
CBSE CLASS X Mathematics
Statistics

	Two mark questions with answers

	Q1. If 
 INCLUDEPICTURE "http://www.vidyavahini.ernet.in/shishya/products/AcademicContent/CBSE/X/Maths/statistics/images/xbar.gif" \* MERGEFORMATINET 


is the mean of n observations x1, x2....,xn then prove that  (xi - [image: image2.png]


) = 0 

	Ans1. [image: image3.png]


= [(x1 + x2 + ....+ xn)/n]  n[image: image4.png]


 = x1 + x2 + ....+ xn
 [image: image5.png]


+ [image: image6.png]


....+ [image: image7.png]


(taken n times) = x1 + x2 + ....+ xn
(x1 - [image: image8.png]


) + (x2 - [image: image9.png]


) + .........+ (xn - [image: image10.png]


) = 0;
[image: image11.png]


(xi - [image: image12.png]


) = 0 

	Q2.  If [image: image13.png]


is the mean of n observations x1, x2....,xn, then prove that the mean of
x1 + , x2 + ,......xn +  is [image: image14.png]


+ . 

	Ans2. [image: image15.png]


= [(x1 + x2 + x3 + ....+ xn)/n].........(i)
Now, mean of x1 + , x2 + , x3 + ......xn +  
[(x1 + ) + (x2 + ) +  (x3 + ) + ......+ (xn + )]/n  
= [(x1 + x2 + x3 + ....+ xn) + n]/n
= [(x1 + x2 + x3 + ....+ xn)/n] + (n/n) = [image: image16.png]


+  .........[from eq. (i)] 

	Q3. Find the arithmetic mean of the first eight natural numbers. 

	Ans3. First eight natural numbers are, (N) = 1, 2, 3, 4, 5, 6, 7, 8
Let the variable x denote the natural numbers
 Mean = [image: image17.png]


= [(x1 + x2 + ....+ x6 + x7 + x8)/n] = (1/8) x 36 = 4.5 

	Q4. The mean of eight numbers is 25. If each number is multiplied by 1.5, what will be the new mean? 

	Ans4. Mean of eight numbers = 25.......................... ( x1 + x2 + x3 ......+ x8)/8 = 25
 x1 + x2 + x3 ......+ x8 = 200
Multiplying each number by 1.5, we get,
1.5(x1 + x2 ..... + x8)
= 1.5 x 200 
= 300
Thus the new mean = (300/8) = 37.5 

	Q5. The mean of 40 observations was 180. It was detected on checking that the value of 165 was misread as 156 while computing the mean. Find the correct mean. 

	Ans5. The mean of 40 observations = 180
 [image: image18.png]


= 180 and n = 40
[image: image19.png]


= (xi/n)
= n[image: image20.png]


 = xi
xi = 40 x 180
xi = 7200
But 165 was misread as 156
 Difference in actual reading and calculated reading = 165 - 156 = 9
So, actual total xi = 7200 + 9 = 7209
Hence, correct mean = (7209/40) = 180.225 

	Q6. The mean age of 138 students of a school is 16 years. Later, it was discovered that the age 12 was misread as 21. Find the correct mean. 

	Ans6. n = 138   = 16 year
 xi = n [image: image21.png]


= 138 x 16 = 2208
But 12 was misread as 21
 Difference in observations = 21 - 12 = 9
Therefore, actual total xi = 2208 - 9 = 2199
 correct mean = (2199/16) = 137.43 

	Q7.  A school has five sections of class X having 40, 35, 45, 42 and 38 students. The mean marks obtained in a maths test are 50, 46, 40, 30 and 35 respectively for the five sections. Determine the overall average marks. 

	Ans7. Here, n1 = 40, [image: image22.png]


1 = 50, n2 = 35, [image: image23.png]


2 = 46, n3 = 45, [image: image24.png]


3 = 40, n4= 42, [image: image25.png]


4 = 30, n5= 38, [image: image26.png]


5 = 35,    
Overall average : [image: image27.png]


= (n1x1+ n2x2 + n3x3 + n4x4+ n5x5)/(n1 + n2 + n3 + n4+ n5) 
= [(40 x 50 + 35 x 46 + 45 x 40 + 42 x 30 + 38 x 35)/40 + 35 + 45 + 42 + 38]
= (2000 + 1610 + 1800 + 1260  + 1330)/200 = (8000/200) = 40 

	Q8. Calculate the mode of the following observations : 

Roll No. 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
Marks 
30 
36 
28 
27 
36 
30 
30 
36 
33 
35 


	Ans8. 
Marks obtained 
No. of times it occurs 
27 
1 
28 
1 
30 
3 
33 
1 
35 
1 
36 
3 
Total 10 
Since 30 and 36 occur the maximum number of times, i.e. 3, times hence the mode of marks are 30 and 36. 

	Q9. The mean of 10 numbers is 20. If 5 is subtracted from every number, what will be the new mean? 

	Ans9. Let x1, x2,.....,x10 be 10 numbers with their mean equal to 20. Then, 
[image: image28.png]


= (1/n) (xi)  20 = (x1 + x2 + x3 .....+ x10)/10
 x1 + x2 +.....+ x10 = 200..............(i)
New numbers are x1 - 5, x2 - 5,.....,x10 - 5. Let [image: image29.png]


' be the mean of new numbers. Then,
[image: image30.png]


' = [(x1 - 5) +   (x2 - 5) + ..... + (x10 - 5)]/10
[image: image31.png]


' = [(x1 + x2 + ..... + x10) - 5 x 10]/10 = (200 - 50)/10........[using (i)]
= 15 

	Q10. The mean of 16 numbers is 8. If 2 is added to every number, what will be the new mean? 

	Ans10. Let x1, x2, x3,....,x16 be the numbers with their mean equal to 8. Then, 
[image: image32.png]


= (1/n) (xi) 
 8 = (x1 + x2+.....+ x16)/16
 x1+ x2+.....+ x16 = (16 x 8) = 128............(i)
New numbers are x1+ 2, x2 + 2, + x3 + 2,.....,x16 + 2
Let [image: image33.png]


' be the mean of new numbers. Then,
[image: image34.png]


' = (x1+ 2) +   (x2 + 2) + ..... + (x16 + 2)/16
[image: image35.png]


' = [(x1 + x2 + ..... + x16) + 2 x 16]/16
= (128 + 32)/16.............[using (i)]
= (160/16)
= 10 

	Q11. The mean of 5 numbers is 20. If one number is excluded, their mean is 18. Find the excluded number. 

	Ans11. Here, n = 5, [image: image36.png]


= 20
 [image: image37.png]


= (1/n) (xi)  xi = n[image: image38.png]


,  xi = 5  x 20 = 100
So, total of 5 numbers = 100
Let the excluded number be. Then, total of 4 numbers is 100 - 
Mean of 4 numbers = (100 - )/4
18 = (100 - )/4  100 -  = 72   =28
Hence, the excluded number is 28 

	Q12. If the mean of 6 observations ,   + 2,   + 4,     + 6,   + 8,    + 10 is 15, find the mean of first four observations. 

	Ans12. We have Mean = 15 = [  + (  + 2)  + (  + 4) + (  + 6) +  (  + 8 ) + (  + 10)]/6
90 =  6 + 30
  6 = 60   = 10
Now, mean of first four observations = [  + (  + 2)  + (  + 4) + (  + 6)]/4 = (4 + 12)/4 =   + 3 = 10 + 3 = 13...................[...     = 10) 

	

	Four mark questions with answers

	Q1. Find the specific death rate of  district 'A' using the following data :
Age group (in years) 
Population 
Deaths 
Under 10 
8000 
200 
10-30 
14000 
70 
30-50 
16000 
80 
Above 50 
5000 
250 


	Ans1.
Specific death rate of age group under 10 = (200/8,000) x 1000 = 25
Specific death rate of age group 10-30 = (70/1,400) x 1000 = 5
Specific death rate of age group 30-50 = (80/16,000) x 1000 = 5
Specific death rate of age group above 50 = (250/5,000) x 1000 = 50 

	Q2. Calculate the mean for the following frequency distribution :
Class 
5-10 
10-15 
15-20 
20-25 
25-30 
Frequency 
6 
10 
14 
12 
8 


	Ans2. 
Class 
Mid. value (xi) 
Frequency (fi) 
ui = (xi - A/h)
Let A = 17.5 
fi ui 
5-10 
7.5 
6 
-2 
-12 
10-15 
12.5 
10 
-1 
-10 
15-20 
17.5 
14 
0 
0 
20-25 
22.5 
12 
1 
12 
25-30 
27.5 
8 
2 
16 
fi = 50 
fi ui= 28 - 22 = 6 
Let the assumed mean A be 17.5.
h = 5
[image: image39.png]


=  A +  [(fi ui)/(fi)] x h
= 17.5 + (6/50) x 5 
= 17.5 + 0.6
= 18.1 

	Q3. Find the median and mode for the following distribution :
Marks 
5 
10 
15 
20 
25 
Students 
6 
7 
10 
9 
8 


	Ans3.
Marks (xi) 
Students frequency (fi) 
C.f 
5 
6 
6 
10 
7 
13 
15 
10 
23 
20 
9 
32 
25 
8 
40 
  
f = 40 
  
Here, N = 40, (N/2) = 20
The cumulative frequency just greater than 20 is 23 and corresponding value of marks is 15.
Hence, median = 15
In the given distribution highest frequency is 10
Mode = 15 

	Q4. Find the median and mode of the following distribution :
Weight in kg. 
25 
35 
45 
55 
65 
Students 
8 
7 
10 
6 
10 


	Ans4.
Wt. in kg. (x) 
Students (f) 
C.f 
25 
8 
8 
35 
7 
15 
45 
10 
25 
55 
6 
31 
65 
10 
41 
  
f = 41 
  
Here N = 40, which is even.
 Median is the average of (N/2)th and [(N/2) + (1)]th items
 Median = The average of (40/2)th and [(40/2) + (1)]th items
= The average of 20th and 21st items
= [(20 + 21)/(2)] = 20.5th items
 Median = 45.......................[... 20.5 lies in the c.f. of 25]
In the given distribution highest frequency is 10
 Mode = 45 and 65 

	Q5. Find the median and mode for the following distribution
Marks 
10 
20 
30 
40 
50 
60 
Students 
6 
8 
11 
14 
8 
3 


	Ans5. 
Marks (x) 
Students (f) 
C.f. 
10 
6 
6 
20 
8 
14 
30 
11 
25 
40 
14 
39 
50 
8 
47 
60 
3 
50 
  
f = 50 
  
Here N = 50, which is even
 Median = The average of (N/2)th and [(N/2) + (1)]th items
The average of (50/2)th and [(50/2) + (1)]th items
= The average of 25th and 26th items
= 25.5 item
 Median = [(30 + 40)/(2)] = 35
In the given distribution highest frequency is 14
 Mode = 40 

	Q6. Find the median and mode for the following distribution .
Variate 
30 
40 
50 
60 
70 
80 
Frequency 
8 
10 
15 
12 
10 
5 


	Ans6. 
Variate (x) 
Frequency (f) 
C.f. 
30 
8 
8 
40 
10 
18 
50 
15 
33 
60 
12 
45 
70 
10 
55 
80 
5 
60 
  
f = 60 
  
Here N = 60, which is even.
 Median = The average of (N/2)th and [(N/2) + (1)]th items
The average of (60/2)th and [(60/2) + (1)]th items
= The average of 30th and 31st items
= 30.5 items
 Median = 50....................[... 30.5 lies in the C.f. of 33]
In the given distribution highest frequency is 15
 Mode = 50 

	Q7. Find the median and mode for the following distribution :
Class 
10 
15 
20 
25 
30 
35 
40 
45 
50 
Frequency 
16 
18 
10 
12 
18 
16 
18 
4 
3 


	Ans7.
Class (x) 
Frequency (f) 
C.f. 
10 
16 
16 
15 
18 
34 
20 
10 
44 
25 
12 
56 
30 
18 
74 
35 
16 
90 
40 
18 
108 
45 
4 
112 
50 
3 
115 
  
f = 115 
  
Here N = 115, which is odd.
 Median is the average of (N/2)th item
 Median is the average of (115/2)th item
= 57.5th item
= 57.5 lies in the c.f. of 74 which is corresponding to variate 30
So, median = 30 

	Q8. Find the median and mode for following distribution :
Class 
5 
10 
15 
20 
25 
Frequency 
17 
19 
21 
17 
6 


	Ans8.
Class (x) 
Frequency (f) 
C.f. 
5 
17 
17 
10 
19 
36 
15 
21 
57 
20 
17 
74 
25 
6 
80 
  
f = 80 
  
Here N = 80, which is even.
 Median = The average of (N/2)th and [(N/2) + (1)]th items
= The average of (80/2)th and [(80/2) + (1)]th items
= The average of 40th and 41st items
= 40.5 item
 Median = 15............[... 40.5 lies in the C.f of 57]
In the given distribution highest frequency is 21
 Mode = 15 

	Q9. Find the median of the following distribution :
x 
15 
17 
19 
22 
24 
27 
29 
31 
f 
6 
5 
3 
6 
5 
3 
2 
4 


	Ans9. 
x 
f 
cf 
15 
6 
6 
17 
5 
11 
19 
3 
14 
22 
6 
20 
24 
5 
25 
27 
3 
28 
29 
2 
30 
31 
4 
34 
  
34 
  
Number of observations = 34 (even)
There will be two middle terms
Size of (n/2) = 17th term = 22, size of [(n/2) + 1]th   = 18th term = 22
Median = (22 + 22)/2 = 22 

	Q10. Calculate the cost of living index number of 1995, taking 1990 as base year from the given data:
Item 
Consumption (in kg) 
1990 Price per kg (in Rs.) 
1995 Price per kg (in Rs.) 
A 
40 
8.00 
12.000 
B 
30 
11.00 
15.00 
C 
25 
12.00 
20.00 
D 
60 
20.00 
35.00 
E 
15 
80.00 
130.00 


	Ans10.
  
Year 1990 
Year 1995 
  
  
Item 
Price (Rs.) p0i 
Consumption  (in kg)q0i 
Price (Rs.) p1i 
p0i x q0i 
p1i x q0i 
A 
8.00 
40 
12.00 
320.00 
480.00 
B 
11.00 
30 
15.50 
330.00 
450.00 
C 
12.00 
25 
20.00 
300.00 
500.00 
D 
20.00 
60 
35.00 
1200.00 
2100.00 
E 
80.00 
15 
130.00 
1200.00 
1950.00 
Total 
P01 q01 = 3350.00 
P1i q0i = 5480.00 
Cost of living index = (Total expenditure in current year/Total expenditure in base year) = x 100; 
(p1iq0i/p0iq0i) x 100
where p0i = price of the ith commodity in the base year
q0i = quantity of the ith commodity consumed in the base year as well as in current year
p1i = price of the ith commodity in current year.
Cost of living index number = (p1iq0i/p0iq0i) x 100 = (5480/3350) x 100 = 163.58 

	Q11. Calculate the cost of living index number for the year 2000 taking 1995 as the base year from the following data :
Commodity 
Quantity in units 
Price per unit (in Rs.) 
in 1995 
in 1999 
A 
20 
12.00 
14.00 
B 
18 
5.00 
7.00 
C 
12 
15.00 
18.00 
D 
15 
35.00 
40.00 
E 
14 
20.00 
29.50 


	Ans11.
Commodity 
Quantity in units (qoi) 
Price per unit (in Rs.) 

Expenditure 

in 1995 po 
in 2000 pi 
in 1995 poqoi 
in 2000 piqoi 
A 
20 
12.00 
14.00 
240.00 
280.00 
B 
18 
5.00 
7.00 
90.00 
126.00 
C 
12 
15.00 
18.00 
180.00 
216.00 
D 
15 
35.00 
40.00 
525.00 
600.00 
E 
14 
20.00 
29.50 
280.00 
413.00 
Total 
  
  
1315.00 
1635.00 
 Cost of living index number = (piqo)/(poqo)] x 100
= [(1635 x 100)/(1315)] = Rs. 124.33 

	Q12. Calculate cost of living index number for the year 2000, taking 1998 as the base year for the following data :
Item 
Quantity 
Price per kg (1998) (in Rs.) 
Price per kg (2000) (in Rs.) 
A 
40 
6.00 
10.00 
B 
20 
10.00 
15.00 
C 
20 
8.00 
16.00 
D 
30 
5.00 
8.00 
E 
10 
20.00 
30.00 


	Ans12. 
Item 

Quantity (in kg) qoi 

Price per kg 1998 (in Rs.) 
Price per kg 2000 (in Rs.) 
Expenditure
1998 

2000 

po 
pi 
poqoi (in Rs.) 
piqoi (in Rs.) 
A 
40 
6.00 
10.00 
240.00 
400.00 
B 
20 
10.00 
15.00 
200.00 
300.00 
C 
20 
8.00 
16.00 
160.00 
320.00 
D 
30 
5.00 
8.00 
150.00 
240.00 
E 
10 
20.00 
30.00 
200.00 
300.00 
Total 
  
  
  
(poqo) = 950.00 
(piqo) = 1560.00 
(poqo) = 950
(piqo) = 1560
 Cost of living index number = (piqo)/(poqo) x 100
= (1560/950) x 100
= Rs.164.21 

	

	Six mark questions with answers 

	Q1. Find the crude and standardized death rates of Delhi and Faridabad from the following data and compare them 
Delhi 

Age group (in years) 
Population 
No. of deaths 
Standardized population 
0-10 
1500 
40 
2500 
10-30 
5500 
70 
6000 
30-60 
4000 
50 
3800 
above 60 
1000 
60 
1700 
Total 
12000 
220 
14000 
Faridabad 
Age group (in years) 
Population 
No. of deaths 
Standardized population 
0-10 
2000 
60 
2500 
10-30 
5000 
100 
6000 
30-60 
4500 
40 
3800 
above 60 
1500 
30 
1700 
Total 
13000 
230 
14000 


	Ans1. Crude death rate (CDR).
For Delhi
CDR = [(No. of deaths)/(Mid-year population)] x 1000 = (220/12000) x 1000 = 18.33
For Faridabad
CDR = [(No. of deaths)/(Mid-year population)] x 1000 = (230/13000) x 1000 = 17.69
Calculation of STDR for Delhi 
Age group  (in years) 
Population 
No. of Deaths 
Age specific death rate Dxi 
Standardized population Sxi 
Sxi Dxi 
0-10 
1500 
40 
(40/1500) x 1000 = 26.66 
2500 
66650 
10-30 
5500 
70 
(70/5500) x 1000 = 12.72 
6000 
76320 
30-60 
4000 
50 
(50/4000) x 1000 = 12.5 
3800 
47500 
above 60 
1000 
60 
(60/1000) x 1000 = 60 
1700 
102000 
  
  
  
  
Sxi = 14000 
 Sxi Dxi = 292470 
 Standardized death rate for Delhi = ( Sxi Dxi)/( Sxi) = (292470/14000) = 20.891
Calculation of STDR for Faridabad 
Age group (in years) 
Population 
No. of deaths 
Age specific death rate Dxi 
Standardized population Sxi 
SxiDxi 
0-10 
2000 
60 
(60/2000) x 1000 = 30 
2500 
75000 
10-30 
5000 
100 
(100/5000) x 1000 = 20 
6000 
120000 
30-60 
4500 
40 
(40/4500) x 1000 = 8.88 
3800 
33744 
Above 60 
1500 
30 
(30/1500) x 1000 = 20 
1700 
34000 
  
  
  
  
Sxi = 14000 
Sxi Dxi= 262744 
 Standardized death rate for Faridabad = (Sxi Dxi/Sxi) = (262744/14000) = 18.76
Hence, crude death rates for Delhi (18.33) is greater than and Faridabad (17.69) and standardized death rate of Delhi (20.89) is also greater than Faridabad (18.76). 

	Q2. Find the standardized death rate (STDR) of Bombay correct to two decimal places from the following information.
Age group (in years) 
Population 
No. of deaths 
Standardized population 
0-10 
30,000 
280 
26,000 
10-25 
28,000 
120 
30,000 
25-45 
35,000 
100 
40,000 
45-80 
20,000 
200 
25,000 
Above 80 
17,000 
300 
32,000 
Total 
1,30,000 
1,000 
1,53,000 


	Ans2. 
Calculation of STDR 
Age group (in years) 
Population 
No. of deaths 
Age specific death rate Dxi 
Standardized population Sxi 
Sxi Dxi 
0-10 
30,000 
280 
(280/30,000) x 1000 = 9.33 
26,000 
2,42,580 
10-25 
28,000 
120 
(120/28,000) x 1000 = 4.29 
30,000 
1,28,700 
25-45 
35,000 
100 
(100/35,000) x 1000 = 2.86 
40,000 
1,14,400 
45-80 
20,000 
200 
(200/20,000) x 1000 = 10 
25,000 
2,50,000 
Above 80 
17,000 
300 
(300/17,000) x 1000 = 17.65 
32,000 
5,64,800 
  
1,30,000 
1,000 
  
 Sxi = 1,53,000 
 Sxi Dxi = 13,00,480 
We have,  Sxi = 1,53,000 and  Sxi Dxi = 13,00,480
 Standardized death rate (STDR) = ( Sxi Dxi)/( Sxi) = (13,00,480/1,53,000) = 8.499 or
Standardized death rate is 8.50 death per thousand. 

	Q3. Calculate the cost of living index number for the year 1999 taking 1990 as the base year from the following data :
Item 
Quantity (in kg) 
Price per kg (in Rs.) 
1990 
1999 
Wheat 
40 
4.00 
10.00 
Tea 
1 
50.00 
120.00 
Butter 
2 
70.00 
150.00 
Sugar 
10 
8.40 
17.00 
Potatoes 
35 
3.00 
9.00 


	Ans3. 
Calculation of cost of living index number 
Item 
Quantity (in kg)
q0i 
Price in 1990 (in Rs.) P0i 
Price in 1999 (in Rs.) p1i 
p0iq0i 
p1i q0i 
Wheat 
40 
4.00 
10.00 
160 
400 
Tea 
1 
50.00 
120.00 
50 
120 
Butter 
2 
70.00 
150.00 
140 
300 
Sugar 
10 
8.40 
17.00 
84 
170 
Potatoes 
35 
3.00 
9.00 
105 
315 
  
  
  
  
p0i q0i = 539 
p1i q0i= 1305 
 Cost of living index number = (p1i q0i/p0i q0i) = (1305/539) x 100 = 242.11 

	Q4. Vandana has been getting Rs. 160 per month as pocket money since 1995. She spends her pocket money on different items given below in the table. She asks her father to increase her pocket money. What is the cost of living index for the year 1998? How much pocket money she should get in 1998?
Item 
Price in 1995 
Price in 1998 
Pepsi 
Rs. 5.00 
Rs. 8.00 
Ice-cream 
Rs. 4.00 
Rs. 6.00 
Coffee 
Rs. 3.00 
Rs. 5.00 
Fruit juice 
Rs. 6.00 
Rs. 10.00 
Entertainment 
Rs. 10.00 
Rs. 15.00 


	Ans4. Calculation of cost of living index
Item 
Price in 1995 (p0i) 
Price in 1998 (p1i) 
Pepsi 
Rs. 5.00 
Rs. 8.00 
Ice-cream 
Rs. 4.00 
Rs. 6.00 
Coffee 
Rs. 3.00 
Rs. 5.00 
Fruit juice 
Rs. 6.00 
Rs. 10.00 
Entertainment 
Rs. 10.00 
Rs. 15.00 
p0i = 28.00 
p1i= 44.00 
Cost of living index number = (p1i/p0i ) x 100
= (44.00/28.00) x 100 = 157.14
It means that there has been 57.14% increase in the price of above items with respect to base year (1995)
So, Vandana should get 57.14% more money
 Increase in her pocket money = 57.14% of 160 = Rs.68.60
So, Vandana should get Rs. (160 + 68.60) = Rs. 228.6 = Rs. 229 to meet her expenses in 1998. 


