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MATHEMATICS — HONOURS
Paper : CC-2
Full Marks : 65

The figures in the margin indicate full marks.
Candidates are required to give their answers in their own words
as far as practicable.
1. Choose the correct alternative with proper justification, 1 mark for correct answer and 1 mark for

justification. 2x10

(a) Let N be the set of natural numbers and a relation ‘<’ on N is defined by “a < b if and only if
a is less than or equal to ”. Then (N, <)

(i) is a poset but not linearly ordered set
(i) poset as well as linearly ordered set
(ii)) linearly ordered set but not poset
(iv) none of these.
(b) The remainder when 2** is divided by 89 is
1 @) 3 (i) 6 (iv) 11

(©) If £: R\ {1,~ 1} — R be a function defined by f(x):?,thenfis

.
(i) bijective (i) neither injective nor surjective
(i) injective but not surjective (iv) surjective but not injective.
(d) Number of partitions on a set S = {a, b, ¢, d} is
G 2'% -1 i) 2* (iii) 28 (iv) 2'°.
(e) The values of i’ form a/an
(i) HP (i) AP (i) GP (iv) none of these.
(f) The equation x> + x3 —x2 + x — 1 = 0 has
(i) all real roots (i) two negative real roots

(iii) two positive and two negative real roots (iv) at least two imaginary roots.
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(2) If o, B, y are the roots of the equation x3 + gx + » = 0, then the value of Z

a® —By
) .3 . . 1
@ 7 (i) 7 (ii1) 7 (iv) s
(h) Let f: N > N be defined by f(n) = n 1Cn, then
(1) fis injective but not surjective (i) fis not injective but surjective
(iii) f'is injective and surjective (iv) fis neither injective nor surjective.
1 0 1
(i) The rank of the matrix o 1 B|; a, BeR,
0 00
(1) depends on the value of a and B (i) depends on the value of o
(iii) depends on the value of 3 (iv) independent of the value of o and f.
(j) The system of linear equation
x+2y+z=1
2x+y+3z=b
x—4y+3z=b+1
has infinitely many solutions if
(i) b=4 @) b+ 4 (i) b=-4 (iv) b = —4.

2. Answer any four questions :

(a) If real quantities x, y; u, v are connected by the equation cosh (x + iy) = cot (u + iv), then show

that
Slflh 2v =—tanhx tan y 5
sin2u
(b) Solve the equation 4x* + 20x3 + 35x2 + 24x + 6 = 0 whose roots are in A.P. 5
(c) Solve the equation x3 — 12x + 8 = 0 by Cardon’s Method. 5
(d) Find the general solution of the linear difference equation u ., —3u, ,; —4u, =2% 5

2
1+cos76 =(t3 —1? —2t+1) .

(e) (1) If 2cosO = ¢, prove that
I+cosH

(i) Prove that sin70=7sin®—56sin>0+112sin> 0 —64sin’ 0. 243
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(f) If a, B, y are the roots of the equation x3 + px2 + gx + r = 0, then form the equation whose roots

1 1 1
are a——, Bp——, y——. 5

By you ! af

1 1 35 2n-1 1

—_— <= < .
2Adn+1 2 4 6 2n \2n+1

(i) Ifx, y, z are real and not all equal, show that x3 + y3 + 23 > 3xyz, if x + y + z > 0. 342

(g) (1) Prove that

3. Answer any four questions :

(a) (1) Give an example of a binary relation which is transitive but neither reflexive nor symmetric.

2
(i) Show that the number of different reflexive relations on a set of »n elements is 2 =" 342

(b) Let f: A > B be a mapping. Prove that f is invertible if and only if fis a bijection. 5
(c) If d = ged (a, m), then prove that ax = ay (mod m) if and only if xzy[mod%j. 5
(d) State and prove Chinese remainder theorem. 5

(¢) (1) Let R, and R, be equivalence relations on a set S such that R, - R, = R, - R,. Prove that
R, » R, is an equivalence relation.

(i) Let (4,<;)and (B, <,) be two posets. Prove that (4 x B, <) is a poset,
where (a, b) < (¢, d) < a<;cand b <, d. 243

() (1) Let n be a natural number, and let ': {i e N : 1 <i<n} - N be a function. Show that there
exists a natural number M such that £ (i) < M, for all 1 <i<n.

(i) A mapping f is defined by f:N— N, f(n)={n7+1}ne N, show that f is surjective but

not injective. 3+2

(g) (i) Prove or disprove :

Let f: X — Y be a function. Then f'is injective if and only if (4 N B) = f(4) N f(B) for all
non-empty subsets 4 and B of X.

(i) Let 4 be a non-empty set and p be a relation on 4. Let B denote the set of all
p-equivalent classes. Prove that there exists a surjective function from 4 onto B. 3+2
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4. Answer any one question :

(a) Reduce the given matrix to its row-echelon form and determine the rank of the matrix

02 4 2 2
4 4 4 8 0
8 2 0 10 2 3
6 3 2 9 1

(b) Investigate the values of A and p so that the equations 2x +3y + 5z = 9; 7x + 3y — 2z = 8 and
2x + 3y + Az = u have

(i) no solution
(i) a unique solution

(i) an infinite number of solutions. 5




