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General Instructions to Candidates : 

Time : 2 Hours 
Cool-off time : 15 Minutes 

• There is a 'cool-off time' of 15 minutes in addition to the writing time of 2 hrs. 
• You are not allowed to write your answers nor to discuss anything with others 

during the 'cool-off time'. 
• Use the 'cool-off time' to get familiar with questions and to plan your answers. 
• Read questions carefully before answering. 
• All questions are compulsory and only internal choice is allowed. 
• When you select a question, all the sub-questions must be answered from the same 

question itself 
• Calculations, Figures and Graphs should be shown in the answer sheet itself 
• Malayalam version of the questions is also provided. 
• Give equations wherever necessary. 
• Electronic devices except non-programmable calculators are not allowed in the 

Examination Hall. 
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1. The sales and payroll of a company is shown below. Draw a scatter diagram for the 

data and comment on the correlation. 

Sales ($ 100,000) 

6 

8 

5 

4.5 

9.5 

Payroll ($100,000,000) 

3 

4 

4 

2 

5 

2. A coin is tossed three times. Find the probability of getting 

(a) exactly one head. 

(b) at least one head. 

3. To which component of the time series the term recession is attached ? 

(a) Secular trend (b) Cyclic variation 

( c) Seasonal variation ( d) Irregular variation 

(Scores: 3) 

(Scores : 2) 

(Score: 1) 

4. The mean of a random sample of size 20 from a normal population is N(µ, 9) was 

found to be 81.2. Find 90% confidence interval for population mean µ. (Scores : 3) 

5. The statistical test used in ANOVA is 

(a) x2 test 

(c) Z-test 

(b) t-test 

(d) F-test (Score: 1) 

6. If the marginal revenue function is 9Y2 + 12Y - 10 = 0. Find the total revenue. (Scores: 3) 

7. An estimator t1 is more efficient than t2, if the variance of t1 ____ variance of½. 
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1. 6306 cfuCT1Jm1m>66)s ru1~mm>66)sm>6o payroll-6)1m>6o data @06)\!l 6)cfuOS6CTmr>101c006cm6. 

Scatter diagram g2n.J(](D)0(f)l~r correlation-6)m c:0,601~~ ru18.Jm5106CTmr>6cfu. 

rul~m ($ 100,000) 

6 

8 

5 

4.5 

9.5 

Payroll ($100,000,000) 

3 

4 

4 

2 

5 

2. 6306 com 0icm~ (.n.JOru(R)10 toss 6)!1..l~om8, @06)\!l n.Jom>6cmrum>66)s probability 

cfu6l1s6n.J1S1c006cfu : 

(a) c0,~@10om51 6306 head 

(b) c0,606lIDmn.Jcfu9::to 6306 head 

3. Recession nq)cm n.JBo Time series-6)1 n43@~ component fZIOm>1 611.JmD6)7d3101c006cm6 ? 

(a) Secular trend (b) Cyclic variation 

(c) Seasonal variation (d) Irregular variation (acwom : 1) 

4. 20 mloo(f)6ID3~6~ 6306 OO®(U)o CTUOon.J1ci8 nq)S6CTmr>101c006cm@~Mean µ g2o variance 9-g2o 

CBlQ)m> 6306 a;moro0m8 a;n.Jo7d6a;8.Jo9:1 m1m8 m1cmo6m~ Sample mean 81.2 ®Q)6)6mffi>1m8 

population mean-6)190% a;c0,o.;mn..01(U)®CTU~ 2121<n6)rum8 cfu6l1s6n.J1s1c006c0,. 

5. ANOVA m5lm8 g2n.Ja;m>o(f)1c006cm statistical test n43@06m~? 

(a) x2 test 

(c) Z-test 

(b) t-test 

(d) F-test 

( acwommr : 3) 

6. 9Y2 + 12Y - 10 = 0 nq)cm@~ 6306 marginal revenue function ®Q)6m~ Total revenue 

cfu6l1s6n.J1s1c006c0,· (acwommr : 3) 

7. t1 nq)cm estimator t2 nq)cm estimator-6)mc00oci8 efficient ®Q)ru6cm@~ a;ru01m>o8cru~ t1 

____ a;ru01m>®CTU t2 ®Q)cfu6(]CT1JOci8 ffi106m~ 
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8. The marks of a set of students for a certain subject are approximately normally 

distributed with mean 62 and standard deviation 3. Find P[X _::: 60]. (Scores : 3) 

9. Which of the following statement is true? 

(a) For a Binomial distribution mean is always less than or equal to variance. 

(b) Binomial distribution is always positively skewed. 

(c) Mean and variance of a Poisson distribution are same. 

(d) None of these (Score: 1) 

10. Yield (in kgs) corresponding to 4 fertilizers applied to a crop are given below. Analyse 

the given data and draw your conclusions. (Using ANOVA) 

Treatments 

Fl F2 F3 

20.9 23.7 13.2 

12.4 14.4 10.2 

10.1 9 5.1 

4.2 

11. Choose the wrong statement : 

(a) r(x, y) = r(y, x) 

(b) r lies between O and 1. 

F4 

5.8 

6.1 

4.8 

1.5 

(c) If X and Y are independent, then r = 0. 

( d) Scatter diagram is a graphical method of studying correlation. 

12. Calculate Fishers Index Number from the following data: 

2014 2015 

Price Quantity Price Quantity 

6 50 10 56 

2 100 2 120 

4 60 6 60 

10 30 12 24 

8 40 12 36 
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8. 6306 cful§o ru1Bpro(())_(l1cfu~66)S 6306 ru1o9:1m>CTmr>16)1 (2}0(nc06)6cfuci8 Mean 62-g2o Standard 

deviation 3-g2o CBlQ)m> 6306 a;moro0m8 cw1m5t.s16llJ1lITl:1m1m8 ®Q)6m~ P[X .:S 60] cfu6l1st 

n.J1S1c06>6cfu. (acwommr : 3) 

9. @06)W n.Jocw6cmrum5lm8 (R)01a;cw@~? 

(a) 6)6)6llJa;mo01cwm8 cw1m/(.s16llJ1lITl:16)1 Mean ®o@16)1 variance-a;mc06>oci8 

6)!1..l06(0)06ll)~ 

(b) 6)6)6llJa;mo01cwm8 cw1m/(.S16llJ1lITl:1® n(J)~Om51a;7,:JOW6o positively skewed ®Q)6m~ 

( c) Poisson distribution-6)1 mean-g2o variance-g2o @6~1rll06m~ 

( d) g12ru6)m>ocm60~ (acwom : 1) 

IO. 6306 ru1~6)ruS67,:J1m8 4 0ocruru~6ID3ci8 g2n.Ja;m>o(f)l~ a;7doci8 c:0,731 cw ru1~ru6c0,ci8 @06)W 

6)cfuOS6CTmr>101c06>6cm6. Data Analyse 6)!1..l~~ m1om60omo ng)W6@6cfu. (ANOV A 

g2n.J (] (U) 0(1)1 c06) 6 c0,) 

Treatments 

Fl F2 F3 F4 

20.9 23.7 13.2 5.8 

12.4 14.4 10.2 6.1 

10.1 9 5.1 4.8 

4.2 1.5 

11 . 6) @~p cw (.n.J CW oru m 6) @06) 6llmY> s 6 6) CTmr>W 6@ 6 c0, : 

(a) r(x, y) = r(y, x) 

(b) r 6)1 rlll8..11o ruim1CTmr>1m6o 63cm1m6o g)2Sm518.J06ll)~ 

(c) X-g20 Y-g20 independent CB1Q)m>Om8 r = 0 ®Q)6m~ 

( d) Scatter diagram (]cfu001(]8.Jo9:16)ffic06)60l~,( n.J01c06>0® g2n.J(](U)0(1)1c06>6cm6. ( acwom : 1) 

2014 

Price Quantity 

6 50 

2 100 

4 60 

10 30 

8 40 

7020 

Price 

10 

2 

6 

12 

12 

2015 

Quantity 

56 

120 

60 

24 

36 

5 

( acwommr : 3) 
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13. Data of sales from 2000 to 2005 is given below. Draw a straight line trend to the 
following data by the method of semi averages. 

Year 2000 2001 2002 2003 2004 2005 

Sales (in Cr) 53 75 76 66 69 94 (Scores : 2) 

14. If the line of regression Y on X is, Y = 2X + 1 and of X on Y is 6X = Y - 3, then 
correlation coefficient is 

(a) 

(c) 

0 

1 
2 

(b) 

(d) 

1 

15 
1 

15. The following is the probability distribution of the random variable X: 

X 0 1 2 3 4 5 6 7 8 

P(X) k 2k 3k 5k 5k 4k 3k 2k k 

(i) Find the value of k. 

(ii) Also find expectation of X. 

16. Write down the relationship between t, F and X2 distributions. 

Answer any one question from 17 and 18 : 

17. Two lines ofregressions are 4X- SY+ 33 = 0 and 20X- 9Y - 107 = 0. 

(a) Which one is the regression equation X on Y? 

(b) Find the estimated value ofY when X = 10. 

OR 

(Score: 1) 

(Scores: 3) 

(Scores: 3) 

(Scores : 4) 

18. For 10 observations on price (x) and supply (y) the following data were obtained. 
Ix = 130, Iy = 220, Ix2 = 2288, Iy2 = 5506, Ixy = 3467. Obtain the regression 
equation x on y. (Scores : 4) 

19. Match the following: 

(a) Secular trend (i) Demand for woollen clothes 

(b) Seasonal variation (ii) Unforeseen and unpredictable factors 

(c) Cyclic variation (iii) Shows general tendency of data 

(d) Irregular variation (iv) Has four defined periods (Scores : 2) 

7020 6 



13. 2000 06@m8 2005 ru6)a>m>6~ ru1 ~mm>66)s data @06)W 6)cfuos6CTmr>101c006cm6. g12ru 

g2n.J(]CD>O(f)l~,(semi-average a>i@1m>1m8 trend line ru0~6c0,. 

Year 2000 2001 2002 2003 2004 2005 

Sales (in Cr) 53 75 76 66 69 94 

14. 01(.(f)<rl:1® 6)6)8.J® Y on X, Y = 2X + 1 g2o X on Y, 6X = Y - 3 m>6o ®Q)6)6mffh1m8 

correlation coefficient ®Q)6m~ 

(a) 0 (b) 
1 

Jj 
1 

(c) - (d) 1 (acwom : 1) 2 

15. @06)\!l 6)cfu0S6CTmr>1a>1c006cm@~ OO®(U)o a;ru01m>6llJ1ci8 X-6)1 probability distribution 

®Q)6m~ 

XO 1 2 3 4 5 6 7 8 

P(X) k 2k 3k 5k 5k 4k 3k 2k k 

(i) k m>66)s ru18..I cfu6lls6 n.J1s1c006c0,. 

(ii) E(X) cfu06m6cfu. 

17, 18 OiJ.JOB16ID3~1ro8 o(jl6)(0)ffi>1eqo 636)©ffl?CT>YID1m-g2CT>YID©o aj)Y'l®lcfu: 

17. 4X- SY+ 33 = 0 g2o 20X- 9Y - 107 = 0 g2o 06lls~01(.(f)rfr1® 6)6)8..l®CTU~®Q)6m~ 

(a) g12rum>1m8 nfil®06m~01(.(f)rfr1® g12a;c0,J<r1:1® X on Y? 

(b) X 6)1 ru18..1 1 O ®Q)cfu6a;CT1J ocm Y m>66)s ru18..1m>66)s estimate nq)cm)~? 

ffi06)~ ffi>l ro8 

18. ru18..lm>6o (x) ru1@06mru60om>1 (y) 6llJmD6)7d§ 10 g)2ffi6ID3~66)s data @06)\!l 6)cfu0S6CTmr>1a>1-

19. 

7020 

c006cm6: 

LX = 130, Iy = 220, Ix2 = 2288, Iy2 = 5506, Ixy = 3467 

o1(.(f)rfr1® g12a;c0,J<r1:1® x on y cfu6lls6n.J1s1c006c0,. 

(]!l..l06on.JS1 (]!l..lffic006cfu : 

(a) Secular trend (i) Demand for woollen clothes 

(b) Seasonal variation (ii) Unforeseen and unpredictable factors 

(c) Cyclic variation (iii) Shows general tendency of data 

(d) Irregular variation (iv) Has four defined periods (acwommr: 2) 

7 P.T.O. 



20. Which of the following constants is used for the computation of control limits of mean 
and range chart ? 

(Score: 1) 

Answer any one question from 21 and 22 : 

21. A researcher reports that the average salary of the school teachers in private sector is 

~ 4,200 per month. A sample of 30 teachers has a mean salary of~ 4,326. At a = 0.05, 
test the claim that teachers earn more than~ 4,200 per month. The standard deviation of 
the population is~ 523. (Scores: 4) 

OR 

22. From the following table showing the number of plants having certain character, test 
the hypothesis that the flower colour is independent of flatness of leaves. 

Flat leaves Curled leaves Total 

White flowers 99 36 135 

Red flowers 20 5 25 

Total 119 41 160 (Scores : 4) 

23. If X1, X2, ..... Xn ~ N(0, 1). If these variables are independent, then what is the 

distribution of ri + x; + ......... + ~ ? (Score : 1) 

24. The table given below reports the price of several food items for the years 1995 and 
2005. Construct an index for 2005 by using simple aggregate method. 

Commodity 1995 2005 

Bread 12 20 

Egg 3 5 

Milk 16 24 

Apple 70 90 

Coffee 90 130 (Scores : 2) 

7020 8 



(acwom : 1) 

21, 22 OiJ.JOB16ID3~1ro8 o(jl6)@ffi>1eqo 636)©ffl?CT>YID1m-~CT>YID©o aj)Y'l®lcfu-

21. 6306 o1cru<n~066)S (]06lJ(.n.Jcfu00o CTUJcfu001 (]fZl6lJ8.Jm516)8.J CWlci8 mloW prucfu066)S (R)00(R)01 

(R)CTlJ~o 4,200 ©ln.JCD>06m~ 30 m1owprucfu©66)S Sample nq)S6CTmr>a;7,:JOci8 cfu1§1m> (R)00(R)01 

(R)CTlJ~o 4,326 ®Q)6m~ mloWPn.Jcfu066)S (R)CTlJ~o 4,200 0ln.Jm5lm8 cful56®m8 ®Q)6)6mcm 

®oOJcfuO(R)OJOBo test 6)!1..l~6cfu. Population standard deviation 523 ©ln.JCD>06m~ (a= 0.05) 

ffi06)~ ffi>l ro8 

22. !l..l18.J (.n.J(]@1cfu cruJrsoru06~ 6)!1..lS1cfu~66)s n.J§1cfu @06)W 6)cfuos6CTmr>1a>1c06>6cm6. n.Jlc06>~66)s 

m1oru6o g)28..lcfu~66)s 0iruru60om>1 611.JmDrlll~ nq)cm hypothesis test 6)!1..l~6cfu. 

Flat leaves Curled leaves Total 

White flowers 99 36 135 

Red flowers 20 5 25 

Total 119 41 160 

~
2 + ~ 2 + + X2 m d. "b . ~? X1 X2 ......... n 6), 0 1stn ut1on aj3@06m . 

24. 1995-6)8.JCD>6o 2005-6)8.JCD>6o n.J8..1@0o @dh9110JClJ;>6c06>~66)S OJ18.Jm>66)S n.J§1cfu @06)\!l 

6)cfuOS6CTmr>1a>1c06>6cm6. Simple Aggregate Method ~n.Ja;m>o(f)1~~ Index Number 

cfu6l1s6 n.J1 s1 c06>6 cfu. 

Commodity 1995 2005 

Bread 12 20 

Egg 3 5 

Milk 16 24 

Apple 70 90 

Coffee 90 130 (acwommr: 2) 

7020 9 P.T.O. 



25. J xn dx = ~ + C, then the value of n is 

(a) 5 

(c) 3 

(b) 7 

(d) 4 

26. Write any four properties of normal distribution. 

(Score: 1) 

(Scores : 2) 

27. The following data shows the values of sample mean and Range of 5 samples of size 5 

each. Using the control limits for the mean and range chart of the data state whether the 

process is under control or not. 

Sample No.: I 2 3 4 5 

Average 2.5 2.6 2.7 2.7 2.4 

Range 0.2 0.2 0.3 0.4 0.3 

28. Rejecting a true hypothesis when it is true is known as 

(a) Size 

( c) Type I Error 

(b) Significance Level 

( d) Type II Error 

(Scores: 3) 

(Score: 1) 

29. A sample from a binomial distribution has mean 6 and variance 3.6. Find P(X = 4). 

(Scores: 3) 

30. 

7020 

is used for attributes. 
---

(a) X Chart 

(c) np Chart 

(b) R Chart 

(d) C-Chart 

10 

(Score: 1) 



(a) 5 

(c) 3 

(b) 7 

(d) 4 (acwom : 1) 

26. Normal distribution-6)1 nfil6)@ffh18..16o 4 properties ((.n.J(]@1cfu@cfuci8) nq)W6@6cfu. 

(acwommr: 2) 

27. Size 5 ®Q)CD> 5 cruoon.J1~6c0,~66)s Mean-g2o Range-g2o @06)\!l 6)cfuOS6CTmr>101c006cm6. Mean 

and range chart-6)1 control limit-c0,~6n.Ja;m>o(f)1~~ process control-am ®Q)(]6mO 

mlo~(]CD>O nq)cm~ n.JOCD>6cfu. 

Sample No.: I 2 3 4 5 

Average 

Range 

2.5 2.6 2.7 2.7 2.4 

0.2 0.2 0.3 0.4 0.3 

28. (R)01m>om> 6306 true hypothesis-6)m @10cw01c006cm@16)m ___ nq)cm6 n.JOm>6cm6. 

(a) Size (b) Significance Level 

(c) Type I Error (d) Type II Error (acwom : 1) 

29. Binomial distribution-am m16)cms6CTmr> 6306 sample-6)1 mean 6-g20 variance 3.6 g2o 

7020 

(a) X Chart 

(c) np Chart 

(b) R Chart 

(d) C-Chart 

11 
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Statistics - Scoring Key 
Class XII 

Sl/7 2017 

Subject : Statistics 

QNo Answer/Value point 

1. Draw Scatter Diagram 

0 

" "' -

"' -
"" 
D 

0 0 "" -
0 

"' ~ ,..; 
a. 

D ,.., 0 

~ ~ 

~ - 0 

' I I I I 

~ 8 7 8 9 . 
S~le, 

There is positive correlation 

2. Sample Space= {HHH,HHT,HTH,THH,HTT,THT,TTH,TTT} 

P(Exactly one head)= 3/8 
P{at least one head)= 7 /8 

3. Cyclic variation 

4. Confidence Interval = ( X - (SD/v'n ) x trx.;i, X + (SD/v'n) xt,,,_ 12 ) 
r = ( 81.2 - (3/v20) X 1.73, 81.2 + (3/v'20) X 1.73) 

= (81.2 - (3/4.47) X 1.73, 81.2 + {3/4.47) X 1.73) 
= (81.2 • .6711 xl.73, 81.2 + .6711 xl,73) 

= (81.2 - 1.16, 81.2 + 1.16) 

=(80.04, 82.36) 

s. F- test 

6. Total revenue= J MR dy 

= f (9Y3 + 12Y - lO)dy 

= 9y3 + 1zy2 -lOY + C 
3 2 

= 3Y3 + 6Y2 
• lOY + C 

7. Less than (<) 
8. 60-62 

P[x< 60] = P[ Z <-
3
-] = P[ Z<-0.67] 

= .s · .2486 = .2514 

9. Mean and variance of a Poisson Distribution are same. 

10. Total 5 5 = 20.92 + 23.72 + .... 1.51 
• CF 

CF = 1428.14 
Total 55 = 532. 56 

Tr 5 5 
47.62 4 7.12 28.52 18.22 

• CF =--+-+ -- +--
4 3 3 4 

= 1659.4 -1428.14 

=231.33 

Error 5 5 =532.56· 231.33 
= 301.23 

I 

Scor Total 
e 

2 

3 

1 

1 
2 

1 

1 1 
1 

1½ 

3 

1/2 

1 1 

1 

1 3 

1 

1 1 

2 3 
1 

1 1 

1 

1 

4 

1 



• 

Source Sum of Squares DF Ms Calculated F Table 

Treatment 231.33 3 77.11 2.S6 3.71 1 
Error 301.23 10 30,22 

Total 532.56 13 

11. r lies between O and 1 1 1 
12. 

Fisher's Ideal Index number P01 = LP1qo LP1q1 X 100 
LPoq~ LPoqi 1 

1900 ~ X 100 1 
= 3 1360 1344 

1 
= 139.79 

13. Draw trend line 

0 

~ 

i;:: -

~ ., 0 ___...;-----~ 

2 2 .. 
----

-

"' :e -
~ " 

0 

0 

"' 
0 

2000 2001 2002 2003 2004 2005 

Yea, 

14. 1 1 1 
✓?. 

15. Z:P(k) = K + 2k+3k+Sk+Sk+4k+3k+2k+k 1.5 3 
=26k 

26k = 1 

K= 1/26 2.5 
1 2 3 5 5 4 3 2 1 

E(X) = E(x) = Z:k P(k) =Ox-+ lx- +2x- + 3x- + 4x- +Sx- +6x- + 7x- + Bx-
26 26 26 2 6 26 26 26 26 26 

= 3.96 

16. X 
t = y /n' where X is N(O,l) y is x2(n) and X and Y are independent. 1 3 

F = ratio of two independent x2 variates, each divided by their corresponding 
1 

degrees of freedom 

Square of a student's t variate with n degrees of freedom is an F variate with (1,n) 
1 

degrees of freedom 

17. a.The second equation 20X - 9Y-107 is the regression equation Yon X 2 

b. 9y =20x-107 

2 
y = 20x 10 _ ~ 4 

9 9 
= 22.22- 11.88 = 10.33=. 10 

18 The regression equation Yon X is 1 4 
y --b ( -i_C!.IV(X,y)( -) -y- x-x ---- x-x 

Y' oy2 

y = 22, i'= 13 
1 

2-



• 

3467 
Cov(x,y) =---io-13x22 = 60.7 

1 
o 2 =Ix

2 
-i2 =~-132 =59.8 

' n 10 
The regression line is Y - 22 = 1.01 ( X -13) 1 

19. a) Secular trend ~ Shows a general tendency of data .5 
b) Seasonal Variation~ Demand for woollen clothes .5 2 
c) Cyclic Variations ~ Has four defined periods .s 
d) Irregular Variations -...;},, Unforeseen and unpredictable factors .s 

20 b) A2 1 1 
21 H0 : µ = 4200 vs H1 : µ > 4200 ½ 4 

z = X-,,o 432£,-4200 
= 1.32 2 = 

523/JJ(i u Im 
la at a= 0.05 is 1.65 1 
1.32 < 1.645 
Accept the null hypothesis ½ 

22 Formula ½ 4 
2 (99-100)' (36-35)2 + (20-19)2 + (5-6)2 

X = 100 + --
35 19 6 1 

= 0.001 + 0.029 + 0.052 + 0.167 1 
= 0.249 . 1/2 

D F = (2-1)(2-1) = 1, x2 at 5 % level is 3.841 1/2 

0.249 < 3.841 ½ 

Flower colour is independent of the flatness of leaves 

23. Chi- Square with n degrees of freedom 1 
1 

24. Simple aggregate price index= ~P, x 100 1 
Po 

~Y1 = 191, LPo = 269 
1 2 

Therefore simple aggregate price Index = ~ x 100 = 140 
191 

25. 5 1 1 

26. Normal distribution is mesokurtic. ½ 2 
Normal Distribution is symmetric Eac 
Mean = Median = Mode h 
Normal distribution is bell shaped {or any other four) 

27. x = 2.58, R = .28 1 
From tables for n =S, A2 = .58 

UCL =x + A2 R = 2.58 + .58 x .28 = 2.58 + .1624 = 2. 7424 1.5 

CL = 2.58 3 
LCL = 2.58 - .1624 = 2.4176 
The value 2.4 is outside the control limit. Therefore the process is out of 0.5 
control. 

28. Type I Error 1 1 

29. (a) Mean =6, variance= 3.6 1 3 
np = 6, npq = 3.6 

3.6 0 6 p= 0.4, 
6 1 q=-= . ' n =-= 15 

6 0.4 

p[x =4] = enc. 44)(.6) 11 = .1257 
1 

30. np chart 1 1 

3 




