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VARIANCE AND STANDARD DEVIATION
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CORRELATION

The tendency of simultaneous variation between two
variablesis called correlation. It denotes the degree of inter
dependence between variables.
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COEFFICIENT OF CORRELATION

s v
Coefficient of variation = Dewiation % 100 = ° x 100
Mean X,

Greater 1s the value of coefficient of variation of a
distribution, there is more variability in that distribution.
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COEFFICIENT OF CORRELATION

* Independent of Scale.

* Not determined for change in origin.
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COVARIANCE

Measure of relationship between two random variables.

The covariance between two variables x and y with n

pairs of observations (x;, y;), (x5, ¥5),...., (x,,, ¥, )1s defined
as 0 C /Wf . J/’

S (2~ T) (3, — 5 (

COV(x; y) =0 4y = (XE x) (yl y)
n
>x. Y.
N e xy)
n

where, X = 2, Yy = 2

n n
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CORRELATION COEFFICIENT

Measure the strength of relationship between the two variables.

The correlation coefficient r(x,y), between two
variables x and y 1s given by

_cov(xy 2 -x)(y;—))
Jvar (x)-var (y) 2 (x, - )2 Z (y; — 3)°

P
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CHARACTERISTICS OF CORRELATION COEFFICIENT

.:liiril

. If r = 1, the correlation 1s

. If r = — 1, the correlation 1s and negative.

i A

. The coefficient of correlation 1s a pure number, 1t 1s
idependent of the unit of measurement.

5. The coefficient of correlation i1s independent of the
change of origin and scale.

6. If 0< r < 1,there 1s a positive correlation betweenx « 7\ , d 7’
and y.

7. If —1<r<0, there 1s a negative correlation, _ %'f ﬂ\[ + ﬁ l

between x and y. -
8. If r= 0, then x and y are said to be uncorrelated. ﬁnd?mdwf)
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REGRESSION & LINES OF REGRESSION

The term regression means “stepping back towards
the average”.

The line of regression 1s the line which gives the best
estimate to the value of one variable for any specific value
of the other variable.
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EQUATIONS OF REGRESSION LINES
% (7)

The line of regression of y on x 1s
L —
X

[

by, | L an 3/7944 %Y Hry
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The line of regressmn of x on y 1s
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PROPERTIES OF REGRESSION LINES

1. The two lines of regression pass through the point
(x, ¥).

2. Slope of the line of regression of yon x=b,,.

2

3. Slope of the line of regression of x on y =

o~
£
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REGRESSION COEFFICIENT

‘b’ the slope of the line of regression of y on x 1s also

called the coefficient of regression of y on x.

0]

Regression coefficient of yon x=b,, =r —.
GI
Similarly,
. .. G
Regression coefficient of x on y = b, =r —*.
G

¥
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PROPERTIES OF REGRESSION COEFFICIENT

1.

Both regression coefficients and r have the same
———

sign. A,‘y, byx, ¥
Coefficient of correlation is the geometric mean

between the regression coefficients

r:inyxxbxy\{/

. If one of the regression coefficients is greater than

unity, the other must be less than unity.

The modulus value of the arithmetic mean of the
regression coefficients 1s not less than the
modulus value of the correlation coefficient r. i.e.,

by, +bx~”>r|

. Regression coefficients are independent of the

change of origin but not of scale.

\W __:-’—
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ANGLE BETWEEN TWO LINES OF REGRESSION

If0be the angle between the two regression lines, then

2
tan @ =+ (77 )-{ Oz Oy J

,. 2, 2
| 7| G, +0

If r=0, then 9:%, i.e., 1if two variables are

uncorrelated, then the Ilines of regression are
perpendicular to each other.

If r=%21,then 6=0 or =, i.e., In the case of perfect
correlation, positive or negative the two lines of regression
coincide.
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Q) Students of three sections of a class, having 30, 30 and 40
students appeared for a test of 100 marks. The arithmetic
means of the marks of the three sections are 72.2, 69.0 and
64.1 in that order. What is the arithmetic mean of the marks
of all the students of the three sections?

(a) 666 (b) 673 Total marks cg M 3
©) 680 d) 706 e
ecfi
(74,?.,2 X 30) -/-(69.0 XBo) F (é‘f'/)((/o)
30 # 30 + Y

\ Tofa] wumbdh % Sudenk o’k

3 Soctins

—_—
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Q) Students of three sections of a class, having 30, 30 and 40
students appeared for a test of 100 marks. The arithmetic
means of the marks of the three sections are 72.2, 69.0 and
64.1 in that order. What is the arithmetic mean of the marks
of all the students of the three sections?

(@) 66.6 (b) 673
(c) 680 (d) 706

Ans: (c)
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Q) The mean of 10 observations is 5. If 2 i1s added to each
observation and then multiplied by 3, then what will be the
new mean ?

@ 5 (b) 7
© 15 {4y 21
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Q) The mean of 10 observations is 5. If 2 is added to each
observation and then multiplied by 3, then what will be the
new mean ?

@@ > (b) 7
) 15 (d) 21

Ans: (d)
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Q) Variance is always independent of the change of
(@y” origin but not scale
(b) scale only
(¢) both origin and scale
(d) None of the above

VOY(CK) - VM(X) — o/Q/oWw/” on Senle -

er( I+) = Var(K) —— thfﬁfo(&m{w/" %v\fﬁp
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Q) Variance is always independent of the change of
(@) origin but not scale

(b) scale only
(¢) both origin and scale

(d) None of the above

Ans: (a)
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Q) Iftwo regression lines between height (x) and weight (y)
are 4y —15x +410=0and 30x — 2y — 825 =0, then what
will be the correlation coefficient between height and

weight? | T Cr)
1 1 2 o 3
@ 3 ®) 3 ©) 3 C
41»/5%%#9:0 3096—?-92;,0
[ = 154 X = jﬁWL
30
m=b _ 9
ECERET IARN € A
4 q _ IS

0% 7[9W0 d’:ﬁ)l—f ¢,

30
T of o i@
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Q) Iftwo regression lines between height (x) and weight (y)
are 4y —15x +410=0and 30x — 2y — 825 =0, then what
will be the correlation coefficient between height and
weight?

1

1 2
@ 5 O 3

] 3
5 (©) (d) 2

Ans: (b)
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Q) The variance of 20 observations is 5. If each observation is
multiplied by 2, then what is the new variance of the resulting
observations ?

@ S (b) 10
ey 20 (d) 40

Q . ) 0 ¢
New  Virlance = ( mamber mu/%/;’o/fa/ with eadk obtervatio) (0/0( Vo1 o ¢)

- ("2)2 ) Variance 1§ J“f%dwf b7)

- thob A L i Sele.
Var(CX) -t VMW
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Q) The variance of 20 observations is 5. If each observation is
multiplied by 2, then what is the new variance of the resulting
observations ?

@ S (b) 10
© 20 (d) 40

Ans: (c)
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Q)What 1s the arithmetic mean of the series

ncorncln """"" ncnn? y’Co "f'”c/ + - 77C”?
~ Y
@ = o 22 (1) "'+, + 0 - *79 -
(n+1)  hf 1=/, )
(n+1) (n+1) @ N M ne + N
n (n+1)
N Meary = Su _ 7)‘/
V)CO/DCl”' CV) oum o
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Q)What 1s the arithmetic mean of the series

» 2
(@) - (b) oD
5 (n+1) »@+)

d
(©) - (d) D)

Ans: (b)
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Q)In a test in Mathematics, 20% of the students obtained
“first class”. If the data are represented by a pie chart,

what is the central angle corresponding to “‘first class’?
(a) 20° (b) 36° (c) 72° (d) 144°

ﬁparf A 360" = Cenfm/ Ongle arf
Wohofe I ‘%/ﬂ

s
SV
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Q)In a test in Mathematics, 20% of the students obtained
“first class”. If the data are represented by a pie chart,

what is the central angle corresponding to “‘first class’?
(a) 20° (b) 36° (c) 72° (d) 144°

Ans: (c)
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Q)The mean and standard deviation of a set of values are 5
and 2 respectively. If 5 is added to each value, then what is
the coefficient of variation for the new set of values?

() 10 (py20 (c) 40 () 70

oeficion] of ovrefofim = 5D ©) i
Mear) [Z)
New

Sb =3 -4 :
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Q) The mean and standard deviation of a set of values are 5
and 2 respectively. If 5 is added to each value, then what is
the coefficient of variation for the new set of values?

(@) 10 (b) 20 (c) 40 (d) 70

Ans: (b)
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Q)If two wvariables X and Y are
independent, then what is the
(W) correlation coefficient between them?

(@) 1 (b) -1
J;zj 0 (d) None of these

r=] = +v /DW%@(} wwdaf;‘fm

r=-[ 2 -ye 7

=0 anwwdﬁw{/fndzf“wfw/‘




NDA 2 2024 LIVE CLASS - MATHS - PART 2

Q)If two wvariables X and Y are
independent, then what is the
correlation coefficient between them?
(@)1 (b) -

(c) O (d) None of these

Ans: (c)
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Q)Which one of the following can be obtained from an

ogive?
(@) Mean (b) Median
(c) Geometric Mean (d) Mode

f LeA) ﬂwm oAfIVe

OWV{ — Cum u/affv\éfreiwvw
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Q)Which one of the following can be obtained from an

ogive?
(@) Mean (b) Median
(c) Geometric Mean (d) Mode

Ans: (b)



NDA 2 2024 LIVE CLASS - MATHS - PART 2

Q)The median of the observations 25,
24,33, 37@ 46,47,57, 58 in
ascending order is 42. What are the
values of 5th and 6th observations
respectively?

(a) 42, 45 M 41, 43

(c) 43, 46 d) 40, 40

49 = (I4) + (x#3) . A1ty
— )

= ALt

by ven My % %Qdmﬁ@wg(}))/

o NP,
Medinn - (%)HV f (3/7”)%
L
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EXAMS

Q)The median of the observations 22,
24,33,37, x +1, x + 3,46,47,57,58 in
ascending order is 42. What are the
values of 5th and 6th observations

respectively?
(a) 42, 45 (b) 41, 43
(c) 43, 46 (d) 40, 40

Ans: (b)
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Q) The marks scored by two students A and B 1n s1x subjects
are given below:

A 71 56 45 89 A 44
B 55 74 83 54 38 52

Which one of the following statements 1s correct ?

(@) The average scores of A and B are same but A 1s
consistent

(b) The average scores of A and B are not same but A 1s
consistent

(¢) The average scores of A and B are same but B 1s
consistent o

\Ldﬁ/ The average scores of A and B are not same but B 1s

consistent

ooy s (t39) 6 S
| 5 45 5y 4y

—8 —/'/‘f +43 -b -dq4 —§
@ 500 74 £y Y 38 sy

.
B,

EXAMS

Mea)
A — H+66 +YS+8T F5Y+YY
A
L — S5+9Y + £3 +5Y+ 38 150
b
A — 359 B—-ﬁéf_e
A
= 59933 = 59.33



NDA 2 2024 LIVE CLASS - MATHS - PART 2

Q) The marks scored by two students A and B 1n s1x subjects

are given below:
A 71 56 45 89 A 44
B 55 74 83 54 38 52

Which one of the following statements 1s correct ?

(@) The average scores of A and B are same but A 1s
consistent

(b) The average scores of A and B are not same but A 1s
consistent

(¢) The average scores of A and B are same but B 1s
consistent

(d) The average scores of A and B are not same but B 1s
consistent

Ans: (d)
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Q) If the slopes of the line of regression of Y and X and of X
and Y are 30° and 60° respectively, thenr(X,Y)1s:

@ -1 (b) 1
1

|
(©) NG (d) NG
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Q) If the slopes of the line of regression of Y and X and of X
and Y are 30° and 60° respectively, thenr(X,Y)1s:

@ -1 (b) 1
1

|
(©) NG (d) NG

Ans: (c)
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Q)If the regression coefficient of Y on X is —6 and the

. . . 1
correlation coefficient between X and Y is ——, then the

2
regression coefficient of X onY would be

@) (b) — - ) -1 (@)

1
24 24 6 6
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Q)If the regression coefficient of Y on X is —6 and the

. . . 1
correlation coefficient between X and Y is ——, then the

2
regression coefficient of X onY would be

@) (b) — - ) -1 (@)

1
24 24 6 6

Ans: (b)
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Q)In computing a measure of the central tendency for any set
of 51 numbers, which one of the following measures 1s well-
defined but uses only very few of the numbers of the set?
(a) Anthmetic mean (b) Geometric mean

(c) Median (d) Mode
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Q)In computing a measure of the central tendency for any set
of 51 numbers, which one of the following measures 1s well-
defined but uses only very few of the numbers of the set?
(a) Anthmetic mean (b) Geometric mean

(c) Median (d) Mode

Ans: (d)
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Q) The data below record the itemwise quarterly expenditure
of a private organization :

Item of expenditure Amount (in lakh rupees)
1. Salaries 6.0
2. TA&DA 4.9
3. House rent and postage 3.6
4. All other expenses 5.5
Total : 20.0

The data 1s represented by a pie diagram. What 1s the
sectorial angle of the sector with largest area?

@ 120° b) 108°
© 100° ) 90°
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Q) The data below record the itemwise quarterly expenditure
of a private organization :

Item of expenditure Amount (in lakh rupees)
1. Salaries 6.0
2. TA&DA 4.9
3. House rent and postage 3.6
4. All other expenses 5.5
Total : 20.0

The data 1s represented by a pie diagram. What 1s the
sectorial angle of the sector with largest area?

@ 120° b) 108°
© 100° ) 90°

Ans: (b)
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Q)It is given that X=10,Y=90,0yx =3,0y =12 and

ryy = 0.8. The regression equation of Xon Y 1s

@ Y=32X+58 (b) X=32Y+58
© X=-8+02Y (d) Y=-8+02X

EHEEE
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Q)It is given that X=10,Y=90,0yx =3,0y =12 and

ryy = 0.8. The regression equation of Xon Y 1s

@ Y=32X+58 (b) X=32Y+58
© X=-8+02Y (d) Y=-8+02X

Ans: (c)

EHEEE
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Q)Consider the following statements:
1. Ifthe correlation coefficient r = 0, then the two lines
of regression are parallel to each other.
2. If the correlation coefficient r,, = + 1, then the two

lines of regression are perpendicular to each other.
Which of the above statements 1s/are correct?

(@) 1only (b) 2only
(¢) Bothland2 (d) Neither 1 nor2

EHEEE
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Q)Consider the following statements:
1. Ifthe correlation coefficient r = 0, then the two lines
of regression are parallel to each other.
2. If the correlation coefficient r,, = + 1, then the two

lines of regression are perpendicular to each other.
Which of the above statements 1s/are correct?

(@) 1only (b) 2only
(¢) Bothland2 (d) Neither 1 nor2

Ans: (d)
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Q) The mean and standard deviation of a set of values are 5
and 2 respectively. If 5 is added to each value, then what is

the coefficient of variation for the new set of values?

@ 10 (b) 20
(c) 40 (d) 70
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Q) The mean and standard deviation of a set of values are 5
and 2 respectively. If 5 is added to each value, then what is

the coefficient of variation for the new set of values?

@ 10 (b) 20
(c) 40 (d) 70

Ans: (b)
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Q) If 4x — 5y + 33 = 0 and 20x — 9y = 107 are two lines of
regression, then what are the values of X and ¥y

respectively?
(@ 12and18 (b) 18and12
(c) 13and17 (d) 17and 13
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Q) If 4x — 5y + 33 = 0 and 20x — 9y = 107 are two lines of
regression, then what are the values of X and ¥y

respectively?
(@ 12and18 (b) 18and12
(c) 13and17 (d) 17and 13

Ans: (c)
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Q) A random sample of 20 people 1s classified i the following
table according to their ages:

Frequency

What 1s the mean age of this group of people?
(a) 41.0 (b) 415

(c) 420 (d) 425

EHEEE
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Q) A random sample of 20 people 1s classified i the following
table according to their ages:

Frequency

What 1s the mean age of this group of people?
(a) 41.0 (b) 415

(c) 420 (d) 425

Ans: (b)

EHEEE
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EHEEE

EXANS
EXAMS

Q) The median of a set of 9 distinct observations 1s 20.5. If
each of the largest 4 observations of the set 1s increased by
2, then the median of the new set

(a) remains the same as that of the original set
(b) 1s1increased by 2

(¢) 1s decreased by 2

(d) 1stwo tumes the original median.
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EXANS

EHEEE

EXAMS

Q) The median of a set of 9 distinct observations 1s 20.5. If
each ofthe largest 4 observations of the set 1s increased by
2, then the median of the new set

(a) remains the same as that of the original set
(b) 1s1increased by 2

(¢) 1s decreased by 2

(d) 1stwo tumes the original median.

Ans: (a)
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EXAMS

Q) Consider the following three methods of collecting data
(1) collecting data from government offices
(2) collecting data from public libraries
(3) collecting data by telephonic interview
Select the correct answer using the code given below
(@) All the three methods give secondary data
(b) 1and2 give secondary and 3 gives primary data
(c) 1and3 give secondary and 2 gives primary data
(d) 2and 3 give secondary and 1 gives primary data
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EXAMS

Q) Consider the following three methods of collecting data
(1) collecting data from government offices
(2) collecting data from public libraries
(3) collecting data by telephonic interview
Select the correct answer using the code given below
(@) All the three methods give secondary data
(b) 1and2 give secondary and 3 gives primary data
(¢) 1and3 give secondary and 2 gives primary data
(d) 2and 3 give secondary and 1 gives primary data

Ans: (b)
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Q) Consider the following statements :
(A) Mode can be computed from histogram

(B) Median 1s not independent of change of scale

(C) Variance 1s independent of change of origin and scale.

Which of these 1s / are correct ?

(@) (A),(B)and(C) (b) only(B)
(¢) only(A)and (B) (d) only(A)

EHEEE
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Q) Consider the following statements :
(A) Mode can be computed from histogram

(B) Median 1s not independent of change of scale

(C) Variance 1s independent of change of origin and scale.

Which of these 1s / are correct ?

(@) (A),(B)and(C) (b) only(B)
(¢) only(A)and (B) (d) only(A)

Ans: (c)

EHEEE

CXANS



NDA 2 2024 LIVE CLASS - MATHS - PART 2

EXANS

EHEEE

EXAMS

Q)In a series of 2 n observations, half of them equal a and
remaining half equal —a. If the standard deviation of the
observations 1s 2, then |a| equals.

(a) L ®) 2

n

|
(© 2 d -

n
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EXANS

EHEEE

EXAMS

Q)In a series of 2 n observations, half of them equal a and
remaining half equal —a. If the standard deviation of the
observations 1s 2, then |a| equals.

() V2 ®) 2

n

1
(© 2 d -

n

Ans: (c)
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EXAMS

Q)If in a frequency distribution, the mean and median are 21
and 22 respectively, then i1ts mode 1s approximately

@ 220  (b) 205 ©) 255 d) 240
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Q)If in a frequency distribution, the mean and median are 21
and 22 respectively, then i1ts mode 1s approximately

@ 220  (b) 205 ©) 255 d) 240

Ans: (d)
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Q) The arithmeticmean of 1, 8, 27, 64,..... up ton terms 1s given

by

n(n+1) n(n+ 1)2
@ — ® =
© n(n + l)2 @ n’ (n+ 1)2

4 4

EHEEE

EXANS

EXAMS
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Q) The arithmetic mean of 1, 8, 27, 64,..... up ton terms 1s given

by
2
(a) 11(112+ 1) ®) n(n ; 1)
n(n + 1)2 n’ (n+ 1)2
(c) 2 (d) P

Ans: (c)

EHEEE

EXANS
EXAMS
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Q) The mean of the numbersa, b, 8, 5, 10 1s 6 and the variance
1s 6.80. Then which one of the following gives possible
values ofa and b ?

(@) a=0,b=7 (b) a=5,56=2
(c) a=1, b=6 (d a=3,b6=4
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Q) The mean of the numbersa, b, 8, 5, 10 1s 6 and the variance
1s 6.80. Then which one of the following gives possible
values ofa and b ?

(@) a=0,b=7 (b) a=5,56=2
(c) a=1, b=6 (d a=3,b6=4

Ans: (d)
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Q) In a study on the relationship between investment (X) and

profit (¥), the following two regression equations were
obtained based on the data on X and ¥

3X+Y-12=0
X+2Y-14=0

What 1s the mean X ?

(a) 6 ®) 5
() 4 (d 2
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Q) In a study on the relationship between investment (X) and

profit (¥), the following two regression equations were
obtained based on the data on X and ¥

3X+Y-12=0

X+2Y-14=0

What 1s the mean X ?

(@ 6 ®) 5
(c) 4 d 2

Ans: (d)
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@ 200  (b) 10. © 202 @ 100
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1 + 1004 from their mean 1s 255, then d 1sequal to:

@ 200  (b) 10. © 202 @ 100

Ans: (b)
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Q) Consider the following statements in respect of histogram :

1.  The histogram 1s a suitable representation of a
frequency distribution of a continuous variable.

2. The area included under the whole histogram 1s the
total frequency.

Which of the above statements 1s/are correct?

(@) 1only (b) 2only

(¢c) Bothland2 (d) Neither 1 nor2
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EXAMS

Q) Consider the following statements in respect of histogram :

1.  The histogram 1s a suitable representation of a
frequency distribution of a continuous variable.

2. The area included under the whole histogram 1s the
total frequency.

Which of the above statements 1s/are correct?

(@) 1only (b) 2only

(¢c) Bothland2 (d) Neither 1 nor2

Ans: (a)
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Q)What 1s the median of the numbers 4.6, 0,9.3,—4.8,7.6,2.3,
12.7,3.5,8.2,6.1,3.9,5.2?

@ 338 () 49
() 57 d) 60
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Q)What 1s the median of the numbers 4.6, 0,9.3,—4.8,7.6,2.3,
12.7,3.5,8.2,6.1,3.9,5.2?

@ 338 () 49
() 57 d) 60

Ans: (b)
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Q) The mean of the data set comprising of 16 observations 1s
16. If one of the observation valued 16 1s deleted and three
new observations valued 3, 4 and 5 are added to the data,
then the mean of the resultant data, 1s:

(@) 15.8 (b)y 14.0 (c) 168 (d) 16.0
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Q) The mean of the data set comprising of 16 observations 1s
16. If one of the observation valued 16 1s deleted and three
new observations valued 3, 4 and 5 are added to the data,
then the mean of the resultant data, 1s:

(@) 15.8 (b)y 14.0 (c) 168 (d) 16.0

Ans: (b)
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Q)Ifthe standard deviation ofthe numbers 2, 3,aand 1115 3.5,
then which of the following 1s true?

(a) 3a2—34a+91=0 (b) 3a2-23a+44=0
(¢) 3aZ—26a+55=0 (d) 3a2-32a+84=0
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Q)Ifthe standard deviation ofthe numbers 2, 3,aand 1115 3.5,
then which of the following 1s true?

(a) 3a2—34a+91=0 (b) 3a2-23a+44=0
(¢) 3aZ—26a+55=0 (d) 3a2-32a+84=0

Ans: (d)
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Q) The regression lines will be perpendicular to each other 1f
the coefficient of correlation » 1s equal to

(@) 1only (b) lor-1
(c) —1only d 0
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Q) The regression lines will be perpendicular to each other if
the coefficient of correlation » 1s equal to

(@) 1only (b) lor-1
(c) —1only d 0

Ans: (d)
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