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Question Bank

CC-12: Group Theory-II & Linear Algebra-I1

Unit-1: Group Theory-I1

Questions carrying 5 marks

1. Prove that Z,, x Z,, is cyclic if and only if ged (m, n) = 1. Is Z x Z cyclic? Justify.

2. Show that for any prime p, there exist only two non-isomorphic groups of order p°.

3. (1) If G is the internal direct product of N1, Na, ..., Ny and if a €N; , b € N; for i # j, then
prove that N; N N; = {e} and ab = ba.

(i1) Let p, g be odd primes and let m and n be positive integers. Is U (p™ )X U (¢") cyclic?
Justify. Here U(n) denotes the group of units modulo 7.

4. Show that S5 has a trivial centre and it can not be expressed as an internal direct product of
two non-trivial subgroups.

5. 1) State fundamental theorem of finite abelian groups.
i1) Find all abelian groups (up to isomorphism) of order 360.

Questions carrying 3 marks

1. If Z(G) be the centre of a group G, then prove that G/ Z (G) = Inn(G).
2. Exhibit an automorphism of Zs that is not an inner automorphism.

3. If an abelian group G is the internal direct product of its subgroups H and K, then
prove thatH =G/K and K =G/H.

4. Show that the Klein 4-group is isomorphic to the direct product of a cyclic group of
order2 with itself.
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5. If G is a non-commutative group, then prove that G has a non-trivial automorphism.

Multiple Choice Questions ( 2 marks)

1. Largest order among the elements of Z39 X Zyo is
(1) 30 (i1) 20 (ii1) 60 (iv) 10

2. Let G be a group of order 77 and a be an element of G of order 7. The number of
conjugates of a is :
(1 (i1) 7 (iii) 6 (iv) 77

3. Let G be a cyclic group of order 40. Then which one of the following is true?
(i)GEZzXZZO (ii)GEZ4><Zlo (iii)GEZ8X25 (iV)GEZzoXZQ

4. Number of non-isomorphic abelian groups of order (2017)* is
11 (1) 2017 (i) 3 (iv) 3 x 2017

5. Number of automorphisms on Z> x Z is
(1 (ii) 6 (iii) 4 (iv) 8
6. Let G be a cyclic group of order 2021. Then the number of automorphisms
defined on G is
(1) 2020 (i1) 1932 (i) 1 (iv)
1680.

7. If G be an infinite cyclic group, then the Aut (G) is a group of order
11 (i) 2 (1) 3 (iv) infinite.

8. Let G be a group and f: G =G be an automorphism such that /' (x) = x” where n is a
fixed integer.Then
(1) G is commutative
(i) a" € Z(G) foralla € G
(iii) a"! € Z(G) for all a € G
(iv) none of these

Answer: 1.iii) 2.1) 3.iil) 4.iii) 5.ii)) 6.i) 7.i) 8. iii)
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CC-12: Group Theory-II & Linear Algebra-I1

Unit-2: Linear Algebra-11

Questions carrying 5 marks

1. Prove that any two matrix representations of a bilinear form are congruent. CO3
4 2 2

2. Diagonalise the symmetric matrix A=(2 4 2 ). has a Jordan canonical form. Find
2 2 4 CO4

a Jordan canonical

3 1 =2
3. Show that the matrix A = <—1 0 5 ) has a Jordan canonical form. Find a Jordan CO 4
-1 -1 4

canonical form of 4. What are the number of distinct Jordan canonical forms of A?

4. Use Gram—Schmidt orthonormalization process to find an orthonormal basis of R? from the
basis {(1,0, 1), (1, 1, 1), (1,3, 4)}. €O

5. Reduce the equation 7x? - 2xy + 7y* -16x + 16y -8 = 0 into canonical form and determine
the nature of the conic. CcO4

Questions carrying 3 marks

1. Let f(x,y) = x? + y? + xy. Find the Hessian matrix of f at (0,0) and so that f has a local CO3
minimum at (0,0).

. . ) . CO3
2. Show that the sum of two inner products is again an inner product.

3. Let Wbe the subspace of R spanned by (1, 1, 0) and (0, 1, 1). Find a basis of the annihilator ~ CO 3
of W.

4. Obtain the eigenvalues, eigenvectors and eigenspaces of the matrix A=

0 1 0
1 0 0]).
0 0 1

CO4
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5.

Find all possible Jordan canonical forms for the matrix whose characteristic
polynomial is (¢ -2)* (¢ -5)° and minimal polynomial is (¢- 2)* (¢ -5)°.

Multiple Choice Questions ( 2 marks)

. Let T: R? - R? be a linear functional defined by T (a, b) = (2a + b, a — 3b) and T* be the

adjoint of 7, then 7%*(3, 5) is equal to
i) (6,—95) i) (11,-12) (iii) (0, 0) (iv) none of these

Let {u1, ua, us, us, us} be an orthogonal basis of R, y be a vector in R>, W, = Span {u1,
w2}, Wr = Span {u3, us, us}. If WL denotes the orthogonal complement of , then which
of the following is false?

1) Wi=Wwrt

i) Wo =Wt

ii1) there are two vectors Z1 in W1 and Z2in W2 such thaty =271 + 2>

1v) y is orthogonal to W1 and to W

Let 7: R? ->R? be a linear transformation such that 7 (1, 2) = (2, 3), T (0, 1) = (1, 4). Then
T(5,6)is
D6~ iE61) i) (-1,6) iv) (1,-6)

Let A be a matrix of the quadratic form (x; +2x, +..... +nx, )2 , then the sum of the

entries of Ais:

i) Yn i) Y, n? i) Yy n® iv) Y n*
If the quadratic form x* + A(y? + z%) + 2xy is positive definite , then

DA=5 i)A>1 dii)rA<1 iv)A=2

5 -6 -6
The minimal polynomial of the matrix(—l 4 2 ) 1S
3 —6 —4
D+ x-2) i) (x-1)(x-2) iii)(x-1) (x—2)2 ) (x + 1)2 x-2)

Signature of the quadratic form 5x? + 3% + 102% - 4 yz -10zx is
)1 i) 2 iii) 3 iv) 4

The real quadratic form ax? + 2hxy + by? is positive definite, if
Ha>0
i) h? > ab
iii) a < 0 and ab < h?
iv) a> 0 and ab > h?
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Answer: 1.iv) 2.iv) 3.i) 4.iii) 5.ii) 6.ii) 7.ii) 8.iv)
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Question Bank

CC13: METRIC SPACE & COMPLEX ANALYSIS

UNIT 1 (METRIC SPACES)

Questions carrying 5 marks

1. Prove that diam (A) = diam(A) for any non empty subset of a metric space. Cco1

2. State and prove Cantor Intersection Theorem. CO2

3. Prove that set of real numbers with usual metric has no proper clopen subsets. co1

4. Let {x,} and {y, } be sequences in a metric space (X, d). Write a,, = d(x,,, y,) foralln € N.
If {x,} is a Cauchy sequence and a,, = 0 with respect to usual metric on R, then prove that col

{yn} is a Cauchy sequence. Is this true if {a, } converges to nonzero limit? Justify.

5. Prove that a point x is a limit point of a set A in a metric space (X,d) iff every ball centredat CO'1
x contain infinitely many points of the set A.

6. State and prove Heine-Borel Theorem. CO?2
7. Show that the derived set and closure of any set is always closed in a metric space. COo1

8. Prove that interior of the set A is the largest open set contained in A. Cco1

9. Prove or disprove : Let (X, d) be a metric space and A be a closed and bounded subset of X. CO 1
Then A is compact.

10. Let (X, d4) and (Y, d;) be two metric spaces and f: (X, d;) = (Y, d;) be uniformly

continuous. Show that if {x,} is a Cauchy sequence in (X, d;) then so is {f (x,,)} in (Y, d5). col
Is it true if f'is only continuous? Justify.
11. State and prove Banach Fixed Point Theorem. CO2
. CO2
12. Prove that only connected subsets of R are intervals.
13. Suppose (X, d) is a metric space and f: X — X is an injective map. Set D(x,y) = Cco1

d(f(x), f(¥)). Prove that D is a metric on X.



10.

11.

12.

13.

14.

15.

16.

Department of Mathematics, Shyampur Siddheswari Mahavidyalaya
CBCS; B.Sc. (H) Mathematics

Questions carrying 3 marks

Prove that a sequence is convergent in a metric space with discrete metric iff the sequence is
eventually constant.

Show that the set of rational numbers is not complete in R with usual metric.
Prove that every convergent sequence is Cauchy but the converse is not true.
Prove that (a, b] is connected with usual metric of R.

Prove that the space Q of rational numbers with subspace metric of the usual metric of R is
not connected.

Prove that a metric space (X, d) having the property that every continuous map f: X — X has
a fixed point, is connected.

Let (X, d) be a complete metric space and T : X — X be a contraction on X. Then for x € X,
show that the sequence {T™x} is a convergent sequence.

Prove that compact subsets of a metric space are closed and bounded.

Give an example to show that (A U B)° = A° U B® and (A N B) = A’ n B 'need not be true.
Suppose (X, d) is a metric space where d is the discrete metric on X and S is non
empty subset of X. Then find the derived set S'.

Suppose (X, d) is a metric space where d is the discrete metric on X and S is non
empty subset of X. Then find the interior S°.

Define the usual metric, sup metric and taxi cab metric on R?,

If (X, d) is a metric space then construct a new metric on X using d.

Prove that any open ball is an open set.

Prove that if (X, d) is a metric space with discrete metric d then its every subset
1S an open set.

Prove that if (X, d) is a metric space with discrete metric d then its every subset
is a closed set.

Multiple Choice Questions (2 marks)
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1. Let A be a subset of a metric space (X, d). Then {x € X : d (x, A) =0} is:

equal to closure of A and is compact

equal to closure of A but not necessarily compact
equal to A

equal to {0}.

2. Which of the following set is complete in R with usual metric?

Q
R-Q
N
(0,1]

3. What is the diameter of Q in R with discrete metric?
Infinity

Not defined

0

1

4. Which of the following is not true about interior of a set?
It is always open

It is always closed

It is both open and closed

None of the above

5. Which of the following sets are not closed in R with usual metric?
{0,1,2,...,100}

R

Z

Q

6. If the boundary of a set is empty then what can you conclude about the set?

The set is open

The set is not closed
The set is always finite
The set is closed

7. If the set is a closed set then which of the following is true?

It is countable

It is uncountable
It is complete

It is compact

8. Suppose (X, d) is a metric space where d is the discrete metric on X and S is non empty
uncountable proper subset of X. Then what is the derived set S .

a) S b) X\S )@ d) X
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9. If 4 and B are non empty subsets of a metric space (X,d), then which of the following Cco1
statement is not always true?

a) (AN B)° = A°NnB° b) (AUB)? = A° UB°

¢)(AuB) =A'UB’ d) (AuB)=AUB
10. If 4 is the taxi cab metric on R? then compute d(x,y) where x = (—2,3) and y = (1, —2). o

a5 b4 c)V34 d) 8
Answer:
I. b
2. ¢
3.d
4. b
5.d
6. d
7. ¢
8. ¢
9. b
10.d

CC13: METRIC SPACE & COMPLEX ANALYSIS
UNIT 2 (COMPLEX ANALYSIS)
Questions carrying 5 marks
State and prove Cauchy-Reimann equations for a differentiable function. CO 3
State and prove sufficient condition of differentiability of a complex valued function. CcO3
. Let f: C — C be defined by f(2) = % for z # 0 and f{0)=0 . Show that Cauchy Reimann CO3

are satisfied at z=0 but the derivative fails to exists at z=0.

. If f1is analytic function of z = x + iy, then show that g—fz_ = 0. CO3
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Check whether f(z) = eZ satisfies Cauchy-Reimann equations. Comment on
the existence of f'(z).

State the necessary condition for the differentiability of a complex valued
function.

Let f(2) = Yp—p anz™ be a power series with radius of convergence R>0. Show that fis

differentiable on |z| < R. Show that f'(z) = Y%, na,,z" 'and it has radius of convergence
R.

a. Find the radius of convergence of the power series Y.,—, @, 2", where a,, = eT

b. Let f(z) = Z and y is the semicircle from 1 to —1 passing through i. Evaluate

fy f(2)dz

a. Let z; and z, be the images in the complex plane of two diametrically opposite points on
the Riemann sphere under stereographic projection. Then show that z;Zz, = —1..

b. Prove or disprove : The image of the circle | z | =1 (r # 1) under the transformation w =

1. :
z+-zisan ellipse.

Questions carrying 3 marks

. Let f be analytic on a region G. If f assumes only real values on G, then show that f'is a

constant.
Prove that hyperbolic sin is an entire function.

If u = x? — y?, then find its conjugate harmonic function.
Describe the domain in a complex plane. Is Im z # 2 a domain?
Show that f(z) = |z|? is not differentiable for all z # 0.
Show that f(z) = |z|? is differentiable at z=0.
e?+z?

Evaluate [ = ——dz

|z|=2 z-1

Multiple Choice Questions (2 marks)
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1. If /=u+i v is an analytic function and v = xy then u equals to
x? — y?

x% + y?

(x* +y%)/2

(x* —y*)/2

2. Which of the following function is not an entire function?

ZZ

e
sin z
log z

zZ

3. For which value of m, 2x — x? + my? is harmonic?
1

-1

2

-2

4. If f(z) is an analytic function whose real part is constant then f{z) is
function of z

function of x only

function of y only

constant

5.1fu = 2x? — 2y? + 4xy, then find its conjugate harmonic function.

—2x% + 2y? + 4xy + constant
4y? — 4xy + constant

2x% — 2y? + xy + constant
—2x? + 2y? — 4xy + constant

6. If f(z) is an analytic function whose modulus is constant, then f(z) is a
Function of z

Constant

Function whose only imaginary part is constant

Function whose only real part is constant

7. Consider the exponential function f(z) = e? where z = x + iy. Find f'(2).

a) e b)e?Z c¢) Do notexist d) ie?

8. Which of the following set is a domain?

a) |3z+4|<3 b)Imz=+0 ¢c) Imz>2 d)|z+4| =>4
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9.Let T(z) = Z:;be a bilinear transformation. Then oo is a fixed point of 7" if
and only if
a)a=0 b) b=0 c) c=0 d) d=0

10. Let (z) = |z|?; z € C.Thenfis

a) continuous everywhere but differentiable nowhere
b) differentiable only at z=0

¢) continuous nowhere

d) differentiable everywhere.

11. The radius of convergence of the power series ),(4 + 3i)"z" is

a)5  b)l/s c) 4 d) 4

12. Value of the integral [. seczdz, where C'is the unit circle with centre at origin,
is

a) 2 b) 0 o) 1 d) -5

Answer:
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Question Bank

SEC-B: SCIENTIFIC COMPUTING WITH SAGEMATH

Questions carrying S marks

Without using inbuilt functions write a program in Sage to find gcd of 36 and 100.

2. Define a matrix in sage whose rows are (1,-3,4,7),(3,4,7,9),(3,7,0, 11), (1, 3, — 4,

10.

1.

12.
13.

14.
15.

16.
17.

8). Give sage code to find the row reduced echelon form of the matrix.

Without using inbuilt functions write a program in sage to determine the total number of
primes less than x, print the list of such primes and get an output for x = 98.

Without using inbuilt function write a program in sage to determine factorial of 10.
Without using inbuilt functions write a program in Sage to determine in decimal
approximation the arithmetic mean and geometric mean of a list of numbers and get an
output for the list 20, 15, 24, 31, 45, 17.

Write the Sage codes (without using inbuilt functions) to find and print the median of the
numbers 11, 23, — 34, 40, 50.

Write sage code to plot the function f(x) = x — % in [—1,1].Write also the equation of
the asymptote (if it exists).

Write a program in sage to find the GCD of two numbers a, b using Euclidean Algorithm.
What are open source softwares? “Sage is a free and open source mathematical software.”
— Explain in brief.

What will be the output of the following sage commands?

(1) 70/12

(1) 70/12.0

(1i1) 70//12

(iv) 70%12

(v) n(70/12)

Write sage code to do the following where f(x) = x* — x

(a) find f"'(x).

(b) find "' (x).

(c) draw the graph of f(x) where — 5 < x < 5 with colour blue.

(d) draw the graph of f"'(x) where — 5 < x <5 with colour green.

(e) draw the graph of f'"(x) where — 5 < x <5 with colour red.

Write sage code to define a function sorting that will sort a list in increasing order.

Draw and shade the region bounded above by y = e*, bounded below by y = x, and
bounded on the sides by x =0 and x = 1.

Draw the graph of the function y = e* in [-2,2] along with its tangent line at x=1 in
different colors and linestyles.

Write a Sage program that counts the number of vowels in a given string variable.

Use a while loop to check whether a given number is prime.

Write a Sage program that outputs a conversion table from liters to gallons.

CO3

CO4

CO3

CO3

CO3

CO3

CO2

CO3

COo1

CO1

CO2

CO3
CO2
CO2
CO3

CO3
CO1



Department of Mathematics, Shyampur Siddheswari Mahavidyalaya
CBCS; B.Sc. (H) Mathematics

18. Create a list of 100 randomly generated points from the interval [-100, 100] and then find
the second smallest value from the list.
19. Which of the following variable names are illegal?

number of steps
dayOfWeek
June 2016
2DPlot
function
month#3
Junne2016
20. Write sage commands to solve the following Initial Value Problem and plot the solution :

dy
—~ =1-v,y(10) = 2
Ix y,y(10)

Questions carrying 3 marks

1) Write a program in sage to find the greatest of three given integers a, b, c.

2) Is the variable name index same as InDeX? Why or why not?

3) Given an amount of x total cents, write Sage code that outputs the same value in dollars
and cents. For x = 270 your code should output “2 dollars, and 70 cents.”

4) Write a Sage code that computes the sum of the squares of all prime numbers less than
2015.

5) Suppose today is Tuesday. Given a positive integer no_of days, output the name of the
day of the week that is exactly no _of days days after Tuesday.

6) Write a Sage code that computes the smallest value from a randomly generated list of 100
numbers.

7) Define a function is_even() that returns true if a given value is even, false otherwise.

8) Define a function is_palindrome() that returns true if a given word is palindrome, false
otherwise.

9) Write sage commands to solve the following Initial Value Problem and plot the solution :

y”, _y, =1 _Y»J’(O) = 2:3"(0) = 4'37”(0) = -2

10) Write sage code for the following : Find the number of digits in 2021! and compute the
number of zeros and the number of ones present in 2021!.

11) How many days are there in 10,000 hours? If right now is 7:01 am, what time will it be
10,000 hours later?

12) Write a Sage program that checks whether or not a given number is cube free.

13) Find the number of digits of the following number: 22"

14) Create a list with 100 randomly generated points with both coordinates in the interval [20,
70] and plot them.

15) Define a function upper() that prints a given text using only uppercase characters.

16) Write a function letter grade() that returns the letter grade of a given score. For example,
letter grade(98) should return A, and letter grade(59) should return F.
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17) Assuming the non-trivial solution exists, write sage commands to solve the following
system of equations with matrices :
3x—4y+5z=14
x+ty—-8z=-5
2x+ty+tz=7.

18) Write sage commands to solve the following Initial Value Problem and plot the solution :

y'=y' =1-y,y(0) =2,y'(0) = 4
19) Write a program in sage to find the sum of the following series for any finite n :

11 +454+67+ s oo+ 2020+ 1),

20) Consider the following program :
i=0
while i < 5:
print(i)
i=i+1
if i==3:
break
else:
print(0)

What will be the output of the program segment?

Multiple Choice Questions (2 marks)

1. What will be your code in Sage, if you want all the square roots of 4?

(1) sqrt(4) (i) sqrt(4)
(111) sqrt(4, all = = true) (iv) sqrt(4, all=true).

2. Which of the following expression is not a Boolean expression?

a) 1(2=3)or(3<4)

b) (2=3)or(3<4)

C) ((2 +3)> 5)and(3 <4)
d) (4>5)and(3 < 4)

3. Which of the following variable name is legal in Sage Math?
a) while b) Step23_d c) 2for d) step#

4.1f L = [2,4,6,9,13,12,14], then what is L[3] + L[5] + len(L)?
a) 28 b) 25 ¢) 27 d) 24
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5. What is the output of following sage code

CO3
X=3
for 1 in range(4):
X=X+2
print(X)
a) 13 b) 11 c)9 d) 15
6. What is the output of the following sage code?
_ CO3
X=3
A=2
while(X<16):
X=X+A
A=A+3
print(X)
a) 18 b) 20 c) 16 d) 15
7. Consider the following for loop command in Sage: CO 3
for 1 in range(20):
block statements
How many times the block of statements will be evaluated in the above sage
code.
a) 21 b)20 ¢)19 d)0
8. Consider the following sage code.
S=2 CO3
foriin [2.,4,..,8]:
S=S+1
print(S)
What is the output of the above Sage code?
a)5 b)b c)9 d) 12
9. What will be the output of the following sage code?
a=4 Co1

b=2
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print(a+b*2)
(1) 36 (i1) 10
(iii) 8 (iv) 12

10. What will be your code in Sage to find the natural logarithm of 100 in decimal
approximation?

(1) N(log(100)) (ii) n(log(100,10))

(ii1) n(logexp(100)) (iv) N(log ¢(100))

11. What is the correct code in Sage to evaluate the value of e correct up to 100 digits?

(i) n(e, 100) (ii) n(e, digits=100)
(iii) N(e, prec=100) (iv) N(e, 100).

12. The output of the Sage code : 4*(10//4) + 10%4 == 10, 3*3<3 is
(1) (True, False) (ii) (True, True)
(ii1) (False, True) (iv) (False, False).

13. What will be the output of the following sage code?
a=[1, 3]

b=[10, 20, a]

print(b)

(1 [10, 20, 1,3]]

(i) [10, 20, 1, 3]
(ii1) An error will occur (iv) [1, 3, 10, 20]

14. Which of the following is NOT the correct option for a” ‘in sage?
(i)a”b”™c(ii)a* *b* *c
(il)a™ b c(iv)a™b * *c.

15. What will be the result of the following Sage code: exp(11*8+5) — e(11*8+5)?
(1) O (i1) error: “exp” is not defined

[IPRE)

(111) error: “e” is not defined (iv) error: “e”” is not defined.

16. What will be the result of the following Sage code: 2**3-4+5*60%4//2?
(1) 0 (i1) 4
(i11) 2 (iv) 10

17. What is the correct code in Sage to plot the function x* — x in — 2 < x <22
(i) plot(x"4 — x, -2, 2) (ii) plot(x* — x,-2,2)

(iii) plot(x* — x ,range[- 2, 2]) (iv) plot(x* — x; —2,2)
18.. What will be the result of the following Sage code: n(1.234547865, digits=5)?

(i) 1.23454 (ii) 1.2344
(iii) 1.23455 (iv) 1.234

CO1

COo1

COo1

CO3

CO1

COo1

CO1

CO2

CO1
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19. What is the output of the following Sage Code?
S1=""cat”

S2="dog”

S§3=""
foriin [0,1]:

S§3=S1+53+S2
print(S3)
(i) cat dog (i1) catcat dogdog

(iii)catdog catdog (iv) dogdog catcat

20. Which of the following command is used to find the determinat of a matrix.

(i) determ() (i) det) (i) || (iv) det ()

Answers:

l.iv 2.b 3. ¢ 4.a 5b 6.a 7.b 8b 9.1 10.1 Il.i1 12.1
14,11 15.1 16.1 17.1 18. 1 19.11  20. Ii

13.1

CO3

CO4
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Question Bank

DSE-B1: LINEAR PROGRAMMING & GAME THEORY

Questions carrying 5 marks

Determine all basic feasible solution of the set of equations 2x; + 6x, + 2x3 + x4, =3,
6x1 + 4x, + 4x3 + 6x, = 2, also identify basic & non basic variables in each case .

ShOW that the L.P.P Max z = X1 + 4‘X2 + 3.X3
Subject to: le — X + 5x3 =40 , Xq + 2x2 - 3x3 > 22 ) 3x1 + Xy + 2x3 =30
X1 ,X; X3 = 0 has no feasible solution .

If the k-th primal constraint is an equation , then the corresponding dual variable wy, is
unrestricted in sign . Verify this in Min z = x+y+z

Subject to : x-3y+4z=5,x-2y < 3,2y-z>4, x,y =0 zisunrestricted .

Solve the transportation problem :

Stores Capacities
Warehouse | 1 2 |3 (4 |5 1|6
1 9 1219 (6 |9 |10 5
2 7 3 17 |7 |5 15 6
3 6 519 (11 |3 |11 2
4 6 8 (1112 |2 |10 9
Demand 4 4 6 2 4 2

Prove that for a 2x 2 Game with mixed strategies with the pay off matrix
[‘111 a2

a1 a4z
A11d22—012021
ay1t+azz;—aiz+az;

] solution always exists if (a;; + a12) # (aq2 + ay1) & value of the game

6. Prove that every extreme point of the convex set of all feasible solutions of the system of

equations

AX=b, X=0
corresponds to a basic feasible solution.

CO1

CO1,CO2

CO3

CO3

CO4
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7. Solve the LPP by simplex method:
Maximize  z = 4x; + 3x, + 4x3 — 5x4 CO 3
Subjectto  3x; +x, <15

3x, +4x, <24
X1, X =0

8. Find the dual of the following LPP:

Maximize  z = x; — X, +4x3 — 5x4 CO4

Subjectto  x; + 2x, = —4
X1+ 2x,—x3=5
X1 +5x3 —3x4 < -3
X1,%X, = 0, and x3, x4 are unrestricted in sign

9. Define a two-person zero-sum game? Evaluate the saddle point and value of the following
game CO4

4 ale 2 3 3
A4, L4 1 11
. CO4
10. State and prove fundamental theorem of duality.
11. A pharmaceutical firm produces two products A and B. Each unit of product A requires 3
hrs. of operation—I and 4 hrs. of operation-II, while each unit of product B requires 4 hrs. of Co 1

operation-I and 5 hrs. of operation-II. Total time available for operation I and II are 20 hrs.
and 26 hrs. respectively. Product A sells at a profit of Rs. 10 per unit, while product B sells
at a profit of Rs. 20 per unit. Formulate the problem as an LPP to maximize the profit.

12. Suppose that a constraint in a given L.P.P. (considered to be primal) is an equality. Prove CO 4
that the corresponding dual variable is unrestricted in sign.

13. Prove that the number of basic variables in a transportation problem is at most (m +n—1), CO 2
where ‘m’ is the number of origins and ‘»’ the number of destinations.

14. Solve the following Travelling Salesman Problem so as to minimize the cost per cycle CO2



1))

2)
3)
4)

S)
6)
7)
8)
9
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To
oo 10 25 25 10

1 o 10 15 2
From|8 9 ©° 20 10
14 10 24 o 15
10 8 25 27 o

15. Reduce the following pay-off matrix to a 2 X 2 matrix by dominance property and then
solve the game problem, where A is the maximizing player and B is the minimizing player :

B
2 21 -2 -3
A 4 3 4 -2 0
51 2 5 6
1 2 1 -3 -3

16. Prove that the objective function of an L.P.P. assumes its optimal value at an extreme
point of the convex set of feasible solutions.

17. State the mathematical formulation of a general transportation problem. Also show that
an assignment problem is a special case of transportation problem.

Questions carrying 3 marks

Convert the problem to its dual form : Minz=x; + x, + x3
Subjectto: x, —3x, +4x3 =5, x; —2x, <3, 2x, —x3 =>4
X1 ,%2,x3=0.

Prove that the set S = {(x,x,)/x;% + x,2 = 4} is not a convex set .
What is a minimax principle ? Explain it with an example of 3 X 3 size pay off matrix .

Prove that the vectors (1,1,1) ,(1,1,0), (1,0,0) form a basis of E3, form a new basis from the
original basis solution .

State the mathematical formulation of a general transportation problem.

Show that an assignment problem is a special case of transportation problem.

Prove that the set of all feasible solutions of a linear programming problem is a convex set.
Examine whether the set S = {(a,b): ab = 0,a = 0,b = 0} is convex or not.

Mention two situations of degeneracy that may occur in solving an L.P.P.

10) Define a convex set. Also define a convex polyhedron and give example of a convex set

which is not a convex polyhedron.

11) Write the standard form of L.P.P. corresponding to the following problem of game from the

point of view of player B :

CO4

CO1

CO2

CO4

CO1

CO4

CO1

CO2
CO2

CO1
CO1
CO3
CO1

CO4



a)
b)
©)
d)

4)
b)

©)
d)

Department of Mathematics, Shyampur Siddheswari Mahavidyalaya
CBCS; B.Sc. (H) Mathematics

B
1 -1 3
Al3 5 —3]
6 2 =2

Multiple Choice Questions (2 marks)

The feasible region of solution of a LPP involving three variables is
A hyperplane col

A polyhedron

A convex hull

A convex set

If the dual problem has no feasible solution and the primal problem has a feasible solution ,
) . . CcCO4
then the primal objective function is
Bonded
Unbounded
Noting can be estimated

None of these

In a transportation problem involves m origins and n destinations , the number of basic CO?2
variables is

At least (m+n-1)

At most (m+n-1)

At least (m+n)

At most (m+n)

Which of the following is not true in the simplex method ? C02,CO

At each iteration , the objective value either stays the same or improves
It indicates an unbounded or infeasible solution

It signals optimality

It converges in at most m steps where m is the number of constraints

5. Suppose that the objective function of an L.P.P. assumes its optimal value at more than one

extreme point. Then

CO1
(i) the convex combination of these extreme points will improve the value of the objective

function.

(i1) the value of the objective function will be different for different convex combinations of these
extreme points.

(iii) it indicates that the number of basic feasible solutions is degenerate.
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(iv) every convex combination of these extreme points also gives the optimal value of the objective
function.

6. Consider two sets
X={(a,b):a+b <5,4a+4b > 16} Cco1
Y={(a,b):a+b <5,4a+4b > 4}
Then
(i) X is a convex set, but Y is not a convex set.
(i1) X is not a convex set, but Y is a convex set.
(ii1) both X and Y are convex sets.

(iv) none of X and Y are convex sets.

7. The optimal mixed strategies for the players A, B and the value of the game (v) with pay-off matrix co3

B
2 3
afy 2
will be
(5 1) (21 7
0 (G5) G3)v =3
(4 02) (21 7
i) (55) (5.5) v =3
o (5 1) (21 5
(i) (2:5). (55) v =3
. (3 3) (21 7
) (53) (5:5) v =3
8. Given the following cost matrix of a transportation problem CO 2
Destinations
4 6 9 5]16
Origins|2 6 4 1|12
5 7 2 9115
12 14 9 8

the cost of transportation according to North-West corner rule is given by

() 220 (i) 226 (i) 250 (iv) 215

9. The maximum number of basic solutions for an m x n LPP is CcO?2
() n (i) m (iii) "C,, ivym+n-1.
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10. Consider a game of size m % n with pay-off matrix A = (ai f)m . If a fixed number be

CO3,CO4
added to each element of 4, then
(1) the optimal strategies remain unchanged.
(i1) the value of the game remains unchanged.
(ii1) the value of the game is decreased by that number.
(iv) both the optimal strategies and the value of the game remain unchanged.
11. Given the system of constraints :
a+2b+3c+4d =7
2a+b+c+2d=3 co1
(1) (0, 2, 0, 1) is a basic solution,
(i1) (1, 1, 0, 0) is a basic solution,
(111) (0, 2, 1, 0) is a basic solution,
(iv) (2,0, 1, 4) is a basic solution
12. For the following cost matrix
Machine
4 4 6 CO2
J ob[lo 7 11]
4 5 12
the minimum cost of assignment is
(1) 15 units
(i1) 17 units
(iii) 20 units
(iv) 22 units
13. The assignment problem will have alternate solutions when CcO2
(1) total opportunity cost matrix has at least one zero in each row and column.
(i1) the total opportunity cost matrix has at least two zeros in each row and column.
(111) there 1s a tie between zero opportunity cost cells.
(iv) two diagonal elements are zeros.
14. Consider the following pay-off matrix of a game. Identify the dominance in it.
C03,CO4
X Y Z
P[4 4 6
Q[lO 7 11]
RL4 5 12

(1) P dominates Q
(i1) Y dominates Z
(111) Q dominates R
(iv) Z dominates Y.
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15. Consider the game with the pay off matrix :

Co3, Co
Player B 4
p 7 3
Player A[—Z p 8]
-3 4 p

The value of p for which the game is strictly determinable satisfies
@H-8<p=<-3

(ii) 3<p< -2

(iii) 2< p<3

(iv)8<p< 7

16. The number of extreme points of the convex set S= {(x,y): |x|<1,|y| < 1} s

(1) 0 (ii) 2 CO1
(iii) 4 (iv) infinitely many.

17. Let x = {(a,b): a* + b? = 1} and y is the set of all convex combinations of the vertices

of a cube. Then

(i) x is a convex polyhedron, but y is not. Cco1
(ii) x is not a convex polyhedron, but y is a convex polyhedron.

(iii) both x and y are convex polyhedrons.

(iv) neither x nor y is a convex polyhedron.

18. Consider an L.P.P

Maximize z = cX,

subject to the constraints Cco1,COo
Ax=b,x >0 2
(The symbols have their usual meaning).

Then the problem admits of an unbounded solution, if at any iteration of the simplex
algorithm,

(1) at least one index number is found to be negative and all elements in the column
corresponding to that negative index are non-positive.

(1) at least one index number is found to be negative and all elements in the column
corresponding to that negative index are all positive.

(1i1) at least one index number is found to be positive and all elements in the column
corresponding to that positive index are non-positive.

(iv) at least one index number is found to be positive and all elements in the column
corresponding to that positive index are positive.

19. A degenerate BFS in a balanced TP with m origins and n destinations will consist of

(1) at least (m + n — 1) positive-variables

(i1) at most mn — (m + n — 1) positive variables CO2
(ii1) at most m + n — 1 positive variables

(iv) at most m + n — 2 positive variables.

20.z=20a+9b
Subject to 2a+ 2b > 36
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6a+b=> 60

a=0,b=>0

The minimum value of z is

(1) 360 at (18, 0) (i) 336 at (6, 4)
(ii1) 540 at (0, 60) (iv) 0 at (0, 0).
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MCQ (Each Question carries 2 marks)

( Each question below is followed by four possible answers of which exactly one is

correct. Choose the correct answer with proper justification.)

. The poisson bracket {|#|, ||} has the value
a) |71l B) 7.5 )3 d) 1. iy

. Let H(q,p) and L(q,q) denote respectively the Hamiltonian and Lagrangian of a
autonomous system with p as generalized momentum and q as generalized coordinate
vector then

a) H remains conserved in the motion.

b) H is simply the total energy of the system. Lo ”d)
¢) pisconserved if H is independent of q

d) pisconserved if L is independent of q

- Let H and L be the Hamiltonian and Lagrangian respectively of a free particle of mass m

and velocity v ,then

a) Hand L are independent of each other

b) Hand L are related but h dependent of v <C’o i d')
¢) Hand L are equal

d) Both H and L are quadratic in v.

. Which of the following is/are canonical transformation

a) Q= log((1/q) sin(p)), P = g.cot(p)

b) P=2(1+/q.cos(p)), Q = log(] +/q.cos(p)) <CD i 2>

) P=3(@*+4¢%) Q=tan'(}

d) Q=q.tan(p), P = log(sin(p))
. Consider a mass m moving in an square central force with characteristic coefficient u and

described by the Lagrangian L(r,#, 8, §) = -?(1"‘2 + r292)+‘;—T, then

a) The generalized momentum of the system p, = ms, py = mr26
—1, 2 P’ pm

b) Bl +al— 408*'9)
=12  Paly  pm

0 H=1(p2+20) -2

d) p, =mr, pg = —-mr?o

. A bead slides on a smooth rod which is rotating about one end in a vertical plane with
uniform angular velocity w. The equation of motion and L are
L5

4\10"%




10.

L1

a) ¥+ gsin(6) = rw?

b) L= ?(rz +1r20%) —mgrsing

&) = ?(f'z +r202) +mgrsind

d) #+ gsin8 =0

The Lagrange system of equation in terms of polar coordinates (r,0) is given by
K ?7"2 + %(?;2 +726%) —mgr(1 — cos@) ,then the equation of motion is

g P= -;-(réz — g(1 — cos))

b) 6 =2coso <¢°‘”99
c) 8= %sinﬁ

Ay = %(réz + g(1 — cosh))

For Hamilton H*—; [q_12 + p2q4], then the value of L is

%) L=zqq: ZIF

) e Lto-2>
52

c) L=2iq5—$

d) L=f73+$

Consider a particle of mass m in simple oscillation about the origin with spring constant
k, then the Lagrangian L is

a) L(x,x) = gm::'cz—%kxz,p=mxz <CD‘EQ)
b) L{x,2) = %m;\‘cz +§kx2,p = mx

¢) L(x,%) = smi? - ~kx?,p = m

d) None of the above
A particle of mass m moves in a plane. Lagrange’s equation of motion and Kinetic
energy in polar coordinates are

a) T=-m(@? +32),2mi6 + rmd = Fy

b) T= %m(f‘z +720%),2mi0 + rmé = F, < to ‘_9
¢) T=>m(i? +16?),2mi6 — rmé = F,

d) T=>m(? +r?62),2mif + rmé = 0

Which of the following is/are true

a) L=T-V

b) H=T+V
¢) Generalized momentum corresponding to a cyclic coordinate is constant < Co '—0{2)

d) None



[2. The Hamiltonian corresponding to the Lagrangian L= ax? + by? — kxy is

P
) iy

b) 4[1 4h _kxy
2 | Py’
c) —+‘;a 2 tkxy

d) BBy

4ab 4ab

{lo=3>

13. Hamiltonian canonical equations of motion for a conservation system is/are

dqi _ _ 8H dp; _ _ 8H
a)—=— on; andE- Py
da _ oH - dvi _ oH
)dt—apg dt_acu
dg; _ _ OH dp; _ OH
E= ap; dt  aq;
d).‘ﬂ:ﬂ’_ ot L
dp; dt a‘h

14. The generalized coordinate gy is called cyclic if
2) i = 0b) Py = 0,0) 3= 0,d) - =
15.If g, is a cyclic coordinate then
a) qr = 0,b) pr = constant, c) % = (0, d) none
16. Lagrangian of the Sun-Earth system is
a)L = %mrzéz + 2
b) L= m(r +1262) + == =
gyt = im(f“z +7202) — it—m,
d) L=2m#? - =1
17. The order of Lagrangian equation of motion is

a) 1,b)2,c)3,d) 4

18. The Lagrange’s equation of motion for a system is equivalent to

a) Newton’s Equation of motion

(e

Lledr

Ly

Leo-)

Leomt)



b) Laplace’s Equation of motion

c) Poisson’s Equation of motion

d) none

19. If the Lagrangian does not depend on time explicitly,then
a) Hamiltonian is constant of motion < to HQ)
b) Hamiltonian does not constant of motion
¢) K.E. is constant
d) P.E. is constant
20. Poisson bracket of two integral of motion is < A o= 59
a) zero b) unity c) integral of motion d) infinite
21. which of the following transformation is canonical?
<to-2>

22. If the transformation Q = q%sinpfs, P = q%cospf is canonical then the values of a, B are

da=1B=0ba=2,5=2 c)a=§,ﬁ=§d)a=§,ﬁ=—2 <¢0"°Q)

a)P=q’Q:pab)P=QaQz_p:C)P="Q»Q=_PsC)P=—ﬁLQ=I?,

23. Two particles are connected by a rod of length | = £(t). The nature of the constraint is

llo~2
a) scleronomic and holonomic b) rheonomic and non-holonomic ¢) scleronomic and non- )
holonomic d) rheonomic and holonomic,

24. Consider a planet of massm orbiting around the Sun under the inverse square law of
attraction =, u > 0. If the position of the planet at time ¢ is given by the polar coordinates (r, 8)
re

, then the Lagrangian L of the system is given by <¢D ,-9

a) %m(?-.z +7262) — % b)%m(fz +126%) + %“—c) %m(f”?' +6%) + E?d) %m(f‘2 +6?) — %

25. The homogeneity of time leads to the law of conservation of < P j}

a) linear momentum b) angular momentum c) energy d) parity

26. The Lagrangian of a system is given byl = %miz(b‘ + smnf. ¢p2) — mglcosé where m, l,g

are constants. Which of the following is conserved.
Lo r-gy

e <




a) ¢sind b) ¢/sinb c) psin?6 d) ¢/sin26.

27. A Particle moves in two dimension with potential V(x,y) = x + 2y. which of the following

is a constant of motion?
Llo-2

a) Py — 2px b) Px — 2py C) Py + 2py d) py e 2px

28. The Hamiltonian of a system is given by H(q1,9; ; 1, p2) = Kp 2+ qizpzz + q—l- , Where
1 1

41,92 are generalized coordinates and p,, p, are the generalized momenta and K, | are constants

,then <¢D - Q,)

a) py =Kt +1b) p, =Kt +1c) p, is independent of time. d) p, is independent of time,

29. If in a scleronomic system the kinetic energy be a homogeneous function of velocity, then

p '?1:% — L will be equal to <CO "09
a)T+Vb)Tc)T -V d)V, the symbols have their usual meanings.

30. A linear transformation of a generalized coordinate q and corresponding momenta p, to Q
and P given by Q = q + p, P = q + ap is canonical if the value of the constant & is 3
<éo"¢>

(o>

32. Two particles are connected by a rigid weightless rod of constant length. The degrees of

freedom of this two particle system is < (:0 =) &)

a)3 b)4c)5d)6.

a)—1b)0c)1d) 2.

31. The Poisson bracket [x, Xpy + ypy] is equal to

a) -x b) y c) 2p, d) Dy -

Long Questions: (Each Question carries 3/5 marks)

1. What is canonical Transformation? Show that the transformation ?)
L e, e Lo~
P= E(IJ +q°),Q = tan (%) is canonical.

2. IfX,Y,Z are three dynamical variables then prove that <&O Q)

[%,1v,2]] + [v.[2,x]] + [z, [x. Y]] = 0.

What is Hamilton’s Principle? Deduce Hamilton’s Principle from D’Alembert’s Principle. <CD i 4—)
4. Deduce Lagrange’s Equation of 2™ kind for a conservative holonomic dynamical < T 3))

system.
(Lo~

5. Establish Equation of motion for a Simple pendulum.

w



© 0 N o

I1.

12.

13;

14.

13.
16.

17

18.

19.

20.

Establish necessary and sufficient condition for canonical transformation. Llo~ ‘7?')
Establish Hamilton’s equations of motion in terms of Poisson bracket. <¢0 —~2

Derive Lagrange’s equation of motion from variational method. 28D .-g)
Derive expression for kinetic energy and hence show that if the transformation equation

does not contain time explicitly , kinetic energy is a homogeneous quadratic expression <(,0 "C'?
for generalized velocities.

. Derive the Lagrange’s equation of motion for a pendulum in spherical polar coordinates

of length L. <¢o '_9

For a dynamical system T = %{(1 +2k)0% + 290 + ¢?}, V = ?{(1 +k)8% + ?}

where 8 and ¢ are coordinates , n, k are positive constants. Write down the Lagrange’s

equations of motion and deduce that < Lo — 3)

. (1+k

9—(p+n2( . )(6—(9)=0
andif @ = p,0 =¢att=0thend = ¢ forallt.
In a dynamical system of two degrees of freedom,the kinetic energy

Tl .42 q,* and potential energy V = ¢ + dq,2. Find 1 and q, where <¢D -3
. p gy q

2 a+bg,?
a,b,c,d are constants.
The Hamiltonian of a dynamical system is given by = gp? — qp + bp , where ais a < 0 r"@)
constant. Solve the problem.
If L is a Lagrangian for a system of n degrees of freedom satisfying Lagrange’s

equations, Show by direct substitution that Co S
I'=L+ dF(q"qz:? """" ) also satisfies Lagrange’s equations where F is any arbitrary,but

differentiable function of its arguments. 4 s %)

Deduce Lagrange’s equation of motion from Hamilton’s principle.

State Noether’s theorem. What do you mean by homogeneity of space? Show that <(‘/t; - 2/ 3
homogeneity of space leads to the conservation of linear momentum.

i) What do you mean by A-variation of the path of a system? State principal of least <¢O ,_Q>
action.

ii) For a simple pendulum, obtain the expression of Hamiltonian function and derive <CO o y
Hamilton’s canonical equations of motion.

The Hamiltonian of a dynamical system is given by

1 2
H =233 +u?q;"),
where q; ,p; are the generalized coordinates and momenta and W is a constant. Show that < o y

F = q;p3—q3p, is a constant of motion.
What is an action of an mechanical system? State the principal of stationary action and <CO "_y

hence show how does it lead to Format’s principal.

Show that in phase space area remains conserved under Hamiltonian flows.
M :




21,

22.

23.

24.

25,

26.

27.

28.

If u and v are two constants of motion in a given holonomic system, prove that the 3
Poisson bracket [u, v ] is also a constant of motion. 460 )
Use Hamilton-Jacobi technique to solve the one-dimensional harmonic oscillator

problem. <C'/O "9

Show that the transformation Q = gcosf — Jl%si:mﬁ‘, P = uwqsin® — pcosl is a

canonical transformation for all values of 8. Also find [Q, Pl¢g.m)- <60 e 3)
i) Show that the transformation = gtanp , P = log (sin p) is canonical.
ii) Find the canonical transformation defined by the generating function < Lo r-':%)

F1(9,Q) = qQ __:,quz — Q%/(4mw), m, w are constants.

A particle of mass m and coordinate g has the Lagrangian L = %qu - % qqG?, where 1 is
a constant. Find the Hamiltonian and deduce Hamilton’s equation’s equation of motion. <¢0 'ﬁ?

State and prove the Principle’s of least action. Obtain the modified Hamilton’s principle
from Principle’s of stationary action. v 1}?
Derive the Hamilton-Jacobi equation for Hamilton’s principal function S. Solve the
2
Hamilton-Jacobi equation for the system whose Hamiltonian is givenby H = p? - E. <é0 FB}

Define Poisson bracket. If F(p, g, t) and G (p, g, t) are two constants of motion the show
that the Poisson bracket [F , G] is also a constant of motion . 460-*' ﬂ_)g)



Question Bank on Bio-Mathematics

MTMA SEM-V Paper-DSEA-1

MCQ (Each Question carries 2 marks)

( Each question below is followed by four possible answers of which exactly one is correct.

Choose the correct answer with proper justification.)

1. In the following growth model

dN

5 —AN (= g—), K being the carrying capacity, r(>0) being the growth rate,if N, be

the initial population size, then the population doubling time exists if 2 ﬂ)
i) K <2N,ii) K = 2Nyl iii) K > 2N, iv) K = N, <
2. In the theta-logistic growth model

%% =r[1- (%)9], 6(> 0) being a parameter, K being the carrying capacity, the
equilibrium point N = K is LLo "’Q)

i) stable ii) stable but not asymptotically stable iii) asymptotically stable iv) unstable

3. The equilibrium point of the non-homogeneous difference equation
Xt41 = aXp + b, @ # 1 is stable if <CD";9
Dlal > 1 ii) |a| < 1iii) @ # 0 iv) none

4. The number of stable equilibrium point/s of the system

xt+3=ﬁ(r>O,A>U,r>2\/Z) 4‘50#3)

xE+A
)0ii) 1iii)2iv)3
5. The equilibrium point of the system
dx

E_E—=y, Co 5)
%:(a—l)x—ay,aqt1,a>0isstableif <

=2 i)0<a<liija>livii<a<?

6. The equilibrium point of the non-homogeneous difference equation x,,, = ax, + b,a # 5
1is stable if i)|a| > 1ii) |a| < 1iii) |a|] < 2 iv) none L Clo ﬁ)
7. Slope of the reproduction curve of the system

.




rXx

X1 = 25 >0,A>0) atx =0is <C0*‘&)

) 04 ii)2 iv) 2
8. If % be an equilibrium point of the system Xe+1=f (x;),x(0)=x0, then X is stable if _
Llo-®L)
) @< @I = 1ii) [f/()] > 1iv) |f'(®)] <1

2
9. The number of stable equilibrium point/points of the system Xepq1 = ;f:ﬂ
t

(r>
0,A>0,r> 2VA) is <C/o*'3>
1) 0 ii) 1ii))2 iv) 3
10. The nontrivial equilibrium point of the system
By = ;a%, a>0,b>0,a# b islocally asymptotically stable if <¢0 .-3)
i) a<bi)a>bii)a=bivia=1
11. The non-trivial equilibrium point of the discrete logistic model

2
X
X1 = A+ 1), ———,r>0,K>0

"’ Lo

) r=2i)r>1ii)0<r<2iv)r>2

is locally asymptotically stable if

12. The trivial equilibrium point (0,0) of the discrete growth model given by
Xtp1 = X (@ — % —y;),a >0
Yer1 =Ye(b+2x),0<b <1 4&0.—?9)
is locally asymptotically stable if
i) a=0ii)a<1iii)a=1 iv)none

13.The equilibrium point (a — 1,0) of the discrete prey-predator model given by
X1y = x(@—x—ye),a>0 CO’_B)
Yer1 = Ye(b+x.),0 < b < 1s <
is locally asymptotically stable if
ii) 1<a<bi)l<a<2-bii)0<a<1iv)none

14. The trivial equilibrium point (0,0) of the Nicholson-Bailey model given by
Hy., = bH,e™ "

Peyy = cHi(1 — e™%%) < CO- 6)
is locally asymptotically stable if

i) b<lia<1lii)b=1iv)a=1
15. The non- trivial equilibrium point (f, P) of the Nicholson-Bailey model given by




Hevq = bHie™"
Pey1 = cH (1 —e™?P)
i) is always stable ii) is always unstable iii) is stable if b > 1 iv) isstableifb = 1 < Lo~ 2)

16. The steady state x* = 3 of the difference equation x,,.; = x,e3~*n is

i) asymptotically stable ii) stable but not asymptotically stable iii) unstable iv)
none <[/0 r‘&)
17. The fixed point x* = % of the difference equation x,,; = 1&% a>1,>0
ii) Unstable ii) asymptotically stable iii) stable but not asymptotically stable iii) éO -5
unstable iv) none <

18. The equilibrium point (3,0) of the following two dimensional model

Lto2p
Z

is ai) stable node ii) unstable saddle point iii) locally asymptotically stable iv) none
19. The Holling type-III functional response ¢(N) represents in (N, ¢(N)) plane <¢O s 4?
i) a sigmoidal curve ii) a closed curve iii) a hyperbolic curve iv) a straight line.

20. In Gompertz growth model % = CPlog (K /P), the population(P) grows fastest when
Pisequal to i) 0ii) K iii) % iv)g, C, K being positive parameters. <4O a2 Q}

d s :
d—: = ux — x3, where u is bifurcation

21. What type of bifurcation will occur in the system
parameter? <(:O = &
i) Saddle-node bifurcation ii) pitchfork bifurcation iii) transcritical bifurcation iv)
none
22. A two-dimensional system has the characteristic equation 22 + ad + af(1 - a) = 0
(where a > 0, 8 > 0) at the equilibrium point (a, 1 — a) if then the equilibrium point
isa i) unstable focus ii) unstable node iii) stable focus iv) stable node. < Co H‘?

6
23. The equilibrium point x* = k for the equation % =rx(1 - (‘;—C) ) wherer, k, 8 are

positive parameters is <Co P"y

i) Unstable ii) stable iii) stable but not asymptotically stable iv) none.
24. Consider a dynamical system % =r(1—-r)r—-2)r- 3),%% = 1 where (7, 0) be the

polar coordinates on the plane,
The number of limit cycles is i) 1 ii) 2 iii) 3 iv) 4. 4(‘,0 r‘@)
25. The fixed point x* = aﬂ%lofthe difference equation x4 = %, a>1,>0is
i)unstable ii) asymptotically stable iii) stable but not asymptotically stable iv) none. 3
o~ >




26. The equilibrium point (0,0) of the system % = ,7 = (a — 1)x — ywhere0<a<1
is i) unstable node ii) stable node iii) saddle point iv) center < co - 5)

27. The equilibrium point of the system % = y,y = (a — 1)x — ay wherea # 1,a > 0 <¢0 --2?
isstableif Da =2i)0<a<lii)a>1iv)a>2

28. The system 460 - 3)

X =—y+x(1—-xt-y?),
J =2ty —at=37),

has i) stable limit cycle ii) unstable limit cycle iii) no limit cycle iv) limit cycle which 3)

may or may not be stable. <f/O e
29. The equilibrium point (0,0) of the system

X=-=2x+3y+xy <d0"-?
y=-x+y—2xy?
is i) stable node ii) saddle point iii) stable focus iv) unstable node
30. In the following Chemostat model

Eif = (K(c) — D)x
dc_D 11{
= (co — ) =5 (c)x,

The equilibrium point (0, ¢,) is stable if

) D<K(c) i) D > K(cp) iii) D/2 < K(co) iv) 2D < K(cp)
{lo2y

Long Questions (Each Question carries 2/3/5 marks)

1. What do you mean by predator-prey interaction? <L'O ' d)
2. State the basic assumptions of classical Lotka-Volterra model for a predator-prey system. <¢O - d?
3. Find the equilibrium points and the solve thefollowing classical Lotka-Volterra predator-

prey model <CD - @

T=x(-by), Z=y(-u+cx),
ﬂ“ba;%




where 4, i, b and c are positive constants, x(t) and y(t) are respectively the prey and
predator population size at time t.
. Find the equilibrium points and discuss their stability behaviour of the following classical

Lotka-Volterra predator-prey system
o3

where @, B,y and & are positive parameters, x(t) and y(t) are respectively the prey and
predator population size at time t.
. Investigate the stability of the equilibrium points of the following modified Lotka-

Volterra system
<eomt)

where x(t) and y(t)are the prey and predator population sizes at time t;a,b,c,d and
kare positive constants.
. Find the equilibrium point of the following modified Lotka-Volterra system and discuss

the stabilities of the equilibrium points )

where x(t) and y(t) are the prey and predator population sizes at time t;a, b,c,d are
positive constants, the carrying capacity of the prey population k > €/ d:

dx dy
3= x(a — By),a = y(—y + 6x),

dx dy
i x(a — bx — cy),a = y(—k + dx),

dx dy
E—ax(k—-x)—bxy, i —cy + dxy,

. Consider the prey-predator system

ﬂ:rw(1—N/k)—cNP, = = —mP + bNP, £ Lo '“9

dT

where N is the prey population size, P, that of predators at any time T’ r(> 0)be the
growth rate and k(> 0) is the carrying capacity of prey population and b, ¢, m are positive

parameters.

a) Using the dimensionless quantities: x = N/k' y=CP/., t =+T, deduce the

following
dimensionless form of the above system

dx dy _
2t = XA —x=-»), 2t = B —a)y

ot



m bk
where a = 3;,)5’ ==t
b) For the dimensionless system, find the equilibrium points and discuss their stabilities.

8. Consider the following classical Lotka-Volterra Competitive model

% =TNnx; ( _E—‘;:xz); %= T2Xz ( —:—:—%M),

where 13, ky,75, k, @15anda,, are positive constants;ry, 7, and kq,k,be the growth rates
and carrying capacities of the two species respectively; a@j,anda,, are the competition
coefficients of the species 2 on the species 1 and of species lon species 2 respectively;
x1 (t)andx, (t)are the population sizes of the two species respectively.

a) Find the zero-growth isoclines.

b) show that the 2™ species will be going to extinction and the 1* species approaches its

carrying capacity if a;, < kl/kz and @y, > kz/kl’ but the opposite phenomenon occurs
Ky ke
when aq2 > /kz and azl < /k]_

¢) Show that there exists a saddle point if a;, > kl/kz and ay; > Ikz/kland a stable node

Loty

in the interior of the 1% quadrant if a,, < ki/kzand tp < kz/kl'

9. In the following Lotka-Volterra competitive model:

dy
——=a(l—w—ay), a2 = Py =y = Bx),
where a, f and p are positive constants,x(t) and y(t)are the population sizes at time t.

a) Find the steady states,
b) Show that if @ < 1and f < 1, then coexistence equilibrium point is asymptotically
stable
butifa > 1and B > 1 then coexistence equilibrium point exists but unstable.
¢) Show that if @ > 1and 8 <1, the 2™ species will be surviving to its carrying
capacity and the 1* species will be going to extinction. <C0 .-—9)
10. Determine the equilibrium points and discuss their stability behaviour of the following

predator-prey s;;stimx (1 ) i) o e y( - E)_ 400 (_y

dat 13/ x+10" dat 7 \x+10 s
I'1. Determine the equilibrium points of the following competitive model

dy

d
Ejg:x(lo{]-—llx—y}, Ezy(ﬁo—x—y). <é0,._?

Also discuss the stability behaviour of the equilibrium points.




12. Show that the equilibrium point (x*, y*) with x* > 0,* > 0 of the predator-prey model

dx (l_x)_ axy dy y( ax aB )

——:r — ,—: —
e "V R wrdl dF V\erA ALiD

where 7,5,a,Aand B are positive constants, is unstable if k> A+ 2B and
asymptotically stable if B < k < A + 2B. <(."/O ,..2)

I3. Investigate the stability of the non-trivial equilibrium point of the following Lotka-
Volterra competitive model

%llecls—le—xz), B2 2, (12 = %y — ). LLlo "y

dt
14. Let (x", ") be an equilibrium point of the following system

dx dy
== =i, 2= 9@y,

where f and g are continuously differentiable functions. do .Z)
a) Obtain the corresponding linearized system about (x*,y"). <
b) Hence discuss the stability of (x*,y*).
15. a) Write the Routh-Hurwitz criterion of stability for a n-dimension system. dt) 2
b) Also deduce this for three-dimension and two-dimension system. < 7

16. What is a compartmental model? State the basic assumptions of Kermack-Mckendrick SIR
compartmental model. Draw the flow chart and write the model equations. Find the basic <¢O ¥ 4_)9)
reproduction number. Determine the conditions for which epidemic spreads and infection
dies out.

17. Suppose x”is a fixed point of the system x,,,1 = f(x,) , where f(x) is a continuous

differentiable function andf’(x*) # 1. prove that is asymptotically stable if [ (x*)| < 1 < Lo~ (9}
and unstable if | f'(x*)| > 1.

18. Consider the following non-linear difference equation x,,,.; = % where 4 > 0.u > 0. < d() §>

Find the fixed points and discuss their stability.
19. Solve the following non-homogeneous system and discuss the stability of the fixed point by

using Cobweb-diagram:
3
Xns1 = 2y +10. < Co "§>

20. Consider the discrete-time predator-prey system

Xn+1 = A% (1 = xp) — bx ¥y, 4 Cb,_. 3)

Yrg1 = _Cyn+dxnyn




Where a, b, ¢, d are positive parameters. Find the fixed points of the system and discuss their
stabilities.
21. State the basic assumptions of spruce budworm population dynamics and construct the model
equation with logistic growth and suitable predation term. Derive the corresponding
dimensionless equation. 440 .——3)
22. Consider the following epidemic model:

@ _ psi _ Co ﬂ?
BT aew <
Where are positive parameters. Find the equilibrium points of the system.

23. Write short notes on the following _ 1
i Lo )

Gompertz growth ii) Basic reproduction number.
24. Consider the growth model

i—f =rN (% — 1) 1- %), where 7, A, Kare positive parameters and A < K . Determine the

equilibrium points and discuss their stability. < Lo *"9

25. Find analytical solution of the following system
X =—y+x(1-x%-y?)

y=x+y(l—-x*-y?) <¢o ,_.3)

and then obtain the limit cycle of the system.

26. Show that the following system has a stable limit cycle

(1 —x*-y?)

{lo-5)
(1 -x*-y?)
27. Find the limit cycle of the system

¥=(x%+y%—1)x — yyx2 + y2
y= (2 +y2 — Dy +x/x% + y?2

X
2=yt
Jx? + y?

y

NEpss

y=—-x+

LoD

and investigate its stability.

28. Define functional response in prey-predator interaction. Describe different types functional
response in mathematical form and draw the sketches of the response curves. Explain the ‘/1 2"\
merits and demerits if any of different Holling type response functions. 400 ) /

Wﬁ;




29. What are the defects of the Malthusian growth model? For a certain microorganism, birth is
by budding of a fully copy of itself; Suppose that under reasonable favorable conditions ,
such birth occur on average four times per day and an individual lives on average ,one day.
Write the differential equation for the populationp(t) of the organism as a function of time.

Also find the solution, given that at timet = 0 the population size is 1000. . - 3)
30. Write Short note on i) transcritical bifurcation ii) Hopf bifurcation. < /

31. Consider the Nicholson-Bailey model < e K 1 )
Neyy =71Nee "
Pei1 = cNe(1 — ™)
Where the symbols have their usual meanings. Find the equilibria of the system and discuss a2 )

their stabilities. Lo

32. The population dynamics of a species is governed by the discrete model
N
Nt+1 = Neexp (r (1 = *ki))

where r, K are positive parameters. - \?
i) Determine the steady states and their stability nature. <&O
ii) Show that a period doubling bifurcation occurs atr = 2.

33. A drug is administered every six hours. Let D,, be the amount of drug in the blood system at

interval. The body eliminates a certain fraction p of the drug during each time interval. If the

initial drug Dy ,find D,, and also find
7111_{1; Dy, <éo ‘ﬁ‘?

34. From the following SIR model

L = bK — BSI

dl
— = BSI —ul —yI

dt
i_szf—HR <cory

Show that if BK' < (u + y) there is only one equilibrium which is locally asymptotically
stable. Also prove that if K > (u + y) there is another equilibrium which is also
asymptotically stable.




Question Bank on C-Programming Language

Subject-MTMA SEM-I Paper- SEC-A

MCQ (Each Question carries 2 marks)

( Each question below is followed by four possible answers of which exactly one is

correct. Choose the correct answer with proper justification.)

1. What will be the output of the following ¢ code?
{ int x=15,y=15;
x=x+t+;
y=tt;
print f ( “%d%d\n”,x,y); Llo- 2)
}
a) 10,15 b) 10,16 ¢) 11,16 d) 11,15
2. What will be the output of the following ¢ code?

int k;
for(k=1, k>=10, k++): L Lo~ ‘Q)
a) 11 b)l ¢)10 d)o0
3. What will be the output of the following ¢ code?

int main()
{
int a[5]={ 5,1,5,20,25};
int i, j, m;
i=++a[l];
j=a[1]++; {lo- 2)
k=a[i++];
print f(** %d %d%d”, i,j,m);
return 0;

}
g) 21,15 b) 125 8)3.215 d)2.3.20
4. Study the following statement
for ( i=3;i<10;i++) Lo~ 9)
print f(*%d”,++i);
What will be the output ?
a) 3,579 b)4,6,8,10 ¢)3,7,11 d)none
5. Which one of the following is invalid real constant?

et




Lto-8)>

a) 0.0083 b) 2E+10.2 ¢)435.76 iv)+247.0
6. What will be the output of the following ¢ code?

# include <stdio.h>

main ()

{

int a=10/3;

print f( “%d”,a);

a) 3 b)3.333333 ¢)no output will be shown d) 10/3;
7. What will be the output of the following ¢ code?

void main ()
{
int x=3 ,y=0;
if (x!=y)
print f{ *“ Not Equal™);
else

print f{ “ Equal™);

a) Equal b)NotEqual c)Not Equal Equal d) Equal Not Equal
8. What will be the output of the following ¢ code?

#include<stdio.h>

main ()

{

int i=-3,j=2,k=0,m;

m=++i&&++j&&++k;

print f(%d %d %d %d\n”, i, j, k, m);

}

8 2311 WL LAl O Ly
9. The output of the following program is

int x=0;

int main()

{

int x=0;

printff( “%d”,x);

return 0;

}

a) 0 b) 10 c) nooutput d)none
10. What will be the output of the following ¢ code?

# include <stdio.h>

Void main ()

{

int X, y=5, z=5;

Lo~

Leo-4D

(to-8)



x=y==z,
print f( “%d”,x);
}
a) 0 b)I ¢) 5 d) Error

I'1. How many times will be the following loop execute?

for (1=1; j<=10; j5-1) Lo-2

a) Forever b)Never ¢)0 d)1
12. What will be the output of the following ¢ code?
int a=4, b=6;

printf(“%d”, al=b); Ll «—-&)

a) Output an error message b) prints 0 c) prints 1 d) none

13. What will be the output of the following ¢ code?
int i=3;
int j=i/-4;
int k=i%-4; LCo= <§y
printf( “%d%d”,j ,k);
a) 1,1 b)-1,-1 ¢)-1,1 d) 1, -1.
14. What will be the output of the following ¢ code?
#include<stdio.h>
int main ()
{
int c=1;
int s=0;
while ((c>0)&&(c<60))
{

S=s+c; Lo “'9

C++;
)

print f(“d” ,s);

a) 1771 b) 1770 c) 1772 d) none

15. What will be the output of the following ¢ code?
int main ()
{
int a[5] = { 5,1,15,20,25}; Lo «—97
int i, j, m;
i=++a[l];
j=a[ll+;

.

mxﬂ”‘%




k=al++; Llo- 1)
print f(*%d%d%d”, i,j,k);
a) 2,1,15 b) 1,2,5 ¢) 3,2,15 d)2,3,20
16. What will be the output of the following C code?
#include <stdio.h>
void main()

{ Llom4)

intx,y=5,z=35;

printf(“%d”, x);
}

a) 0b)1c)S5d)error
17. Which one of the following operators is used for decision making in C?

a) Arithmetic operator b) Relational operator <CO '_4—7
¢) Assignment operator  d) Conditional operator

18. In which order the following gets evaluated?
A) Arithmetic B) Assignment C) Logical D) Relational <¢O - f]_)

a) (B)= (A) =(D) = (C) b) (B)— (D) —»(A) = (C)
¢) (B)= (C) =(D) = (A) d) (B)~ (D) »(C) - (A)

19. Which one of the following is invalid real constant? 2Llo =2
a) 0.00833 b) 2E+0.2 c) 435.76 d) +247.0

20. What is the output of the following C program?
# include < stdio.h >
main()

{
int a=10/3; Co ,.;2?

printf(“%d”, a);
}

a)3 b) 3.333333 ¢) no output d) 10/3

Answer:

I. b)2.b) 3.a) 4. b)5.b) 6.a)7.b)8.a)9.a)10.b) 11.a) 12.¢) 13.¢c) 14. b) 15. ¢)
16.b) 17.b) 18.c) 19.b) 20.a)

m\m@&




Long Questions: (SEC-A) (Hons) (Question carrying 2/3/4/ 5/6 marks)

1. Write an algorithm to find all roots (real/complex) of a quadratic equation
ax? + bx + ¢ = 0. Also construct the corresponding flowchart.

342 (lo ~2>>

2. Write a ¢ program to check whether a number prime or not
s Lo
3. Write a program to swap two numbers without using third variables.
| (o3>
4. Using recursion write a program to evaluate factorial of n. Ll r@)
5. Draw a flowchart to print the factors of the integer 215 and find the sum of the factors. Lo 3D
5 7
6. Write an algorithm to find H.C.F. and L.C.M of two distinct positive integers m and n. < Pbses 9
5

7. Draw a flowchart to print the first 20 terms of the Fibonacci sequence

0,1, 1,8 5.8, B 1928 coriisinssonssmomsavannns 4(50'“@)

8. Write a ¢ program to calculate the value of sin (x) from the power series expansion

(considering first five terms). <¢0 "49

5
9. What is operating System? Give Example. State two functions of operating system < o~ i;;?,:
2+1+2
10. Write down the while and do-while statement which are equivalent to the following for
statement:

for(n=1; n<=10; ++n)

( L o=

............

-------------

()
242+1 <C,O.~‘%>

5

13. What is the output of the following C code ? -3
# include <stdio.h> <C/O
main ()

{

11. Write short notes on Compiler ,Interpreter and Assembler .

12. What is the difference between Call by value and Call by address ?




intx,y;

¥=h
X=y<<6;
print f( “ % d”, x) ;
}
3
14. Write a C program to find sum of first n odd positive integers to illustrate call by value. (CD ‘y
5

15. What is meant by an operator in C? Explain the functions of logical AND and logical OR
operators. <(:D "3>

14242

16. (i) How can you use break and continue statements in for loop? Give suitable example dO'_ l,_
to justify youranswer. <

(ii) Write a C-program to test whether a number is prime or not. (2+3)+5
17. (i) Write the benefits of using functions in C. Distinguish between the user- v_jf
defined function andstandard build-in functions. <d’0 )

(if) Write a C-program to find the functional values for five given values of x, where
f(x) = x* +sin(x), 0<x<2.
=2cos(x)—1, 2<x<4
and input values of x are 0-2, 1-8, 2-0, 25, 3-5 (2+3)+5

18. (i) Explain conditional operator using suitable example. What are the limitations of < (o Lt /
conditionaloperator?

(ii) Write an algorithm to find factorial of a given number. Hence write the corresponding C-

program. ‘D~ 3)
[(2+2)+(3+3)] <
19. (i) Write down the syntax of for loop in C and draw the corresponding flow diagram.
(ii) Writea C programto printa = 10,11, 12, 13, 14, 15, 16, 17, 18, 19 using for loop. 24246

LLlo "y
20. (i) Write a C-program to find the arithmetic mean of n real numbers.
(ii) Write a C-program to find the sum of the series:

1+ f.’ + Z—T + +** i ve e correct to three decimal places at x = 0.5. 400 '_y
5+5

21. 1) What is Mixed-mode Arithmetic? Explain with an example.
(ii) Using Integer Arithmetic write a C-program to convert the given number of days 460 ""?

into months and daysand print the result.
24246

e




<Co "?
(ii) Using array write a C-program to sort a given set of numbers in descending order. 2+2+6

23. (i) Discuss the difference between library functions and user defined functions with ZClo »8)
suitable examples.

22. (i) What do you mean by one dimensional array? Give an example.

(ii) Write a C-program to compute and print a multiplication table for numbers 1 to 5 as

shown below:
1 2 3 4 5
1 1 2 3 4 5
;) 2 4 6 8 10
3 3 6 9 12 15
4 4 8 12 16 26 Lo "9
5 5 4 45 20 o5

using two-dimensional array. 545
24. (i) Write about the following errors ' Co “ly
in C: Syntax error; Run-time error;
Logical error. 460 '-9

(ii) Write an algorithm and draw the flow chart for finding the real roots of ax® + bx + ¢ = 0.

[@+2+2)+4] LLo ﬂ?
25. (i) Write down the syntax of if-else statement and draw the corresponding flow chart. <¢O "éy
(ii) Using if-else statement, write a C program to check whether the entered age is greater
than or equal to 18 (years). If this condition meets then display the message, “You are <C’D '-9

eligible for voting”; however if the condition does not meet then display the message,

“You are not eligible for voting”.
(2+2+6) Lo

26. (i) What is local variable and global variable? Explain with suitable example. <C»0 "R

(ii) Distinguish between RAM and ROM. 4("0 "-Q)

(iii) Write a C-program to find the sum of the digits of a number. [3+2+5]
27. (i) What is meant by ‘Nesting of Functions’ in C? Co '_9)

(ii) Isthe following C-program an example of Nesting of Functions? Explain your answer <

logically:

#include <stdio.h>
int difference(int p, int q)
{

. :




if(p!=q)

return( 1);
else
return (0);
3
float ratio(int x, int y, int z)

{
if(difference(y,z))

return((x/(y-z)));
else
return (0.0);

int main()
{inta, b, c;
float ratio (int a, int b, int ¢);
scanf(*“%d%d%d”, & a, & b, & ¢);
printf (“%f\n”, ratio(a, b, ¢));return
0;
)
(iii) What is recursion in C? Explain with an example.
2+5+3

Leoty

28.)What is meant by a variable in C language? Explain with a suitable example. < (o ?7
ii)State the conditions that a variable name in C must satisfy.

ili)What is the general form of exponential notation for a real constant? Explain the <00 '"f;y
terms

usedin the general form with a suitable example.
2+5+(1+2)

29. (i) What is meant by an operator in C? Explain the functions of logical AND
and logicalOR operators. <(,O r"é?

(ii) Draw the flowchart for the following program segment :

..... <wry
o




if (category=A)
{

marks = marks+bonus_marks;

}
printf(“%f>, marks);

(242

30. a) What is recursion? Write a function to evaluate factorial of # to show how the

recursion works. <£0 "§>

2+6+2

31. (i) What are the necessary header files to be included in the following program to get
the properoutput? Justify your answer.
void main()
{
int number,
i;sum=0;
printf(*“\n enter the number®);
scanf(*%d”, & number);
for (i=1; i<=number; i++)
{
sum=sum-+(1/pow(i,2));
if(i==1)
printf(*\n1+");
else
if (i==number)

printf(“1/(%d)"2”, i); 4 Lo~ \?

else
printf(“1/(%d)"2+>, i);

. ; : LCo “37
(ii) State the advantages of Library functions.
(i) Can you recognize the series which is mentioned in the above program? <CD ,-)

i,
(1+14+2+2)+3+1
32. (1) What are the main data types in C? Write short notes on any two of them. <CD - )
(i) Write a C program to display the following output : (using nested for loop)

> Leo=)
Mo




(2+2+2)+4

33. Write a short note on Branching statements in C. <¢O )
(i) Write a C program to add two matrices and print the resultant matrix. '
4+6

Lo=3)

34. (1) What is the objective of the main()function in C? What is the purpose of printf()

and 4
scanf()in C program? 400 ~
(i) How is a function declared in C Language? LLo-R
(iii) Write a program to swap two numbers without using the third variable. Lo y
(24+2)+3+3 < -

35. i)What are the advantages of using C language over other programming languages?
What aresome of the limitations of C language? '9)

(i) Write a C program to check whether a given number is prime or not. <¢O"3
(4+2)+4

36. (i) State the differences between the declaration of a variable and the definition of

a symbolicname. < 2o ;y

(i) Write the valid C-expressions :
1

342¢ 5 3
A) e* 2¢0sx 4 log|x®5 +1| B)tan(x3 + 1) + erET—— <w vfy

(i) X=2020, y = 2021, z = 2022. Write a C-program to rotate their values such
that x hasthe value y, y has the value z and z has the value x.

3+3+4
37. (i) Write the syntax of for-loopand explain it. <¢«O "c‘;y
(i) Using for-loop, write a program in C to find first 50 Fibonacci numbers. <LO -—3)
(i) What is do-whilestatement? Explain with suitable example. <¢0 - §>
3+4+43
38. (i) Describe the two ways of passing parameters to functions. When do you prefer
to use eachof them? <CO -2
ii)Write a program that use a function to sort an array of integers. <CD pu 3)

iii)What is the output of the following C-code?
#include<stdio.h>main()

{ Llo *3)

int x,y;
y=6;

o




X=y<<6

printf(*“%d” x);

; (2+2)+4+2
39. (i) Distinguish between function Call by valuewith Call by Address. <CO & 3)
(if) Write a C-program to find sum of first » odd positive integers and to
illustrate Call by value. 440 -5
(2+2)+6




Question Bank on Partial Differential Equation

Subject-MTMA SEM-VI Paper-CC -9

MCQ (Each Question carries 2 marks)

( Each question below is followed by four possible answers of which exactly one is

correct. Choose the correct answer with proper Jjustification.)

2 2
1. The Partial Differential Equation gx—z -5 gy—z =0 is classified as
a) Elliptic, b) Parabolic, c) Hyperbolic , d) none <CO "i>

2. A Partial Differential Equation has
a) One independent variable , b) Two or more independent variables , €) More than
one dependent variable, d) Equal number of dependent and independent variables.<co-i>

; 2 7 .. B3 a2 Z :
3. When Solving a one —dimensional wave equation — =¢?=— by using separation of

at2 dx?
variable method we get the solution if L ce -*2)
a) k>0, b)k<0, c) k=0, d) none
oluti PO —e2/¥
4. The solution of x = vy 3y U with u(o,y) =e</¥ is <CD“&>

a) e73/Y.e?/%, b) eV e¥* ) e3/* ¢2/¥, d) e3/%, g2/¥

5. The Solution of xp +yq =z is

Af (5.2) =00 F(2.5) =007 (.0 =0,d fxy) =0 {Co-3>

&
b y
6. The Partial Differential Equation of the family z = (x —a)®*+ (v —b)?,whereaand b

are arbitrary constants is
<co-3)
a) p® +q* = 4z, b) p?-q> = 4z, ¢) p%q? = 4z, d) none.
7. The Complete integral of z(xp-yq) = y2 -x2 is
8) x* 4y? + f(xy) = 2%, b) x% -y2 + f(xy) =22 , ¢) —x? -y% + f(xy) = 22, d) —x?
+y% + f(xy) = 22 LClo-3p

8. The general solution of (x2 +y2+z2)p -2xyq + 2x2 =0 is
2 2 2 2 2 2 - A 2
a) ge‘f_iuz_)z 0 ,b) @(ﬁ’x_ﬂ)= 0, c)@(.z}i,x_y_*i)z 0, d

z z y z
8(5.=2"")-0 {co-3

M‘*-’J



: d%z 9%z _
9. The Solution of — +— =0 is of the form
0x y2

a
a) z= (cicospx + ¢, sinpx)(cze?? + ¢, e ) b)) z= (c,eP¥ +c,ePY) ) z =
(cicospx + c; sinpx) ,d) z= cospx(c;e?? + ¢, e=P¥), p is constant . Lo~ ‘3)
10. The D’Alembert’s Solution of the wave equation % =c* -g—}
a) filx —ct)+ fo(x +ct), b) fi(x)+ fo(x + ct) ,c) filet)+ fr(x +ct) d) fi(x —ct)+
f2(ct) &b~ 3)
11. The Partial Differential Equation obtained from x2 +y2 + (z — ¢)? = a? s
a) x/p-y/a=0,b)yp—xq=0, c) xq-y/p =0,d) xy — pq =0. <Ce)'-~?y

12. Let F = ayi + zj+ xk and ¢ be the positively oriented closed curve given by x?2
w2 i=12=0If g}c?r‘. dr= 7 then the value of a is

a) -1, b)0,c)%,d)1 <&>_2)

13. Consider the vector field F = (ax +y +a) +j-( x +y) k, where a is constant. If F, curlF =
0,

then the value of ais < Lo #,2)
a) -1,b)0,c)1,d)3/2

14. For ¢ >0 ,if af + bj+ ck is the unit normal vector at (1,1,v/2) to the cone z =/x2 + y2,
then
{lo-2>

a) a®+b%+c2=0,b)a?- b%+c?=0 ,c) —a? +b%+c2=0, d) a? +h%- c2= 0

15. The value of ¢ for which there exist a twice differentiable vector field F with curlF = 2x1

-7yj+ czk is o4
a) 0, b)2,0)7,d)5 <Co=3)
16. The solution of x3 ’Z% +y? :—; =0 with u(o,y) =10e3/? is

a) 10e5/Y.e5/2%°, 1) 10 e5/%,e75/29% ¢) 10 ~5/%.e=5/2, d) 10 5/7, ~5/2%* & c:o-—B)

17. The solution of-g = 363—1:- +10u with u(x,0) =3e2% is

a) -3/2e7%*.e7t3, b)3eX.e7t/3,¢)3/2e%%.e7t/3, d)3e% e t/3, < Co- 3’)
18. The Partial Differential Equation of z = f(x/y), where fis arbitrary is
a) px = qy,b)px = —qy, c) py = qx,d)py = —qx. <¢o-g)
; - ; . 9%z 9%z 8%z 3z dz ey
19. The Partial Differential Equation A = +2H oy +353 + ZFE - 26—‘5 +Cz =0 is of
Elliptic
"‘9
type if a) AB—H? > 0,b) AB—H? < 0,c) AB—H2 =0 ,d) none. < Cb

o

if u(0,t)= u(3,t)=0 and u(x,0) = 5sindmrx — 3sin8mx is

a8x2 <60"‘%>

OW“"”%

20. The Solution of -‘;—: =2




21,

22

23.

24,

25,

26.

27.

28.

29.

30.

a) ¢y sinpt(cscospx + cysinpx), b)— tizsinxt +xf1(t) + £5(b),

—2mex2s —2mex2t

b) (Ssindnmx — 3sin8nx)e™ s ,d) (sindmx + 3sin8nx)e o
The Solution of g—;j- =sin (xy) is
L.
A) —5asingy +xfi() + £0), b) sinxy + 2,00 + 00, © —sinxy + f,0),
d)sinxy + f1(y) + y2f2(y) <’ Co
- 2,)

au(x 0)

) a2
The Solution of ﬁ -cz o 5 ifu(0,t)= u(l,t)=0 and u(x,0) = sin ( ) =0 i

a) sin (%)cos (EIE) ,b) —sin (T)cos (T) , €) cos (T)sm (T)’ d) none <Ca " ‘3)

The general solution of (yxj)p +xzq=y?is
b) 8(x3+y3,x2 +2%)=0 ,b) B(x2—y%x2—22)= 0 , c)d(x3—y3,x% +22) =0,

d) B(x3+y3,x2 —22) = 0, @ beingan arbitrary function . £ Co- %)
The Solution of zp=-x is
a) ¥ =27 = 00),b)x* +27 = 0()c) x* + 20 = 0 2 — Y2 = 9(y)  { Lo—3D

: du Ju _ s = 2 s L,

The solution of X~ + o =4u satisfies u(x,y) = 1 on x* + y*=1. Then u(2,2)= #E5 _&)
a) 32,b)64,c)-64,d)-32

d%u 9%u
32z~ gz X ER, >0, u(x0) = x(1-x) for all x€ [0,1]

au(x 0) =0, x € Rthen u(1/2, 5/4) is < Lo~ 3)

If u be the unique solution of —

and f(x+1)=f(x) for all x € R and
a) 3/8,b)3/2,c)-3/2,d)3/16
Let C be the boundary of the region in the first quadrant bounded by y=1—x2,x = 0 and

y=0 oriented counter-clockwise. The value of sﬂc(xyzdx—xzydy) is <Cb" 2>
a) 1/3,b)2/3,c)-2/3d)-1/3

Let S be the oriented surface x? + y? + 2% = 1 with the unit normal vector A pointing

outward. For the vector F = xi + yj+ zk the value of ffsff". fidSis <l %>
a) 7,b)2m, )4z, d)an
Let R be the planer region bounded by the lines x=0 ,y=0 and the curve x? + y% = 4 in

the first

quadrant. Let C be the boundary of R oriented counter-clockwise. Then the value of

§o Ge(1—y)dx + (% = y2)dy) i Llo- B
a)%,b)0,c)7,d)8
Using Stoke’s Theorem evaluate the line integral fb(yi + zj+ xk). d7* where L is the

intersection

m@"’% '




of x*+y®+22=1andx+y=0 traversed in the clockwise direction when

viewed from

31

82,

33.

34.

35.

36.

3.

38.

39,

40.

the point (1,1,0) ,then the value is <¢O ':3)
a) V2m,b)m,c)-m,d)o

The solution of Sa—lf + 36—ul =2u with u(o,y) =9e~%is
dx dy
a) gel?x,i's_ e—Sy, b) gelsxfsl e~5y ) C) ge—l?xfs. e—Sy' d) ge-13x,(5. e—Sy < é@"’ 3>

. g2 .
The Solution of —— = 0 is
dxdy

a) z=fi(x) + £,(y) b)z=xf(x) +yfr(y),¢) z = ) =y, d) z = xfi(x) —

VE®) Llo-2>
The Solution of PDE of the form z = px + qy + f(p, q) can be written as
a) z=ax+by+./(a®+b?),b)z=ax+by+./(a?+1),
b) z=ax+by+ /(B2 +1), d)z=ax + by + /(1 + & + bD). <&o*9)
The Solutionof a(p + q) = z is
a) O(x—y,y+az)=0,b)d(x+y,y—az) =0, 0(x—vy,y—az) =0,d)

@(x +y,y + az) = 0, @ being an arbitrary function. <CD = R}

The Solution of xp —yq = xy is

a) x =ce*™,b)xe %% = @(xy), c) xeZ/*¥ = P(xy), d) xe /% = G(xy) Llo ‘..R)
2 2

The solution of ST: = -';—t; —o < x < oo, t > 0 of D’Alembert’s approach with

u(x,0) = x%,u.(x,0) = —x,—0 < x < ®is
a) u=x2+t? +xt,b)u=x2—t? + xt,c)u = x*+t% — xt, d) u = x2+t2 + x2t2, (Lo~ ‘5)
The Solution of x(y*—2z%)p + y(z2—x?)q = z(x?>—y?) is
a) B(x2+y? —z%,xyz) = 0,b) 0(x2—y? + 2%, xyz) = 0, ) D(x2+y% + 2%, xy) = 0,

d) @(x%+y? + z%,xyz) = 0 <(',o - 5>
The Solution of PDE of the form z = px + gy + p? + g? can be written as

a)z = ax + by + (a® + b?), b) z = ax — by + (a® — b?), <CO""&)
¢) z=ax+by+ (a?—b?), d)z=ax—by+ (a® + b?)
%z 19%

The Canonical form of@ 'TZW(C >0)is

2
=0, c)% = 0, d) none

o=

8%z %z
A 5 =005y
The Cauchy Problem 23—2 + 3% =5, u(x,y) = 1ontheline 3x — 2y = 0 has

a) Exactly one Solution, b) Exactly two Solutions, c) Infinitely many Solutions , d) No

Solution < Co- (9/

e




41.

42.

43,

44,

45,

46.

47.

48.

49.

50.

The Work done by the force F = 4y T —3xyj+z*k in moving a particle over the circular

path x2+y? = 1,z = 0 from (1.0,0)to (0,1,0) is <5{) —@

a) m+1,b)r—1,¢)-nr+1,d) - -1,

letF=2z1 +4xj+5yk and let C be the curve of intersection of the planez = x + 4 and

the cylinder x2+y? = 4, oriented counter clockwise. The value of ﬁc?’. dr is <£0 B ‘?))
a) 4m,b)m, c)—4m,d) -7

Let W be the region bounded by the planesx = 0,y = 0,y=3,z=0andx+ 2z =6.
Let S be the boundary of this region. (Using Gauss’ Divergence theorem ) The value of
JIgF.fidS where F = 2xy t +yz2j+xzk and 7 is the unit outward drawn normal LEp” 3‘)
vectortoSis
a) 353/2,b)351/2,c) 151/2, d) none
Let C be the boundary of theregion R = {(x,y) ER?: - 1<y <1,0<x <1 —y?}
oriented in the counter clockwise direction. Then the value of fc(ydx + 2xdy)is <(,o '-Q)
a) -4/3,b)-2/3 c) 2/3,d)4/3
If Cis a smooth curve in R® from (—1,0,1)to (1,1, —1), then the value of [ {(2xy +
z8)dx + (x% + 2)dy) + (v + 2xz)dz}is LClo '_‘2>
a) 0,b)1,c)2,d)3
r

o g% is of type <do *'R)

The PDE L =
a) Parabolic b) Hyperbolic c¢) Elliptic ¢) none

The solution of AL 0is
dx? s B
a) z=fi(x) +yf(x) +y*f3(x) b)z=fiy) +x£,() +x*f:(¥) <C@ >

Oz = (1+x+x3)f,(y) d)none.

The solution of ty, = 91y, is
2) u(x,y) = sin(3x —y) b) u(x,y) = 3x2+y? Lo -2
o u(x,y) = x243y% d)u(x,y) =sin3(x —y)

. a )
The solution of — + c—==0,¢ > 1
ay dx

a) u(x,¥) = f(x+cy) blulx,y)=f(x—cy) <C’0 3 3>

ulx,y) = f(cx+y) d)yulx,y) = f(cx —y).

2 2 A .
a;;_a_u 0 < x < oo,t > 0 satisfying

If u(x,t) be the solution of =y

M




u(x,0) = CO:H,O S x <o0,u(x,0) =0,0<x <oo,u,(0,t) =0,t >0,

then the value of u(2,2) is <CD “'\?

a) 0b)-1c¢) % dl

51. The integral surface for Cauchy Problem g—: o+ g—: = 1 which passes through the

Circlex* + y2 =1,u =0 is <C®‘_27

a) x°+y*+222+22x —2yz =1 b)x2 + y? 4+ 22% + 2zx + 2yz = 1

ox? +y%+22%2 —2zx —2yz =1 d) x? +y? + 22% + 2zx + 2yz = 1.

52.Thenatureofg+3aiz+g—:j-+2;—i—--§—;=0 is {lo r-gy
a) Parabolic b) Hyperbolic c) Elliptic d) none
53. The integral surface of yz, +xz, = x* + y?, passing through
x=1—-t,y=1+t,z=1+t2%is
Az=xy+3;(&*=y)? b)z=1xy+i@?-y?)? <(_'/O”3)

b) z=xy-i—§(x2 —y2)2d) z = xy +%(x2 ~y%)2

Answer Key:

1.3), 2.b),3.b),4.¢),5.¢), 6.a),7.c) 8.a),9.a), 10.a),11. b), 12. a),13. c), 14.d), 15. d) 16.d),
17.a),18.b), 19. a), 20. ¢), 21. a), 22. a) 23. d), 24. b), 25. b), 26. d), 27. d),28. d), 29. d), 30. a)
31.a), 32.a),33.d),34.¢), 35.b), 36.c), 37.d) 38. a), 39. b), 40. d), 41. d), 42. c),43.b), 44.d),
45.c)46.a) 47.b)48.a) 49.b) 50.d) 51.c) 52.b) 53.d)




Long Question ; (Each question carries 3/ 5/7 marks)

1. Find the integral surface of the partial differential equation o
(x=y)p+  —x—2)qg =2z through the circle x2 + y2 = 1,z = 0. & ‘y

2. Find the D’Alembert’s solution of the infinite string problem
2 2
TR AL s <x<®,t>0,withu(x,0) = f(x),u(x,0) = g(x)

dx2 c? gtz ’ ’
-0 < x < 00, <CO'_)
5

3. Solve onedimensional heat equation

g;_lﬂ‘-‘ with u(0,) = u(a,£) = 0,¥ t > 0 and u(x, 0) = u,. <ﬁo’29
y _ 1 = Fiadsic
4. Solve e 22 with y(0,t) = 0 = y(,t) and (x,0) = asm( D) v (x,0) = <Ce)—.3>
5. Reduce the equation S —z—to its canonical form.

’ o

6. Show that the Cauchy Problem 2uy+3u, = 5,with u =1 on the line 3x —2y =0

A
has no solution. <[,0 «—%/
5
7. Reduce the equation + 2 a + g—‘: = 0 to its canonical form. <5,0.-§>
8. Determine the solution of u,,—u,, = 1 with u(x, 0) = sinx andu,, (x,0) = x. <Co *y

9. Find the integral surface of the partial differential equation
x(y?* +2)p — y(x® + 2)q = z(x*—y?) which contains the line x +y = 0,z = 1. Llo—

%
5 P
2u 1au

d
= = <x<
10. Determine the solution — iy 0 <x<[t>0 with u(x,0) sm( ) 0<x

Lu(x,0) = 0,0 < x < and the boundary condition u(0,t) = 0 = u(l,t),t > 0. <CO "@
5

11. a) Apply Charpit’s method to find the complete integral of the PDE <do"' 'é)}
@+a)px+qy) =1 4
b) Form a PDE by eliminating the arbitrary function ¢ and 1 from the relation LoD
u(x,y) = yo(x) + x¢) 3

12. Using method of separation of variables solve the PDE 4z, + z, = 3z under the
conditionz = 3e™ — e~ atx = 0. 7
13. Using n = x + y as one of the transformation variable. Obtain the canonical form of

o




Uxx — 2Uxy + Uy, = 0 and hence solve it. 7400 "t?

14. A tightly stretched string of length [ with fixed end points is initially at rest in its
equilibrium position and each of its points is given a velocity v , which is given by

ex02x<l/;

= c(l —x), 1/2 el Lo P@

Find the displacement. ¢ being the wave speed. 7
I5. Solve the following initial boundary value problem
U = U (0 < x < A, E>0)

subject to the conditions 4(‘,0 ”2}

u(x,0) = 3sin(nmx) (n, a positive integer)

u(0,t) =u1,t)=0. 7
16. a) Apply Charpit’s method to find the complete integral of the PDE 460 "‘?
(px + qy) = pq 4
¢) Solve the partial differential equation :
: e ® = 3 4(’0’?
Using u(x,y) = f(x) + g().
17. Reduce the second order PDE 45,0 ’"LP
YUx + (x + y)uxy + Xy, =0
to a canonical form and hence solve it. 7
18. A stretched string of finite length L is fixed at its end and is subjected to an initial Llo- 3>
displacement (x, 0) = u,sin (Ff) . The string is released from this position with zero
initial velocity. Find the resultant motion of the string. y:
19. a) Form the PDE by eliminating the arbitrary function f from the equation 450-9)
z2=xf() 3
b) Find the solution of the equation L@ y
-wu,+ u-—xu, =x—y 5

With the Cauchy data v = 0.on xy = 1.
20. Evaluate the integral [[ /4a2—x2 — y2dxdy over E where E is the region bounded by Lo~ L’)

the circle x? + y2 = 2ax . 7
1 —
21. By changing the order of integration, prove that fol dx f;ﬁ%m - _“4_4 ¢ 7. L,L>

22. Show that the volume common to the cylinders

. 16a®
x%2+y%2=a?and x? + z2 = q?is =

7
Zlo-

fm&‘?’& |




Question Bank on Numerical Analysis

MTMA SEM-VI Paper-CC -14

MCQ (Each Question carries 2 marks)

( Each question below is followed by four possible answers of which exactly one is correct.

Choose the correct answer with proper justification.)

1. Ifan equation can be written in the form x = ¢(x) then Iteration method is convergent if
) [p'@IZ1b)le'MI=10)lp'®)I <1 d)lp')l <1 Qo4
2. Condition of convergence of Gauss Seidel method is
a) layl < Z?:Lj:ilaij’ b) lay| = Z?:l,jqe;:laijl ¢) lay| > E?:i,j:ilaijl d) none
i=12.u,n Leo~4p

3. The order of convergence of Newton Raphson method is

a) 2b)1¢)3do <""’"’?)
4. The order of convergence of Iteration method is Llo ,_QQ
b) linear b) quadratic c) cubic d) bi-quadratic
5. The degree of precision of Simpson’s 1/3 rule is <¢0 ._.2)
a) 1 b)2c)3 d)4
6. Sum of the Lagrangian coefficient is <Co ,,_47>

a) 0b)l ¢)-1d) 4
7. Lagrange’s interpolation formula is used for
a) Equally spaced interval b) unequal spaced interval c) if the interpolating point

lies on the middle of the table d) all of the above <Lo - d_)
8. The condition of convergence of Newton Raphson method is
IfFCOf" Gl Z I CPBIf COf" ()] < If' (x)I%c) Lo 9
LFCOf" GOl > If GPDIFCf" ()] < If ()12 < )

9. Which of the following is correct ?
LLlo PJQ
A)E=1-Ab)E=1+Ve)E=14+Ad)A=1+E

10. Gauss Elimination method is

a) direct method b) iterative method ¢) may be direct or iterative d) all of the
above. <¢O"‘d >
11. The order of convergence of Secant method is
o4y

ot




b) 1.516 b) 1.616 c) 1.66 d)2
12. The order of convergence of Regula falsi method is

) 2b)1¢)3d)o Llo- LD

13. Gauss Seidel method is a
a) direct method b) iterative method ¢) may be direct or iterative d) all of the <C0 ’4—?
above.
14. The degree of precession of Weddle’s rule is <OD ,.Q)
a) 5b)2c)3 d)4
15. The degree of precession of Trapezoidal rule is < lo _Q)
a) 0b)lc)2d)3
16. Newton —Raphson method fails if

Ceomt)

17. If the arguments are equally spaced and the interpolating point is beginning of the table,

) f'(x) =0b) f"(x) #0¢c) f'(x) =0d) f'(x) # 0

Then which formula gives better result
a) Newton’s Forward b) Newton’s backward c) Sterling’s interpolation d) Bessel’s <(,o - f]}
interpolation formula
18. If the If the arguments are unequally spaced, then which formula is used

a) only Lagrange’s interpolation b) only Newton’s divided difference c) both Lagrange’s
interpolation and Newton’s divided difference d) none. < Lo - ‘i7

19. How many iterations of the Bisection method must be required to guarantee that error is less

than10~* in the interval (0,2)?
0:2) Lo wy
a)14b)15¢c) 10d) 12

20. Find the relative error in approximating x = 2.301056 by x* = 2.3112

Lo~
a) 0.004408 b) 0.004389 ¢) 0.010144 d) none
: = o xXpga—xl 1 .
21, 1f ,P_I.];x“ = x and gl_'n{}o T g then the order of convergence of {x,,} is <¢O .—-3)

s




a)% b)2 ¢)3 d)%

22. Which of the following are closed root enclosing method to approximate the roots of a
function <¢o "Q)

a) Newton-Raphson and Regula falsi b) Bisection and Secant ¢) Bisection and Regula falsi d)
Secant and Regula falsi.

22.What is the order of convergence of Secant method?

i
163 b) 225 ) 1518 d) 1 + %3 o )

2

23. The Newton method is also called as

Llordy
a) Tangent method b) Secant method ¢) Chord method d) Diameter method
24. Trapezoidal rule gives the exact value of the integral when the integrand is a < By /-l)
a) Linear function b) Quadratic function ¢) Cubic function d) Any polynomial.
25. Let f(x) = x2. Find the 2™ order divided difference for the points xg, X1, X5

X Lo~ 9
a)—1b) e c)1d) o

26. Using the data given below, compute foz{f (x)}? dx by Trapezoidal rule

0 1 2 { Lo '_e)

X
() 8 5 6
a) 92 b) 75 ¢) 123 d) 42.

27. Which of the following is an iterative method?

. L= T {Llo-~4
a) Gauss Jordan b) Gauss Seidel ¢) Gauss Elimination d) Factorization.
28. Which of the following is an assumption of Jacobi’s method?

a) coefficient matrix has zeros on it’s main diagonal b) coefficient matrix has no zeros on it’s
main diagonal c) iteration involved in Jacobi’s method converges d) none. < lo—~2

29. Which of the following assumption are correct?
i) In Simpson’s 1/3 rule requires the division of even number of sub intervals. < Co "‘aQ)

ii) In Simpson’s 3/8 rule requires the division of number of sub intervals as a multiple of 6.

W‘%

a) ionly b)ii)only c) both i) and ii) d) neither i) nor ii).




30. Value of E-1/2 s L0 -;?.«)

| - Sal al
| a)u 2b)u+zc)2§ d)Zu

&

Answer:

I. ¢) 2.¢)3.2)4.2)5.¢) 6.b) 7.d) 8.d) 9.¢) 10. a) 11.b) 12.b) 13. b) 14. a) 15. b) 16.

a) 17. a) 18. ¢) 19.b) 20.c) 21.¢c) 22.b) 23.a) 24. a) 25. ) 26. b) 27.b) 28. b)29. a)
30.a)

Long Questions (Each Question carries 3/5 marks)

1.

10.

What do you mean by eigen pair? Explain the Power method for finding dominant eigen
pair.

Define divided difference . Derive divided differences formula for three arguments.
Establish Lagrange’s polynomial interpolation formula(without error term).Is this
polynomial unique?

2

Given that g_:: =1- y?y(ZJ = 2 where y(2) = 2. Compute y(2.1) by Euler’s Modified
method correct to four decimal places taking h = 0.05 .
Describe Gauss-Seidel Iterative method for solving a system of linear equations,
mentioning a stopping criterion. State also the condition of convergence of this method.
Find approximate solutions of the following initial value problem by Euler method and
Runge-Kutta (4" order) method at x=0. 1

dy

o =Xty with ¥(0) = 1 correct to four decimal places.

Deduce numerical differentiation formula (both 1% and 2™ order) from Newton’s
Forward interpolation formula mentioning at least three terms. Hence find the value of 1°
and 2™ derivative at the left end point starting at least three terms.

Explain whether one can use Newton- Raphson method to find a real root

If f(x) = 0 has a multiple root? How it can be generalized and what will be its order of
convergence.

Find the root of the equation xe* = cosx using Regula-Falsi method correct to three
decimal places.

Solve the equation:

-:% = x?+y?,y(0) = 1, by fourth order Runge-Kutta method fromx = 0to x = 0.2, with

step length h= 0.1.




fie

12,

13.

14,

15:

17.

18.

19,

20.

21,

22,

Integrate the Lagrange’s interpolation polynomial

X=Xp X=X, . . .
p(x) = p— f(xo) + e f(x1) over the interval [x,, x,] and establish the Tra]::ezo:da]< . 3>
rule. Give a comparison between Simpson’s 1/3 rule and Simpson’s 3/8 rule.

Write down the quadratic polynomial which takes the same value as f(x)atx =-1,0,1
and integrate to obtain fﬁllf(x)dx = i [f(=1) + 47 (0) + F(1)]. <CC"?
Assuming the error to have the form Af (&), —1 < & < 1, find the value of A.

What do you mean by degree of precision of a mechanical quadrature formula? Prove
that a necessary and sufficient condition for an (n+1) point quadrature formula with node

set{xe,xl, X25 e wee e o, X } 10 have degree of precision (2n+1) is that 450 rfb)
f w(x)Qr(x)dx =0 where w(x) = (x — xy)(x — X1 — g ) wivissinoninon ennn (=25
and Q,, (x) is an arbitrary polynomial of degree < n.

a) Explain the method of Iteration for approximating a simple real root @ of an equation

of the form x = ¢ (x) where ¢ (x) and ¢’ (x) are continuous in an interval about a. 460 "ly
b) Derive a sufficient condition of convergence of the above method.
c¢) Find also the order of convergence of the above method if @' (a) = 0. 4 e y
Write down the basic assumptions for finding the dominant eigenvalue of a real

matrixA,,, by Power method. How the convergence rate of the method depends upon the
magnitudes of its eigenvalues? State when the method fails. <C/D ___[9

- Deduce Euler’s method to solve initial value problem y’ = f(x,¥), y(x,) = Yo

Using Taylor’s series expansion. Does this method always converge? Justify your
answer.

Using Euler’s modified method, solve the following differential equation <¢0 "y

2 = x2 +y with y(0) = 1 for x = 0.02 by taking step length h = 0.01.

Using three successive apprommatxons of Picard’s method, obtain approx1mate solution <L0 "?)
of the differential equatron— = x? + y? satisfying the initial condition y(0) =

Describe Newton’s method for solving a system of equations f(x,y) = 0, g(x, ) =0in <£o"'2)
two variables x and y .When does the method fail?

What is the condition of convergence of Gauss-Seidel method? Is it a necessary and <¢o ,-;2}
sufficient condition? Compare this method with Gauss Elimination method.

Describe the Power method to calculate the numerically greatest eigenvalue of a real (:oﬁg)
non-singular square matrix of order n. How do you find its numerically least eigenvalue?

a) What do you mean by the partial pivoting in solving of system of » linear equations in

n unknowns? What are the reasons for such pivoting? < lo~ i)

M




b) Compute the total number of arithmetic operations(multiplications/divisions) in
Gaussian algorithms for solving an nxn system of linear equations.
23. Show that if the iteration function of the equation f(x) = 0 is such that g <k<1
for all x in [a,b], then the sequence {x.} generated by x,=g(x,_);n= 469'1?
123, ciici converges to the real root of f(x) = 0 uniquely for any choice of x; in [a, b].

24. Show that the square root of N = AB is given by VN = % - %, where § = A + B.
(o
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QUESTION BANK
CC6: RING THEORY & LINEAR ALGEBRA -I
UNIT1 & UNIT?
Questions carrying 5 or 3 marks
1) Prove that a finite Integral Domainisafield. [CO2 ]

2) Let (B, +,.) be a ring with unity such that (a.b)2=a2.b? foralla,beB,
show that B is a commutative ring . [CO3]

3) Find a solution of the equation ax =bin Szwhere [CO3 ]

=123 .1 2 3
32 1

4) LetS = {a+bV2 : a,beQ }.Prove that (S,+ .) isa subfield of (R,+, .).

[CO2]
5) Find the elements in Z12 which are zero divisors .

[CO3]
6) Find the basis & dimension of the subspace W = {(x,y,z) € R3: xty+z = 0 }of
R3 [CO3 ] :

7) Find the rank of the linear transformation T: R3— R3 defined by
T(xy,z)=(y ,0,2). [COJ]

8) Let V be the vector space of dimension n ,then find the dimension of its dual space.
[CO3]
9) Let V be the finite dimensional vector space and U & W are components to
each otherinV, Prove thatdimV =dimU+dimW. [CO3 ]
10)Find the basis & dimension of the subspace W of R3  where W ={ (x, y,z ):
x+2y+3z=0.3} [CO3]
11)Let V be a vector space of dimension n over field F Then prove that any
linearly independent set of n vectors of V is a basis of V. [CO2 ]

1 20
12)Let A= 0 1 3 .Determine the Row space\& Column Space of A.

2 01
4

[CO3]



1)

i.

ii.
iii.
Iv.

2)

3)

4)

5)

6)

7)
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QUESTION BANK

CC6: RING THEORY & LINEAR ALGEBRA -I
UNIT1 & UNIT?

Multiple Choice Questions (2marks)

A field F containing exactly 4elements has the characteristic

[CO3 ]

A~ W NN O

A subring of a field is

) An integral Domain

i) A Skew Field [CO3 ]
i)  AField

Iv)  None of the above

The number of conjugacy classes in the permutation group Se is
b) 12 b)11 C) 10 d)6 [CO3]

Upto isomorphism the number of abelian group of order 108 is
b)12 b)9 C)6 d)5. [CO3 ]

Let T: Ré— R¢ be a linear mapping such that 72= 0O then the rank of T
IS

<3  b)>3 0)5 d)6 [CO3 ]

The eigen values of an idempotent matrix are
a) 0,1 b1, -1 c)o,0 di,1 [CO3]

Let F bea finite field of order gand neN. then [GL(n,F): SL(n,F)]is
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a)q b)g-1 C) g+1 d)gn. [CO3 ]
8) Let U= L{(2,0,1),(3,0,1)}& W =L{(1,0,0), (0, 1, 0)} then dim
(unv)

is
a)l b)2 c) 3 d) 0 [CO3 ]
9) Let U =L{(1,2,1),(2,1,3)} then dimUis [CO3 ]
a) 1 b) 2 c) 3 d)none. of the above

10)The setS = {(2,1,1),(1,2,1), (1,1,2)} then S is [CO2]

a) DependentinR3  b) independent in R3 c)a basis of R3
d)none. of the above

11) The dimension of the subspace S = {(x,y,z) : 2x+y-z= 0 }is

a) 1 b)) 2 c¢) 3 d) none.oftheabove [CO3]
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Question Bank
CC1l: CALCULUS, GEOMETRY & VECTOR ANALYSIS

UNIT 1 (CALCULUS)

Questions carrying 5 marks

. A semicubical parabola ay? = x3, the tangent at any point P cuts the axis of y in
M and the curve in Q . O is the origin & N is the foot of the ordinate of P . Prove that
MN & OQ are equally inclined to the axis of x . [CO3,C0O2]

. Show that r = a8™ has point of inflexion iff n lies between 0 & -1 and that they are
given by

0=x/—nn+1). [ CO2]

. A function f(x) is defined as follows : f(x) = x* in the interval -0 < x < 1, f(x) =

ax? + bx + c. In the interval

1<x<oo .What must be a, b, c be so that the curvature of the curvey =
f(x) is continuous everywhere . [CO3]

. Find the equation of the curve whichhasx =0,y =0,y =x, y = -x four asymptotes

and which passes through (a , b) & which cuts its asymptotes in eight points that lie
on a circle whose centre & radius a . [CO3]

. Find the area of the figure enclosed by the cardioide x = 2acost — acos2t , y = 2asint —
asin2t . [CO3]

. Find the moment of inertia of a uniform rod of mass M & length 2a about an axis
through one extremity of the rod & perpendicular to the rod . [CO3]

%W@\
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7. Find the oblique asymptotes of the curve x> — xy? + 2xy — 2x + y = 0. [CO 3]

8. Find the area of the loop of the curve r = 4(sinf)%cosb . [CO3]

Question Bank
CC1l: CALCULUS, GEOMETRY & VECTOR ANALYSIS

UNIT 1 (CALCULUS)

Questions carrying 3 marks

1
x2+1

1. Compute the area of the figure contained between the curve y = & its

asymptotes . [CO3]

2. Show that for the curve given by r = f(8) the curvature is given by (u+%)sin3<p
whereu:%. [CO2]

3. State whether ZZTZ = 0 always imply existence of point of inflexion of the curve y
=x*. [CO4]
4. Show that tangents drawn at the extremities of any chord of the cardioide r = a
(1+cos@) which passes through the pole are perpendicular to each other. [CO 2]
5. Ifthe area of a loop of the curve r=asin36 is mma? , then find the value of m .
[CO3]

6. Find the length of the loop of the curve x=t% , y=t— §t2 :
[CO3]

%W@\
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Question Bank

Multiple Choice Questions (2 marks)

T

A. The length of the polar subtangent for the curve r = a (1+cos@) at 6 = > is

i g i. a . [CO3]
li. 2a v. —

B. The least value of the radius of curvature of the curve x =5t , y =5 log sect is
i. 15 i. 3 : [CO3]

iii. 20 iv. 5 .

C. The envelope of the family of curves , ux? + u?y =1, (u is a parmeter)

i x2+2y=0ii. x*+4y=0
iii. y*+4x=iv. y*+2x=0 . . [CO3]
x2 yZ
D. The asymptotes of the curve Pt i 1 are
i Z=42 i L Z=42 [CO3]
a b b a

li. x=+y iv. xy=+ab
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Question Bank
CCl: CALCULUS, GEOMETRY & VECTOR ANALYSIS

UNIT 2 (Geometry ( Two-Dimension))

Questions carrving5 / 4 /| 3 marks

. Show that the equation m( x3 — 3xy?) + y3 — 3x%y = 0 represents three straight
lines making equal angles with each other . . [CO3]

. Prove that the length of the focal chord of the ellipse z—z + 2’—2 = 1 which is inclined

2ab? [
a?(sin 0)2 +b2(cos 6)2 ° '

to the major axis at an angle 0 is

CO2]

. Show that the directrix of the parabola x% + 2xy + y?> —4x+8y—6=0 is
3x —3y+8=0. [CO2]

. Show that the locus of the points of intersection of tangents to the parabola y? =
2 2

4ax at points whose ordinates are in the ratio p2: g2 is y* = (% + Z—Z +2)ax. |

CO 3]

. Show that the equation of the tangent to the conic ﬁz 1 + ecos @ parallel to the

tangent at 0=a , is given by

12(e* + 2ecosa+1) =r(e?—1)[cos(0 —a) +ecosf] . [CO2,CO3]

%&y\
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Examine whether the following conic is a central conic or not & find the nature of
the conic  3x% + 2xy + 3y —16x+20=0. [CO4]

If the normal at two points p & A of a parabola intersect on the curve then show
that Mo =2. [CO 3]

Show that the equation of the straight line joining the feet of the perpendiculars
from the points  (d,0) on the straight lines ax? + 2hxy + by? = 0 is (a-b)x+2hy
+bd=0. [CO2 ,CO3]

Show that the polar equation of any circle passing through the pole can be
expressed in the form

r = Acos 6 +Bsin 6 ,where A & B are constants . [CO2]

Show that the equation(a? + 1)x2 + 2(a + b)xy + (b? + 1)y?=c , (c>0) represents an
ellipse of area —— . [ CO 3]

Multiple Choice Questions (2 marks)

The equation 6x? — 5xy—6y? + 14x + 5y + 4 = 0 represents

a) aparabola b) an Ellipse c) a Hyperbola d) Pair of straight lines

The angle between the pair of lines represented by 4x2—24xy + 11y? =0

a) tan~1(4/3) b) tan"1(3/4) c)tan~1(1/2) d) tan~1(2)

The equation 4x2 + 4xy+y? — 4x — 2y + a = 0 represents two parallel lines if

a) a=1b)a>1c)a<1d)d=0

The equation of the tangent to the conic y2—xy — 2x2 — 5y + x — 6 = 0 at (1,-1) is
Q) x+4y—-3=0b)x—-4y+3=0C)x—4y—-3=0d)x+4y+3=0

The equation g = 4 — 5cos0 represents

a) aParabola b) an Ellipse c) a Hyperbola d) pair of Straight lines
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Answer:

1.d) 2.a) 3.¢) 4.d) 5.¢)

Question Bank

CC1: CALCULUS GEOMETRY & VECTOR ANALYSIS

UNIT 2 (Geometry ( THREE-Dimension))

Questions carrying 5 /3 marks

. Show that the angle betweens the straight lines whose direction cosines are give by
I+m+n=0 and fmn+gnl+him=0 is -, if ; + i +-=0. [CO2,CO3]

. Find the equations of three planes through the points (3,1,1) and (1,-2,3) and

parallel to the co-ordinate axis. [CO3]
. Find the image of the straight line xT_l = yT_S = ? in the plane 2x —y —z +
3=0. [CO 3]

. A plane passes through a fixed point (a,b,c) and cuts the axes Ox, Oy, Oz in A, B,
C resp. Show that the locus of the centre of the sphere OABC is

¢4248-2. [co3]
X y z

. If the edges of a rectangular parallelepiped be a,b,c, show that the angles between
o). [coz2]

aZ2+b2+c?

the four diagonals are given by cos™? (

%W@\



Department of Mathematics, Shyampur Siddheswari Mahavidyalaya
CBCS; B.Sc. (H) Mathematics

. Show that the equation y%z + ﬁ + j = 0 represents a pair of planes . [
CO2 ,CO3]

. Show that the locus of a point which is equidistant from two given straight lines y
=mx,z=¢, y=—mx, z=—c is mxy +c(m?+ 1)z =0 [CO
2 ,CO3]

Question Bank

Multiple Choice Questions (2 marks)

. The value of A for which the planes x + 2y + Az =9 and 4x — 3y + 122+ 13 =
0 are perpendicular to each other
a) 1/2 b)1 c) 0 d) 1/6. [ CO 3]

. The two straight lines % = yT_3 =Zand = YT_Z = ? are
a) Coincident b) Skew c) Coplanar d) none [CO 3]

. The distance of the point of intersection of the line xg;z = yT“ = % and the plane

x—y+z=>5 from the point (-1,-5,-10) is [CO 3]
a) 10 units b) 11 units c) 12 units d) 13 units

. The equation of the cone generated by the lines from origin to the meet of the
circle through (a, 0,0), (0, b, 0) and (0,0, ¢) is
Q) xy+yz+zx=0

) (=5)yre (= 2)mes (- =c

C) (%+§)yz+(g+§)zx+(§+%)xy=0 [CO 3]

9 (o5 (4 Derr (420 =0

. The equation of the sphere through origin and the points (a, 0,0), (0, b,0) and
(0,0,¢) is

a) x2+y?+z? +ax+ by +cz=0
b) x%+y?+z? =ax+ by +cz [ CO 3]

%&y\
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c) xi+y?+z%=1
d) None

. The equation of the tangent plane to the sphere x%+y2+2z2 =16 at (1,-1,1) is

Q) x—y+z=0
b) x+y—z=16
C) x—y—z=16 [ CO 3]
d x—y+z=16

. The locus of Iluminous point of the Ellipsoid
1 that casts a parabolic shadow on the planez = 0

Multiple Choice Questions (2 marks )

. The locus of Iluminous point of the Ellipsoid

1 that casts a parabolic shadow on the plane z = 0

Q) z=0b)z=2c c)x=xcd)y =+c
[ CO 3]

. The quadric 2yz + 2zx + 2xy = 1 represents

a) Right circular cone

b) Hyperbolic Cylinder

c) Hyperboloid of one sheet [CO 3, CO4]
d) Hyperboloid of two sheet

Answer:
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1.d) 2.¢) 3.d) 4.d) 5.b) 6.d) 7.b) 8. d)

Question Bank

CC1: CALCULUS, GEOMETRY & VECTOR ANALYSIS

UNIT -3 (VECTOR ANALYSIS)

Questions carrying 5 marks

1) Show that the equations of a plane containing two parallel lines r=
a+sbandr =a+ tbisr.(a-4)xb=[a & b]. [ CO 3]

Prove that the angle inscribed in a semicircle is a right angle . [CO 2]

. If the diagonals of quadrilateral bisects each other then prove that the figure is a
parallelogram. [CO 2]

. If a, b, ¢ be three non-coplaner vectors then show that bxc, cxa, axb are also non-

coplaner. [ CO3]

. Prove that a necessary and sufficient condition for the vector function d(t) to have

%W@\

constant magnitude is a - ‘;—f =0. [CO 2]
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6. A particle moves along the curve x = 2t%,y = t3 — 4t?, z = 3t? — 5t , find the

components of velocity & acceleration at time t=1 in the direction of 21 +j — k
[CO 3]

7. Find the greatest rate of increase of the function F = z%xy at the point (1,0, 3) .
[CO 3]

8. Let F be a ttwice differentiable vector field . Find the value of the constant ¢ such
that curl F = 2xi -7cyj +5zk . [ CO 3]

Questions carrying 3 marks

1. Prove that in a triangle ABC, [ CO 2]
cos(A+ B) = cosAcosB —sinAsinB. [CO 2]

2. Show that [bxc cxa axb]=[a b c]? [CO 2]
Ifé=t1—t— Qt+ Dk & =2t —3)1+]— tk where
1,7,k have their usual meanings , find % (a % % . [CO2]

4 For the curve 7 = (3t, 3t?,2t3) show that [r #'F] = 216 [CO2,CO3]
5 Find the directional derivative of ¢ = xy?z + 4x?zat (-1, 1, 2) in the direction
21+j—2k. [CO3]

6 Find the unit normal to the surface x?2y + 3yz = 4 at the point (1,-1,2) which
makes acute angle to the X axis [ CO 3]

Multiple Choice Questions (2 marks)

%&y\
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1)If a, b,¢ are unit coplanar vectors then the scalar triple product [ﬁ -
b b—¢ 2c—dis
Q0 b 1 ¢ V3 d -V3 [ CO 3]

2) The value of
p such that the volume of the parallelopiped formed by the vectors (2,u,1),(0,2,u),

@Q,n,2, (u,0,2) becomesminimumis [CO 3]

DL N2 9l B
3)leta, b be two non zero vectors such that la+b 1= la—b 1 then
a)aisparalleltob b) aisperpendiculartob c)a=b d) none. [CO 3]
4) the vector @ = (u? —4)i +2j + (u* — 9)k makes acute angle with

a) X axis for all values of u b) Z axis for all values of u c) y axis for all values of u
d) all of the above . [ CO 3]

5) Forthe curve # = ( 3t , 3t%?, 2t3) then[r#'7r] s [ CO 3]
a) 0 b) 216 c) dependenton t d) 128
6) The values of the constant a and b for which the vector field

F =(ycosx +axz , bsinx +2zy , x? + y?) isirrotational are [CO 3]

a) a=0,b=0 b) a=2,b=1 c) a=1,b=2 d)none.

7) consider two vector field F=2x+y ,x ,2z) & F’=(siny, x,0) then

a) F conservativre but F’ is not conservative . b) Both F& F’ are
conservative . c¢) neither F nor F’ is conservative d) F not conservative but
F’ is conservative .

[CO3 ,C04]
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8) Let F be twice differentiable vector field . The value of the constant ¢ such that
curl F=(2xi -7cyj +5zk )is [CO 3]
a0 byl c)7 d) b

9) The Laplacian of @ = sinkx sinlyexpVk2 + 12z is [CO 3]
a) Dependentonl| &k b) nonzeroforalll & k c¢) independent on the values
of k & I d) zero for finite set of values of k & |
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Question Bank
CC4 : GROUP THEORY - I

UNIT -1

Questions carrying 5 marks

. Let (G,0) be a semigroup containing a finite number of elements in which both
the cancellation laws hold. Prove that (G,0) is a group. Does this theorem hold
for an infinite semigroup ? [ CO2, CO4]

. Let (G,0) be a group and H, K be subgroups of (G,0). If HUK is a subgroup of
(G,0), then show that either Hc K or K < H. [ CO2 ]

. Determine whether the set D of all odd integers forms a commutative group
with respect to #* defined by a * b = a+b—1 for a,b € D. [ CO3]

. Let S be a set of n elements. How many different binary compositions can be
defined on S? How many different commutative binary compositions can be
defined on S? [ CO3,C04]

. Let (S,0) be a semigroup. If for x ,y € S, x?0y =y = yox?, prove that (S,0) is
an abelian group. [ CO3]
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Question Bank

CC4 : GROUP THEORY - |
UNIT -1

Questions carryving 3 marks

6. Find all elements of order 8 in the group (Z24 , +). [ CO3]

7. Inagroup G, aand b are distinct elements of order 2. If a and b commute,
prove that o(ab) = 2. [ CO3]

8. In agroup (G,0), a is an element of order 30. Find the order of a'®. [ CO 3]

9. Find the units and the idempotent elements in the monoid (Zs,.). [ CO3]

10. Show that (Z,-) is a quasi group but not a semigroup. [ CO2]

Multiple Choice Questions ( 2 marks)

1. If every element of a group be its own inverse, then the group is
i) infinite ii) non-commutative [ CO3]
1ii) commutative iv) none of these

2. The order of an element in a group G is 30. Then o(a*®) is equal to
i) 3 i) 6 iii) 8 iv) 5 [ CO3]
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Question Bank
CC4 : GROUP THEORY - |

UNIT -1

3. Let G be a commutative group. Suppose G has subgroups of order 45 and 75. If
0(G)<400, then o(G)=
i) 90 ii) 150 iii) 225 iv) none of these [ CO3]

4. In an abelian group, if o(a)=5 and o(b)=7, then (ab)* is equal to
i) a i) at iii) ab iv) b [ CO3]

5. Let H and K be two subgroups of a group G such that H has 7 elements and K has 13
elements. Then the number of elements of HK is
i)1 ii) 5 i) 0 iv) 91 [ CO3]

6. Inagroup, the number of idempotent element(s) is
)1 i) 2 i) 3 Iv) infinite [ CO3]

7. All non-trivial subgroups of (Z,+) are
) finite groups
ii) infinite groups [ CO4]
1ii) non-commutative
Iv) none of these

8. In Klein 4-group, the order of each non-identity element is

)2 i) either 2 or 4 [ CO3]
i) 4 Iv) neither 2 nor 4

Answer: Liii) 2.iv) 3.iii) 4.ii) 5.iv) 6.) 7.ii) 8.)
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Question Bank
CC4 : GROUP THEORY -1

UNIT -2

Questions carrying 5 or 3 marks

1) Prove or disprove : Every group of order < 5 is cyclic . [ CO3],[ CO2]

2) In an abelian group G of order 10 contains an element of order 5, prove that G must
be a cyclic group . [ CO3]

3) Prove that if ina group if every elements has its own inverse , then the group is
abelian . [ CO3]

4) State & prove Lagrange Theorem [ CO2]

5) State & Prove Little Fermat’s Theorem . [ CO2]

Multiple Choice Questions (2 marks)

4
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1) The generators of the cyclicgroupS=  {1,-1, i, -i }
-1, [ CO3, ]
i 0, -
. 1,-1
iv. 1, -1.

2) Let G be a non abelian group . Then the order of G can be [ CO3]

Question Bank
CC4 : GROUP THEORY - |

UNIT -2

a) 25 b)35 c) 121 d) 125

3) The number of conjugacy classes in the permutation group Sgis [ CO 3]
a)12 b) 11 c¢) 10 d) 6

4) Upto isomorphism the number of abelian group of order 108 is
a) 12 b)9 ¢ 6 d) 5. [ CO3,C0O4]

5) The number of permutations of order 6 in the group s; are [ CO3]
a) 10 b)12 «¢) 20 d) none .
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Question Bank
CC4: GROUP THEORY-I

UNIT 3

Questions carrying 5 or 3 marks

1) Prove that the centre Z(G) is a normal subgroup of a group G .
[ CO2]
2) What do you mean by conjugate of a subgroup, Prove that the conjugate subgroup
aHa™! is a normal subgroupofH . [ CO1, CO2]

3) Let G be a group of order 10 having a normal subgroup of order 2 , prove that G is
commutative . [ CO3]

4) LetGbeagroup and ae G prove that (a) is a normal subgroup of C{a). [ CO 3]
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Multiple Choice Questions ( 2 marks)

1) Let G be a non commutative group of order 10, then the centre of Gis [ CO 4 ]
a) Trivial b) nontrivial c) Gitself d)none.

2) Let m be a positive integer , then % has [ CO4]

a) Cyclic subgroup of order m b) non cyclic group of order m ¢) no subgroup of
orderm d) none .

3) The number of homomorphisms from the group Z, to Z, are [ CO 4]
ayl b)) 2 ¢ 3 d none.

4) A finite cyclic group of order n is isomorphicto [ CO 3]
Q) Zym b)Zym ©)Z, d) none .
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QUESTION BANK
CC 11: PROBABILITY & STATISTICS
UNIT 1, UNIT2 & UNIT 3 (PROBABILITY)

Questions carrying 5 or 3 marks

What do you mean by mutual independence of nevents 4; A, ............, A,
(n>2) [CO2]

The probability of hitting a target is .001 , for each shot . Find the probability
of hitting the target with two or more bullets if the number is 5000 .

[ CO 3]
Find the minimum number of times a fair die has to be thrown such that the
probability of no six is less than 0.5 . [ CO 3]

Evaluate the distribution function of the following distribution : Spectrum of
the random variable X is{-1,0, 2, 3}with P(X = —1) = % ,P(X=0) =

S P(x=2)=2,P(X=3)=", [CO3]
State & Prove Bayes theorem . [CO 2]
State & Prove Tchybechebs inequality . [CO 2]

An unbiased coin is tossed 100 times . then find r when the probability of
finding r heads in 10 tosses is maximum . [ CO 3]
Let the probability distribution function of X'is F(x)=—e™ , 0<x

Then find the probability density functionof X . [CO 3]
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Multiple Choice Questions (2 marks)

1) The value of skewness of asymmetrical distribution is
a-1 b))l c¢) 0 d) none. [ CO 3]
2) For normal ( m, o) distribution which of the following is true
a m>0, 0>0 b) m<0,0>0 ¢)ym>0,06<0 d)none.
[CO3 ,CO2]
3) Let S denotes the sum of points obtained when two fair dice are rolled together , the
Variance of S is
3
1

)z = = 4HE?  [cog

2

QUESTION BANK
CC 11: PROBABILITY & STATISTICS

4) Let X be a non negative integer valued random variable with E(X) =1 then
2(P(X = D) is
a) 0 b) 2 c) 1 d) none. [ CO 3]
5) The number of elements of the largest o field over the sample space where in a coin
IS tossed once is
a) 4 by 8 ¢ 16 d) 2. [CO 3]
6) The second central moment of the Bionomial distribution b( 1, 0.5) is
Q- b s d1. [CO3]
7) A biased coin is tossed 4 times or untiil a head turn up , which ever occur earlier . the
distribution of the number of tails turnin gup is [CO3 ,CO4]
a) Bionomial  b) Geometric  c) Negetive Bionomial d) none.

8) The value of P(X > 1) , where the p.d.f isgiven by f(x) = 1 — %e"‘ , x =20

0 , elsewhere .

a) = B): o5 Ao . [CO 3]
Ly
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QUESTION BANK

CC 11: PROBABILITY & STATISTICS
UNIT 4 & UNIT5 (STATISTICS)

Questions carrying 5 or 3 marks

1) Let T, &T, betwo statisticswith E( T},) = (6, + 6,)
E(T,) = (6, — 6,) ,then find the unbiased estimator of Lt

[CO3,C04]
2) Let X has a uniform distributionin (0, 4) . A random variable Y is defined by
Y =1, 0<X<3

2 , 3<X<4 ,then Var(Y) . [CO3]
3) Find the mean of the largest observation in a sample of size n drawn without
replacement froma population N cards 1 ,2,3, .......... N. [CO3]

4) Let S, denotes the no. of times face 5 appaers in the independent rolling of
balanced dice . then find  lim (65"—_71) >0 . [CO3]

n— oo V5n

Multiple Choice Questions (2 marks)

1) The value of skewness of a symmetrical distribution is
b) -1 b)1 <c¢) 0 d) none . [CO2]
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2) For a population of sample size n having variance o2 the variance of sample mean
is

o o o? o?

3) As we increase the sample size of a random sample the standard error of the mean
a) Decreases b) increases c) remainssame d) none. [CO 2]

QUESTION BANK
CC 11: PROBABILITY & STATISTICS
UNIT 4 & UNIT 5 (STATISTICS)

4) As we increase the sample size for a random sample , the shape of the sampling
distribution of the meanis [CO 2]
a) becomes more wide & flat b) remains same as itis ¢ ) becomes more skewed
d) none..
5) in sampling theory ‘SRSWR’ means [ CO 2 ]

a) simple random sampling with replacement b) simple random sampling
without replacement c¢) simple random sampling with reasoning . d)
simple random sampling without reasoning . [CO 2]

6) for what value of u, the following will be the incident matrix of a BIRD

[CO3]

Ju=0 bpup=4 ¢ p=3 dpup=1



Department of Mathematics, Shyampur Siddheswari Mahavidyalaya
CBCS; B.Sc. (H) Mathematics




Department of Mathematics, Shyampur Siddheswari Mahavidyalaya
CBCS; B.Sc. (H) Mathematics

QUESTION BANK
CC 10: MECHANICS
UNIT 1 & UNIT?2

Questions carrying 5 or 3 marks

. A particle rests on a rough curve whose equation is f(x , y) = 0 & is acted upon by
forces the sums of whose components along the axes of x and y are X and Y resp.
Prove that the particle will rest in equilibrium at those points for which (Xf, +

Yf,)> [(X2 + YA+ fyz)%] , where A is the angle of friction . [ cO3 ,
Co2 ]

. Show that three coplanar forces P, Q , R acting at the points A , B, C arein
astatic equilibrium if they meet at a point on the circumcircle of the triangle ABC
andifP:Q:R=a:b:cwhere

a, b, care the sides of the triangle ABC . [ CO3]

. The altitude of a cone is h & the radius of its base is r ; a string is fastened to the
vertex & to a point on the circumference of the circular base and is then put over a
smooth peg ; show that the cone rests with its axis horizontal , the length of the
string must be Vh? + 412 . [ CO3
,CO4]

. A hemispherical shell rests on a rough inclined plane whose angle of friction is ;
show that the inclination of the plane base of the rim to the horizon cannot be
greater than sin~1(2sin 1) . [ CO3]

. Three forces P, Q, R act along the sides of a triangle formed by the lines x+y =3
,2x+ty =1, & x-y=-1.Find the equation of the line of action .

[ CO3 ]
g
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6. If a variable system of forces in a plane have constant moments about two fixed
points in the plane , prove that the resultant passes through another fixed point

[ CO3 ]

QUESTION BANK
CC 10: MECHANICS
UNIT 3,UNIT4 & UNIT5

Questions carrying 5 marks

1. A particle is executing S.H.M of amplitude a , under an attraction ”7:‘ . If a small

3
disturbing force Uaig towards the centre be introduced (the amplitude being
unchanged) , show that the period is , to a first approximation decreased in the
. 3v
rMm(r—a)1.
[ CO3]
2. Two points P, Q are describing concentric circles of radii ‘a’ & ‘b’ and centre O ,

with velocities ‘v’ and ‘v’ . Find the velocity of P relative to Q when the angle
POQ is 8 and if the angular velocity of one relative to the other is zero , then

au+bv

cos @ =
[ CO3, CO4]

3. The axes of x and y are along horizontal and vertical , a particle is projected from
the origin O with a velocity ‘u’ . Prove that the conditions that the particle passes
through A(h,k) is
u? > gk + Vhz + kZ2]. (the resistance of air is neglected)

[ CO3, CO2]
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4. A particle of mass m is projected vertically under gravity , the resistance of air
being mk times the velocity ; show that the greatest height attained by the particle

is ';72 [A —log(1 + A)], where V is the terminal velocity of the particle and AV is
its initial vertical velocity . [ CO3, CO2]

QUESTION BANK
CC 10: MECHANICS
UNIT 3, UNIT4 & UNIT5

Questions carrying 3 marks

1. A particle is describes the conic ax? + by? = ¢ under the action of a force parallel
to the force must vary as y =3 . [ CO3, CO2]

2. Show that , in elliptic motion about a focus under attraction ur 2 the radial

velocity is given by the equation 72 (%)2 = %{a(l +e)—rHr—a(l—e)}.
[ CO3, CO2]

3. A particle of mass ‘m’ falls from rests towards a centre of force varying inversely
as the square of the distance from the centre . Show that the time of descend
through the first half of its initial distance is to that through the last half as (= + 2)
c(m—2).

[ CO3, CO4]
4. A stone is dropped from a certain height and is observed to full the last ‘h’ cm. in

‘t’ sec. Show that the total time of fall is ( + i) sec. [ CO3, ]
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Multiple Choice Questions (2 marks)

1) A particle falls from rest under gravity whose resistance is k.v2, the terminal speed
IS

] J% i

ii. [~ iv. £,
g k

Q| =

[ CO3, CO4]

2) If the radial velocity is proportional to the transverse velocity , the path of the
particle is

I. Circle ii. Catenary [ CO3, CO4]
iii. Cardioide iv. Parabola .
3) If the tangential & normal acceleration of a particle moving in a plane curve are
equal , the velocity is given by v =
i. ce¥ i. ce ¥ [ CO3,]
iii. ce?¥ iv. ce?¥

4) At what height would the kinetic energy of a falling particle be equal to half of its
potential energy

)~ b= ¢ = d)none . [ CO3 ]
5) A force F=7-3x +4x% N acts on a body of one kg and displaces it from x =0

to x =4 them the work done is
a) 196 b)188 «¢)80 d)192 . [ CO3, CO4]
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