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MATHEMATICS _ HONOURS

Paper : DSCC-2

(Basic Algebra)

Full Marks : 75

The figures in the margin indicate full marks.

Candidates are required to give their answers in their own words
as far as practicable.

Notations and Syrnbols have their usual meaning.

Group - A

l. Answer dnJ, ,ryo questions : 2Yzx2

(a) Find the modulus and principal amplitude of the complex number Z -l rltan0, I.e. r.'2

(b) For positive real numbers a, b, c, find the least value of a t+b t+cl if a+b+c=2020.

(c) Find an equation whose roots are reciprocal of the roots of the equation x3 + 5x2 - 8x + l0 = 0.

2, Answer any four questions : 5x4

/ - ^\(a) If x-logtanlt r ]1. where 0 is real, then prove that 0=-iLogranl Ia;ll.- \4 2) \4 2)

(b) lf sin (0 + I 9) = tan B + i sec p, then prove that cos 20 cosh 2rp = 3.

(c) If x, I and z are positive real numbers and 1* f * 1= l, then show that the least value ofxyz
x2+y2+22is27.

(d) If cL B, y are the roots of the equation x3+ qx * r = 0, then find the equation whose roots are

9+I y+ct cr+0
a.2 ' 92 ' yz

(e) Solve the equation, / + 4x3 -6* +2Ox + 8=0byFenari,smethod.

(f) By Sturm method prove that the roots of the equation x3 - 7a2 + b2+c2)x-2abc=0 are all
real.
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Group - B

3. Answer any tu'o qtestions : 2%x2

(a) If S be a finite set with r elements, then find the number of reflexive relations that can be defined
on S.

(b) Find the remainder when 6(7)32 + 7(9)45 is divided by 4.

(c) For any prime p and for any two integers a, b if plab, then show thal eithet p/q ot plb.

4. Answer any four questions :

(a) Let S be the set of all positive divisors of 36. On S define a relation p by apb if and only if a I b;
for a, b e,y. Prove that (S, p) is a poset. Is it a linear ordered set? Justiff your answer. 3+2

(b) (i) Show that an equivalence relation on a non-empty set induces a partition on the set.

(ii) A relation p on Z is defined by apb if and only if ab > 0. Is p an equivalence relation
on Z? I:oslify. 3+2

(c) (i) ffgcd (a, b)= l, then show rhat gcd(a+ b, a - h) = I or 2.

(ii) Prove that the number of prime is infinite. 2+3

(d) Solve:. x =2 (mod 3);.r = 3 (mod 5);x=4 (mod 7). 5

(e\ lf n= pr\ pz', .......p,o, and pt, p2, ..... ptare prime to each other, then prove that

9(n) = n
pt )t,)[, l,)

where g is Euler's phi function.

(f) Find o (900) and t (900).

Group - C

5. Answer 42J,, ,tro questions :

(a) Express the vector (1, l, l) as a linear combination of the vectors

(b) Identify the free variable of the system of equation

2x+y+l2z:l
x+2Y+92= I

(c) Find the value of t for which the system of equations

x*y+z=0
y+22:0
kr+z:0

has more than one solution.
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6. Answer any /out questions :

(a) Determine the conditions for which the system of equations given below has

(i) only one solution, (ii) no solution and (iii) many solutions.

x+2y+z:l
2x+Y+32= b

x+ay+32:b+l
(b) Find a row-reduced echelon form of the matrix

Hence, solve the following system of equations for that value(s) of I
x+2y+32 : I

2.x+5Y+32: )L

x+Y+62 : )'+1.
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and find its rank.

(c) If I is an rz x n invertible matrix, then prove that A has n pivot positions.

(d) Solve the system of equations

y+z=a,x'tz=b,x+y=c,
and use the solution to find the inverse of the matrix.

(e) Consider the vectors (1, 2), (2, 3), (3, 4), (4, 5) in R2. Let P be the set spanned by the vectors
(1,2), (2,3) and Q be the set spanned by the vectors (3, 4), (4,5). Examine whether P = 0.

(f) Find all real I for which the rank of the matrix I is 2, when
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