e—

3l

R

(BindSm)-Mathematics MDCICCICCF)
2024

MATHEMATICS — MDC
Paper : CC-2
(Basic Algebra)
Full Marks : 75

Candidates are required to give their answers in their own words
as far as practicable.
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faert - =
(39 ¢ x@)

(- 7o ST Oeq WS 2 a3
() log(1 +1)-CF a+ ib T I A, AN a,b € R
() o8 @, x> +x3 - 22 +x -2 = 0, @2 FAFHI 5O 16 A (root) SARKA |

() x3—ax? + bx — ¢ =0, 9% TR o I A @R oA o @ 20, g, b, 93 T4 74 <7
R |

(®) IM a, b, ¢ To7 T LHIGS A GFA @ O HFCE3 I 7, O &l Al (@,
a+b3+c3-3abc>01

(F-(F 51315 2784 T8 WG ¢ @x8

o~ 2 2 7L
(%) T tan log(x + iy) = a + ib &Y, @A @ + b2 # 1, O Wl A tanlog(x‘ +y')=—';l—, l
l-a” -b
(%) A sin(6 + ip) = tanP + isec P 2, OIZTA oW A cos 20 cosh2¢ =3 |
(o) x3 = px? + dx —r =0 720a Ferafa wried eaifore (geometric progression) VL =@ fozmoi
T

(9) PG “%fed (Cardan’s Method) HI&ITA W S ¢ X3 —6x—9=01
() @aifa #%feq (Ferrari’s Method) AIZITAY T4 6 ¢ x4+ 12x - 5=01

X L

(® AW a,b,c foald @& «qige ABL MU (O] FBEHL AW W), ORE  GN B
(a+b+c)be+catab)>9abce |

1 |
() 3 x+—=2cos§ 3, OIelE (N6 X1 +— =2 |
X
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(@) T A GT5-aa A n FREA A A, Gzl A Gih-aq TAd B 98 sl (isfa @l A 2 TELaq 721efq)
el ral|
(2) 96 fo@et (Mapping) /:R—> R @4t g: R—> R G e ¢
() =x2 g(x)=2x+3 Vx e R fog 6 go f foweam fiswad wral|
() T a|be 93 ged(a, b) =1 24, O &l LAl @ alc]
() 1 <x <100 43 Sz 504 378 A4l 31l x-«a9 wiferee foiefy a1 A x = 7(mod 17)— 4% 74%73 g
34|

(- BIAfs ATa7 Ted niS 2 @x8

(%) 7-(75-99 Boq 43T 7o p frrsfafresia e ¢
xpy TTA Al @98 wga T 4x+ Ty, 11 @€ e &, @ x,y e Z1p TAED Z-(Fo-47 &7
equivalence A 2a 6 A1l A6E Fel |

(<) a7 f: 4 — B <% onto mapping (¥5 fb@) 93 S B, T c B =¥, O3 &9 Fa1 @,

rlsun =" @usrim

(1) sfififes STArZTEE SR @ T G, A2 AR FeHR A A ”(”;l) |

(9) Ghferd A T 28Fu-97 G4 (Euclid’s theorem on prime numbers) f%?{@ I GR 4N
Fal

(¢) fasfafae saarE™ 335074 (Congruence system) I ST 2
x =2(mod 7), x=5(mod 19), x =4(mod 15) |

() 11421+ 30+ ... + 501-43 ABTF 30 Gl w19l Fee A @IS (remainder) AT Gif6 Whsie T
(v) 7l p @ p?+ 8 GUGIE Cfers Ayl @, wlzee ol p = 3

faetef - of

(T4 & @)
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(Qj) ‘a'-tﬂa W ﬁ‘fn m mcs ¢‘C< X+ 2", +32 = ax, 3X ' y + 25 = ay, 2,‘ -+ 3}1 + 2z (IZ'""QB\ ’YﬁTﬁ‘Tfl?fﬁ?‘
3% X RO AW (non-zero solution) 13 |

(1) &9 IR, (2, -3, 1), 3, - 1, 5), (1, -4, 3) csFqqy taf4aeIa fors9Ma (linearly dependent) |
(9 (1,2,3) 32, (1,0, 0), (1, 1,0, (0, 0, 1) coFashe cafera seyfGagel feoitra etarat @rat

v W—WWWWW: «~8

(F) A QR p-a9 @I (PR N & WferRe wflivabnitaa (i) gl s, (i) oy s a2
(iif) WG AR (no solution) AN ?
xXtyt+tz=06,x+2p+3z= 10, x + 2y + Az = p.

(@) fsfeRe wite-B @-3%em w51 (Row-Echelon) fidf 7731 2

13 -1 13
1 2 -2 -4 2
31 3 -2 4
6 3 0 -7 4
1 2 1 2 1 1
(o) W A=[1 -4 1| @& B=|1 -1 0| =¥, O=E GRS AB=6]| 97 A I TTSA
30 -3 2 1 -1

x+y+3z=6, 2x—4y =0, x +y -3z =0 FANFIPRES TN Nefy 1|

1 1 -1 -1 =2 -1
(R) T P=[2 3 4|«x Q=| 6 12 6| 45 ove Wi, o7 P+ 0 wikwhs oz Ak s
3 -2 3 510 5

(¥) AF[]:"J, Az{zﬂ] (OF7%7 (fPITT FIA fF A1 ABR FC 1 [x( 0) G0 I W 1]

X
(5) &9 SR &, 77 (€F3' TS FIa oS @Il ($30a O (aRPeIta e (linearly dependent) |

(®) @59 S, G5 P ={oy,0y,...,a,) @@ e 2@ 1 qag vgmig 3t P eF-93 wse 93l
(@34’ (@ ) (939 slaa (@fs yfe e dom s Ay |
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[English Version|
The figures in the margin indicate Sfull marks.

7 — Set of integers, R — Set of real numbers.

Group - A
(Marks : 25)

1. Answer any two questions : 2/}

(a) Express log(1 + i) in the form a + ib, where a,b € R. (_’ +| SR )
(b) Show that the equation x5 +x3 —2x2+x—2 = 0 has at least two non-real roots. !+~

(¢) Find the relation among a, b, ¢ for which the two roots of the equation x3 —ax? + bx — ¢ =0 is equal
in magnitude but opposite in sign.

(d) For three positive real numbers a, b, ¢ not all equal, show that a3+ b3+ c3-3abe>0.

2. Answer any four questions :

2a

(a) If tan log(x + iy) = a + ib, where a®+ b2 # 1, prove that tan log(x2 + y2) = ﬁ
p— a —
(b) If sin(B + ip) =tanP + isecf, show that cos20 cosh2¢ = 3.

(c) Find the condition that the equation x3 —px2+dx—r=0 should have its roots in geometric
progression.

(d) Solve by Cardan’s method : x3—6x—9=0.

(e) Solve by Ferrari’s method : x*+ 12x — 5 =0.

(f) If x+—1—:2cosg, then show that x7+L7:—2.
x x

(g) For three positive real numbers, a, b, ¢ not all equal, show that (a + b + ¢)bc + ca + ab) > 9abc.

Group - B
(Marks : 25)

3. Answer any two questions : )
(a) If a set A has n number of elements, how many relations are there on the set 4? Justify your
answer.

(b) Two mappings f/: R — R and g: R — R are defined by f(x) =2, g(x) =2x + 3 V x € R. Find the
mapping fog and go f.

(c) If a|bc and gcd(a, b) =1, then prove that a|c.

(d) List all integers x in the range 1 <x <100 that satisfy x = 7(mod 17).
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4. Answer any four questions :

(a) Arelation p is defined on Z by xpy holds if and only if 4x + 7y is divisible by 11 for x, y € Z. Show
whether p is an equivalence relation on Z or not.

(b) Letf: 4 — B be an onto mapping and S < B, T c B. Prove that ,/"(.S’UT): f "(.S')Uf"](T)'

3 ae . . n+1
(c) Use mathematical induction to prove the sum of first » natural number is n( 5 ).

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

Group - C
(Marks : 25)

5. Answer any two questions : 2Yax2

2 -1
(a) If A:[ . 2), then show that %(4,4—,42):12_ Hence find 471

(b) Find the value of ‘a’ for which the system of equations x + 2y 43z = ax, 3x + y + 2z = ay,
2x + 3y + z = az has a non-zero solution.

(c) Prove that the three vectors (2, —3, 1), (3, — 1, 5), (1, — 4, 3) are linearly independent.
(d) Express the vector (1, 2, 3) as linear combination of the vectors (1, 0, 0), (1, 1, 0) and (0, 0, 1).

6. Answer any four questions : 5x4

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

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

1 3 -1 13
1 2 -2 -4 2
31 3 -2 4
6 3 0 -7 4
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12 0 2 11
) If A=|1 —4 1| and B=|1 —1 0], show that AB=GF. Hence or otherwise sojye ¢,
 the
30 -3 2 1 -1

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

-1 =2 -1

I 1 -1
6 |: then find rank of P+ 0.

(d) If P= 2 =3 4 | and Q: 6 12
3 2 3 5 10 5

14+ x 2+ x
(e) Check whether the vectors AI:[ AJ, /42:[ J are linearly independent, where x(x0) i
x x ’

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

(g) Prove that a set P={a;,0a;,...,0,)} is linearly dependent if and only if at least one of the vectors

in P is a linear combination of the others.
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