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Note: Answer any NINE questions from Part-A and any THREE from Part-B 
Part-A (9 x 2 = 18 Marks) 

Stem of the question 

Evaluate~ 2 (ex), taking h = 1. 

Find the second divided difference of f(x) =..!_using the pointsa,b,c. 
X 

M 

2 

2 

W · h · c:or dy and d
2 
Y · N ' b k d 2 nte t e expressions 1• usmg ewton s ac war 

dx dx2 
interpolation formula. 

Using Euler's method, find the approximate value of y(O.l) for the 2 

initial value problem y' = x2 + y 2 , y ( 0) = 1 . 

L 

2 

2 

1 
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Define discrete and continuous random variables with an example. 2 1 

If the probability density function of a continuous random variable X 2 2 

is f ( x) = a e -lxl , - oo < x < oo , then find the value of a . 

Define ( i) null hypothesis and ( ii) alternate hypothesis. 2 1 

Write short note on type I and type II errors. 2 1 

Test whether the equations x = 4 y + 5 and 

valid regression lines. 

1 
y = - x + 4 represent 

8 
2 2 

Show that the coefficient of correlation is the geometric mean of 2 2 
regression coefficients. 

State Lagrange's interpolation formula. 2 1 

Write Runge-Kutta method of fourth order formula. 2 1 

Part-B (3 x 14 = 42 Marks) 

13. a) Find J(x) by Newton's forward and backward interpolation formulae 7 3 
from the following data: 

R--,-x;, 1--r--~ 1--r--~ 1--.-~ 1-H 
b) If Yt =168, Y7 =192, Yts =336, then find y10 using Lagrange's 7 3 

interpolation formula. 
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14. a) d dzy 
Find Y and -- at x = 0.0 from the following data: 

dx dx 2 

7 2 

x: 0.0 0.2 0.4 0.6 0.8 1.0 

y: 0.0 0.12 0.48 1.10 2.0 3.20 

b) Apply Taylor's series method to find the approximate value of y(O.l) 7 3 

for the initial value problemy'= x2y-1, y(O) = 1. 

15. a) A random variable X has the following probability distribution. 7 2 

I P~): I 3: I 3~ I ~ L:k I : I 

Find (i) k (ii) E(X) (iii) Var(X) (iv) P(X < 2) 

b) The random variable X is normally distributed with mean 9 and 7 3 
standard deviation 3. Find the probabilities that (i) X~ 15 and (ii) 
O:::;;X:::;;9. 

16. a) A random sample of 7 students had the following I.Q's: 

85,96, 105,102, 82,89,90. 

Does this data support the claim of a population mean of I.Q 100 ? 
Test at 5% level of significance. 

7 4 

b) Two samples of sizes 9 and 8 give the sum of squares of deviations 7 4 
from their respective means equals to 160 and 91 respectively. Can 
these be regarded as drawn from the same normal population? 

1 7. a) Use the method of least squares to fit a straight line y = a+ bx for the 7 2 
following data: 

..------.--1 :: I ~I .....--I :----,--I ~ 2---r------1 :o I 

b) Compute the coefficient of correlation between X and Y from the 
following data: 

18. a) 

X 1 2 3 4 56 7 8 9 

y 12 11 13 15 14 17 16 19 10 

Also, find the regression line ofx on y. 

Using Newton's divided difference formula, find f(8) and f(12) from 
the following data: 

5 I 7 I IO 4 
48 100 294 900 

7 2 

7 3 

b) Use Runge-Kutta method of order 4 to find the approximate value of 7 3 

y(1.2) for y'=x2 +y2 ,y(1)=2 with h=O.l. 

2 1,12 

2 1,12 

3 1,12 

3 1,12 

4 1,12 

4 1,12 

5 1,12 

5 1,12 

1 1,12 

2 1,12 

Contd ... 3 



:: 3 :: 

19. Answer any two ofthe following: 

a) If X is a discrete random variable, then prove that E (aX+b) = aE (X+ 7 
b) andV ar (aX +b) = a2 Var (X), where a and b are constants. 

b) In experiments on pea breeding, the following frequencies of seeds 7 
were obtained: 

Round and Wrinkled Round and Wrinkled Total 
Yell ow and Yell ow Green and Green 

315 101 108 32 556 

Theory predicts that the frequencies should be in 9:3:3:1. Examine the 
correspondence between theory and experiment. 

c) If x = 4 y + 5 and y = kx + 4 are the regression lines of x on y 7 

1 
and y on x respectively, show that 0 < 4k < 1 and if k = -, find 

20 
- -
x and y. 
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2 3 1,12 

3 4 1,12 

3 5 1,12 

M: Marks; L: Bloom's Taxonomy Level; CO: Course Outcome; PO: Programme Outcome 

S. No. Criteria for questions Percentage 
1 Fundamental knowledge (Level-l & 2) 44.88 
2 Knowledge on application and analysis (Level-3 & 4) 55.12 
3 *Critical thinking and ability to design (Level-S & 6) 0 

(*wherever applicable, subject to a maximum of 10%) 

***** 


