Representation of Data


RP

1.Copy and complete the table below :

	Selang Kelas
	xi
	fi
	ui
	uifi
	ui2
	ui2fi

	40-49
	
	2
	
	
	
	

	50-59
	
	4
	
	
	
	

	60-69
	
	7
	
	
	
	

	70-79
	
	9
	0
	
	
	

	80-89
	
	5
	
	
	
	

	90-99
	
	3
	
	
	
	


xi is the mid-class interval of the i th class, fi is the frequency of the i th class,

 ui = 
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,  where c is the class size and a is the assumed mean.

Determine, without the use of the calculator,

(a) value of a, c , 
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(b) the mean and the median ;

(c) the standard deviation.

Give all answers correct to two decimal places.

                                                                   
 (P/143/2/Trans) /W

Ans: (a) a = 74.5 ; c = 10 ; -10 ; 58

         (b) 71.17 , 71.72

         (c) 13.5

2.A survey of the mass, in kg, of 97 girls in a college final year was taken and the results are shown in the table.

	Mass(kg)
	40-    45-   50-   55-  60-   65-    70-   75-    80-     85- 90

	Frequency
	 3        9     16    21   17     14       5      7       4       1


(a) Display the information using a histogram.

(b) Estimate the mode.

(c) Estimate the median and find the inter-quartile range.

(d) Calculate estimates for the mean, variance and standard deviation.

                                                                                     
 (G/237/4)

Ans: (b) 58 ; (c) 59 , 13.8 ; (d) 61.2, 101.3, 10.1

3.(i) Fifteen professional and ten amateur gymnasts took part in a trampoline contest. Each gymnast was awarded an integer score from 0 to 20 inclusive. A summary of the results is shown below. Calculate the mean and, to 3 decimal places, the standard deviation of the 25 scores.

	
	Number           Mean Score                Standard Deviation

                          (marks)                             (marks)

	Professionals

Amateurs
	15                        14.6
         2.1  

10                        10.1 
 3.6


One of the gymnasts fell during the competition, injuring an ankle, with the result that he scored only 2 marks. Calculate the mean and, to 3 decimal places, the standard deviation of the other 24 scores.

(ii) The weights, to the nearest 0.5 kg, of a random sample of 500 army recruits at a large camp were measured. The results are shown in the table:

	Weight of army recruits

	Weight(kg)     59.5-63.0     63.5-67.0     67.5-71.0     71.5-75.0

	Frequency             18                 45                88               109
Weight(kg)     75.5-79.0     79.5-83.0     83.5-87.0     87.5-91.0                                            

	Frequency             80                 63                68                 29    


Construct a cumulative frequency table.

Draw on a graph paper the cumulative relative frequency polygon.

Estimate, to the nearest half kg, the median and the interquartile range of this sample of recruits.

                                                                  
  Lond/(G/306/63)  

Ans: (i) 12.8, 3.562, 13.25, 2.856; (ii) 95 kg; 11.5 kg

4.Give an example of a graphical representation of 

   (a) a discrete frequency distribution ,

   (b) a grouped frequency distribution.

 Given the frequency distribution 

	x
	1      2      3      4        5      6      7      8      9

	f
	1      3      7      9      13      9      5      2      1


   find the median and the semi-interquartile range when

   (c) x is a discrete variable,

   (d) x is a continuous variable whose values were recorded to the nearest integer.

    Calculate also, to 2 decimal places, the mean and the variance of   the above

   distribution.                                                                   
 ( Lond/G/306/66)

Ans: (c) 5,1 ; (d) 4.9, 1.15 ; 4.86, 2.84 

5.A geologist takes samples of sand from a beach.He uses a microscope to measure exactly the greatest width (w metre) of each of 200 grains of sand.The results of his observation are recorded in the table below.

	Range of w
	Number of grains

	0 ( w ( 0.00005
	30

	0.00005 ( w ( 0.0001
	68

	0.0001 ( w ( 0.0002
	21

	0.0002 ( w ( 0.0003
	40

	0.0003 ( w ( 0.0005
	26

	0.0005( w ( 0.001
	15

	w ( 0.001
	0


 (i) Represent the data on a histogram.

(ii) Using the transformation y = w/0.000025, calculate the mean and standard deviation of the given data, giving your answers to three significant figures.

(iii)Estimate m,the median value of the given data.

                                                                   
  (P/142/1/Trns)/W

Ans: (ii) 0.000 203 , 0.000 196

         (iii) 0.000 11

6.The data below gives 144 subsequent contacts with a type of sea-bird.The distances given are the distances between the place of origin where they were hatched and the place where subsequent contact was made with the birds.

	Dist(miles)
	1-100
	101-200
	201-300
	301-400
	401-500

	Frequency
	50
	16
	30
	11
	12


	Dist(miles)
	501-600
	601-700
	701-800
	801-900
	901-1000

	Frequency
	9
	8
	3
	4
	1


Using an assumed mean of 250.5,obtain the mean and the standard deviation of the distances where subsequent contact was made.

Assuming that these distances reflect exactly how far these type of birds travel from their place of origin, estimate the proportion of sea-birds that can be found at distances greater than 300 miles.

                                                 
(P/143/3/Trns)/HSC '73/ W

Ans: 267.2 , 227.9 , 1/3 .

7.The numbers of pupils on the registers of grant-aided schools in England and Wales are as shown in the table. Show the information on a histogram.

    Age(yr)           Number(thousands)

   ____________________________

    2 - 4                  197

    5 - 10              3677

   11                      596

   12                      572

   13                      595

   14                      172


   15 - 18               276

                                                                         
       (L3/11/7)/W 
                                                                                                                                                      


8 120 girls send in applications for employment as members of the chorus in a new musical production. From their applications they are classified initially by their heights, as shown in the table below.

	Height(in cm)        155-    161-    164-    167-    170-    173-    176-    179-    182-    191-

	Number of girls      4          6          12       17       28        22       16       9         6         0


The manager decides that they must reject girls who are 175 cm or more in height.Draw a cumulative frequency curve (scale: 2 cm represents 5 cm height and 2 cm represents 20 girls ) and use it to estimate the percentage of girls who are not rejected.

Ans: 

         69 % (taking measurements to nearest mm) 

                                                   
            ( L3/36/2)/Camb./W

9.Every day at 08.28 a train departs from one city and travels to a second city. The times taken for the journey were recorded in minutes over a certain period and were grouped as in the table below.(The interval -90 indicates all times greater than 85 minutes up to and including 90 minutes.)

	Time            -80    -85    -90    -95    -100    -105    -110    -115    -120    -125     over 125

	Frequency       0       6      12      22      31      15           7         4        2          1                  0


From these figures draw a cumulative frequency curve and from this curve estimate 

(a) the median time for the journey,

(b) the semi-interquartile range,

(c) the number of trains which arrived at the second city between 10.00 and 10.15.

Ans: (a) 96.5 min (b) 4.5 min (c) 64(taking measurements to the nearest second)

                                                          
  (L3/37/4)/(Camb)/W

10.Every day  for four weeks a man runs round a park and records his time to the nearest second. The table below shows his times in minutes and seconds for the 28 runs. For example 24,17 indicates a time of 24 minutes 17 seconds.

Construct a frequency  table using a class interval of 20 seconds beginning at 23.00.

Use this frequency table to estimate 

(a) the mean time of a run , (b) the standard deviation.

Table:  

24,17    25,18    24,17    24,55    24,10    23,38    24,02

23,52    24,13    24,06    24,03    24,22    24,33    24,05

24,38    23,52    24,11    23,57    24,28    24,24    23,55

23,35    23,48    23,23    23,42    24,06    23,01    23,28

Ans:(a) 24,05  (b) 26 s

                                                                       
 (L3/46/6)/Camb/W

11.A teacher has marked a large set of examination papers and has then done some statistical work on the marks, obtaining the following results:

              mean mark = 36

            median mark = 42

    standard deviation  = 12

     interquartile range = 15

            greatest mark = 72

The teacher then decides to scale the marks by means of the formula y = cx + d, where x is the original mark, y the new mark, and c and d are positive constants chosen so that the new marks , y , have a mean of 50 and a standard deviation of 8. Calculate the values of c and d,  and hence find the new values for the median , the interquartile range and the greatest mark.

Ans:

         2/3, 26, 54, 10, 74

                                                             
(L3/52/9)/L,part quest/W

12.A population consists of  n1 males and n2 females.The mean heights of the males and females are (1 and (2 respectively  and the variances of the heights are (12 and (22 respectively. Show that the mean height of the whole population is w1(1 + w2(2  and the variance is w1(12 + w2(22  + w1w2((1-(2)2 where w1 = n1/(n1+n2) and w2 = n2/(n1+n2).

Hence, or otherwise, show that, if a single observation taking the value x is added to a population of size n with mean ( and variance (2 , the new variance will be larger than the old if       
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    (L3/52/10)/O/W
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