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UNIVERSITY OF NORTH BENGAL

B.Sc. Programme 4th Semester Examination, 2023

SEC1-P2-MATHEMATICS

(REVISED SYLLABUS 2023)
Time Allotted: 2 Hours Full Marks: 60

The figures in the margin indicate full marks.

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
C PROGRAMMING LANGUAGE

GROUP-A / fetl-3 / g

1. Answer any four questions: 3x4=12
-G 5115 2lesd Ted wies
P IR TP IR T8y :
(a) Define conditional operators. Give suitable examples. 3

{7 S#I[54 (conditional operator)-2fer kel wie Twizgem Tz |
Conditional operators TR 7 ;103 SUSEESISHEUES |é;|o§ q 1

(b) Write down the C-expression for the following functions. 3

e (yzZ/IO)5 and cot® x +| xlogg x|
e S5 (function)-@feR C-ARTRET =143
x4 (yzZ/IO)5 @R cot? x +| xlog x|
Forer SpRiEs 91 1T C-arfieaes ey
PR (yzZ/IO)5 A1 cot? x +]| xlogyo x|

(c) Write a short note on logical operator. 3

(@& (Conditional) SIEEAS T 71t Bivl (57191
Logical operator HT ®ler fewqufy ﬁ@ﬁ?{ |

(d) Describe four basic data types. 3
515 (e ©iot 47 (data type) 3671 5411
IR ITYRYT ST FPRE®H Ui T8 |
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(e) What are the purposes of scanf() and printf() statements? 3

scanf() '€ printf() Rfoeler Sraxrafe T F
scanf() 31 printf() HLTEED IeTEH & B 817
(f) Give differences between the Compiler and Interpreter. 3
FAAEAR (Compiler) @k TORCEGH (Interpreter)-@3 2N & & 9
Compiler 31 Interpreter aﬁﬂiﬁﬁwﬁﬂ@?{l

GROUP-B / fepl-4 / Iqg-a

Answer any four questions 6x4 =24
@-(FIA! 5AT5 &Ted Ted wie
T IR T TR fogery
2. Which of the following are invalid constants and why? 2+2+2
(1) 5 x1.5 (i1) 99999 (iii) +100
eI (Firefr sitay & 9. @ 2
(1) 5 x1.5 (i1) 99999 (iii) +100
=T H& 1 3 ReRAT (invalid constants) &1 R faT 2
(1) 5 x1.5 (i1) 99999 (iii) +100

3. What do you mean by library functions? Explain with examples: 6
stdio.h and math.h
SR SCFE 0O {F (@R ? stdio.h <R math.h-(F SRR P11
Library YoRig® H~lel & g3+ ? stdio.h 3 math.h <Tg ISTERUES wfed duid
IR

4. How would you decide the use of one of three loops in C for a given problem — 6
‘while’, ‘do-while’ and ‘for’. Explain with example.
C-cellaifir <foe «aflo wrpite e Foref TaaE aifimel = Enizaenz
RINIEEH
‘while’, ‘do-while’ @R ‘for’ |
dquTSel C AT fagUe! FeRTe! AT 9 o0 ‘while’, ‘do-while’ 31T “for’ e Taer
U TR R T+ (U T8 | ISTERUIDT AT Ui T8 |

5. Write a C-program to convert a given number of days into month and days. 6
@36 C-calfir @74 A @6 7 i e @ T ~fRafes Faa1
STERAe TEATETTS HfeT ¥ [ gReHT SUT=IRYl T C-program oRe8 N |

6. Using if-else statement check whether an integer is prime or not. 6

if-else R M A= F5 @ IR AT (Tfere 1|
if-else statement HART TRR Ueh YUTieh 3PATS 81 b 8IS WR SA19 T8I |
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7.

Using ‘while’ loop find the number of digits present in an integer.
‘while’ ¢RI AR @ 71 WY Toifze sefem )y aifza w1
‘while’ T TR TR Te qUIfep AT SR 3fehazdh! AT Uil TSRl |

GROUP-C / fq@nt-at / w51
Answer any fwo questions
- ﬁ otad Ted wie

1 g ) IR RegE

8. (a) In acompany an employee is paid as:

If his basic salary is less than 1500, then HRA = 10% basic salary and DA 90% of
the basic salary. If his salary is either equal to or above as 1500 then
HRA= Rs. 500 and DA = 98% of basic salary. The employee’s salary is input
through the keyboard. Now write a C-program to find his basic salary.

OB IER GG FIHICE ATSIE ([Fod (RET T (@2

i7" (Mo (94 (Basic Salary) 1500-99 (503 % 23 O ©FF &g HRA @R DA
NfeT @O TAEF 10% @R 90% | AW O @S 1500-9F FoA« S| ({27 O&
HRA Rs. 500 &% DA (feF @O 98% =1 I FHREA @O IFCHIER
Keyboard-&3 M 0 1 T ©[ @ C-c2ai 71t TR (e @on
39|

DT Ueh HHARICTS dold [Ggs:

AT IHDT ATIRYT Told 1500 H=T B9 B 9, HRA = ITERYT detad! 10% T DA
SMERYT TATDT 90% | AT IHHT TAT 1500 SRR aT A1 & 7 HRA = Rs. 500 3
DA STERY TeTadl 98% | PHARIDI TeTel fPalS ATHT input § | AT IFDT ATER
Jl TeTd U1 oS C-program eETe N |

(b) Explain ‘switch’, ‘case’ statements with examples.

‘switch” @ ‘case’ TRJfoRfer Srizzeiz A< 41
‘switch’, ‘case’ statements SaTERUT Hfed auf 814 |

9. (a) Write a program in C to compute the series 1—x2/2!+ x4/4!—x6/6!+---- and

compare the obtained value with cos(x).

G C-(2NNfR 12 T AR Frfere @b st 1
1= x2/214 x* /4= x0J6 1+ ..

R e T Gl T cos(x) -7 TCAR AL |

G 1 x2/214 x* /41— x8/614 ... TUFT T+ C-program RETEN X UTH T cos x
T T B |

(b) Define a two-dimensional array and find the sum of two n x n matrices.

4079

@35 TG array WIS 39 @R SR AR 46 1 x n G @iswe Aifza T4
© A W (array) IRWIMNT T{EN] AT §8 nxn matrices DN ANTHeT R
RSB |

12x2 =24
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10.(a) Assuming that x=2, y=1 and z=0. What will be their values after execusion

of following C-code segments?

o

RS x=2, y=1 @R z =0, T A {5l C-Fires s=ifba M [FeE
Hfiafee g ©f [efa a1

x=2, y=1 31 z=0 7 A= C-code TUSEHDI BRIFAIT Ufes K18l Hed B
gD

el

switch(x)
{
case 2:
x=1;
y=x+1;
case 1:
x=0;
break;
default:
x=1;
y=0;
}

(b) Write a C-program to produce following output

Gl C-(@lelfk -9 ARy el wiessHh e w:
f7=T output ITUTET T C-program RETE,

*

* 3k

* ok 3k

* ok ok %k

* ok ok ok 3k

11.(a) Read ‘n’ (integer) and ‘n’ real numbers in a C-programming to obtain the smallest

(b)

4079

number among them.

G5 R > TR p” A AT TR A 9K @I C- (2R -G R SN T4y
I e AT IRYICT a1

o 7ed 9 e AT AT UTH T C-program T ‘n’ (IUITeR) 3 n’ (ARfded GEa)
REREIST

Write a program in C to determine the real roots of a quadratic equation
ax2+bx+c:0,where a, b, ¢ are real numbers.

G35 C-@NelifiR @72 7 AR @ e wRwacer A% Feefens W s ame
ax’ +bx+c=0 @A a, b 4R ¢ Fo70 W 721

ax* +bx+c =0 feaa FHeRw o aRafds qeTe el T C-program ?1?9_13 q
STEl @, b, ¢ ARID HEATE & |
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(b)

(c)

(a)

(d)

(e)

4079
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SEC2B
THEORY OF EQUATION

GROUP-A / fetl-3 / g

Answer any four questions:
- BIAf5 2leed Tes mise
P IR THPT IR B

Find the remainder when 4x> +3x> + 6x% + 5 is divided by 2x +1.
4%3 + 3% +6x2 +5 (3 2x + 1 =R Ol TCH (@ ©IICAT QTS of fvely 5411

4x° +3x% + 6x% +5 TS 2x+1 o IR =T qiehT U=l RSB |

Determine the multiple roots of the equation
X +2xt +2x° +4x? +x+2=0.
X +2x 4233 +4x? +x+2=0 TR0 @ideF Fwe™ (multiple roots) foef
Q1
X +2x 4230 +4x? +x+2=0 WW%WWI
Apply Descartes’ rule of signs to find the nature of the roots of the equation
xt+2x% +3x-1=0

Descarte-a3 5% TS @9 @ x* +2x2 +3x —1 =0 AT Aol PO Qe
<[4

X +2x% +3x—1=0 THIPRUIDT HeTewmd! Heicl U=l ST Descartes” rule of signs
oI T |
Solve the equation x> —9x? +23x—15 =0, where roots are in A.P.

x> —9x? +23x —15 = 0 TN FAIF T4 T FerefeT AP, (@ SR |
THIBRU x° — 9x? +23x — 15 = 0 1S FHTEN e, STqe! JeTew A.P AT & |
If x* + px? + gx+r has a factor of the form (x —&)*, show that 8p> +274% =0.

i x4+px2 +gx+r-9g (x—ac)3 G o TeANVE T OIFE MRS @ 8p3 +27q2 =0.

e x* + px? +gx+r DI factor (x —a)® BT OUHT HY, SSTER 8p° +27¢° =0.

Show that the roots of the equation 1 + 1 + 1 :l,where a>b>c>0,
xX—a x-b x—-c X

are all real (a, b, c are real).

cmn\@czrxl PR S :%W‘WW%@%WNW(&&C)W

-a x-b x-c
R a>b>c>0.
Suiceyl xla+x£b+x£c:% P Iolew AP B UM @ISR, el
a>b>c>0 G IRAD G&AT (a, b, ¢) &1

3x4=12
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GROUP-B / &@ta-4/ agg-1

Answer any four questions from the following
E-CFIC! 51A5 2THd Ted wie
P IR T#HP! IR B

Solve the equation 2x° +x% —7x—6=0, given that the difference of two of its
roots is 3.

2x3 + x% = 7x — 6 = 0 AT TN T2 AR Y0 AT R 3 2ne SR |
TGP G5 JTE0eD! Il 3 &1 9 FHIBROT 2x° + x% — Tx — 6 = 0 FATEI e |

If a, f, y be the roots of the equation x> —3x>+8x—5=0, then find the
equation whose roots are 2a +3, 28 +3, 2y +3.

W x3 —3x2 +8x—5=0 FNFCR o, B, y IS W OH @ «FH 7w el
AR AGT 20 +3, 28 +3, 27 +3.

IR a, B, y FHEI x° —3x% +8x—5=0 PI HoIe%w &1 ¥, FHDROT G=AT AN
BIRY SR Hole® 81 2a +3, 28+3, 27 +3.

If abe an imaginary root of x" —1=0 where 7 is a prime number, prove that
(I-a)(1-a?)(1-a" ) =n.

M o, x"—1=0-99 G FHES & 2 @A 7 GO qfere WA @™ 7
(I-a)(1-a?)(-a"=n

IR o, x"-1=0 DI DD JA & F T TEN (1-a) (-a?) -
(I-a"=n & n T 9T AT & |

If @ be a multiple root of order 3 of the equation x* +bx% +cx+d =0 (d #0),

show that « =ﬁ.
3c
AWM o, x*+bx’+ex+d=0 (d=#0) FNFACR 3 @ (B @30 eldor A=

(multiple root) L OIRET MAE @ o = % .

Al FHRT x* +bx* +ex+d=0 (d#0), B o T P9 3 B 9ga & 0

IR 5 a :%.

Solve by Cardan’s method x*> —12x+8=0.

Cardan ?/&@fete x° —12x +8 =0 (& FNYF F4|
Cardan’s fafer gRT IHTEI= N |
X —12x+8=0

If a be a special root of the equation x® —1=0, prove that

(@+2) (@ +2) (o] +2)=2—

6x4 =24
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m x¥ —1=0 7N ¢ 93T R A (special root) 2 OIRE &l T

(@+2) (@2 +2) - (a7+2)=%.
A R x® —1=0 BT o T fIT 7T (special root) HY FHIUT THRIRY
(@+2) (@2 +2) - (a7+2)_%

GROUP-C / f@tl-at / T

Answer any fwo questions from the following 12x2=24
I~ 715 @ted T mie
P 53 TEPT ITR e
8. (a) Solve the equation by Ferrari’s method 6

xt+6x2+3x+10=0.
Ferrari &St x* +6x% +3x+10 =0 FNFIOE AL F |
Ferrari’s fafer gRT Tteneor I8 R x4 + 6x2 +3x+10=0

(b) Solve the reciprocal equation 6
x*—8x? +17x* —8x+1=0.
x* —8x3 +17x% —8x +1=0 SNF 77 (reciprocal equation) & FT T4
URERNE (Reciprocal) FHIBRUT THTEM TR |

xt—8x3 +17x%2 —8x+1=0

9. (a) Find the equation whose roots are the roots of the equation x* —8x? +8x+6=10 6
each diminished by 2.

GG TNl foefy o9 T Aerafer 1t — 8x2 + 8x + 6 = 0 FTRFACR 2ffefb et (2 2 F01
HIBRUT Ul ITEI STe! JeTe® FHIPROT x* —8x% +8x+6=0 I eTe® 7ol 2 o
TCPI §B |

(b) Show that the special roots of the equation x° —1=0 are the roots of the equation 6
X+ +1=0.

@8 @ x’ —1=0 AR R (special) TFee@ x0 + x° +1 = 0 FAFCR e

1
ISR fb FHIeRTT 7 —1=0 T A9y Hefew FHIBRU 10 +x° +1=0 @I JeoTg
54
10.(a) If the equation x* +ax® + bx? + cx+d =0 has three equal roots, then show that 6
each of them is equal to 602;@.
3a” —-8b

T xtrad +hx? +ex+d =0 FRNFAER oI e W 7@, oRE e @ Ow

2o e 602“’5 a3 I
3a” —8b
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(b)

11.(a)

(b)

4079

Al THIBRT x* +ax® +bx? +ex+d =0 BT AT TR JTg® U, SESTEN b

forse 92 Ul 6"2_ab RER B |
3a“ —8b

Use Sturm’s theorem to show that the equation x* —3x> —2x% + 7x + 3 =0 has one
root between (—2) and (—1), one root between (—1) and 0, and the two between 2
and 3.
Sturm TG TR T (S @ x* —3x% —2x2 + Tx +3 =0 INFACR G A&
—2 @R —1-GF W&, T G0 @ —1 @R 099 & =% K1 970 e 2 =R 3-99 W&
AR

Sturm’s theorem TRINT TR SETSTRIY, fdh FHIARUT x* —3x® —2x% +7x+3=0 PP
qoT 2 3 —1 el T T -1 I 0 a2 I3 Mg |

If a, B, 7 be the roots of the equation x> +2x? +3x+4=0, find the equation
where roots are 1+é, 1+L, 1+l.

B /4

I o, B, y; ¥ +2xF +3x+4=0 INFAR IS T, OF G0 ANl el 7
g Aerafe
1+l, 1+l,1+l.
a

By
Al FHBRT 2% +2x% +3x+4=0 @ JoO8® a, B ST y WY, FHG oA

SNISHEIS S EA S 1+i, 1+L, l—f-l g |
(24 >R

B /4

If & be a root of the equation x> —3x—1=0, prove that the other roots are

2—a2, at-a-2.

W X3 —3x—1=0 AN @0 I& ¢ 2, O e 79 I Jasfe 2 - a?,
o’ —a -2 TR
I PRI x° -3x-1=0 B o TP oI 90 QRPN & 3T Jogw 2-a?,
az—a—2§7-[l
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UNIVERSITY OF NORTH BENGAL

B.Sc. Programme 4th Semester Examination, 2023

SEC1-P2-MATHEMATICS

(OLD SYLLABUS 2018)
Time Allotted: 2 Hours Full Marks: 60

The figures in the margin indicate full marks.
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
NUMBER THEORY
GROUP-A / ol-3 / & 5-®
1. Answer any four questions: 3x4=12
Q- BIAfG 2Cid e mise
Pl TR T&bT SR T8 :
(a) Prove that the square of an odd integer is of the form 8k +1, where k €Z. 3

2ol T @0 SR 2R 0 T 8k + 1 2 @RI k e Z.
f4STR qUIehepT &7 8k + 1 BT HUHT &8 W AT {81, el k e Z |

(b) If p and p? +8 are both prime numbers, prove that p =3. 3
IMp @R p? + 8 TORE (NERF WL 2 SR 2o 7 p = 3.
AR p A p? +8 T AMAUIST HAT WY YHIT THER b p =3 &0 |

(c) Solve: 6x+51y=22. 3
M 98 6x + 51y =22
HHTY R 6x +51y =22

(d) If ged(a, b) =1, prove that ged(a + b, ab) =1. 3
M ged(a, b) =1 ORI ged (a + b, ab) =1.
afe ged (a, b) =1 9Y, YAV TERY fb ged (a +b, ab) =1 §B |

(e) Show that 3 is a quadratic residue of 23. 3

@4le @23 @3 quadratic residue® 3 21
23 &1 3 W quadratic residue &1 9+ SETSTBI |

(f) Find the primitive roots of 4. 3
4 @3 primitive rerafel e w1

4 P primitive JeTe YT RSB |
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GROUP-B / F@t-4/ agg-1

Answer any four questions 6x4 =24
CE-CHICA! 5175 eTeid Ted wie
P IR THPT IR e
2. Prove that an integer p is a prime iff (p —1)!+1=0 (mod p). 6

2ol T @36 SR p (e 20a 3 @R (e 3
(p—-D!+1=0(mod p).

TMHTOT T8 Y. o Uep quTieh p ARSI 81 IS (p —1)!+ 1= 0 (mod p) & HT 71 |

3. Solve the Diophantine equation 12x + 25y =331. 6
12x + 25y =331 Diophantine ARG T |
Diophantine TR FHTEM TR 12x + 25y =331.

1'?"*¢ 11 for any integer n>0. 6

4. Use Fermat’s theorem to prove that 131
Fermat-93 28 AR &l 9 131112746 +1, @~ PR 1> 093 & |

Fermat’s theorem HANT TR G 4T qUIfeh 1> 0 I & 1311276 +1 FHT0T T8 |

5. If p is an odd prime, show that 6
1 if p=1(mod8) or p=3(mody)
(-2/p)= L ~
-1 if p=5(mod8) or p=7(mods)

I p @36 [Rese (fers 3R 2 ORe s @
1 if p=1(mod8) or p=3(mody)
(—2/p)={ Lo e ~
- if p=5(mod8) or p=7(modf)
A p T T AT HEAT 9V, SRATSTRI b

2/ p)= I if p=1(mod8) or p=3(mody)
PPZ21 it p=5(mod8) or p=7(mods)

6. Use Euclidean Algorithm to find gcd (1769, 2378). Further, find integers x and y 6
such that ged (1769, 2378) =1769x +2378y.

Euclidean Algorithm-€3 R ged (1769, 2378) -7 W e 1 mivle, @3  x
@G3R y 2R AR [ T4 S ged (1769, 2378) =1769x +2378y |

Euclidean Algorithm SRIFT TR ged (1769, 2378) Ui eFTRSIEIRY | &9 ged (1769, 2378)
=1769x +2378y & YUIich & x 3T y el UTjary |

7. For k >3, prove that 2% has no primitive roots. 6
k > 3 -q3 &) &wiel F9 2K -93 @4 primitive A& 21

k>3 @renf 28 @l primitive JeTew ga AT THTIN TR |

4079 10
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8. (a)

(b)

9.(a)

(b)

(c)

10.

4079

GROUP-C / fq@nt-at / w51
Answer any fwo questions
@-CFITA ﬁ 2THE Ted s

P 53 UHD! IR &

Use the theory of congruence to verify that

89(2* —1 and 97|2%* -1
Congruence theory IR I 89 [2* —1 @€ 97|2* —1 AGIE 41
89 (2% —1 31fF 97| 2% —1 ATS THTMIT T+ Th=euaT (congruence) HT RIGETT FART
TIER |
Prove that whenever ab =cd (modn) and b =d (mod n) with ged(b, n) =1, then
a=c(modn).
9 ab=cd(modn) QR b=d(modn) A ged(b,n)=1 T O] &4 9
a=c(modn).
S ab=cd(modn) M b=d(modn) JT ged(b,n)=1 g9, RIS
a=c(mod n) B 9 THIT B |

If pisaprime and p|ab, then prove that either p|a or p|b.
it p @6 GferE FRAN LT IR p|ab SRAMAIITN pla, < plb.
I p Tb AT A plab 9N, pla a1 p|b &8 AT FHIT B |
If p be an odd prime, prove that
17427 -+ (p—-1? =0(mod p)

T p G0 S Mfere A 2 2 e T

17427 .-+ (p -1 =0(mod p)
A p Ta I ST HEAT HY, T T8I, 17 + 27 + -+ (p — )P = 0(mod p)

Find the unit digit in the decimal representation of 3'%

3100 _qg vxifSiss SARTE @< FiA OIE D ey 41
3100 T =ererg HfITRIcTHT UebTg 3ieh hell UTaI |

Prove that an odd prime p is expressible as a sum of two squares iff p =1(mod 4).

Moreover that if p =1(mod 4), the expression of p as a sum of two squares is

unique.

2o T 9 S1gA (e p (& 76 09 @iawes ere 541 A7 I @R (e T
p=1(mod 4)

W[E A% p=1(mod 4) T OIZE F6 W9 @I SFIE S p-azq R =i

PP ([

10T TR, feb Uep fawH TS T p g8 el ANThereh! U 3TfYedh g8 afe

p =1(mod 4) U HTH, §$ TePT ANTHETD! HUHT p DT fHeh Teb HH &1 |

12x2 =24

4+4

6+6

11 Turn Over
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11.(a)

(b)

(c)

(a)

(b)

(c)

(d)

(e)

4079

Find all the inverses of 11(mod 3).
11(mod 3) -3 3% inverse-2f& 4571
11(mod 3) @I inverses el UTEI |

Prove that 17 divides 11'%% +1.
TR 17, 1'% +1 @ O I@)
171 1194 +1 &7 fararor e 9y oparor eIy |

List all the positive integers having primitive roots.
Primitive & S G5 71 4ISRF 7R wiferift ez 741
Primitive JeT8% T T GHTCHD QUTipead] T TSI |

SEC2B
THEORY OF EQUATION
GROUP-A / Tonl-3 / a5
Answer any four questions:
- BIF Aed Tad niss
P IR THPT IR B
Find the remainder when 4x° +3x> + 6x% + 5 is divided by 2x+1.
4x° +3x3 +6x% +5 @& 2x +1 BRI O T @ I AF ©f folefz 411
4% +3x° +6x2 +5 8 2x+1 of AT el aiehT or TS ge |

Determine the multiple roots of the equation
X +2x* 42 +4x? +x+2=0.

X% +2x% 4257 + 4x? + x +2 = 0 ANTRETH @fdos el (multiple roots) e w41

4+ 20 4200 +4x? + x+2 =0 THIBRUDT 5T (EROT TR |
Apply Descartes’ rule of signs to find the nature of the roots of the equation

X +2x2+3x-1=0

Descarte-@3 5% o &A@ F@ x* + 2x2 +3x —1=0 TN Aorefem efe Ml

41

x+2x% +3x—1=0 THIPRUIDT HeTewned! Haicl U=l ST Descartes” rule of signs

SEREIST

Solve the equation x° —9x% +23x—15 =0, where roots are in A.P.

xP —9x% +23x—15=0 FANFIHEE TN F I @l AP, (9 NR |
THIGRUT x° — 9x? +23x —15 = 0 TS FHEH T8N, STHP! T8 A.P AT & |

If x* + px? + gx+r has a factor of the form (x —«)’, show that 8p> +27¢> =0.
T x* +px2 +gx+r-ag (x—o:)3 {5 TV 2 wIReE MAe @ 8p3 +27q2 =0.
afg x* +px2 +gx+r BIUS factor (x —a)’ aﬁwmé@mﬁ{ 8p3 +27q2 =0.

12

3x4 =12
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1 1 1 1

(f) Show that the roots of the equation ~—a " + =—,where a>b>c>0,

4079

x—-b x—c Xx°
are all real (a, b, c are real).

cmn\@czrxl PR S :%W‘WW%@%WNW(&&C)W

-a x-b x-c
AR a>b>c>0.

oy L, 1 1 1 Pl Holgs IRAAD B AT TSI, T8l

xX—a x-b x—-c x
a>b>c>0 G IRAD G&AT (a, b, ¢) &1

GROUP-B / fepl-4 / Iqg-q

Answer any four questions from the following
@I 517 2Teid Ted wie
P IR T#HPT IR [T

Solve the equation 2x° +x% —7x—6=0, given that the difference of two of its
roots is 3.

2x3 + x% = 7x — 6 = 0 AT TN T2 AR Y06 AT R 3 2ne S |
TGP G5 JTE0eD! AT 3 &1 9 FHIBROT 2x° + x% — Tx — 6 = 0 FATE e |

If @, B, y be the roots of the equation x> —3x?+8x—5=0, then find the
equation whose roots are 2a +3, 25 +3, 2y +3.

I 23 —3x2 +8x—5=0 FANFAR , B, y IS T O T &Fo FANFe! Fef
I AGRET 20 +3, 28+3, 27 +3.

IR a, B, y FHER 1 —3x? +8x—5=0 P JIEw &1 9, FHIBRU U= AMS]
BIR SIAehT Jele® &1 2a +3, 28 +3, 27 +3.

If abe an imaginary root of x" —1=0 where n is a prime number, prove that
(I-a)(-a?)(1-a"")=n.

MM o, x"-1=0-99 4% FEEE @ W @A 7 G0 AT R &Td F9
(I-a)(-a?)—(1-a"")=n

IR o, x"-1=0 DI DD TA & F T TEN (1-a) (-a?) -
(1-a"y=n W& n W AT T & |

If @ be a multiple root of order 3 of the equation x* +bx% +cx+d =0 (d #0),
—8d

3¢ -

I o, x*+bx’+eax+d=0 (d#0) TR 3 T (PR @30 <fder s
—8d

3¢

afe R x* +bx? +ex+d=0 (d#0), B o T P 3 B Ig9T & o

S R o =

show that =

(multiple root) ¥ IR (M8 T o =

6x4 =24

13 Turn Over
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6. Solve by Cardan’s method x* —12x+8=0. 6

Cardan &S x> —12x +8 =0 CF FANYF T4
Cardan’s fafer gRT GHTEH TR |

X —12x+8=0
7. If a be a special root of the equation x® —1=0, prove that 6
(@+2)(a? +2) (a7+2)=2ifl.
Im x¥ —1=0 IR o «FH R A (special root) T OIREH 2w T
(@+2) (@ +2) (a7+2)—2i§l
I TR X2 —1=0 BT « @ﬁf@ﬁqﬁ(special root) WBIHTUTTI':@?{
(@+2)(@*+2)(a’ +2)=%

GROUP-C / f@tl-at / T

Answer any two questions from the following 12x2=24
- 715 2Te Ted wie
1 g ) S R
8. (a) Solve the equation by Ferrari’s method 6

x*+6x2+3x+10=0.
Ferrari 2@fet® x* + 6x2 +3x+10 =0 FANFIECE FANYF |
Ferrari’s fafer gRT GHienvor 9@ R x* + 6x2 +3x+10=0

(b) Solve the reciprocal equation 6
x* 8% +17x% —8x+1=0.
x* —8x3 +17x% —8x+1=0 NS 7N (reciprocal equation) GF TN F |
URIYR (Reciprocal) HHIARUT AHTY R |

x*—8x3 +17x%2 -8x+1=0

9. (a) Find the equation whose roots are the roots of the equation x* —8x? +8x+6=0 6
each diminished by 2.

(b Apeel el e T Awafer x4 — 8x2 + 8x + 6 = 0 FWAPaCe &lfefb T (AT 2 T
THIBRUT ST TT{BI, ST JeTeo IR0 x* —8x% +8x+6=0 DI qeTe% =<l 2 o
TP §D |

(b) Show that the special roots of the equation x” —1=0 are the roots of the equation 6

W+ +1=0.

@8 @ x° —1 =0 AP [ (special) sl x6 + x> + 1= 0 7R e 271

ISR, & THIRT x” —1=0 BT Y Hefewd FHBR 10 +x° +1=0 Pl Jolew
gl

4079 14
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10.(a) If the equation x* +ax’ +bx> +cx+d =0 has three equal roots, then show that

(b)

11.(a)

(b)

4079

6c —ab
3a> -8h
W xt+ad +bx? +ex+d =0 TN o0 Tw TN 27, O @A (@ &

2o & &Z;th@ﬂ?ﬂ?{l
3a“ —8b

Al FHB 1t +ax® +bx? +ex+d =0 BT IFACT RER JeTg AU, SWLIRRT. [

ﬁﬂﬁ%ﬂawﬁu@?ﬁ&;—ab RS |
3a” —8b

each of them is equal to

Use Sturm’s theorem to show that the equation x* —3x —2x? + 7x+3 =0 has one
root between (-2) and (—1), one root between (-1) and 0, and the two between 2
and 3.
Sturm TG IR FCa (rAle @ x* - 3x% — 24 + 7x +3 =0 FAAFACeHE 9 e
—2 @R —1-9F T, TP @F 0 & —1 AR 0-9F N R AP Y A 2 dR 3-93 W&
AR

Sturm’s theorem SRIFT TRY G egg‘ G\%WEWUT xr=3x3 —2x2 +7x+3=0 P TP
qoT -2 3 -1 el T o7 -1 I 0 g o2 A 3 g |

If a, B, 7 be the roots of the equation x> +2x? +3x+4=0, find the equation

where roots are 1+%, 1+L, 1+l.

B /4

I o, B, 7; ¥ +2x> +3x+4=0 FANIAR & T, OH @6 AN el 1
[ Aerfe]
1 1 1
I+—, 14—, 1+—.
a ﬁ y
A FHIBR ¥ +2x% +3x+4=0 B AT o, B ST y |, FHBO g
d‘lld‘lﬁl‘i‘i\\!‘l‘(‘lcbl Hc\<'18*') 1+é, l-l—i, 1+l §7‘[|

B /4

If @ be a root of the equation x> —3x—1=0, prove that the other roots are
2

2—a2,a -—a-2.

I x® - 3x—1=0 ANPAR G0 IS o T, O & T4 K] Aol 2 -,
o’ —a-2 TR

IR FHART x° -3x-1=0 B o TP JoI WU SRR & 3T Jolgd 2-a?,
at-a-2 g |

15



