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B4.1-R4: COMPUTER BASED STATISTICAL & NUMERICAL METHODS 
 

NOTE : 
 

1. Answer question 1 and any FOUR from questions 2 to 7. 
2. Parts of the same question should be answered together and in the same 

sequence. 
3. Only Non-Programmable and Non-Storage type Scientific Calculator allowed. 

 

Time: 3 Hours Total Marks: 100 
 

1. (a) Find the absolute and relative errors of the volume of sphere ܸ =
ଵ

଺
 ଷ if݀ߨ

the diameter ݀ = 3.7 ± 0.05 cm. 

 

 (b) Find the interval in which the smallest positive root of the equations 
tan ݔ + tanh ݔ = 0 lies. Determine the roots of this equation correct to two 
decimal places using the bisection method. 

 

 (c) A committee of 5 persons is to be selected randomly from a group of 5 men 
and 10 women. 

  (i) Find the probability that the committee consists of 2 men and  
3 women. 

  (ii) Find the probability that the committee consists of all women. 

 

 (d) An information source generates symbols at random from a four-letter 
alphabet {ܽ, ܾ, ܿ, ݀}  with probabilities (ܽ) =

ଵ

ଶ
, ܲ(ܾ) =

ଵ

ସ
 . and (ܿ) = ܲ(݀) =

ଵ

଼
 . 

A coding scheme encodes these symbols into binary codes using the 
following variable length coding : 

  ܽ            0 

ܾ         10 

ܿ       110 

݀       111 
 

  Let ܺ be the r.v. denoting the length of the code 

  (i) What is the range of ܺ? 

  (ii) Assume that the generation of symbols are independent, find the 
probabilities ܲ(ܺ = 1), ܲ(ܺ = 2), ܲ(ܺ = 3), and ܲ(ܺ > 3).  
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 (e) A noisy transmission channel has a per-digit error probability ݌ = 0.01. 

  (i) Calculate the probability of more than one error in 10 received digits. 

  (ii) Repeat (i), using the Poisson approximation. 

 

 (f) Using the data sin(0.1) = 0.09983 and sin (0.2) = 0.19867, find an 

approximate value of sin (0.15) by Lagrange interpolation. 

 

 (g) Let X equal the birth weight in grams of a baby born. Assume that 

E(X)=3320 and Var(X)=(660)2. Let തܺ be the sample mean of a random 

sample of size n=225. Find P (3323.76 ≤  തܺ  ≤ 3406.24), approximately. 

     (7×4) 

2. (a) Solve the system of equations  

ଵݔ4   + ଶݔ + ଷݔ = 4 

ଵݔ   + ଶݔ4 − ଷݔ2 = 4 

ଵݔ3   + ଶݔ2 − ଷݔ4 = 6 

  Using factorization method. 

 

 (b) Find the mean and variance of the geometric r.v. ܺ defined by ݌௑(ܺ) =

ܲ(ܺ = (ݔ = (1 − ,݌௫ିଵ(݌ ݔ = 1,2,3, …  

     (9+9) 

 

3. (a) Find ݂ᇱ(3) and ݂ᇱᇱ(3) for the following data : 

 

x 3.0 3.2 3.4 3.6 3.8 4.0 

f(x) –14 –10.032 –5.269 –0.256 6.672 14 

 

 (b) Evaluate ܫ = ׬
ௗ௫

ହାଷ௫

ଶ
ଵ   with 4 and 8 subintervals using the trapezium rule. 

Compare with the exact solution and find the absolute errors in the 

solutions. Find the bound on the errors.  

     (9+9) 
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4. (a) The joint pdf of a bivariate r.v. (ܺ, ܻ) is given by 

  ௑݂௒(ݔ, (ݕ = ൜݇݁ି(௔௫ା௕௬)ݔ > 0, ݕ > 0
0            otherwise

 

  where ܽ and ܾ are positive constant and ݇ is constant. 

  (i) Determine the value of ݇. 

  (ii) Are ܺ and ܻ independent? 

 

 (b) If ଵܺ, ܺଶ, … , ܺ௡ is a random sample on ܺ where ܺ have normal distribution 

with parameters ߤ and ߪଶ. Find the maximum likelihood estimators of  ߤ 

and ߪଶ. 

     (9+9) 

 

5. (a) A random sample of size n = 100 is taken from a population with σ = 5.1. 

Given that the sample mean is  ̅ݔ = 21.6, construct a 95% confidence 

interval for the population mean μ.  

 

 (b) A researcher wants to establish that the thermal conductivity of a certain 

kind of cement brick differs from 0.340, the value claimed. He test this 

assumption on the basis of n = 35 determinations and at the 0.05 level of 

significance. From information gathered in similar studies, the variability 

of such determinations is given σ = 0.010. Perform the test procedure and 

write your conclusion. 

 (c) Find the maximum likelihood estimates for  ߠଵ = ଶߠ and ߤ =  ଶ if a randomߪ

sample of size 15 from ܰ(ߤ,  : ଶ) yielded the following valuesߪ

 

31.5 35.2 31.6 36.9 29.6 

36.7 33.8 34.4 35.8 30.1 

30.5 34.5 33.9 34.2 32.7 

     (6+6+6) 
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6. (a) Let the distribution of ܺ be ܰ(ߤ,  ଶ). Obtain the method of moments pointߪ
estimators of ߤ and ߪଶ. 

 

 (b) Suppose that scores in a standardized test in mathematics taken by 
students from large and small high schools are ܰ(ߤ௫ , ,௬ߤ)ܰ ଶ) andߪ  (ଶߪ
respectively, where ߪଶ is unknown. If a random sample of ݊ = 9 students 
from large high schools yielded   ̅ݔ = 81.31, ௫ݏ

ଶ = 60.76, and a random 
sample of ݉ = 15 schools yielded   ݕത = 78.61, ௬ݏ

ଶ = 48.24, then find the 95% 
confidence interval for ߤ௫ −  .௬ߤ

     (9+9) 

 

7. (a) Let the joint p.m.f. of X and Y be 

  f(x, y) = ¼, (x, y)  S = {(0, 0), (1, 1), (1, –1), (2, 0)}. 

  (i) Are X and Y independent? 

  (ii) Calculate Cov(X, Y) and . 

 

 (b) At a gas station, 180 drivers were asked to record the mileage of their cars 
and the number of miles per gallon. The results are summarized in the 
table. 

    Sample mean  Standard deviation  

  Mileage  24,598 14,634  

  Miles per gallon  23.8 3.4 

  The sample correlation coefficient is r = –0.17. 

  (i) Compute the least squares regression line which describes how the 
number of miles per gallon depends on the mileage. 

  (ii) You purchase a used car with 35,000 miles on it. Predict the number 
of miles per gallon. 

 

 (c) The joint pdf of a bivariate r.v. (ܺ, ܻ) is given by  

,ݔ)݂ (ݕ = ൝
1
ݕ

݁
ିೣ

೤݁ି௬ݔ > 0, ݕ > 0

݁ݏ݅ݓݎ݄݁ݐ݋           0
 

  (i) Show by integration the function is indeed a pdf. 

  (ii) Find ܲ(ܺ > 1|ܻ =   (ݕ

     (3+6+9) 

____________ 
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0.95 

95th Percentile Values 
for the F Distribution 

(v
1
 degrees of freedom in numerator) 

(v
2
 degrees of freedom in denominator) 
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99th Percentile Values 
for the F Distribution 

(v
1
 degrees of freedom in numerator) 

(v
2
 degrees of freedom in denominator) 
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Table 7. Critical Values of the Kolmogorov-Smirnov One Sample TestStatistics 

This table gives the values of D
+
n.a and Dn.a for which > P{D

+
n> D

+
n.a} and > P{Dn> 

Dn.a} for some selected values of n and a. 

One-Sided Test : 
 = .10 .05 .025 .01 .005   = .10 .05 .025 .01 .005 
Two-Sided Test : 
 = .20 .10 .05 .02 .01   = .20 .10 .05 .02 .01 

n = 1 .900 .950 .975 .990 .995  n = 21 .226 .259 .287 .321 .344 
2 .684 .776 .842 .900 .929  22 .221 .253 .281 .314 .337 
3 .565 .636 .708 .785 .829  23 .216 .247 .275 .307 .330 
4 .493 .565 .624 .689 .734  24 .212 .242 .269 .301 .323 
5 .447 .509 .563 .627 .669  25 .208 .238 .264 .295 .317 

             

6 .410 .468  .519 .577 .617  26 .204 .233 .259 .290 .311 
7 .381 .436 .483 .538 .576  27 .200 .229 .254 .284 .305 
8 .358 .410 .454 .507 .542  28 .197 .225 .250 .279 .300 
9 .339 .387 .430 .480 .513  29 .193 .221 .246 .275 .295 

10 .323 .369 .409 .457 .489  30 .190 .218 .242 .270 .290 
             

11 .308 .352 .391 .437 .468  31 .187 .214 .238 .266 .285 
12 .296 .338 .375 .419 .449  32 .184 .211 .234 .262 .281 
13 .285 .325 .361 .404 .432  33 .182 .208 .231 .258 .277 
14 .275 .314 .349 .390 .418  34 .179 .205 .227 .254 .273 
15 .266 .304 .338 .377 .404  35 .177 .202 .224 .251 .269 

             

16 .258 .295 .327 .366 .392  36 .174 .199 .221 .247 .265 
17 .250 .286 .318 .355 .381  37 .172 .196 .218 .244 .262 
18 .244 .279 .309 .346 .371  38 .170 .194 .215 .241 .258 
19 .237 .271 .301 .337 .361  39 .168 .191 .213 .238 .255 
20 .232 .265 .294 .329 .352  40 .165 .189 .210 .235 .252 

    Approximation 
For n > 40

1.07 
n 

1.22 
n 

1.36 
n 

1.52 
n 

1.63 
n 

Source. Adapted by permission from Table 1 of Leslie H. Miller. Table of Percentage 
points of Kolmogorov statistics,J. Am. Stat. Assoc. 51 (1956). 111-121. 
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 SPACE FOR ROUGH WORK 


