


1. Note here the random variable X takes values at discrete points and continuous regions with

probability greater than zero.

Let 𝑃 𝑋 < 1[ ] = 𝑐

For 𝑥 < 1,
𝑥2 = 𝐹 𝑋 < 1[ ] = 𝐹 𝑥( )

𝑃 𝑋<1( ) = 𝐹 𝑥( )
𝑐

∴𝐹 𝑥( ) = 𝑐𝑥2 𝑓𝑜𝑟 0≤𝑥 < 1

𝑇ℎ𝑢𝑠 𝐹 1( ) = 𝑃 𝑋 < 1( ) + 𝑃 𝑋 = 1( ) = 𝑐 + 0. 25

∴𝑃 𝑋 > 1( ) = 1 − 𝐹 1( ) = 0. 75 − 𝑐

𝐹𝑜𝑟 1 < 𝑥≤2

𝑥 − 1 = 𝐹 𝑋 > 1( ) = 𝐹 𝑥( )−𝐹 1( )
𝑃 𝑋>1( )

∴𝐹 𝑥( ) = 1 − 0. 75 − 𝑐( ) 2 − 𝑥( )  𝑓𝑜𝑟 1 < 𝑥≤2

𝑇ℎ𝑒𝑛,

𝑆 𝑥( ) = 1 − 𝐹 𝑥( ) =    1 − 𝑐𝑥2     𝑓𝑜𝑟 0≤𝑥 < 1

0. 75 − 𝑐( ) 2 − 𝑥( )      𝑓𝑜𝑟 1≤𝑥≤2

𝐸 𝑋( ) =
0

2

∫ 𝑆 𝑥( )𝑑𝑥

=
0

1

∫ 1 − 𝑐𝑥2( )𝑑𝑥 +  
1

2

∫ 0. 75 − 𝑐( ) 2 − 𝑥( )𝑑𝑥

= 33−20𝑐
24

𝐺𝑖𝑣𝑒𝑛 𝐸 𝑋( ) = 1,  𝑤𝑒 ℎ𝑎𝑣𝑒 33−20𝑐
24 = 1  𝑤ℎ𝑖𝑐ℎ 𝑚𝑒𝑎𝑛𝑠  𝑐 = 0. 45

Therefore, 𝐹 1( ) = 𝑐 + 0. 25 = 0. 070



2. :



3. :



4. :





5.

6. :







7. :



8. :



9. :





10.:



11.:



12. :





13.



14.





15.

i)

ii)



iii)

iv)

For the simple linear regression model, the value of the coefficient of determination is the

square of the correlation coefficient for the data, since,

19.





20. i) Factor analysis / Principal Component Analysis is - A method for reducing the

dimensionality of data

It seeks to identify key components necessary to model and understand data [0.5]

Original variables may be

∙ correlated with each other [0.5]

While Newly identified principal components are chosen to be

∙ uncorrelated [0.5]

∙ linear combinations of the original variables of the data [0.5]

∙ which maximise the variance



Correct formula (1 mark)

Sum of PCi (0.5 marks)

Correct calculation ( Marks)2. 5


