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ENGINEERING & MANAGEMENT EXAMINATIONS, JUNE – 2009

STATISTICS, NUMERICAL METHODS & ALGORITHMS

SEMESTER - 4

Time : 3 Hours ] [ Full Marks : 70

GROUP – A

( Multiple Choice Type Questions )

1. Choose the correct alternatives for any ten of the following : 10 × 1 = 10

i) Inverse of a matrix A is given by

a) A – 1  = Adj. of A / Det. A b) A – 1  = Det. A / Adj. A

c) A – 1  = Det. A d) none of these.           

ii) Newton’s forward interpolation formula is used for

a) equispaced values b) unequispaced values

c) both (a) and (b) d) none of these.           

iii) A matrix is said to be lower triangular, if and only if,

a) all the elements in the principal diagonal are zero

b) all the elements above the principal diagonal are zero

c) all the elements below the principal diagonal are zero

d) none of these.           

iv) Which of the following relations is true ?

a) 1 + ∆ = E b) 3 + E = ∆

c) 2 + ∆ = E d) None of these.           
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v) For 
dy

dx
   =  f ( x, y ) with y ( x

 0
  ) = y

 0
  

y ( x ) = y ( x
 0

  ) + h / y l ( x
 0

 )  + h 2
  y  l l ( x

 0
 )  / 2 ! + …

is given by

a) Euler’s series method b) Taylor’s series method

c) Runge-Kutta method d) None of these.           

vi) If  f ( x ) = 2x 3  – 3x 2  + 4x + 5,  then ∆ 3  f ( x ) is

a) 8 b) 10

c) 200 d) 100.           

vii) One of the roots of the equation x 2  + 2x – 2 = 0 lies in between

a) 1 and 2 b) 0 and 0·5

c) 0·5 and 1 d) none of these.           

viii) The first order forward difference of a constant function is

a) 0 b) 3

c) 1 d) 4.           

ix) The order of convergence of Newton-Raphson method is

a) 3 b) 2

c) 1 d) 4.           

x) By evaluating  ⌡
⌠

0

1

  
dx

1 + x 2
   by numerical integration method we can approximate

the value by

a) e b) log
 10

  2

c) log
 e
  2 d)

π

4
  .           
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xi) If  f ( x ) = 99 and h = 1, then ∆ f ( x ) is equal to

a) 100 b) 1

c) 0 d) 98.           

xii) Newton’s forward interpolation formula uses

a) the front part of the table b) the end part of the table

c) any part of the table d) precisely the middle of the table.

          

xiii) When rounded off after 4 decimal places 0·003256 becomes

a) 0·0032 b) 0·0033

c) 0·0326 d) none of these.           

xiv) If  y
 0

  = 3,  y
 1

  = 5,  y
 2

  = 6  and y
 4

  = 28, then y
 3

  is

a) 10 b) 11·75

c) 12·62 d) = 10·38           

GROUP – B

( Short Answer Type Questions )

Answer any three of the following questions. 3 × 5 = 15

2. Use Lagrange’s interpolation to express y as a function of x from the following table :

x 0 1 3 4

y – 12 0 6 12

3. Prove that ∆ log f ( x ) = log 



 1 + 

∆ f ( x )
f ( x )

    .

4. Evaluate  ⌡
⌠

0

5

  
dx

1 + x
   by Trapezoidal rule taking  h = 1.
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5. If D stands for the differential operator  
d
dx

  , prove that

D ≡  
1
h
  



 ∆ – 

∆ 2

2
 + 

∆ 3

3
 – ……    .

6. Solve by Gauss elimination method the following system of equations :

2x + y + 4z  =  16

3x + 2y + z  =  10

x + 3y + 3z  =  16.

GROUP – C

( Long Answer Type Questions )

Answer any three of the following questions. 3 × 15 = 45

7. a) For few values of x, the corresponding values of  f ( x ) are as follows :

x 4 5 6 7

f ( x ) 3·11 2·96 2·85 2·70

Using appropriate interpolation formula find the value of  f ( 6·5 ).

b) Find the missing figure in the following :

x 5·1 5·2 5·3 5·4 5·5

y — 0·110 0·100 0·090 0·082

c) Find the real root of  xe x  – 2 = 0 correct upto three places of decimals using

Newton-Raphson method. 5 + 5 + 5

8. a) Find the inverse of the following matrix by Gauss Elimination method :









 

2     1     1
 
3     2     3
 
1     4     9

    

b) Find 
dy

dx
   at  x = 0·5 from the following data :

x 0 1 2 3 4

y 1 1 15 40 85

8 + 7
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9. a) Find the cubic function  f ( x ) from the following data :

x 0 1 2 4

f ( x ) 1 4 14 85

b) Find the values of y at x = 21 and x = 28 from the following data :

x 20 23 26 29

f ( x ) 0·3420 0·3907 0·4384 0·4848

7 + 8

10. a) Evaluate  ⌡
⌠

0

10

  
dx

1 + x 2
   by dividing the range into 10 equal parts and applying

Simpson’s one-third rule.

b) Compute  y ( 0·1 ) by Runge-Kutta method of fourth order for the differential

equation

dy

dx
   =  xy + y 2 ,  y ( 0 ) = 1. 8 + 7

11. a) Find a root of the equation  sin x + cos x = 1,  by Regula Falsi method up to

4 places of decimal.

b) From the following table compute y for x = 1·25 by using Newton’s divided

difference formula correct up to 4 decimal places :

x 1·0 1·1 1·3 1·5 1·6

y 0·3639 0·3258 0·2612 0·2095 0·1876

7 + 8

                  

END


