143 

Required number = (99999 143) = 99856. 
Ex. 20. Find the smallest number that must be added to 1780 to make it a perfet square. 
Sol. 41780 (42 

6 

82 180 

164 
16 

. 

Number to be added = (43- 1780 1849,- 1780 = 69 
Ea. 21. 1f 2 = 1,4142, find the value of 

(22 y 

22.2-D.-D=a4142-1- Sol. 
2+2) 2+ /2) 2- V2) 4-2 

Ex. 22. If* and nd the value of (+ y). 
),5+J).d6+ 3. 5+3+2/164+ 16. d6-v3 G.6)6 32/1 

y-S 5-J3) d5-353-215 16. +4+ +4-15 = 2K4+(15) = 2x31 

2 

62 



121 square Roots and Cube Roots 

Ex. 23. Pisd the cube root of 2744. 

Method Resolve the given number as the product 2 2744 Sol. 
of prime factors and take the product of prime 
factors, choosing one out of three of the samne 
prime factors. Resolving 2744 as the product of 
prime factors, we get 
2744 23 x 73. 

2 1372 
2 686 
7343 
7 49 

2744 2x7 14. 7 

Ex. 24. By what least number 4320 be multiplied to obtain a num har which is a 
perfect cube? 

Sol. Clearly, 4320 =28 x 33 x 22 x 5. 
To make it a perfect cube, it must be multiplied by 2 x 5 i.e, 50. 

EXERCISE 5 
(OBJECTIVE TYPE QUESTIONS) 

Directions : Mark () against the correct answer : 

1. 53824 ? (Bank P0. 2003) 

(a) 202 (b 232 (c)242 (d) 332 

(R.R.B. 2003) 2. The square root of 64009 is: 
(a) 253 (b) 347 (c 363 (d) 803 

S.S.C. 1998) 
3. The value of 10+ 125+ 108+ y154+ 225 is: 

(b) 6 (c) 8 (d) 10 
(a) 4 

(C.B.I. 1997) 4. Evaluate: 41-21+ 19-V9. 
(b) 5 (c)6 (d) 6.4 

(a) 3 

6. 176+ N2401 is equal to 

(b) 15 (c) 18 (d 24 
(a) 14 

625 6 11 
(S.S.C. 2000) 14 11 

V196 
is equal to: 

(b) 6 ( 8 (d) 11 
(a) 5 

225 7. 
N 729 

5 
(c) 1 

(d) None of these 

(a)48 (S.S.C. 2060) 
8. The 8quare root of (2722 - 128 ) is 

0(a) 144 
(c) 240 (d) 256 

(b) 200 

(C.B.I. 1998) 
.If **y = x +y+ xy, the value of 6*24 is 

i(a) 41 (c) 43 Td) 44 
(b) 42 

(R.R.B. 1998) 
10. If y = 5, then what is the value of 10y y - y? 

(b) 100 (c)200/5 (d)500 
(a) 50v2 



6. AVERAGE 

IMPORTANT FACTS AND FORMULAE 

Sum of observations 
1. Average = 

Number of observations) 
2. Suppose a man covers a certain distance at x kmph and an equal dístance at 

kmph. Then, the average speed during the whole journey is | kmph. 

SOLVED EXAMPLES 

Ez. 1. Find the average of all prime numbers þetwodn 30 and 50. 

There are five prime numbers between 30 and 50. 

They are 31, 37, 41, 43 and 47. 
Sol. 

Required average =|31+37+41+43+-42 199- 398. 
5 

Ex. 2. Fihd the average of first 40 natural numbers, 

Sol. Sum of first n natural numbers 
nn+ 1) 

2 

So, sum of first 40 natural numbers = = 820. 

820 Required average = = 20.5. 
40 

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

Sol. 
Required average t2t 3+...+ 20) 21- = 73.5. 

20 20 x2 
Ex. 4. The average of four consecutive even numbers is 27. Find the largest of these 

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

i53 + (x + 2)+ (x + 4) +( #6)27. = 27. x*3 27 *= 24. 

Largest number = (x + 6) = 24 +6 30. 
Ex.6. There are two sections A and B of a class, consisting of 36 and 44 students 

respectively. 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 2980 kg. 

2980 
Average weight of thç whole class = kg = 37.25 kg. 

80 

139 



rttalive 
rsons went to a hotel for taking 

their meal 

on their meals and the ninth spent ks. 8 more 
than the a of 

What was the totel money spent by them? 

140 eals. Eigh 
hem verage er Avera 

Ex. 6. Nine person 
Rs. 12 each 
of all the nine. 

Let the average 
expenditure of all the nine be Rs. x. 

Then, 12 x 8+ (x+ 8) = 9x or 8x = 104 or x= {3. 

Total money spent 9x Rs, (9 x 13)= Rs. 117. 
Sol. 

also thriee 
tha Ex. 7. Of the three numbers, socond is twice the first and is also 

the average of the three numbers is 44, find the largest number 

irst numbet = fro 
SO. Let the third number be x. Then, second number = 3x. First numk. 

*+3x+ 
3x 

= (44 x3) or , 44 x3 or x = 24. 

So, largest number = 2nd number = 3x = 72. 

Bx. 8. The average of 25 regults is 18. The average of first twelve of them 

that of last twelve is 17. Find the thirteenth result. 
Sol. Clearly, thirteenth esult = (sum of 25 results)-(sum of 24 results) 

(18x 25)- (14 x 12) +(17x 12) 
450-(168 +204) z 450-372 78. 

B.8. The average of 11 roults is 60. If the average of. first, aix results is 
that of the last six is 63, find the sixth result. 

Sol. Sixth result = (58 x 6 + 63 x 6 60 x 11) = 66. 
Ex. 10. The average weight of A, B C is 45 kg. f the average weight afA and 40 k and that of B and C be 43 kg, find the weight of B. 

ol. Let A,B and C represent their individusl weights. Then, 
A+B+C = (45 x 3) 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 elass of 39 students is 15 years. If the age of the teaa be induded then the average increases by 3 months. Find the age of the teace Sol. Total age of 39 persons = (39 x 15) years = 585 years. 
Average age of 40 persons = 15 years 3 months = 

61 
years. 

Total age of 40 persons x40 years 610 years. 
Age of the teacher = (610 585) years = 25 years Ex 12. The average weight of 10 oarsmen in a boat is increased by 1.8 ks whel 

of the crew, who weighs 68 kg is replaced \by a new man. Find the weight of te 
man. 

Sol. Total weight increased = (18 x 10) kg = 18 kg. Weigbt of the new man (53 + 18) kg = 71 kg. Ex. 13. There were 36 students in a hostel. Due to the admission of 7 new bu 
the expenges of thè mess were increased by Rs. 42 per day while the average expen 
Der head diminished by Re 1. What was the original expenditure of the mess8 Sol. Let the original average expenditure.be Rs: x Then, 42 (x- 1)- 36x = 42 7x= 84 

Original expenditure = Rs. (35 x 12) = Rs, 420. 
x = 12. 
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Average 

iEx. 
14. A bate 

is average by. 
a tsman makes a score of 87 runs in the 
3. Find his average after 17th inning. 

17th inning and thus înereases 

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. 

B. 16. Diotanee between two stations A and B ie 778 km. A train eovers the journey 
A to Bat 84 km per hour and roturne baek to A withe uniform speed of 66 km 

ou Find the average speed of the train during the whole journey. 
per 

Sol. Required average speed km/hr = (84+56) 66 

(2x 84 x 56etm/hr = 67.2 km/ hf. 140 

EXERCISE 6A 
(OBJECTIVE TYPE QUESTIONS) 

Directions: Mark () ageinst the correct answer: 
L David obtained 76, 66, 22, 67 and 85 marks (out of 100) in English, Mathematics, 

Physics, Chemistry and Biology What are his average marks ? (Bank P0. 2003) 

(a) 65 (b) 69 (c72 

(None of these 76 
2. In Arun's opinion, his weight is greater than 65 kg but less than 72 kg. His brother 

does not agree with Arun and he thinks that Arup's weight is greater than 60 kg but 
less than 70 kg. His mother's view is that his weight cannot be greater than 68 kg. 
If all of them are correct in their estimation, what is the average of different probable 

weights of Arun ? 

(a) 67 kg 

(Data inadequate 
3. The average of 20 numbers is zero: Of them, at the most, how many may be greater 

than zero ? 

(S.B.I.P0. 2000) 

(c) 69 kgg (b 6 kg 
(e None of these 

(Hotel Management, 2002) 

(d) 19 
(a) 0 b) 1 10 

4. Find the average of all the numbers between and 34 which are divisible by 5. 

(a) 18 (b) 20 (4 (d) 30 

(C.B.I. 1997) 
(Assistant Grade, 1998) 6. The average of first five multiples of.3 is 

(a) 3 (b) 9 (c) 12 (d) 15 

(C.B.I. 2003) 
6, The average of the first nine prime numbets is: 

t 11 (d)113 
(a) 9 b) 11 

7. A student was a[ked to find the arithmetic mean of the numbers 3, 11, 7, 9, 15, 13, 

8, 19, 17, 21, 14 and x. He found the mean to be 12. What shauld be the number îh 

place of x? 
(a) 3 

(Section Officers; 2003) 
(d) 31 (b)7 ( 17 

8. The average of 2, 7, 6 and, x is 6 and the average of 18, 1, 6, x andy is 10. What is 
the value of y ? 
(a) 5 (b) 10 ( 20 (d 30 


