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MATHEMATICS 

a + b³ + c-3abc >01 

2024 

Paper : CC-2 

(Basic Algebra) 

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

Full Marks : 75 

7 

( 8 QQ) 

A0, ARIA a, be RI 

(3) rR1s , rtr-2r2 +x-2 = 0, 4 AoA S80 iG Aa (root) TtI 

(a+b+cXbc + cat ab) > 9abc I 

MDC 

B(2nd Sm.)-Mathematics-MDCICC-/CCE 

(*) f tan log(x + iy) = a+ib 23, RIA a' t b'* 1, oR 29 R tan log| y 2? 
(3) a17 sin(0 + io) = tanß + isec ß 23, oR( eA1 PA0 cos 20 cosh 20 = 3| 

(5) zfR x+=2 cos 23, VRA GNNS x+-2 | 

(5) -pr+ dx -r=0 3tfö tersfs S8T anforo (geometric progression) OIA MO fAEO9 

() E afo (Cardan's Method) 1( AKI PL 8-6x-9 -0| 

(8) RAIÍ af0g (Ferrari's Method) 1J YAIATA PCA :+12r-5 =01 

2a 
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B(2nd Sm,) -Mathemnatics-MDCICC-2/CCE (2) 

frs -

(T 8 ) 

(3) qiD 15a (Mapping) f: R ’R qR g:R’R4ht AR|16 : 

S*) =x, g() =2x+3 Vre R. fog s gof fbaoa3 fshc 0| 

() 7 a |bc q4R gcda, b) =| 24, 9tA A| alcl 

xpy 24 I qR Bta 7 4x + 7y, 11 at1 f 23, TRT x, y e ZIp F16 Z-CAS-gg G 

() f: A ’ B 4+5 onto mapping ( bao) qR S c B, Tc B 3, VA e1 A R, 

rsUT)=f'()U)1 

(8) AfRS FAI AGOAg (Congruence system) 1 U03 

(*) af 

() aifs* RRIIS Gotcs PG-4g Goot (Euclid's theorem on prime numbers) f$g AI 4R N 

x=2(mod 7), x= 5 (mod 19), x=4(mod 15) | 

n(n+1) 
2 

(5) 1! + 2! +3! t . + 50!-4 KTIIBA 30 aa| s|| ÞAUG Rsjs (remainder) 21$ At fi AI 

( 8 2e) 

x 



(3) B(2nd Sm)-Mathematics-MDCICC-2/CCF 

(3) 'a'-A AA A9 A| T6 TA x + 2 +3z= ax. 3r + y+ 22 ay, 2x + 3y + z = uz-49108 qt g1 (non-zero solution) 1$| 
() 19 0 4, (2, -3, 1), (3, - 1, 5), (1, -4, 3) co3g4y afst fASAA (linearly dependent) 
() (1, 2, 3) (o}Ab 9, (1, 0, 0),. (1, 1,0), (0, 0, 1) (®31sf3 sf* AR fetA AG0 A| 

(iii) afeg 

(3) 

xty+ z = 6, x+ 2y + 3z = 10, x+ 2v + hz = . 

2 

A (no solution) 14? 

1 

3 0 -3 

(3) zf P=2 -3 
(1 1 -1) 

(3 -2 
4| 4 

13 -1 1 3) 

3) 

|2 -2 -4 2 

O= 

3 

6 

() a14 A=|1 -4 1 qR B=|| -1 0 
2 

1 

3 

1 

xty+3z =6, 2x - 4y =0, xty-3z=0 A Ta fAo CAI 

3 -2 4 

0 

6 12 

1 

2 1 -1| 

(-1 -2 -1) 

5 10 5 

-7 4) 

((8 
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1. Answer any two questions : 

The figures in the margin indicate full marks. 

Z- Set of integers, R- Set of real numbers. 

(a) Express log(1 + i) in the form a + ib, where a, be R. + tor a Ard'b) 

(b) Show that the equation x+x3- 212 +x-2 = 0 has at least two non-real roots. 

2. Answer any four questions : 

(c) Find the relation among a, b, c for which the two roots of the equation x- ar + bx -c=0 is equal 
in magnitude but opposite in sign. 

(d) For three positive real numbers a, b, c not all egqual, show that a'+ b3 + c'-3abc > 0. 

(4) 

|English Version] 

(a) If tan log(r + iy) =a + ib, where a + b?1, prove that tan log|x+y´) 

(d) Solve by Cardan's method : 

(b) If sin(0 + iq) =tan ß + isec B, show that cos 20 cosh 2p =3. 

(e) Solve by Ferrari's method : 

1 

Group - A 

(Marks: 25) 

(f) If x+ 

(c) Find the condition that the equation x-px+ dx-r=0 should have its roots in geometric 
progression. 

3. Answer any two questions : 

answer. 

-6x�9 =0. 

+ 12r- 5 =0. 

=2c087 . then show that x'+=-2. 
1 

(g) For three positive real numbers, a, b, c not all equal, show that (a + b + cXbe + cat ab) >9abc. 

Group -B 

(Marks: 25) 

2/x2 

2a 

5x4 

(c) If albc and gcda, b) = 1, then prove that alc. 

(a) If a set A has n number of elements, how many relations are there on the set A? Justify your 

(d) List all integers x in the range 1 sxs100 that satisfy x = 7(mod 17). 

2/%x2 

(b) Two mappings f: R’ R and g: RR are defined by f(r) =x2, g(x) = 2r+3 reR. Find the 
mappingfog and gf. 



4. Answer any four questions : 

(a) A relation p is defined on Z by xpy holds if and only if4r + 7y is divisible by 1l for x, y e Z. Show 
whether p is an equivalence relation on Z or not. 

(b) Let f:A ’ B be an onto mapping and S ç B, Te B. Prove that f(SUT) =f'SUf'T). 

(c) Use mathematical induction to prove the sum of first n natural number is "! 

(d) State and prove Euclid's theorem on prime numbers. 

(e) Solve the following system of congruences : 
x=2(mod 7), x= 5(mod 19), x=4(mod 15). 

(5) 

() Find the remainder when 1! + 2! + 3! + ... + 50! is divided by 30. 
(g) If p and p+ 8 are both prime numbers, prove that p = 3. 

5. Answer any two questions : 

(a) If 4= 
2 -1) 

-1 
then show that 

Group - C 
(Marks: 25) 

6. Answer any four questions : 

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

-- Hence find 4-1, 

(c) Prove that the three vectors (2, -3, 1), (3, -1, 5), (1, -4, 3) are linearly independent. 

(b) Find the value of 'a' for which the system of equations x + 2y +3z = ax, 3x + y+ 2z = ay, 
2x + 3y +z = az has a non-zero solution. 

6 

(1 3 -1 1 3 

(d) Express the vector (1, 2, 3) as linear combination of the vectors (1, 0, 0), (1, 1, 0) and (0, 0, 1). 

1 2 -2 -4 2 

3 1 3 

3 

Sx4 

2 

(a) Investigate for what values of 2 and 4, the following equations x +y+z = 6, x + 2y + 3z = 10, 
x+ 2y + hz=u have (i) a unique solution, (ii) an infinite number of solutions and (iii) no solution. 

(b) Reduce the following matrix to Row-Echelon form : 

-2 4 

0 -7 4) 

2x2 

5x4 
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1 2 

(c) If A=|1 -4 

3 0 -3 

real. 

(d) If P= 2 -3 
1 -1) 

and B- 1 

4 and 
3 -2 3 

(e) Check whether the vectors 

B= 

1 

|2 
1 

equations x +y + 3z =6. 2r- 4y =0, x+y-3z = 0. 

-1 

1 

(-1 -2 

(6) 

= 6 12 

5 10 

1 

show that AB- 61. Hence or otherwise solve the 

5 

: then find rank of P + 0. 

2+x 
are linearly independent, where x(z 0) is 

(f) Prove that a set of vectors containing null vector is linearly dependent. 

(g) Prove that a set P= fa], a),..., a,} is linearly dependent if and only if at least one of the vectors 

in P is a linear combination of the others. 

2 
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