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Co-ordinators, Moderators ang Examiners for St

1. atistics (135) subject are
requested to go through this Ansywer Key carefully before evaluation.

2. Evaluation should be done as per instructions given in Answer Key so that
uniformity and consistcncy in the evaluation work shall be maintained.

1

3. There arce total 61 questions with (General Options) in this question paper.

\ Each question should be corrected according to the instructions given in
Answer Key only.

4. Each correct answer should be marked in the decimal fraction method and
should be written in left side margin only. Answer should be individually
marked and at the end of the cach section write the total marks in /.

5. If a student gets the correct answer by any correct method other than the
method shown in the answer key, is eligible to get full marks.

6. Marks of each section according to the questions should be written orderly
in the space provided on the top of the page. If a question is not
answered write | -

7. In case of general optional questions in Section C, D, E and F check all the
answers from each sections and consider the marks whichever is higher
and circle on the less marks.

8. Mark X against wrong answers and write=0=

9. In case of shuffled answers use CF/BF wherever necessary.

10. This answer key contains total 21 pages.

11. Answers should be checked strictly according to answer key and no
injustice should be done to students by over, under or wrong cvaluation.

135(E)] 1 [P.T.0.
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SECTION-A s
% Choose the correct alternative from the following multiple choice type ques (20]
(ILach questions carries Imark)
Note:
> Tor each correct option or correct answer give 1 mark.
> Give full marks it A, B, C, D and answer written, both are correct
> 1l only option written then give full marks for the right answer
> Il only correct answer written then also give full marks. oot
> If question number of answer is not written by students give marks for corree
answer written in order.

1 (D) Retail price

2 (©) 133.33

3 ©) -1<r<1

4 ) 1

5| &9

6 (B) Square of correlation coefficient

7 (C) Scasonal

) 1«

9 (C) To measurer the life of electric bulb

10 (A) 0

11 (C) Maximum temperature during a day

12 (D) 10

13 (B) Negatively Skewed

14 (A) Mean =0, Variance =1

15 (B) 0.5

16 () 19

17 D) NG, 0.25)

18 <© 19

19 (B) anx™?!

20 By g

(A) - ap
2 [Contd.
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SECTION-B

- ollowing questi i
Answel the fi & questions in one sentence L ions f e
. (Each questions carries Imark) [10
| — ( q ) [10]

Notec:

» Even if full sentence not written give full m

y» If the answer is written h
the students.

arks.
alf then give half mark for the correct effort/attempt of

» If the sentence covers the content of the answer, give full marks.
[

( Wholesale price index )_( Wholesale price index

o number of curren( year number of previous ycar
21. Rate of inflation = !

x 100

) - .
Wholesale price index number of previous year

22. Itdoes not give exact degree of relationship between two variables.

23. Both variables are multiplied by 2.So, regression coefficient will not change.

24, Here,y =25.1—-1.5¢
Taking =8
y=25.1-1.5(8)

=25.1-12
=13.1

25. Suppose 4 and B are any two cvents of a finite sample space U. Event A4 and B
do not occur together, which means ANB = @

26. For symmetrical binomial distributionp ==, g = %

N =

Putting p = % in Mean=np =9

)

sm=9X%x2
~n=18

27. “Standard score is independent of unit of measurement.” This statement is true.

p: .
28. Standard Deviation = E X o

'12—4><a
h 5
12 X 5
=0
4
~o=15

29, lim4x+ k=6

Xx—>—
~4(-1)+ k=6
~k=6+4
~Ilt=10

30. The chénge in cost due to small change in production is called marginal cost.

135(E)] 3 [P.T.0.
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Answer the following questions as directed. Any S€V

SECTION-C

en out of nine (Each questiong

x>

[Contd.

carries 2 marks) [14)
31. Real wages = Average monthly wage % 100
) 48 Cost of living index number —
Year Average monthly Cost of living Real wage
‘ wage (Rs.) index number
36000
2020 36000 120 120 X 100 = 30000 s
40000 T
2021 40000 150 Too < 100 =26666.67
— Y
52000
2022 52000 130 130 X 100 = 40000
56000
2023 _ 56000 160 160 X 100 = 35000
T
, For cach correct v give 0.5 marks
32. 1. r(x,—y) = —r(x,y) = —0.8 Im
2. r(-x,-y)=r(y) =0.8 1m
33. Here,X =30, =20 and b = 0.5 is given.
Intercept of the regression line :
a=7y—bx '
=20-10.5(30)
=20-15 '
_: ) | m
Regression line Y on X
Yy=a+ bx
=5+0.5x ) | )
34. The components of time series are as follows:
1. Long term component (Trend) :
2. Seasonal component ‘ gor gach tompgnent give
3. Cyclical component -5 marks
4.  Random (Irregular) component
35. U={HH,HT,TH,TT}
n=4
(i)  A=cvent of getting one head and one tail
A= {HT,TH}
m=2
p(A)=%=§=-21- e
(ii) B =-event of getting at least one head,
B={HT,TH,HH}
m=3 :
p(B) =" = 3 mm—) | )
n 4
135(E)] 4
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: Pwp“.tlcs of Binominl Distribution: (Giye .0'75.1'.3.’!1"'!.!‘,!}!uc_t‘qrrrct_1nw!a’rﬂ'f’»\“)
z 1. Binomial distribution is a discrete distribution
5. Its pavameters ave st aud p,
3, Themean of the distvibution is np,
4, The variance ot the distribution is npg and its standard devintlon is Jnpq.
3. Yor hinop\i:\l distribution, mean is always preater than the varinnee and ¢
- ‘_,‘:":___.i‘;"“‘_‘l = probability of failwre ov np > npy
6. 1Tp < ¥ then the skewness of the distribution is positive for any value of n
7. 1fp =% then the distribution becomes symmetric that means the skewness of
the distribution is zevo for any value of i,
§. It p > ' then the skewness of the distribution is negative for any value of .
37. N(16,0.5) in interval and modulus form

Comparing N(16,0.5) with N(a,d) we get,
a=16,6 = 0.5

Interval form =(a— §,a+§)

Putting the value a = 16 and § = 0.5
=(16— 0.5,16 +0.5)

= (15.5,16.5) mmmmm) | m

Modulus form=|x—a| < §

Putting the valuea = 16,6 = 0. S

|x — 16| < 0.5 ) 1 m
d im == (=2)
38, lim X _*+128  _  gim I 37 Exmmm) 1 m

x--2 x 2 X2 _X—(—Z)

lim x" =a" _ n—I1
= 7(=2)"" { x—a g=g o Be ]
= 7(-2)°
= 7(64)

= 448 _ 1m
39. Here,y = 12 + 4x - 7x>
dy

v =4 14x mmmd 1 m
atx = 2

dy

I =142
=4-28

=-24<0
~ Function is decreasing at x = 2, ~ 1m

o2 5 [P.T.O.
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SECTION-D

Answer the following questions as directed. Any Eight out of Twelve (Eaci qiestions !
carries 3 marks) - [24] J

40.

’ { .
(hain base index numlm) { Fixed base index number of e |

of the current year preceding yeat to current year )
Iixed base index number of current year = — — ' N

100 ) ()5 |,

Year Index Number of Sale Fixed base index number
2020 110 110 v
2021 12 =11—2E—1i9 = 123.20
100
2022 109 - w =134.29 /]
100
108 x 134.29
2023 108 = — = 145.03
2024 105 = 10? 2335‘03 =152.28
For each correctv” give 0.5 marks
41.
Fuel Items Index Number (1) Weight (W) Iw
A 100 + 50 = 150 . 5 750
B 100+90 =190 4 760
C 100 + 110 = 210 3 630
D 100—-5 =95 2 190
E 100-2 =98 1 98
| Total 15 2428

For correct table give 2 marks

Index Number of fuel prices for the year 2024 = 22‘,1:; = :;8 161.87 HEERsp | )

135(E)] 6 [Contd.
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42- ‘ N (v v _—
. =10,L(3—1)(y—' = =
Het egn J’) 72, S_r =3 and Z(y = y)z =360 is giVCl’l.
Y(y—-»?_ 360
Sy = n 10 6 B | m
Sx—D0 =)
a2
r= T X S.X S, ) | m
72 72 0
=7ox3x6 180 %
'-.7"_:0.4‘ -lln
43.
7=30;5 = 500;5% = 25; 5% = 10000; Cov(x,y) = 400
cov(x, )
b= sz
400
~ 25
p—16 E=EEE) | m
a=y— DX
=500 — 16(30)
=500 — 480
~a=20 mmsEp)|m
. Regressionlineof yonx
y=a+ bx
—20+16x Hmmm(0.5m
Putting x = 40, :
y =20+ 16(40)
=20+ 640
5 = 660 units Hmm) 0.5 m
~ When the price is Rs. 40 then the supply of ball pen is 660 units
44,
y=11+43x — o
o bh=3 ﬂ 0.5 m Coefficient of determination
Here, b = 3 and S8y = 3:10 R? = (1-)2
Now, b =1 X %Z -‘ 0.5m = (0.9)?
: 10
£33 =1 X =0.81 ﬂlm
3x3
=T :
10
=0.9 ﬂ] m
135(E)] 7

Get More Learning Materials Here : & m @&\ www.studentbro.in

[P.T.0.

S
A TR 0 W TRTTALA LA A e e e .

Y




Get More Learning Materials Here : &

4S.

The merits of graphical method are as follow:

(Any three ) Each carries 1 mayy

I This method is casy to understand and use.

b (3 “ . . . . s

2. The trend can be found without any mathematical formula or calculation,
3. This method can be uscd even if the trend is not lincar.

4,

this method.

An estimate of the type of curve to be fitted for obtaining trend can be given by

46.

Each carries 1 mark

Uhe following characteristics of the random experiment can be as follow.

1

almost identical circumstances.

tJ

- A random experiment can be independently repeated under objectively

All the possible outcomes of a randomized experiment are known, but the

exact outcome cannot be predicted before conducting the experiment.

[

- The random experiment results into a certain outcome.
47.

Here, P(B) = g, P(A' N B) —.:%
B)=P(B)~P(ANB) s (.5m

10
~P(ANB) =1
P(ANB)

P(B)

10

P(4/p) =

-1m

10

135(E)]
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48.

= 100 ~ O.Sm

A= [ovent that the number selected is a single digit number

A4=1{123 ...9}

m=9

m 9 ‘

B= Event that the number selected is a perfect square

B ={1,4,9,16,25,36,49,64,81,100}

m =10
m 10

~ P(B) = =~ 100 ‘ 0.5m

A n B =Event that the number sclected is a single digit number and a perfect square

AnB=1{1,49}

m=3

m 3
PANB) =— =15 m— 0.5m

100

A U B =Event that the number selected is a single digit number or a perfect number

P(AUB) = P(A) + P(B) — P(AN B)

9 10 3
=70 " 100 100
9+10-3
-7 100

16
:——or——or() 16 dlm

100 25
49,

Mean = np = 2, Variance = npq =

6
npq =g

q-ﬁ—06 mmmsmd) (.5m

“p=1-q=1-0.6

=0.4 ) (0.5m

Puttingp = 0.4in np =2

135(E)]
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[=2)

5

~n(0.4) =2

P N

0.4

Soo,n=5p=0.4and q=0.6

p(x) = ne p "™ ooy ().Sm

p(2) = 5¢,(0.4)*(0.6)°~*
=10%0.16 X 0.2

216
= 0.3456 or—  EEEEEY 1m

625

9 [P.T.O.

m @ www.studentbro.in



- TR W SEER NANERS R P BB Cah. a TR TR TR - - .‘v;-s" '
[o.3 ) <&

50.
(1) By the definition of discrete probability distribution ; we myg; hay,

p(0) +p(1) +p2) +p(3) +p4) =1
W 4K +15K + 25K +5K+ K =1
50K =1

#K=—=0,02 mmmmpl.5m

50

(2) Probability of occurrence of one or two accidents
=P(X=1)+PX =2)
= 15K + 25K
= 40K
= 40(0.02)

=10.80 ) |.5m

S1.

f(x) = (x% + 3x + 4)7
ny=@*+3x+4)7
By using Chain rule ,

Suppose u = x? + 3x + 4, Thus y = u” “ 0.5m

%=2x+3andz—z:7u6 -1m

R x 2 ey (.5m
=7u® x (2x + 3)
= 7(x% + 3% + 4)5(2x + 3) |
Thus f'(x) = 7(x* + 3x +4)%(2x 4 3) === |y

135(E)] | 10 [Contd.
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*‘ SECTION-E
|

|

answer the following questions as directed Any Three out of Four (Each gquestion carries
4 marks.)

L

b
112}

52, Here, X = monthly expense of students; g = Rs.2000,5 = Rs.500

(1) Percentage of students having expense between Rs,750 and Rs. 1250

= P(750 £ X < 1250)

750 - 2000
500

1250 - 2000
Zgz =

Z-;:

-

500 -1.5
~ P(750 < X <1250) = P(-2.5<Z < -1.5) /

Now,P(—2.5 < Z < —1.5) W) 0.5m ‘\\
=P(-2.5<Z<0)-P(-1.5<Z<0) "'

From the table of Standard Normal Curve | \
]

L,
=0.4938 — 0.4332

-Ca 'X’vSUA ‘X:h&é.-ﬁr\-ﬂ
g2=35 T o35 220
= 0.0606

) 0.5m

The percentage of students having expenses between Rs.750 and Rs.1250
=100 x 0.0606

=6:06% mmmm) 0.5m b

(2) Percentage of persons having expense more than Rs. 1800

= P(X = 1800)

7 1800 — 2000
- 500 -

« P(X > 1800) = P(Z > —0.4) Emmmm) 0.5m

Now,P(Z = —-0.4)

—-0.4

t015%
!

=P(-0.4<Z<0)+P(0<Z<®) = f“;f. G TS
From the table of Standard Normal Curve

= 0.1554 + 0.5000

~0.6554 =mmmmp 0.5m

The percentage of students having expenses more than Rs. 1800
= 100 X 0.6554

= 65.54%, ey (0.Sm

135
2 1 [P.T.0.
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The below answer is only for blind students

52. Properties of normal distribution:
1. Itis distribution of continuous random variable.
2. The constant p and o arc the parameters of distribution which indicate mean and

standard deviation respectively.

3. The distribution is symmetric about i and its skewness Is Z¢ro (0).

4. Tor this distribution, the value of mean, median and niode arc samec. In notation,

"= M = Mo.
5. For this distribution, quartiles are equidistant from median. i.c.
Q3 — M =M — Q4 and

IVI = Q3+0Q1

2
6. The probability curve is completely bell shaped.

7. Normal curve is asymptotic to X-axis. The tails never touch X-axis.

8. The approximate value of quartiles of normal distribution can be obtained from

the following formula

Q1= pnu—0.6750 and Q3 = u+0.6750
9. For this distribution, quartile deviation =,§or.

10, For this distribution, mean deviation = o.

2

Each correct properties carries 1 mark J

135(E)] 12 [Contd. -
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53. Here, pr=52; 02 = 64 S0 ¢ = g
(1) The estimated limits which include exactly middle 60% of the observations.

o l’( x]SXSX' — 0 :':;_9_9_—
.‘ . ,, 2) = 60% = = = 0, 60 == (),5m
Converting to 7

X]"'S?.

P (FEE ST ) 6 ) e .5

W P(z1 €7 < 2y) =0.60 ( 7y =252, - "20"52) s ().5m

¢!

IFrom Table Arca 7Z-score

Nearest value before | 0.2995 0.84
mmmmd ).5m | 3000

Nearest valucafter | 03023 | 0.85
0.3000

Average valuce 0.3009 | 0.845

»
n
-~
o
&
I
N
®)
\‘

The nearest value of 0.3000 is 0.2995, so z; = —0.84 and z, = 0.84

~P(zy <Z<0)=0.30 ~P(0<Z<2z;)=0.30
z4 is on the left hand side of Z = 0, Z, is on the right hand side of Z = 0,
Sozq, = —-0.84 So z, = 0.84
X1 , — X2-#
71 = p ) o
_5 . , __ x2—52
- "'0.84’ - xls 2 oo 0.84‘ = 8

5 —0.84X8= x4 —52 0 8 X8 2y 52

£ 6.72= X3 —52
@ —6.72 = xq — 52 '

. x, =45.28 mmmmmmp Im “ % = 58.72 mmmm=p 1m

+ The estimated limits which include exactly middle 60% of the observations between 45.28 to 58.72

The below answer is only for blind students

3.

If X is a random normal variable with Mean g and standard deviation o then random

variable Z = X=# is called standard normal random variable and its probability
(2

ot - e
function is given below :

1,2

=5

: [ 2" <
./(Z)=”ﬁ7€ S -an

135(E)] 13 ‘ _ - [P.TO.
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54.
f(x)-f(2)

x -2

lim

X2 where f(x) = x? + x,

Emm ().5m

Here, f(x) = x% + x
f(2) = (2)* +2

=4+2
=6 m= {1
w 201
Now, limw I (x%+x)-6
x=2 x -2 2 =2

Numerator = (x* + x) — 6
=x2+4+3x—2x—-6
=x(x+3)—2(x+3)

=(x+3)(x-2)
Sy = I (x2+x)-6 —ye (x43) (x-2)
S0 =l =ilim
= lim(x+3) (+«x
x=2
= 2+4+3=5
5S.

- ' 2
Demand function of an item is (P =30 - %)

2
Now, revenue function R=p.x = (30 - ;—0) X
%3
“R=30x—7> memm)im |
LR 3032 mmm ().5m

. dR _
Putting i 0
22

e 30—E-=0

~300-3x2=0
~ 3x% =300
s x%2 =100

Ax=10 mem 1y

135(E)]

14

x>

Denominator = (x — 2)

) 1.5m
—-2%0)

-lm

d?R _

? dx?

6x

Now _—
A 10

Here putting x=10 in

-6 <0 E=p 0.5m

Revenue is maximum at x=10

d*R
Y dx2

6(10)

10

Putting x =10 in demand function

—30-%
(p =30 10)
= 7 — _ (10)2
price p =30 o
_ 100
i Py
=30-10

“p =20 m 1m

Revenue maximum at =10 and p = Rs. 20

[Contd.
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SECTION-I

Solve the following questions as directed. Any Four out of Six (Each question
carrics S marks. )

[20]
50.
Year 2024 Year 2023
Item P1do | Podo | P1d1 | Podi
P1 41 Po Yo
Rice |899 _ 15 | 780 _ ] 40 39 60 | 585
40 — =39
20 20
Milk 44 10 40 12 528 480 440 400
Bread 50 1.5 45 2 100 90 75 67.5
Banana 36 1.5 30 2 72 60 54 45
Total 740 669 629 571
Laspeyre's Index Number ||, For correct table =2m
2P190
I, = X 100
! 2Poq0
_ 740 100
T 669 "
=110.61 . - I, =110.61 s 1 m
Paasche's Index Number Ip
2 P11
I, = 100
! 2 Pod1
= ——629 %X 100
" 571
o Ip =110.16 e 1m
=110.16
Fisher's Index Number Iy = /I, X Ip
=+110.61 x 110.16
=110.38 ~ Ip=110.38 ) | m
135(E)] 15 [P.T.O.
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r . Sales of eleetrie fans (epgp.
n ot (lakh R8s Y = 98 e Ry
S7. Here,n =6, X = Advertisement Cost (lnkh R B S ")
— . 1 1
X l()() P o= ‘ T “.: e u- 1_)2
Company X b u=Tay 5
N T e ——————— 0 " T
\ 140 R N = ,‘,.,-‘.‘A(lww—"""' “““““ Ee— ~~lL
i a s dcmeam— ———" 9 2
B 120 45 o "l ) ‘\
¢ 80 15 S I ALt
D e | w0 R I R L L
o l‘: === N -‘ x ] l)
80 20 S ———
F 180 | S0 4 X a0
Total 700 208 5 -1 21 23 __31_‘!
For correct table = 2m |
N
n =06,
] nyuv- QGuw@v) '
r= scemmend | m
Jn(z u?) - Tu) XJn(sz) - vy
= 6(21) — (5)(-1)
V6(23) = (5)2 x/6(39) = (—1)2
~ 126 + 5
V138—- 25 x V234 -1 m—) 1m
131
v113 X V233
131
162.26
g: =0.81 ) |,
135(E)]
1
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58.
— |
Sales Profit 22
(thousand Units) | (lakh Rs.)) | R, Ry |d=Rx~ Ry
X ]
y
25 65 7.5 7 4———0-5"“""’2’2’2_/
58 140 5.5 4 1.5 __,._T)/
215 500 1 0 ,,____I——————
72 115 4 5 "1"’””2—2'5/
58 65 5.5 7 -1.5 T
25 65 7.5 7 ____0__5___,,___,0—-———
90 220 3 3 ""9"’—"—6"
162 340 2 2 0 ———
| Total 0 :
rrect table=2m
The calculation of C.F. is as follows I:F_O_r_io_,,/.———,-——
m3 —m
Repeated Observations m 12
23 -2
=0.5
25 2 ( 12 )
23 -2
=0.5
58 2 ( 12 )
33-3
=2
65 3 ( 12 )
i _ CF =3
o For correct table=1m
6[y d* + CF] ]
_ - —— ~ m
r=1 n(n?—1)
6[6 + 3]
=1-86a-1)
6(9)
=1-863)
54
17502
=1-0.11
=0.89 ) m
135(E)] 17 [P.T.O.
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59. Here, n =6, X = Time of usage of car (years); Y = Average annual maintenance cost
(thousand Rs.)
] R
Car X Y o4 x
"‘\
; 3 10 30 9
\4
5 1 5 5 1
T
3 2 8 16 4
\\q
\\
6 3 8 24 9
Total 16 51 154 2
For correct table =1,5m
n=_a6, T
_ xx 16 -
X=—= == 2.67 So the regression line of Y on X is ;
H= bx
__ Xy 51 Ly
n 6 . ‘ .-.y=3.35+1.93xn> 0.5m
nxxy-Ex)Xy) Putti =
b= mm) (), utting X =5,
ny %% — (3 x)2 O-5m
y =3.35 + 1.93(5)
_ 6(154) — (16)(51)
_ Yy = 13 S
_ 924 — 816 y (thousands Rs.).# 0.5m
312 — 256 N
> Error:
108
56 R
b=193 mmp (5ny =13-13
a=y-b%x =0 mmp (51,
=8.5-1.93(2.67)
=8.5-5.15
a=3.35 mmd (.5m
135(E)]
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) gon o2 4 N
00, Mere e, e Time 3y Birth rate

__ Year * I a
_ 2019 ] . T 36 4
200 R T T T Y 9
o 1 .1 e = G 16
o 1 ms | 25
w6 TTwa | w2 36
o 7 we | w3 49
Total 28 146.9 576.8 140

IFor correct table = 2m

n=1717,
.yt 28 .
t= 2’;{' = -7‘ = 4, % To estimate the birth rates in the
. 2y 146.9 _ year 2025, we wil! take /=8
P = 2y _ ~20.99 =P (.5m
" v 9 = 22.55 — 0.39(8)

71):[3'—():()(21)) =22.56—-3.12

b= mp 0.5m | =19.43 m=) (.5m

ny 2 —(Qu)? :
Henee, the estimates for the birth

7(576.8) — (28)(146.9) rates in the year is 19.43
7(140) — (28)2

4037.6 —4113.2
980 — 784

a=9y-bt
=20.99 - (-0.39)4

= 20.99 + 1.56

a=22.55 oem) (.5m

Equation for Trend ¥ = a + bt
y = 22.55 + (—0.39)t
9 =22.55 — 0.39¢ ‘ 0.5m
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ying averages

61.  Calculation of four monthly mo
"——//—\
el aip wise Four yeypye
, time ST Four yearly P j‘ll moving .yt, Y v
Year t (lakh Rs.) moving total tota B averagg
I—— ." ———‘——M"-/ \
2015 | 1 5
E—
2016 | 2 3
———— “\\_
5+3+7+6=21 ,
v 211 41
2017 | 3 7 21420= v §=513,
\
2]_5+4=20/
- 45
2018 | 4 6 20+25=45 = = 5163 |
—
20-3+8=25v
—
2019 5 4 25+27=52 —58_2 =6.5 |
25-7+9=27y/
2020 _ 58
27-6+10=31,/1
2021 | 7 ) _ 66
31-4+8=35
2022 | 8 10 - 71
35+36=71 v G =888 v
35-8+9=36 f
2023 | 9 8
2024 | 10 9
135(E
(B)] 20 [500
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