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Section A
All questions can be attended,

Each question carries 2 marks,

—t

. Find slope of the line joining the points (3,2) and (4,5).

>

Define linear cost function.

LS ]

. Define least square line.

At

. Find the value of x,y and z if [x -g . y; 3] = E i]

S

. Define feasible region.

6

7. State corner point theorem.

8. Graph the inequality 2x — 6y > 12.
9

. State duality theorem
10. Write the solution that can be read from the table.

o o N

Max, Marks: 60

Check whether A = [g ;] and B = [_35 _21] arc inverses of each other.

X1 X2 X3 S1 52
1 0 4 5 1
3 T
—— o E

11. Write the standard form of maximization problem.

. IO ISE
12. Find the transpose of the matrix A= [0 2 4

Section B
All questi

: i the
13. Find the equation of the line passing through th

having the equation 6x — 3Y = e

ons can be attended.

estion carries 5 mar
EaCh qu pOi“t (11 e

28

(Ceiling 20 Marks)

2) and parallel to the line




4 10 5 0
14. A = [—-2 --3] and B = [-—-1 3],find 2A + 3B.
6 9 407
1801 2
e 0}.

3 0 4

15. Find the inverse of the matrix 4 =

16. Calculate correlation coefficient
X 1 1 2 2

y 1 2 | 2

17. Find all the corner points of the feasible region for the system of inequalities

t+3y<6
2x+4y 27
18. State dual problem for linear programming problem
Minimize W =3y, +6y,+4y; +y,
Subject to: Y1ty +ys+y, 250
2y1 + 2y, +3ys + 4y, > 275

Y1 = 0;)’2 2 ang = 0,]}4 >0%
19. Write the initial simplex tableau for the linear programming problem

Maximize z=7x+x,
Subject to: 4x; + 2x, <5
X+ zxz <4

xl 20:x220

. (Ceiling 30 Marks)
Scction C

Answcl’ lllly one q“est.lill
a h | ing s em Of Cquations us 2 GﬂllSl S..[Ii (ia h
20 SU] { “ 1 g st | - ti 3 in rdan
ve € 10l10Ww Y met Od.

X+y+z=3
2x+3y+7z=
X+3y—2z=17
21. Solve the linear programming problem eraphically.
Maximize Z =3x + 6y

SUbjcct to: 2x —_ 3y < 12

X+y=<5
3x+4y > 24
x=0y20

(Ix10 < 14 Marks)
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s . 1 . !
lime: 2% hours Max. Marks: 80

Part A
All questions can be attended.
Each questions carries2 marks.

1. Find the mulliplicative inverse of [11] in Zj.
2. Find ¢(100).

3. Find the order of the permutation G g gg E; g; g) in Sg,

4. True or false: Intersection of two subgroups is again a subgroup.
5. Give an example of non abelian group.
6. Give an example of a group G and elements a,be G such that a and b have finite order

but ab does not.

0 1
7. Find the ordel'oi'|: : 0:| in GL2(R).

8. Find the order of Z |,
9. Check whether Z; x Z3 is isomorphic to Zs.
10.1s Z isomorphiclo Z |

11. Draw the subgroup diagram of Zya.

12. Define integral domain.

13. Give an example of commutative ring.

14. Find all the units in the ring of integers Z.

15. True or false: Every finite integral domain is a field.

(Ceiling 25 marks)



Part B
All questions ean be attended.
Each questions carriesd marks.

6. Let S=R-{-1}, Define * on § by a*b = a+b+ab, Show that (8,%) is a group.

17. State and prove Euler theorem.

18. Let S be a set and let ~ be an equivalence relation on S. Prove that each element of §
belongs to exactly one of the equivalence classes of S determined by the relation ~,

19. Let Gy and G; be groups. If aje Gy and a2€ G, have orders n and m respectively.
Prove that order of (a;,a,) in Gy x G; is lem[n,m].

20. Let G be a group. Prove that G is abelian if and only if (ab)'=a'b' VabeG.

21. Let Hbe a finite nonempty subset of G. Prove thatH is a subgroup of G if and only if {

is nonempty and abe HV a,be H.
; H
22. Show that T = {[g }] tad # 0} is a subgroup of GLy(R), where GL,(R).
(¢

is the set of all invertible 2 x 2 matrices with entries in R..

23. Prove that every subgroup of cyclic group is cyclic,

(Ceiling 35 marks)
Answer any two questions,
Each questions carries10 mq rks

24. (a) Prove that any permutation in S,.n >2 can be .written

as a product of transpositions,

o(R) forms a gro . -
: I i Sroup under matrix multiplication, where G L(R)
1s the set of all invertible n x n matrices w

(b) Prove that the set GL

ith entries in R,
25. (a) State and prove Lagranges theorem,

(b) Prove that any cyclic group is abelian,

26. (a) Let S be any set. If' o and 1 are disioi .
A : ¢ Sjoint cycles jp § /m
Ym(S), Prove

(b)Prove that the set of all even Permutations of §_ {5 i =to
' niSas

. . Uh 'ro
27, (a)Prove that infinite cyclic group G is isﬁmﬁrphict 7 sfoup ofs,,
0 Z.

(b) Prove that every group is isomorphic 1o 5 Permutat;
ation groy
p.

2x10=2p marks)
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Time: 2 hours Max. Marks: 60

Section A
All questions can be attended
Each question carries 2 marks

1. State Area bounded by a Polar curve.

2. Skelch the curve described by the parametric equations x = t* — 4 and y = 2t where
=St < d

3. Find the representation of the point (4, -E) in rectangular coordinates.

4. Find an equation in rectangular coordinates for the surface with spherical equation
p = 4cos ¢.

5. Sketch the graph of y = x* — 4 in the cylinder form.

6. Find an equation of the plane containing P(2,—1,3) and parallel to the plane defined by
2x — 3y +4z=6.

7. Find the domain of the vector function 7(t) = (¢, %—c' Int)

8. Define Curvature.

9. Find the derivative of 7(t) = (t% + 1)i + e~tj —sin 2t k.

a| Bxy

10. Evaluate lim(y)-(2,4) 2ty

: d _ .
11. Use the chain rule to find E‘:‘i’ where w = In(x + y%),x = tant,y = sect.

12. Show that the function u(x, y) = e* cosy is harmonic in the xy — plane.

(Ceiling 20 marks)



Section B
All questions can be attended
Each question ¢a rries 5 marks

13, Sketch the graph of the polar equation 7 = 1+ cos 6.
14. Find the rectangular coordinates of the point(S,%,-E).
15. State the rules of the differentiation.

16. Evaluate j'n1 r(Odtifr(t) = t*i+ ;::;j +etk.

y2 _},1

Tiy? does not exist.
X

17. Show that lim¢y y)-¢0,0)
18. Tind the velocity vector , acceleration vector and speed of a particle with position vector

r(t)zti+t21+-:—k, £>0

2yt 32 = rsinsand z = re’. Fi d the value of 2
19. Let w = x2y + y%z3, where x = r cos 5,y =rsinsand z = Te", n ¢ =
whenr =1and s = 0.

(Ceiling 30 Marks)

Section C
Answer any one question

20. Consider the cardioid 7 = 1 + cos 8,
(a) Find the slope of the tangent line to the cardioid at the point where 6 = Z.

(b) Find the points on the cardioid where the tangent lines are horizontal and where the
tangent lines are vertical,
i : —1n .
21. (a) Find the curvature of the parabola y = 2 X“at the points where x = Oand x = 1.

(b) Find the points where the curvature is largest,
t

(1 x 10 = 10 Marks)



" |
"\||
\

f e £

ASTYeal 58 (Pages : 2) Rep. INO i rcisa ey s antsrydicans

NAIMES v b kvt G
FAROOK COLLEGE (AUTONOMOUS), KOZHIKODE
I ;f_th Semester B.Sc Mathematics Degree Examination, November 2022
BMTSB07 — Numerical Analysis
(2019 Admission onwards)

Time: 2 hours ) Max, Marks: 60~

Section A
All questions can be attended.
Each question carries 2 marks.

1. Determine the number of iterations necessary to solvé‘}'(x) = x? + 4x? — 10 = Owilh
accuracy 1072 using a; = 1 and b; = 2 in bisection method.
Define fixed point of a function f(x). Also find the fixed points of f(x) = x? — 6.

2
3. Letf(x) =—x*— cosxandp, = — 1. Use Newton's method to find p,.
4,  Write first, sccond and third divided difference formula of f(x).

5.  Approximate f''(2.0) for the following data

X 1.9 2.0 2.1
f(x) 12.703199 14.778112 17.148957

1
Given f(0.5) = 0.4794, £(0.6) = 0.5646, and £(0.7) = 0.6442 . Approximate f'(0.5).

o

7. The quadraturc formula [, f() dx = cof (1) + ¢1f(0) + c,f (1) is exuct for all
polynomials of degree less than or equal to two. Determine g, ¢; and c;.

8.  Approximate [¥xsinx dx using the Midpoint rule.

at3y
144’

Y. Show that the initial-value problem y' = 0 < t<1y(0) =1 has a unique solution
10. Use Euler's method to approximate the solution for the initial-value problem
y =1+2,1<t<2,y(1)=2withh =05.

11.  Write Taylor’s formula of order 7 to approximate the solution for the initial-value problem

12. Use open formula with n = 1 approximate [fsinx dx.

(Ceiling ....20 Marks)



13. Use the Bisection method to find py for f (x) =

; s
14. Use false position method, find a real root of the equation fl)=x"—2%

three decimal places.

15. Determine the maximum error when the secol

Section B
All questions can be attended. |
Each question carries 5 marks.

J%—cosx= 0on|o0, 1.
5 = 0 correct to

1 &
nd Lagrange polynomial for fx) = Zon [2,4], using

henodes . = 2,%, = 2.75, andx; = 4is used to approximate f () for € [24] |

16, Approximate f(0.43) using the following data and the Stirling's formula |

X

0.0

0.2

0.4 0.6 0.8

f(x
L()

1.00000

1.22140

1.49182 1.82212 222554

17. Use the most accurate three-point formula to

: o e : ,
18.  Approximate [, x*e™ dx using Trapezoidal rule and Simpson’s rule. Also find a bound for the

L]

error in each method,

determine each missing entry in the following table.

flx)

X f(x)
2.0 | 3.6887983
2.1 | 3.6905701
2.2 | 3.6688192
2.3 | 3.6245909

19.  Use midpoint method to approximate the solution for the initial-value problem |

y' = =5y +5t2+26,0 <t < 1,9(0) = = with h = 0.5

20.  a) Use a fixed-point iteration method to determine a solution accurate to within 102

x*—3x* =3 = 0on[l,2].

(Ceiling ....30 Marks)

Section C
Answer any One question.

for

b) The following data are given for a polynomial P(x) of unknown degree

X

0

1 2

P(x)

2

-1 4

Determine the coefficient of x* in P(x) if all third-order furward differences

are 1,

21. Approximate the solution for the initial-value problem

y' = t2et +_2}3.'_’1 <t<2,y(1)=0withh=05,

Using a) Euler's method b) Runge kutta method of order 4

(1X10 = 10 Marks)
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Section A
All questions can be attended. Each question carries 2 marks.
Cieling 25 marks. J

. Define a denumerable set. Prove that the set of even natural numbers is a denumerable scl.

State the Cantor’s theorem.
If @ € R and a # 0 then prove that a® > 0.

Write the set of real numbers x satisfying |x— 1| < |x—5[.

. Using the density theorem, prove that there exists an irrational number between any two

rational numbers. o '

Give an example of a nested sequence of intervals whose intersection is empty.

n+1
. Using definition of limit, prove that lim I 1.

n—eo \ 11 -}

If X = (x,) and Y = (y,) are sequences which are convergent re:;pcctwcly to x and y, then
prove that X +Y is convergent tox-+y. =«

-

Give example of two divergent sequences X = (x,) and Y = (ya) such that their product
XY is a convergent sequence.  «

Define subsequence of a sequence. -
Give example of a sequence for which two subsequences converge to different limits,

Prove that a convergent sequence is a Cauchy sequence.

Define a contractive sequence. Give one cxam‘ple.

2+3i
Write the real part of ,‘4 ;

If z = /3 — i, then simplify 5.

Write the modulus and principal argument ofz ——1—1



16.
1.
18.
19,

20.
2].

22,
233

24,
23,
206.
27.

Section D
attended. Each ques
Cieling 35 marks.

ti be tion carries 5 marks.
All questions can

. ' e square is 2.
Prove that there does not exist a rational number whose Sqti

State and prove Bemoulli’s inequality.

Prove that fora bt;}med set A C IR, sup(—A) =- inf(A). =

If {I, = [an,bn) i n € N} is a nested sequence of closed and boundfd intervals,

then prove that N;_, I, is non-cmpty.

Prove that a monotone sequence is convergent if and only if it 1s bounded.-
=1

Let (x,) be a sequence given by x| = 1,x=2and X342 = Z(In. '+'.xn+l)'_“

Prove that (x,) is a convergent sequence. (No need fo find the limit.)

Find all cube roots of —8i.

Define the terms Open Set, Domain and Region.
Describe the region given by the condition [z —3+4i] < |z+3 — 4il.

Section C
Answer any Two Questions. Each question carries 10 marks.
20 marks from this section.

Prove that the set of sequences whose terms are either 0 or 1 only is an uncountale set.

Using Nested Intervals Property, prove that R is uncountable, ~
State and prove Bolzano Weicrstrass Theorem.

Define the limit of a complex valued function at a point zp in 2 domain
Give example of a function havipg limit at a point in its domain

. Z
Prove that the function f(z) = = does not have a limit at (),



(3
(Pages :3 ) ReniiNotis o e
INAINEL 4 oo rm A,
FAROOK COLLEGE (AUTONOMOUS), KOZHIKODE
Fifth Semester B.Sc Mathematics Degree Examination, November 2022
BMT5B0S — Linecar Programming

(2019 Admission onwards)

Time: 2 hours Max. Marks: 60

Section A
All questions can be attended, Each question carries 2 marks

1. Explain the terms objective function, constraint set and feasible solution with an
example

2. Convert the LPP in to canonical form

Minimize g(x,-y) =x—-y
subjto 2x -~y > —1
0=x=s2
y=0

3. An oil company owns two refineries, say refinery A and refinery B, Refinery A is
capable of producing 20 barrels of gasoline and 25 barrels of fuel oil per day; refinery
B is capable of producing 40 barrels of gasoline and 20 barrels of fuel oil per day. The
company requires at least 1000 barrels of gasoline and at least 800 barrels of fuel oil.
If it costs $300 per day to operate refinery A and $500 per day to operate refinery B.
Formulate as a mathematical problem

4. Discuss a convex set and extreme point of a convex set with an example.
Consider(2,1), (4,—2) € R?. Find the line segment between (2,1) and (4,-2) and
identify any three points on it

i

6. Write the Pivote Transformation algorithm for maximization table

7. Trace the solution geometrically
Maxf =x + 3y
Subjto x+2y <10
—3x—i= =5
x,y unconstrained

8. For any pair of feasible solutions of dual canonical linear programming problems,

prove that g = f.



problem represented by the

P T e e aramming
9 State the canonical maximization linear proz

tableau given below.

Xy =l
2 3| ==t

i 7 8 _i =f
10, Define balanced transportation problem with an example.
11, Find the basis using VAM method
M, M, M,
w2 1 2]40

W,|9 4 760
w1 2 910

40 50 20110

12. Explairi the concept cycles in a transportation problem with an example.

(Ceiling 20marks)

Section B
All questions can be attended, each question carries Smarks

13. Write the next table using Pivot transformation

X, X. -1

-20 40 | -1000 | =-t,
-25 -20" | -800 [ =-t,

=300 -300 0| =-g

14. Define the negative transpose of the minimum tableau and write the simplex
algorithm for minimum tableaus s

15. Solve the noncanonical linear programming problem

.S‘ubjtox+2y+3z2 24

Ztdy+3z=36 %,9,2 >0

16. State and prove Duality theorem

17. Write the dual simplex algorithm for Maximum tab]
eaus



18. Solve

M, M, M, M,
wl|s 12 8 50
W, | 11 4 10 g
W, |14 50 1 9
15 20 26 |5
19. Solve
3 ik
P,105 2 1
P, 1.2 16 7
P;| 5% 0 314
L e
20. Solve
DI
Yl oo 2 1
i/
y» | 2 0 -1
¥y [0 I =tiiiel
-1 1 -1 3 0
.—_0 :.O =51 =8

20

30

Section C
Answer any one question

(Ceiling 30marks)

21. An appliance company manufactures heaters and air conditioners. The production of

one heater requires 2 hours in the parts division of the company and 1 hour in the

»

assembly division of the company; the production of one air conditioner requires 1

hour in the parts division of the company and 2 hours in the assembly division of the

company. The parts division is operated for at most 8 hours per day and the assembly

division is operated for at most 10 hours per day. If the profit realized upon sale is $30

per heater and $50 per air conditioner, how many heaters and air conditioners should

the company manufacture per day so as to maximize profits? Solve by simplex

algorithm

(1X10= 10marks)



