AVERAGE (319d)

AVERAGE 3i9a

The result you get by adding two or more amounts
together and dividing the total by the number of amounts,
is called average.
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Sum of all terms
Average/aﬁ'ﬂ?l =

Number of terms

Finding Average using Deviation method (ﬁﬁlﬁ?
Tafer o1 Su=T oeh S ad T HET)

Step I: Assume any term as average in observation.
0T 1: Yeror ¥ fongi oft v i efvea | |

Step II: Calculate the difference between the observations
and assumed average. (These differences are known as
Deviation ).
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Step III: Add all deviations calculated in Step-II
and divide it by total number of terms given in the
observations. (This is known as net deviation in the
average).
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Step I'V: to get the actual average, add or subtract the
net deviation in the assumed average(as per the result
of Step-III).

TRUTIV: Sferh i W 3 o fore, Sraiie sied & 35
forerer < =1 SeTd. (=ROI-I11 o TR & $ER) |

EX: - Find the average of the following observations:
ferfeRare Diequl =1 ST ST hifoTe:-
48, 52, 40, 60, 53, 54, 49

HINTS:
Step I: Let Average = 50
Step II: Deviations we get when we subtract from the
observations- —2 +2 =10+ 10 +3 +4 — 1
Step III: Net deviation

-2+2-10+10+3+4-1 6
- =—=+0.857

7 7

Step IV: Actual average (SR 3id )
=50 + 0.857 =50.857

For consecutive natural numbers (SFHTTT !T@?ﬁﬁ;
HE&AT3i o fere)

() Average of first n natural number / %2 n Wl

e s <
>

(i) Average of square of first n natural number/9IH
n+1)(2n+1)

1 WTeHfcreh T3 o ol o S = ( .

(i) Average of cube of first n natural number/9&H{ n
A B n(n+1)°
Tehfcieh T3l oh B o1 S = n(n+1)
4

For consecutive even numbers (?:FHFTETW'H'@JTSﬁ =3

fero)

() Average of first n even no. / 99 n Y G137
e = (n+1)
(i) Average of square of first n even no. / 9H n 94

3 o o o S = 2@

3

(i) Average of cube of first n even no. / 99H n 94

AT o BT o Sd = 2n(n+1)>

For consecutive odd numbers (Wﬁfawmaﬁ =3

fer)

() Average of first n odd no. / & n fqom Tensti
=n
(i) Average of square of first n odd no./¥99 n foom
Tt & ot o aftge = (2ne(n-1)
3

(i) Average of cube of first n odd no./¥¥d n foom
Tl % AT 1 39 = n(2n’—1)
(iv) Average of consecutive numbers/sHNTd e
F ﬁw _ First number + Last number
2

CONCEPT-01

If there are 3 natural numbers and average of any two
number when added with third number gives a, b, ¢. Then.
I 3 Wehfereh T 21 7R 3Rt < et o s w6 afe drad
e ¥ il ST dl Wi ST T a, b G ¢ B -

a+tb+c
Sum of number = —— =

2

First number = 2a — k
Second number = 2b — k
Third number = 2c— k

Average 1



CONCEPT-02

If the average of n1 observations is a1 the average of n
observations is a, and so on, then-

n, a0l 1 S a, n, a0 o S a, A1 S o 35 R
g -

Average of all the observations /a4l Hayoii &1 aiea
n,a,+1n,a,+

n,+n,+
CONCEPT-03

When data is misread (W@ETW‘QETHHT%)

If average of n numbers is m but later on it was found that a
number ‘a’ was misread as ‘b’. The correct average will be.
e . TS ol S m B ek s § =78 oI T o Ue W
‘a’ oI T W ‘D’ I o T o | e S B

a-b
=m+—-

n

EX.- While finding the average of 10 given numbers a
student, by mistake, wrote 64 in place of a number 46
and got his average 50. The correct average of the given
numbers is:
ue, feramelf <Ter 10 FEaH it ST T HLa1 €, A I BRI 46
% T W 64 foRa 1 €, 21 3T 50 Wt hal & | Tt 3fa
RGeS

HINTS:
Method-01

(-18)
Correct Average = 50+ " .=48.2

EX- If the average of n numbers is m but later on it was
found that two numbers a and b misread as p and q.

e n G o 3ied m © oifer a1 | o8 urn 7 6 & g
a3ib Hﬁﬂ?l?ﬁﬁp 3R q 9 foT31 =1 | The correct average

(s - e L

Ex. The average marks of 40 students was found to be
68. If the marks of two students were incorrectly entered
as 48 and 64 instead of 84 and 46 respectively, then what
is the correct average ?

40 BT o 3T 3ieh 68 T T | 3 < BT o 3ick YeTaT 84 T
46 o ST SHHTT: 48 3R 64 o T § I 63 T B, o TE
3 T H |

2 Average

HINTS:

CONCEPT-04

Ex. The average of 21 data is 36 out of which the first
12 data are having an average of 15. The average of the
rest 9 data is:

21 3ffFe] o1 3N 36 2 FTH A gget 12 stiwei ot 3ied 15 21
9 9 3NieHel o 3N ¢

HINTS:

Average of remaining 9 number
_ Total sum - sum of first 12 data

4 9
- 21x36-12%x15 u 576
9 9

To make it shorter you can solve it using the ratio of

=64

number & deviation explained below-

First Remaining
Data 12 9
Ratio 4 3
Average 15 X

Here, Overall average = 36
Deviation occurred in 4 = (15 — 36) = 21
OTA
(TS - 21 9 TRl 12 S T 31 WS A 3 % A6 9
aene | St
21%x4 y

Average of remaining, x = 36 + =64
3

Ex.In a primary school, there are 60 boys of age 12 years
each, 40 of age 13 years each, 50 of age 14 years each and
50 of age 15 years each. The average age (in years) of all

the boys of the school is:
T Wit farer™ § 60 dS% Uoieh 12 98 o 40 AS% UiHh

13 99 &, 50 TZh Y 14 T8 3R 50 TZH YAH 15 T F 2 |
fererer™ & el orehi o1 Slied g e -

HINTS:

60 40 50 50
12 13 14 15
+1 +2 +3
12
=1x40+2x50+3x50

299

=40 +100 + 150 = 290 = =145

Average = 12 +1.45=13.45




CONCEPT-05

Replacement/Inclusion/Exclusion (UfeRemu=T/EH@vH/
Elia=au))

Ex: There are 50 students in a class. One of them
weighing 50 kg goes away and a new student join. By
this the average weight of the class is increased by kg.
The weight of the new student is:

Uk el § 50 fereneft ® | weh fereneft frwent @ 50 fohom. & =rem
STt & e =72 ferenedt @ 2 T shed o 3ied ae fRun. W
S 8 | 71 ferenedf ot o W |

HINTS:

1
Weight of new student = Old + —X 50
2

= 50+25=75 kg

Ex: The mean weight of 34 students of a school is 42 kg.
If the weight of the teacher is also included, the mean
rises by 400 grams. Find the weight of the teacher (in
kg).

Ueh feremer™ ® 34 B 1 e R 42 {50 2 1 A stede
AR Sl HfEAfeTd s forn <R dl 37 400 H ¢ ST € | STEATeh
T YR T Y

HINTS:

Method-01

Weight of teacher = Old Average +0.4 x 35
=42 + 14 = 56 kg.

Method-02

Let the weight of the teacher is x kg.
ATQ, 34 x 42 +x=35x42.4
— x=56kg

EX: The average height of 25 boys is 1.4 m. When 5 boys
leave the group, then the average height increase by 0.15m.
What is the average height of the 5 boys who leave ?

25 TTEH F T FaE 1.4 H. 21 519 5 TSh TGS B BIE <
T st S 0.15 . T e S 2 1 5 ek e g el
TR A e R ?

HINTS:

Method-01
Here Overall Average = 1.4 m When 5 boys left the group,

Average of 20 boys is increased by 0.15 m. (T—ﬁﬂg‘cﬁ%
3 gfeg Bl o BIS o S dTel el oh ST e S )

o 0.15%20
Deviation = =0.6

5
Average of Left boys =14 —-0.6=0.8m

Method-02

Let the average height of all 5 boys be x m.
ATQ, 25 x 1.4 —5 *x=20x1.55
—> x=08m

CONCEPT-06

Cricket Based (fshere atmenfia)

Ex. A cricket batsman had a certain average of runs for
his 11 innings. In the 12th innings, he made a score of 90
runs after that his average run is decreased by 5. Find
his average of runs after 12th innings.

Teh SeelalsT Sl || AR o1 e e aied T 2 1126 7l ¥,
TE 90 T I ¢ 3ok T STehT 3 5 € Sl € | 1290
I o ST 741 37 T T Y|

HINTS:

Let the initial average = x

(Initial Innings) x Average + Recent Run

New Average =
g Total Innings

11xx+90
12
—> x =150

= =

So, New average = 150 — 5 = 145

Method 02

ATQ, Average Run is decreased by 5.

Total in 11th innings = 11 x 5 =55

So, In the 12th innings he made a score of 90 Runs.
The Average of Runs after 12" innings.

= (90 +55) =145

Ex. Average of 64 innings of a player is 62 runs,
difference between his maximum and minimum score
is 180 runs. If these two innings are excluded then
the average of remaining innings is 60 runs. Then his
maximum score is:

Average 3



T fhohe o RaetrSt st 64 IR 1 21 62 T2 | 58 siferhan
3R AT THR T 3R 180 T 7 | 3 &1 IR Bl DISHT IHH
I IR T 3 60 T M1 2 | TSR 3 Raetrdt ot aifererad
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HINTS:

ATQ, 64 x 62 —H — L62 x 60
= 248=H+L — (i)

Given that,

H-L=180 — (ii)

on adding (1) and (2), We get —
248=H +L

180=H-L

428 =2H
= H=214

Ex. A cricketer whose bowling average is 11.125 runs
per wicket. he takes 7 wickets for 38.5 runs and thereby
decrease his average by 1.125. The number of wickets
taken by him till last matches was:

e forohex Foraen Tiearsh & 3ied 11.125 W ufd forhe 2138.5
T o 98 7 faehe ol 2, FTH9 ST 3l9d 1,125 52 STl 2 |
3ifer B doh 38k g fordl T kel i Hen &ramd |

HINTS:

. Total Rul 38.5
Bowling Avg. = = =55

Total Wicket 5
11.125 5.5
4.5 1.125
So, x4.5=28
1.125

Number of wicket till the last match
=28 +7 =235,
CONCEPT-07

(Age Based/3g 3eid)

Ex. 5 years ago, the average age of A, B, C and D were
45 years. With the joining of E, the average age of all the
five is 48 years. How old is E?

daadgd, A, B, C A9 D ol 37 3119 45 = &t | 319 E |fwfera
STl ©, it e ot 3 3 48 o 8 S 2 | E ot 31 Sl
2y

4 Average

HINTS:

Method-01

Total present age of (A, B, C,D) = (45 +5) x 4 =200 years
Total present age of (A, B, C,D, E) =48 x 5 =240 years
Present Age of E 240 — 200 = 40 years.

Method-02

Total present Average of (A, B, C,D) =45 +5=50
Total present Average of (A, B, C,D, E) =48

Here We Can see that, after joining of E average of is
reduced by - 2.

Thus, Age of E =50 (2 x 5) = 40 years.

Ex: - The average age of Ravi, his wife and their two
children is 23 years. His wife is just 4 years younger than
Ravi and his wife was 24 years old when his daughter
was born. he was 32 years old when his son was born.
The average age of Ravi and his daughter is ?

[, ST Tt 3R Sk 2 A1 i e 317 23 6§ | SHeH! et
ITY I H 4 T8 B € | T4 SHeb! T BT ST 3T T STkl gt
24 TS ol ot TR STl SHeh T3 oh1 ST gAT o7l &I 32 8 o1 o7 | e
3R ST T T ST I Tl BT |

HINTS:

Total Sum =23 x 4 =92

R w D S

82 28 4 0=64
Ix+|+x|+xX]+X

=64 +4x =92

=x=7

Ravi=32+7=39
Daughter =4 +7 =11
So, the average age of Ravi and his daughter

(39+11) 50
= ————=——=25years
2 2
CONCEPT-08
(Number Based /ST M)

Ex. Average of 25 natural numbers is 67. 1st number is
increased by 1, 2nd number increased by 3 and 3rd number
is increased by 5, and so on. find the new average.

25 Wighd S & 39 67 & | WH T I 1 9 ¥l feu T,
T T 3§ IR AR A S Y SR U A 7 s
AR |




HINTS:

We know, Average of n-odd number =n
So, Average of 25 odd no. 25
Thus, New average = 67 + 25 =92

Ex. The average of 21 numbers is 44. The average of
first 11 numbers is 48 and that of last 11 numbers is 42.
If 11th number is excluded, what is the average of the
remaining number ?

21 SIS 1 3T 44 €| Teel 11 GEAS I 48 a1
3ifer 11 Hemati 1 iEa 42 B 13 11 < T ol ge S,

A1 2 ST T e = B ?
HINTS:

No. 21111 1
Average 44|48 42

= +44—-22=+22
11" Number = 44 + 22 = 66
New average after removing 1

21%44-66
20

1% number to A

42.9

Ex. The average of 15 numbers is 45. The average of the
first six numbers is 42 and that of last six numbers is 43.
The seventh number is two times the 8th number but 5
more than the 9th number. The average of the seventh
and the ninth number is:

15 G 1 S 45 B | ToH B T3 I 3 42 B 3R
sife Be st # siiwd 43 B 1 74 T, s T i S
®, ifehT o W W 5 iferek B, 7t 74 SR o s ot sttea
e 22

HINTS:
All First Last

Number 15 6 6

Average 45 42 43
Deviation = (=3 x6) + (=2 x6) = =30
Let 7th 8th 9th

2x X 2x-5
Now,5x—5=45x%x3 + 30
= 5x=170 = x=34
68+63
Average of 7th and 9th number = — =65.5
2

PRACTICE QUESTIONS

Ql. Ramesh brought 15 magazines for 30 from one
shop and 25 magazines for 38 from another.

Whatis the average price he paid per magazine?

(a) 25
(b) 30
(¢) 35

(d) 33

In a cricket eleven, the average age of eleven
players is 28 years. Out of these, the average
ages of three groups of three players each are
25years, 28 years and 30 years respectively. If
in these groups the captain and the youngest
player are not included and the captain is
eleven years older than the youngest player,
what is the age of the captain?

(a) 33years

(b) 34 years

(¢) 35years

(d) 36 years

Q2.

Q3. The average of 27 numbers is zero. Out of them,

how many may be greater than zero, at the most?

(a) ©

(b) 15

(c) 26

(d) 20

The difference between the average of first
ten prime numbers and the first ten prime
numbers of two digits is

(a) 145

(b) 16.5

(c) 125

(d) 13.5

A shop of electronic goods is closed on
Monday. The average daily sales for remaining
six days of a week is 15,640/- and the average
sale of Tuesday to Saturday is 14,124/-. The
sales on Sunday is

(a) 20,188/-

(b) Data inadequate
(¢) 23,220/-

(d) (d)21,704/-

Q4.

Q5.

Average 5



Q6.  The mean high temperature of the first four days (a) if the data in Statement I alone are sufficient

of a week is 25C whereas the mean of the last four to answer the question, while the data in
days is 25.5C. If the mean of the whole week is Statement II alone are not sufficient to
25.2C, then the temperature of the 4th day is answer the question;
(a) 25.2C (b) if the data in Statement II alone are
(b) 25.5C sufficient to answer the question, while the
(c) 25.6C data in Statement I alone are not sufficient
(d) 25C to answer the question;

Q7. The average marks of a student in 8 subjects (c¢) if the data even in both Statements I and II
is 87. Of these, the highest marks are 2 together are not sufficient to answer the
more than the one next in value. If these two question;
subjects are eliminated, the average marks of (d) ifthedatainboth StatementsIandIItogether
the remaining subjects are 85. What are the are necessary to answer the question.
highest marks now obtained by him? Q10. What is the average monthly income per
(a) 89 family member?

(b) 91
(c) 94 () Each male earns 1250 a month and each female
(d) 96 earn 1050 a month.

Q8. The batting average for 40 innings of a cricket (i) Ratio of males to females in the family is 2:1.
player is 50 runs. His highest score exceeds
his lowest score by 172 runs. If these two (a) if the data in Statement I alone are sufficient
innings are excluded, the average of the to answer the question, while the data in
remaining 38 innings is 48 runs. The highest Statement II alone are not sufficient to
score of the player is answer the question;

(a) 165runs (b) if the data in Statement II alone are
(b) 170 runs sufficient to answer the question, while the
(¢) 172 runs data in Statement I alone are not sufficient
(d) 174 runs to answer the question;

Q9. Find the average score for all the juniors and (c¢) if the data even in both Statements I and II

seniors combined.

() The average of the scores was 85 for juniors and
89 for seniors.

(i) The groups are of equal size.

together are not sufficient to answer the
question;

if thedata in both StatementsIand Il together
are necessary to answer the question.

(d)

SOLUTIONS

1.c

of the captain = (x + 11) years.

Total cost of 15 magazines = 15 x 30 =% 450
Total cost of 25 magazines = 25 x 38 =3 950
Total cost of (15 + 25) = 40 magazines
=450 + 950 =% 1400

=x+(xX+11)=59 = 2x =48 =>x = 24.
So, age of captain = 24 + 11 = 35 years.

3.¢c

1400 Sum

=335 As average =
40 number of observations

:- Average cost of 40 magazines =
2.c
:- In order to have average 0, sum should be 0.
Sum of ages of the captain and the youngest player
=[(28 x11) —[(25x3) + (28 x 3) + (30 x 3)] years
= (308 — 249 ) years = 59 years.
Let the age of the youngest player be x years. Then, age

So, there can take 26 number at greater than zero and
27 number should be equal to sum of all 26 numbers but
with a negative sign.

6 Average



4. d
Ist ten prime numbers are
=2,3,57,11,13,17,19, 23, 29

Sum 129
10 10

:- Average =
First ten two-digit prime numbers

=11,13,17,19, 23, 29, 31, 37, 41, 43

Average = Sum 264 _ 26.4

10 10
Difference = 26.4 —12.9=13.5
5.¢c

Average sales per day for six days of the week = ¥ 15,640/~
Total sales of six days of the week = 15640 x 6 =3 93,840/~
Average sales of Tuesday to Saturday = ¥ 14,124/~

Total sales from Tuesday to Saturday = % 14,124x5 =3 70,620/~
:- Sales on Sunday = (93,840 - 70,620) =3 23,220/~

6. c

Average temperature of first four days = 25°C

Total temperature of first four days = 25°x 4 = 100°C
Average temperature last four days = 25.5°

Total temperature of four days = 25.5°x 4 = 102°C

Total temperature of whole week = 25.2 x 7 = 176.4°C

:- Temperature of the 4th day = 100° + 102°— 176.4°= 25.6°C

7. c

Let the highest marks obtained by the student be x.

Then, second highest marks = x — 2.

Sum of marks of these 2 subjects
=(87x8)—(85%x6)

=696 — 510 = 186.

=x+(x—2)=186 =>2x =188 =>x = 94.

8.d

Let the highest score be x.
Then, lowest score = (x - 172).
Then, (50 x 40) — [x + (x — 172 )] = 38 x 48
—>2x=2000 + 172 — 1824
—> 2x = 348
—>x=174.

9.d

From both I and II, we have:
Let each group have x students.

=87

85x +89x 174
Then, the average score for all = (—j =

2X 2
So, both I and II together give the answer.
:-Correct answer is (d).

10.d
From both I and II, we have: Let the number of males and
females in the family be 2x and x respectively.
Then, the average monthly income per member

1250%2x +1050x x 3550
=3 +3| — [=31183.33
2X+X 3

So, both I and II together are needed.
- Correct answer is (d).

Average 7



