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1-UG-Math(CC)-II 

2021 
Full Marks - 80 
Time - 3 hours 

The figures in the right-hand margin indicate marks 

Answer all questions 

Part-I 

1. Answer the following : 1 X 12 

a) Find the power set of the setA={<f>, {<f>} }. 

b) Define Zorn's Lemma. 

c) Define Chinese remainder theorem. 

d) Write the converse, inverse, contrapositive of 
the statement p ➔ q. 

e) How many integers between 1 and 600 divisible 
by 3··or 5? 

f) How many functions are there from a set with 
m elements to a set with n elements ? 

g) What is the co-efficient of 25x
12 y 13 in the 

expansion of (2x - 3y)25 ? 
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h) Show that the matrix 

[
o i] A= -i 

O 
is a Hermitian matrix. 

i) Draw the graph~ 
5

. 
' 

j) Let A be the set {1,2,3,4} . Which ordered pairs 

are in the relation R = {(a, b)ia divides b}? 

k) Write the adJacency matrix of the matrix 
a b 

d C 

1) Show that k has a Hamilton circuit wherever n 

n > 3. 

Part-II 

2. Answer any eight of the following : 2 x 8 

a) What is the solution of the recurrence relation 

a = 6a - 9a 
n r I n -2 

with initial conditions a - 1 and a - (> '> 
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b) Let n be the positive integer, 

Then prove t(-1l(i:}=o 
c) Find the rank of the matrix 

1 0 1 

A= 1 2 3 

- 1 1 0 

d) If"A. is an eigenvalue of the matrix A, Prove that 

1 
A is an eigen value of A-1 if A is non-singular. 

e) Show that K
5 
is not planar. 

f) Write the incidence matri~ for the graph G. 

d 

C 
(G) 
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g) Show that n(n+ 1 )(n+5) is a multiple of 6. 

h) Show that (pAq) ➔(pvq) is tautology. 

i) Show that the set of positive rational numbers 

is countable. 

j) Use generating functions to find the number of 

r- combinations from a set with n elements when 

repetition of elements is allowed. 

Part-III 

3. Answer any eight of the foilowing : 1 ,. 8 

a) Determine all 2 x 2 matrices that commute with 

b) How many solutions does x
1 
+ x

2 
+ xi = I 1 have, 

where x1 , x2 and x3 are non-nega. ivt: integers 

with x < 3 x ~ 4 and x < 6 •) 
I ' 2 ' 3 - • 

c) Draw a graph with4 vertices V . V . \ '. \'
1 

~uch 

that deg \' - J. de u V
2 

- 3. Jcf \ ' i .1nd 
dcu \' I 

~ J -
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d) Reduce the following matrix to the row-reduced 

echelon from 

l 2 0 0 

I 1 - 1 2 

0 2 1 -1 

e) Suppose that connected planar simple graph has 

20 vertices, each of degree 3. How many regions 

does a representation of this planar graph split 

the plane? 

f) Let f and g be the functions defined by 

f: R ➔Rt u{O} with f(x)=x2 and g : R+u{O}➔R 

with g(x) = ✓x . then find fog(x). 

g) Test the consistency and solve the system 

x+y+z=6 

X + 2y-3z =-4 

-x - 4y + 9z = 18 

h) Find the characteristics polynomial, 

characterstic equation and the Eigen values of 

the matrix ( ~ ~i). 
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i) Prove A graph is non-planar if and only if it 6. '1
 

contains a subgraph homomorphic to k3, 3k5. 

j) Find the greatest common divisor of 414 and 

662 using the Euclidean algorithm. 

Part-IV 

4. a) Define Tautology. Construct the Truth Table for 

(p A q) v (7 p A r ) v ( q A r) 7 

OR 

b) State Chinese Reminder Theorem. 

Solve x = 1 (mod 2), x = 3(mod 5), 

x = 4 (mod 9) Using Chinese Theorem. 

5. a) Define principle of mathematical Induction . 

Using this prove 24
x_ 1 is divisible by 15 . 7 

OR 

b) Find the solution to the recurrence relation 

a= 6a 
1
- l la ,+ 6a 

3 
with initial cond1t1C n-., 

n n- rt-- n-

a0 = 2, a1 = 5 and a2 - I 5. 



I 7 I 

t 6. a) Find the range, Kerne l, rank and nullity of the 

matrix 

2 1 - 1 

1 2 0 

1 - 1 - 1 

OR 

b) Solve the followig by row-reduction method. 

x1 + 2x2 + 4x
3 
+ x

4 
= 4 

2x -x + 3x = 4 
I 3 4 

X -2X -X = 0 
I 2 3 

3 x
1 
+ x2 - x3 - 5x

4 
= 7 

7 

7. a) A graph G has 20 vertices. Any two distinct 

vertices x and y have the property that 

deg (x) + deg (y) > 19. Prove that G is 

connected. 7 

OR 

b) Let G be connected planar simple graph with 

a edges and v vertices. Let r be the number of 
regions in a planar representation of G. then 
prove r = e - v + 2.·· 
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