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MATHEMATICS - MINOR 

Paper : MN-2 

(Basic Algebra) 
Full Marks : 75 

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

(:e) 

(5) e , (n + 1y" > 2n! TAn GI R0| 

B(2nd Sn,)-Mathemnatics-H/MN-2/CCF 

() 7 a, b a-| G TgA ARRT (99N J A) 3N, VA TS sini log 

(3) U af IaI 3 - 18x - 35 = 0 Ig9t Att 0I 

a. b, c. d Ae ARI1 (AR ) | 

(6) A1A13| 71A (general solution) fef : COS Z = 2. 

a - ib 

a+ ib 

2ab 

a' +b 

x 
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h+c 

(<) b 

+ 
C 

eA11 A0 Af injective 

(*) f: R ’ R íR-TG q9tA RBD 8 

R u 4R v f A 

() |1 + |2 + [3 + ... 

3 

2 

(3) AfafRD (relation) q[G 

X = 2 (mod 3) 

(2) 

zf a = h= R| 

X= 3 (mod 5) 

surjective (olatD 3| 

g 

AIA a Rb if and only if a - b<5, a, b e Z. 

x = 4 (mod 7) 

(:) 

f(x) =r'- 5x + 6 

gcd (315, 4235) = 315s + 4235t | 

54u + 24v = 30 23| 

+|100 - 40 ata A0 2, A SMN SI 

(6) () o(2024)-44 73 +A| 

(5) f o g 4R gof I A, 1A J: R -’ R-¢ f)=|x+x,xeR 4 g: R ’ R 

g (x) = |x| - x, xe R aTai RS03I DA| QACRI 

(equivalence relation) f D AI, 

(4) Chinese remainder G4 eA1 A | 8 

(K) f A=2. 3, 4 23, 54A1 g1 I1 i relation-44 R 3 retlexie g svImetric 



() 4=R B= R 

f(x) = 

x t y t z = 1 

x t 2y - z = b 

(1) ( 

(3) SR?J 

(*) (oS AD {(1, 5, 2), (1, 1, 0). (0, 0, 1)}, R'-ço CsR914 A (linearly independent) f# t B TIDE 

() R³-4g Gott S4g g0B spanning AD (G0, RRTA S = {(x. y, z) e R³: 2r +y -z= 0}. 

(5) a A st invertible 47R AB = 0 23, VR TS AB=0 AR1AA 4R Bn xn sf II 

(invertible) | 

(*) ATG AJ1LGaoR row reduced Echelon form oÍ PUA ÍgbA rank 13 I | 

0 

1 

5x + 7y + az = b 

2.r + | 

3 

1 0 1 

Vre A. 

1 -3 -1 

1 

2 

system of linear equations-41 
(a) qfbatg 

(3) 

1 

f-st 

2 

(AR: ) 
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Á (no solution) ? 

(unique solution) |4(4? 

-aa fAG fRS (own inverse) 23| 

(many solutions) 144? 

S+8 

ex8 

Please Turn Over 



B(2nd Sm.)-Mathematics-HIMN-2/CCF 

2. 

(2) 4 {a. B. y}. R"-a aRUA Trri (lincarly independent) (D 1, S4 ]e( 1 1, 

(8) 

R"-g qft 7afR5A (linearly independent) 5 I 

N-2v+ =0 
X-21-z=0 
basis fr A| 

42 system of linear equations-4 4 ((EA (Solution space) dimension 4 

(6) 2r -31 + 4z = 3, 3x + 21 - z = 4, 5x + 3v-z= 7 gsfa Aft uag AX = B-5 145 

(2) 7 S= (a,, a, az, a} 
a = (8, 7, 7) e R , 
S- linear span ATÁN AUEI 

1. Answer any two questions : 

The figures in the margin indicate full marks. 

(a) Find the cube roots of -1. 

Throughouu the question paper R denotes the set of real numbers. 
Other symbols have their usual meanings. 

(4) 

Answer any four questions: 

(a) Prove that sin i log 

(b) Apply Descartes' rule of signs to find the nature of the roots of the equation -l = 0. 
(c) Show that (n + 1y' > 2". n!, where n is any positive integer. 

a-ih 

(d) If the roots of the equation xtpx' + qx tr= 0 are in A.P., then show that p 3. 

a + ih 

G A5, 1 a, = (1, 2, 1), a, = (-3, -6. 3), a = (2, 
S-Q3 qto subset T fAfs t5 L(S) = L(T) 4| 

(b) Solve the equation x 
le) Solve the equation 2x' 

in sign. 

[ English Version ] 

18r 

x 

Group - A 

(Marks : 25) 

2ab 

+ 
, where 4, b are real numnbers not both zero. 

35 0, by Cardan's method. 

, 3), 
LS) 

l8r9- 0if (wo ot the roots are equal in maynitude but opposte 



(d) Using Cauchy-Schwartz inequality, prove that 

where a, b. c. d are all positive real numbers (not all equal). 

b+c C+a 

(e) Solve the equation cos z =2, where the solutions should be written in general form. 
(f) a. b, c be positive real numbers, prove that 

+ 
C 

(a+b+c+d)| --++ 

a+b 

3. Answer any two questions : 

(5) 

(g) Find the sum of 99th powers of the roots of the equation x- 1 =0. 

unless a= b= c. 

(c) Find out the unit digit of 32024 
(b) Find two integers u and v such that 54u + 24v = 30. 

(a) Suppose f: R ’ R be defined by f(r) = x- 5x + 6. Prove that fis neither an injective mapping 
nor a surjective mapping. 

4. Answer any four questions : 

Group - B 

(Marks : 25) 

(d) Examine whether the relation R, defined on the set Z by a Rb if and only if 

() 

(1) I1 A = 

a -b < 5, a, b E Z is an equivalence relation or not. 

B(2nd Sm.)-Mathematics-HIMN-2/CCF 

(b) Find the remainder when 1 +|2 +3 + 

(a) Find gcd of 315 and 4235 and find integers s and t such that gcd (315, 4235) = 315s + 4235t. 

...... 100 is divided by 40. 

(c) Find fo g and g of, where f: R ’ R is defined by f(x) =|xt x, x ¬ R and g: R ’ R is 

defined by g (x) = |x|-x, x e R. 

(d) Solve the system of linear congruences by Chinese remainder theorem 

(e) (i) Find the value of (2024). 

x= 2 (mod 3) 
x=3 (mod 5) 

X= 4 (mod 7) 

2/x2 

tn t41 is a prime nuunber. for all n E N. Is it true? Justity your answer. 3+2 

|2, 3, 4}. then find the unber of relations on 4 which are both reflexive and svmmetric. 
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(g) Let A -R. B =R\ 

-3 

2r + 1 

5. Answer any two questions : 

for all r e A. Does f-! exist? Justify your answer. 

6. Answer any four questions : 

where R denotes the set of all real. Let f: A ’ B be defined hv 

invertible. 

Group -C 

(Marks : 25) 

(a) Verify whether the set of vectors {(1.5. 2). (1, 1.0), (0, 0, 1)} is linearly independent or not in R 

(b) Find a spanning set of the subset S of R, where S = ((r, y, z) e R': 2x +y -z = 0}. 

(c) If A is invertible and AB = 0, then prove that B = 0, where A, B both nxn (square) matrices. 

(d) Find the value of 2 so that the matrix 

(a) Find the rank of the matrix by reducing it to row reduced Echelon form 

0 

(6) 

3 

1 

1 -3 -1 

(1 1 

0 1 

1 0 

x- 2y t z = 0 

X- 2y - z = 0 

2 

1 

2 

is its own inverse. 

0 

(b) Determine the conditions for which the systemxty+z = 1, x + 2y - z = b, 5x+ 7y + az = b 

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

1+4 

(c) Prove that (4 + B) (4- B) = (4- B)4 (4 + B) if 4 and B are square matrices and A is 

(e) Find the dimension and basis of the solution space of the system of equations : 

2/>x2 

(d) If (a, B, z} is linearly independent set of vectors in space R", then prove that (a + B : 
B +Y, Y} is also a linearly independent set in R". 

5x4 

Cind a linearly independent subset 7 ol the set S = 
3 -6. 3), a, = (2, 1, 5), a40, , D e R 

( Transfer the system of equation 2r- 3yt 42 = j, Jx + 2v'- 2= 4, Sx + 3y-2 =7to a matrix 
equation 4AX = B. Hence, solve the system by using the properties of matri. 

a ay, a}, at, where a, = (1, 2. 1): 
Wnieh spans the same space as S. 
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