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NUMBER THEORY AND STATISTCAL METHODS
QUESTION BANK
UNIT-I: FUNDAMENTAL SAMPLING DISTRIBUTIONS

Short answer questions
1. Explain the concept of sample with an example.
2. Classify the types of samples.

3. Suppose the data set is the following 1.7, 2.2, 3.9, 3.11,1 4.7. Calculate the
sample mean and sample median.

4. Calculate the sample mean and the sample variance for the data 3, 4, 5, 6, 6,
7.

5. Find the value of the finite population correction factor if n =10, N = 1000.

6. How many different samples of size two can be chosen, from a finite
population of size 257

7. In a random sample of 1000 packages shipped by air freight 13 had some
damage. Find the standard error of proportions.

8. State the Central limit theorem,

9. The variance of a population is 2. The size of the sample collected from the
population is 169. What is the standard error of mean?

10. What is the effect on standard error, if a sample is taken from an infinite
population of sample size is increased from 400 to 9007

Long answer questions

1. A population consists of five numbers 2, 3, 6, 8, 11. Consider all possible
samples of size two which can be drawn with replacement from this population.
Find a) The mean of the population. b) The standard deviation of the population. c)
The mean of the sampling distribution of means. d) The standard deviation of the
sampling distribution of means.[(i.e.) the standard error of means].

2. A population consists of five numbers 2, 3, 6, 8, 11. Consider all possible




samples of size two which can be drawn without replacement from this population.
Find a) The mean of the population. b) The standard deviation of the population. c)
The mean of the sampling distribution of means. d) The standard deviation of the
sampling distribution of means.[(i.e.) the standard error of means].

3. Letw=1(3,7 8),uw=(2 4). Finda) u, b}, c) Mean of the sampling distribution

of the difference of means. d) g, &) g, f) The standard deviation of the sampling
distribution of the difference of means o

4. A random sample of size 64 is taken from an infinite population having the
mean 45 and standard deviation 8. What is the probability that X will be between
46 and 47.57

5. A normal population has 2 mean of 0.1 and standard deviation of 2.1. Find the
probability that men of a sample size 900 will be negative?

6. Show that the sample variance §7 is an unbiased estimator of the population
variance o’

7. To illustrate that the mean of the random sample is an unbiased estimate of the
mean of the population. Consider & slips of paper numbered 3, 6, 9,15, 27, a) List
all possible samples of size 3 that can be taken without replacement from this
finite population. b) Calculate the mean of each of the samples listed in a) and
assigning each sample a probability of each sample, Verify that the mean of these
¥ equals 12, namely the mean of the population.

8. Find 95% confidence limits for the mean of the normally distributed population
of which the following sample was taken from 15, 17, 10, 18, 16, 9. 7, 11, 13, 14,

9. A random sample of 400 items is found to have mean 82 and 5.0, 18. Find the
maximum error of estimation, and the confidence limits if the mean is X = 82 at
25% confidence.

10. The mean weight loss of n = 14 grinding balls after a certain length of time in
mill surry is 3.42 grams with 5.0D. of 0.68 gram. Construct 99% confidence interval
for the mean weight loss of such grinding balls under the stated condition.

UNIT-II: TESTING OF HYPOTHESIS
Short answer questions
1. Briefly explain the term statistical hypothesis.
2. Classify the types of hypothesis.

3. Classify the types of errors involved in testing of hypothesis.




4. Tabulate the critical values for large sample tests(Two tailed, Right tailed, Left
tailed) at 1%, 5%, 10% levels of significance?

5. A coin was tossed 400 times and returned heads 216 times. Test the
hypothesis that the coin is unbiased.

6. A dieis tossed 256 times and it turns up with an even digit 150 times. s the
die biased?

7. Amang 900 people in a state 90 are found to be chapatii eaters. Construct
99% confidence interval for the true proportion.

8. A random sample of 500 apples was taken from a large consignment and &0
were found to be bad, obtain the 98% confidence limits for the percentage
number of bad apples in the consignment.

2. In arandom sample of 100 packages shipped by air freight 13 had some
damage. Construct 5% confidence interval for the true proportion of
damaged package.

10. A random sample of 500 pineapples was taken from a large consignment and
&5 were found to be bad. Find the percentage of bad pineapples in the
consignment.

Long answer questions

1. Asample of 900 members has a mean of 3.4 cm and 5.0, 2.61 cm. Is this
sample has been taken from a large population of mean 3.25 cm and S.D.
2.61c,. If the population is nermal and its mean is unknown, find the 95%
fiducial limits of the true mean.

2. The means of two large samples of sizes 1000 and 2000 members are 7.5
inches and 68 inches respectively. Can the samples be regarded as drawn
from the same population of 5.0. 2.5 inches?

3. In a big city 325 men out of 600 men were found to be smokers. Does this
information support the conclusion that the majority of men in this city are
smokers?

4. A social worker believes that fewer than 25% of the couples in certain area
have ever used any form of birth contrel. A random sample of 120 couples
was contacted, Twenty of them said that they have used. Test the belief of
the social worker at 0.05 level.




5. Random samples of 400 men and 600 women were asked whether they
would like to have a flyover near their residence. 200 men and 325 women
were in favour of the proposal. Test the hypothesis that proportions of men
and women in favour of the proposal are same, at 5% level.

6. On the basis of their total scores, 200 candidates of a civil service
examination are divided into two groups, the upper 30% and the remaining
70%. Consider the first question of the examination. Among the first group, 40
had the correct answer, whereas among the second group, 80 had the
correct answer. On the basis of these results, can one conclude that the first
question is not good at discriminating ability of the type being examined here?

7. A sample of 26 bulbs gives a mean life of 290 hours with a S.D. of 20 hours.
The manufacturer claims that the mean life of bulbs is 1000 hours. Is the
sample not up to the standard.

8. The life time of electric bulbs for a random sample of 10 from a large
consignment gave the following data.

Item: 1 12 13 |4 5 6 7 8 |92 |10

Lifein 1000 hrs: [ 1.2 (4.6 [3.941 |52 |38 |39 |43 [44 56

Can we accept the hypothesis that the average life time of bulbs is 4000
hours.

9. Two horse A and B were tested according to the time (in seconds) torun a
particular track with the following results.

Horse A [28[30/32(33133[29[34
HorseB [29|30130[24 27129

e

Test whether the two horse have the same running capacity.

10. I n one sample of 10 observations, the sum of the sguares of the devitions
of the sample values from sample mean was 120 and in the other sample of
12 observations it was 314. Test whether the difference is significant at 5%
level?

UNIT-III: DIVISIBILITY THEORY AND CANONICAL
DECOMPOSITIONS
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Short answer questions
Explain Division algorithm,
Find the quotient and remainder when -23 is divided by 5.
State and prove the Pigeonhole principle.
in base ten.

mighl

Express 3AD,

.. as a binary digit.

Find the value of the base b for 144, =49,

Determine whether 1601 is a prime number.

Find the consecutive integers < 100 that are composite numbers.
Find the god of the pair a*-b?, a*-b*

Find [a,b] if ab =156 and a and b are relatively prime,

Long answer questions

1. Find the number of positive integers in the range 1976 through 37466 that
are

a) Divisible by 13. b) Not - divisible by 19.
2. Show that the equation n” + (n+1)"+ (n+2)° = (n+3)" has a unique solution.
3. Prove by induction principle n® + 2n”+ n” is divisible by 4.
4. Using the formula for m(n) find the number of primes = 100,
5. Find six consecutive integers that are composites.
6. Using recursion, evaluate (a°b?, ab’®, a’b’, a'b*, a*b").

7. Use the Euclidean algorithm to express 4076 and 1024 as a linear
combination of

4076 and 1024,

8. Find the god of 175, 192 using canonical decompaosition.




9. Find the positive factors of 60 and the number of trailing zeros in the
decimal value of

010!

10. Using recursion, find the lcm of the given integers. [15, 18, 24, 30].

UNIT-IV: DIOPHANTINE EQUATIONS AND CONGRUENCES

Short answer questions

"y

. When do we say an LDE to be solvable?

Examine whether the LDE 12x + 16y = 18 is solvable,

Determine if the LDE 8x + 10y + 146z = 25 is solvable.

State the reflexive, symmetric and transitive properties of congruences.
Explain linear congruence.

Determine if the congruence 2x = 3 (mod 4 is solvable?

Explain the divisibility test for 5.

State the Chinese remainder theorem.

o R =R AR L

When do we say the linear system ax + by = e (modm), cx +dy = f (mod
m) has a unique solution?

10. Show thatx =12 (mod 13) andy = 2 (mod 13} is a solution of the 2 x 2
linear system

2x+ 3y =4 (mod13), Ix+4y =5 (mod13)




Long answer questions

1. Examine whether the LDE 12x + 13y = 14 is solvable. Find the general
solution if

solvable.
2. Find the general solution of 63x - 23y = -7
3. Find the general solution of the LDE 6x + 8y + 12z = 10.

4. If a cock is worth five coins, a hen three coins, and three chicks together
one coin,

how many cocks, hens and chicks totaling 100, can be bought for 100
coins?

5. Compute the remainder when 3°*’ is divided by 25.

6. The seven digit number 21358ab is divisible by 99. Find a and b.

7. Using the CRT, solve Sun-Tsu's puzzle x = 1imod 3), x = 2 (mod 5} and
x = 3(mod 7).

8. Find the smallest integer > 10000 such that 3jn, 4|n+3, 5|n+4, 7|n+5 and
Min+7

9. Solve the linear system of congruences 3x + 4y =5 (mod 7), 4x + by
= 6 (moed 7). by

using elimination method.

10. Soive the linear system 3x + 13y = B {(mod 55), 5x + 21y = 34 (mod
55)




UNIT-V: CLASSICAL THEOREMS AND MULTIPLICATIVE
FUNCTIONS

Short answer questions

1. State Wilson's theorem.
Find the self-invertible least residues modulo each prime 7.

State Fermat's little theorem.

oW

Let p be a prime and a be any positive integer, Then prove that, 8 = a
(mod p)

Verify (12+15)" = 12" +15" (mod 17)
Describe Euler's Phi function,
State Euler's theorem.

Find @(18).

@ N e @

Describe Tau and Sigma functions.

10,1 n=2", find Tin), o(n).

Long answer questions
1. Solve the congruence ** =1 (mad m) for each modulo m. a) & b)B.
2. Find the remainder when 24" is divided by 17.
3. Find the remainder when 30™ is divided by 19.




4. Find the ones digit in the base - seven expansion of each decimal number for
5™ and 37°%.

5. Find the remainder when 245" is divided by 18.

6. Find the remainder when 199" is divided by 28.

7. Using Euler’ s theorem, find the ones digit in the decimal value of 2377
8. Solve the linear congruence 25x = 13 (mod 18).

9. Compute T(n) for each n a)18 b)23 ¢)1560 d)2187 &)6120

10. Compute a(n) for eachn a)12 b)28 c)36 d)2187 e)6120
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