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UNIVERSITY OF NORTH BENGAL

B.Sc. Programme 4th Semester Examination, 2021

SEC2 (P2)-MATHEMATICS

Full Marks: 60

ASSIGNMENT

The figures in the margin indicate full marks.
All symbols are of usual significance.

The question paper contains SEC2A and SEC2B.
The candidates are required to answer any one from two papers.
Candidates should mention it clearly on the Answer Book.

SEC2A
THEORY OF EQUATION

GROUP-A / es-=

Answer all questions:

TFI6 AT Te W8S

(@) If (ax’ +bx* + cx +d) be divisible by (x> +c?), then show that ad = bc .
M (ax® +bx> + ex+d), (X +¢*) =R Kooy 2 eizE A8 @ ad = be .

(b) If p, g, r be positive, then show that x* + px’ +gx —r =0 has one positive, one
negative and two imaginary roots.

M p, g, r GSE WAL W O @AE @ x* + px’ +gx —r =0 ISR G0
(I, @F 6 YN @R 96 I & izl
(¢) If the roots of the equation x* —ax* +bx—c =0 be in harmonic progression, then

show that the mean root is % .

M x® — ax? + bx — ¢ = 0 ANFACR Aerafe] [eidre @9ife (harmonic progression)-(o
WwWW@WW%WW%(mean) %

(d) Find the remainder when x° —3x* +4x” + x + 4 is divided by (x+1)(x—2).

=3t A+ x+4 @ (x+1)(x—2) B 9 FA @ ST wAveqt A of el
41

(e) If the sum of two roots of the equation x* +a,x* + a,x+a, =0 is zero, prove that

a,a, =da,.
WM X +ax’ +a,x+a, =0 FANFAER 7O NGF @9RFS W 2 OlFE e I
a,a, =a, |
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GROUP-B / f<etat-2

Answer all the questions 12x3 =36
(G ERCCERG )
2. (a) If a be aroot of in equation x’ —3x+1=0, show that other two roots are ¢’ —2 4+4+4

and 2—a—a’.
X =3x+1=0 NFAER 930 A& o 2 @WS @ o7 4P A@ o -2 @R
2-a-a’.

(b) Transform the following equation into one which shall want the 2™ and 3" terms:

xt—8xP +24x° + px+¢g=0

x* —8x +24x7 + px + ¢ = 0 ATFIANCE AN G0 AN FAET F9 A T @R
O3 #nE HeFES AT |

(¢) Find in range of k that the equation x’ —3x +k = 0 may have all real roots.
fe-Stwa fetafs ey 0 @RICT £-99 376et AT &) 1 —3x + k = 0 FNelloa 3

e AT 2!
3. (@) If o, &, -+, ¢, are the roots of the equation 6+6
X"+ X" py X +p,ax+p,=0

Prove that (o +1)(ar; +1)(ap +1)=(1—=p,+ py =) +(p—ps + ps — ).
W X"+ "+ pyx A e +p,_x+p, =0 FNeACE e o, @, -, 0, D
OIR( AN 9
(@ D)0 + 1)@y + D =(1=py + Py =) +(py=ps +ps =)’
(b) Solve, by Ferrari’s method, the biquadratic equation

x*+50° +x7 —13x+6=0
Ferrari #/@fo0® x* + 5x* + x* —13x + 6 = 0 gd® AT A T4

4. (a) If @ be an imaginary root of x'' —1=0, prove that 6+6
AWy —1=0 ANFAT G A& o 7 AS @
11
(a+2)@? +2) (@ +2) = 3“

(b) Solve the equation 40x* —22x* —21x*+2x+1=0 given that the roots are in
harmonic progression.

40x* —22x° = 21x% +2x +1=0 IS0 TN F9 FCT (LA AR ANFLeABA
Jerafer 7o @9focs (harmonic progression) BRI

GROUP-C / eia-4t

Answer all the questions 7x2 =14
FIF ATHE Ted WS
5. Show that the equation x* —14x> +24x+k =0 has 4+3

A8 @ x* —14x” + 24x + k = 0 ANFACIF
(i) four real and unequal roots, if —11<k <-8.
BIRI AT R BT & AP, A —11<k <-8.
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(i) no real root, if £ >117.
(I %S e AP A, AW k> 117,

6. (a) Solve the equation 4x*—85x®+357x> —340x+64=0 by changing it to a 4+3
reciprocal one.

4x* —85x +357x% —340x + 64 = 0 FNFIDCP 27F (reciprocal) FANFACE SR
FCI AT

(b) Solve the cubic x’ —6x—9 =0, by Cardan’s method.
Cardan */&@fete x° —6x—9 =0 G9® FAFITE AT« I

SEC2B
NUMBER THEORY
GROUP-A / es-=

Answer all questions 2x5=10

FIF AT Ted wie

1. Find / S fosfa <512
ged(12378, 3054)

2. Use the theory of congruence to establish:
Congruence ©Cgd AR 7% alfefe ¢
7312% ~1

3. Solve: /AN FFe 6x+51y=22.

4. Give an example to show that ca = ¢b (mod n) need not imply a = b (mod 7).
TRIACIR ARG @A @ ca = b (mod n) 7@ g = b (mod n) -G Ho® F@

5. Find the remainder when 15! is divided by 17.
17 == 15!-( O S0 ( SIoIee 2iean i o fojefdy 5311

GROUP-B / fTeia-2

Answer all questions 12x3 =36
I 2THA Ted wie
6. (a) Let p be a prime. Find a necessary and sufficient condition for which the linear 5

congruence ax =1(mod p) has a unique solution.

61 p @36 (ferd AT OIRET ax =1 (mod p) @RSF congruence-9d (@FIETING G
AR PR SATACT @R 7 *Sefer fefa w41
(b) Consider the linear congruence 17x =9 (mod 276). Find its general solution and 7

then integer solutions by solving an equivalent system of congruences, using
Chinese Remainder Theorem.
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$9 17x =9 (mod 276) @b AT congruence ©I2(e 2R AR AN (general
solution)-fb e ¥4 @3 SIF#R Chinese Remainder &2 727 F3 @3 7gey
congruence &P AN B ‘{“fﬂ‘{?m ST (integer solution)-5 e 411

7. (a) Use Fermat’s Theorem to prove the following:
Fermat-&3 To#mifb <2 Sea oo efe eme s

(i) 13 divides 11'*"*° +1 for all ne N. 3
7 ne N-9a & 13, 1120 41 & ol F6)
(i) If ged(a, 35) =1, show that a'? =1 (mod 35). 3
M ged(a, 35) =1, @A @ ¢'? =1 (mod 35).
(i) Verify that 5°® =4 (mod 11). 3
5% =4 (mod 11) =6 IBIR 741
(b) Find the remainder when 1!+ 2!+ --- +100! is divided by 15. 3

15BN+ 21+ - +100! (F Ol FC5T (T ST 2ANeT T @t [{ef7 5411

8. (a) Prove that an integer p is a prime iff (p—1)! + 1=0 (mod p). 8
2l 39 @ 2R p (e 2@ 7 @R @I I (p—1)! + 1=0 (mod p).
(b) If p be a prime, prove that for any integer a, 4

T p @36 GNfERE TR W SR @ @I 2R ¢-97 T (A @,
pla? +(p—D'a and pl(p—D!'a’ +a

GROUP-C / eia-4t

Answer all questions 7x2 =14
FIF G ATHE Ted e
0. Use Euclidean Algorithm to find gcd(1769, 2378). Further, find integers x and y 7

such that ged(1769, 2378) =1769x + 2378 .

Euclidean $&R(® (algorithm)-a ARG ged(1769, 2378) WG el 41 Toizg,
ged(1769, 2378) =1769x + 2378y IR (6 F1a S0 @+ x @R y 7oA fdt 32

10.(a) Find the invertible elements in Z[{]. 2
Z[i]-43 ey 5o BoAmie (inverse element)-&fe e 1
(b) Define Gaussian prime and give an example. 2
Gaussian prime & ©f 4%f6 SrizaceR ARIE) @)
(¢) Find inverse of 17 modulo 100. 3

17 modulo 100-93 S (inverse) e w1

X
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