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SET-B

Answer either in English or in Assamese.

1. Answer the following questions :

1x8=8

- wote M3l ST el Ml s

(i)

(@)

(iii)

(iv)

Show that Diephantine equation
2x+4y =5 has no solution.

(T3 (A CRSTTHIA TP 2x + 4y = 5 -

T G L T2

For any integer a # 0, prove that a|0.
RISy SIS TR AR =i T4 @
al0.

If the positive integers a and b are
relatively prime than

ged (a, b) = . (Fill in the blank)

I ISR LS FRAN @ W b KT G

(908 ged (@, b) = |
(3T A2 97 P)

Give example of integers a and b such
that a? = b? (mod 3) but a# b(mod 3).

BO5 GA 065B )

(v)

oe T @ SiE b-F Triggd WA T
a? = b? (mod 3) 7€ a# b(mod 3)|

State Fermat’s Theorem.

Tfig Soetmeot |

(vi) Find the value of ¢(180).

#(180)-3 i Tfered|

(vii) Define r-function.

-TeTe g S |

(viii) How many solutions does the linear

congruence ax=b (mod n) have when
gcd (a,n)=17? |

aRe @ ax = b (mod n)- 6!
iy A @fem ged (@, n)=1 =2

Answer any six of the following questions :

2x6=12

oK fgeica Bh e Te I ¢

(%)

B05 GA 065B

Show that square of any integer is
either of the form 4k or 4k+ 1.
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(@)

(iii)

(iv)

e mﬁmmmw\ﬂmmﬁrkm 4k + 1

SIS <R |

If a|bc and gcd (a, b) 1, then show
that a|c. '

MW a|be F ged (a, b)=1, c—c@cwg[\fsm
@ alcl

Give examples of integers a, b, ¢ such

that a|bc but afb and afc.

O[S W4l a, b, o3 s fr g a[bc
% afb = afc |

What is the remainder
divided by 4 ?

730 35 4 ﬁﬁqaﬁm@mﬁsﬁ?

when 730 g

() If a=b(modn) and m|n, then prove
that a =b (mod m).
’Jﬁasb(modn)Wmln, (ST 213714} <51
@ a=b (mod m) :
BO5 GA 065B . 4

(vi)

(vii)

()

(x)

B05 GA 065B

Find the digit of the unit place of 3190,

3100_3 go3q Z SH00! Clered |

For arbitrary integers a, b, c if

‘a=b(modn), then prove that

a+c=b+c(modn).
R Se AT a, b, ¢I @ IW
a=b (modn) (SCT &= I @

a+c=b+c(modn)l

(viii) For odd integer n, show that

p(2n) = ¢(n).

S RS TR A AE (RS @
(@2n)=¢(n)!

Find the number of positive divisors of
7056.

7056-9 {9 Rofas 74 Sfered |

Prove that equation ¢(n)=¢(n+2) is

satisfied by n=2(2p-1) whenever p
and 2p- 1 are both odd primes.

5 Contd.



o T @ h=2(2p-1)-F TR

$(n) = $(n + 2) AR B 7 TS p W

' 2p—1 WA w‘»‘a@m'vfaﬂm |

. Answer any four of the followmg queshons

wﬁmmm'm@mw:

)

(i)

(i)

' 5><4 20

For n>1, prove that n(n +1) (2n +1)/6
is an 1nteger

TR SRS R n>1-1 AF A9 FA @

n(n+1)2n+1)/6 <5 wRS Ky

Use the Euclidean Algorithm to obtain
integers x and y satisfying -

- ged(1769, 2378) =1769x + 2378y
ERRAR TR et SR e Y x T
y Sfereal T

gcd (1769, 2378) =1769x + 2378y |

Prove that there is an infinite number
of primes.

oW LA cﬂmw\ww\mwﬁm

. BOS5 GA 065B 6.

{iv) Determine all solutions in the integers

of the Diophantine equation
56x+72y =40.

56x + 72y = 40 Eﬁ@mﬁ‘iﬁa AN
TR SRS TRYF FAL @fc’mn

) Hcas - cb (modn) prove that

e
AT

' ‘ﬂﬁ cascb(modn) '@, C@C@ﬁ'ﬂﬁw A

a=s b (mod %) Q’G ‘d.= gcd (C’ n) | .

(vi) If p is prime and ged (4, p)=1, then

prove that ’aP‘l =1 (mod.p)-
3% p @Bt GNERE 70 &% ged (d, p)=1=

- C@K\S&NT‘TW @ a?™ =1(mod p)|

(vii) Define Euler’s phi function. If p is a

prime and k>0’ then prove that

olpt)- 1 (1-2).
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%ﬁﬁﬁﬁWﬂWﬁﬂﬂﬂﬁp&ﬂﬁ
cs‘n%asmamw k>0331 mm«rw

@ ¢(Pk) (1-—} |

- (vi). If fis a multlphcative' function and - .

Fln)=Y 1),

_din | .
Then show that Fis also multiplicative.

ﬂﬁfﬂﬁ@qﬁﬂww
F(n)=3 f(d) -

T odln

m@cweatcm_maﬁmzﬁ?{W|

Answer‘ any two of the followmg quest10ns

* - 10x2=20. -

(i) . State and prove Division Algorithm.
o | 2+8=10

Foiee FeWRECe! &1l S g i |

BO5 GA 065B

(ii) (@) Prove that every 1nteger nx2 has.

- a prime factor | 5
ﬁwwmﬁmww\w n>2_q
ot Ghfers Besting weg) |

(b) Establish the following formula by‘
Mathematical induction

n(2n+1) (n+1)
6

' for all n>1 ‘ 5

’Fﬂﬁf n>1-3?nt?i WWW : |
RIS © © O D! effout = |

12+22+32+ +n

_n(@n+1) (n+1)
6

12+22+32+ +n?

(iii) (a) Prove that a positive integer n is
divisible by 3 if 3 divides the sum
“of the digits of n - S

'ﬁﬂtﬁaﬁmaﬁmmwmmn 3@
Reter 23wz n w—amR SR
- Aol SGWml
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(b) 1t a=b (mod n), then prove that

(iv) (a)

(b)

(v) (@)

B05 GA 065B

a* = b* (mod n) for any positive
integer k. : @S
2 a=b (modn) T COTT R
S oAe AN -9 AW e 6 &

.ak =b"* (mod n) |

'If 3|n then show that

$(3n) = 36(n)- | 5
I 3| n W 68 S &
$(3n)=3¢(n) |

If ged(9,35)=1, show that

a'? =1 (mod 35)- S
Bl

a'? =1 (mod 35) |

cd(9,35)=1, Y& @

Q

For any positive integer n, prove
that

G

B0S GA 065B

)

RIS 2SR =S 221 77 A 2o}
”Z ﬂ(d)

d|n

= @ )=

Using Chinese Remainder Theorem
solve the following
congruences
~ x=1(mod 3)
x =2 (mod 5)
x =3 (mod 7)

‘linear

S

BiRIE RARSR Sosivy I SR e
@RS gl (20! FH w1
i x =1 (mod 3)
x =2 (mod 5) -
x =3 (mod 7)
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SET-A
I ab-h? =0, (SEZE

Answer either in English or in Assamese.
J o ax2+21vcy+by2+29x+2jy+c=0

1. Answer the following questions : 1x8=8 ' GRC) . o s@ |
oo Rl eERT Bed il ¢ | (0T 212 299 )
(@) For what value of A, the equation 4 (d) Define asymptote to a curve.
6x” —5xy + Ay? =0 represent a pair 95l T S| (@ el |

of perpendicular lines ? ,
i B, (e) Find the nature of the conic represented

A3 T AE 6x° ~5xy + Ay? =0

‘ g ; b olar equation —=2-2co0s@.
AT 9 @R AT TR Al FAEL | i i ff
o sRkae

| & AT 2 = 2~ 2cos 0~ R =
(b) What is the latus rectum of the ellj y
' ipse *|eFa0o! [ 2 SRneAl |

2 2
Xy,
=5 T 1P g
ot s ; () Find the equation of the sphere whose
centre is (2, 3,—4) and radius is 5.
ol 1o :
X Y - 3 3 54 9 (¢
T+?=1@WW® S ﬂﬁﬁﬁﬂﬁﬁﬂ%ﬁ/ﬁcﬁw (g
g (2, 3,—4) < TG S|
(c) If ab—h®=0, then (g) Find the angle between the vector

ax2+2hxy+‘by2+gg)‘c‘+gjy+c=0 1 =1 = 2+ QfcWandin =121t + 6l
Sy (O3 i=i-2]+2k S$ §=21+7j+6k

(Fill in the blank) 3 Wie™ @i e = |

|
B05 GA 066A 2 ) : | Contd.
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(h) Find a vector that is orthogonal to
both of the vectors i =(2,-1, 3) and

U=(=7,2,~1).

(93T 4 =(2, -1, 3) SIF 9=(~7,2, _1)
- &SR TTts =7 2 o (®3F [y
9 , :

2. Answer any six parts : 2x6=12

ﬁzmﬁw‘ﬁrww@@ws

(@) Find the equation of the line y=+3x
when the axes are rotated through an
angle z/3. |
@ y:\/:?xﬁ?‘iﬁﬁwqﬁq’aw, &R
PR 7z/3  @eiE JERT 27|

(b) Find the angle between the lines
y2+xy—2x2—5x—y~2=0-

(¢) Discuss the"nature
répresented by

: 2
9x% - 24xy + 1632 ~18x-101y+19-9¢.

of the conic

BO05 GA 0664 4

(@)

(9)

B0O5 GA 066A

OO *ARFACGA AFS el <y 2
9x? —24xy +16y* -18x-101y+19 = 0

Find the equation of the tangent at
(1,-1) to the conic

.yg—xy—2x2—5y+x—6=0-

(L) Rty 2t B Sl ey
AT =K (€U TN SRe |

Find the equatioh of the directrix of

- { ¢ 9
the conic ,usm2§ =1,

psin® §=1 #NISFCOI THCA TR el
Tferaa |

Find the cylindrical co-ordinates of the
point whose Cartesian co-ordinates gre

(1L.V3, 2)- '
<Ot S (SETIRE ZAi e w1 e ey
ZAIT (1,43, 2

Find the equation of the parabola whose
focus is the point (-1, 1) and directrix
is the line x+y+1=0.

(-1, 1) TifeRT SiF x+y+1=0 @i
e ceel iigeT TRee Fefy o |
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Find the centre and radius of the
sphere

x? +y +z2 6x+8y IOz+1 0.

x +y + 22 —-6x+8y - lOz+1 0
(e & SiF I [efy 11|

lme passing through (1, 2, -3) and
parallel to § =47 +5j -7k .

5= 4 +5] -7k -3 A s Ry

(1,2, —3)3?1(@@@1211@% R
ATPIPTR et

emwwm |

ax +2hxy+by +ng+2jy+c-?i'
a0 @ + b SNF ab - hzarﬂg‘s*tﬁwvm
F{Kﬂwwolﬁ«ﬁwtianﬁm C :

, A ('b)‘ Find the equatlon of the bisectors of
" () Find the area of the triémgle that is ' . the angles between the lines -
' determined by the points B(2,2,0), x? -5xy +4y> +x+2y-2=0.
| P?(—,l’ 0. 2.) and P;(0,4,3). L 2 _5xy+4y’ +x+2y-2=0 SRR
R(2,2,0) R(-1,0,2) W% P (0, 4, 3) ﬂm@mﬁﬂﬂfﬁ%a?w@%ﬁwq
ﬁ“ﬁ'ﬁ@ﬁ&ﬁﬁewmwﬁcﬁw, e e a1 ‘ |
() Find the parametrlc equations. of the '(c) Find. the product of the perpend1cu1ars

from (x, y1), to the lines represented

by ax? +2hxy +by* = 0.

(1, w1) ﬁﬁ? R ax? + 2hxy +by* = 0
(FUPTRT TR SO Fefm =1

| (d) Find the polar equation of a conic w1th
a focus as the pole and the line joining
the focus to the correspondmg vertex

as the initial line.

3. Answer any four.parts :
Riereat ifes o) Tes o1t ¢ .
(a) Prove that a+ b and ab- K2 obtamed

5x4=20

from g2 +2hxy+by +20x 42y +c WWWWWV{W%
remain invariant under transformation C@Fﬁ wiffcEat RO 1 AR IR &
of rotatlon e Befr =
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(e

Find the eqlxlat'ion" of tﬁe tangent to
ax? + 2hay + by? +2gx +2fy +c=0
at (xl’ %)

ax +2hxy+by +2gx+2fy+c =0-9
(o 1) Ree e AN Tfeedt

‘ Fmd the equatlon of the right circular
* cylinder whose radius is a and axis is

xx1yylzzl
7 m = n

) m@ﬂm%aﬁﬁq@%@mwmz&’

(9)

()

Qi

X=X _Y-Hh _

1 m . n

zZ—2

aWW |

Find the co—ordinafes. of the centre and
radius of the circle x-2y—-2z+7=0,

.x2+y2+z2—2x+6y1—4z435=0:

X- 2y+2z+7 0,

.x +y +z —-2x+6y+4'z 35 = 0 .
R mﬁ@m%m@m@ﬁ@w

Given a—z-—21 b= _]+k find the

component of a along b Also find

—

xb-

BO5 GA 066A 8

4. Answer any two parts :

- [Reei b SR Tes 1 ¢

(@)

i witg @a=i-2j,b=j+k, a3 j

ﬁw@w@vnwmmw Gxb-T A
FoCRE T '

10x2=20

State the type of the conic and reduce
it to canomcal form :

7% —48xy 7y 20x+140y+300 0

'Wm\WwWWWm '

" canonical e FRETIFS |

)

BO5 GA 066A

7x% —48xy - 7y2 - 20x¥140y+300 =0 |

) Find the condition that the
equatlon
ax +2hxy+by2+2gx+2fy+c 0.

represents a pair of parallel
straight lines. = . -5

ax? + 2hxy + by? +2gx+2fy +¢=0
TR @ mwwﬁ«m
WNﬁ‘f’JWI

(i) Find the pole of the line

lx+my+n O with respect to the
parabola y =4ax. - 5
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bmn»&ammmamwm

L y? =4dax SIS AATTF .
 x+my+n=0 QIR &R oo
4| |

Find the équation of the sphere
through the four points (O, O, 0),

(20,0}, (0,5,0) and (0,0, ¢).

(0, 0,°c) ™3 W& @R (lEee

el e

A ~p1ane-. passes through a fixed

‘point (p, g, r) and cuts the axes
in A, B, C. Show that the locus of .

the centre of the :sphere-OABC is
p.a.r_,
X y z - S

A'%ﬂﬂqWﬂmﬁ%ﬁ_ﬁ(pq) r)a

SIS A A OFF A, B, C R

'WIW‘TWNOABCCWW

+q+—=2
-y

WW"IQI e .

Find the equatlon of the Cone,

. whose Vertex is the origin and
- base is the circle '

x=a,y +‘_z.=b2,. ' 5

10

5 .

ﬂ#ﬁﬁﬁﬁ@aw$

- x=a,y?+2% =b® ONE @RI NG

)

@ @0

B0O5 GA 066A

L’e,tv 5='(2‘ 3), &

A e 7t

Find the equation of the cylinder
whose guiding curve is f(x, y)=0,
z=0 and generators are parallel

to —,=—-=—'. : 5

Wﬁl’?’mﬂwzﬁ f(x,y) o,
z=0 =, mﬁﬁlﬁﬁﬁﬁﬂ%“l‘

. ﬁa"f%man

() =

€y =\——=,7), | ‘

2 < 2 J§>’ find the scalar
components and vector
components of § along &, and

é,. | . 5
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Wé2—<\/—\/—> U (93H ¢,
o 6,3 Fe (o8 Tolied W -
CFeTI ottt Bfera |

- (i) Show that th‘e_ lines

BO5 GA 066A

L:x+1l=4t,y-3=t,z-1=0
Ly:x+13=12t,y-1=6t,z-2=3¢

intersect and find ‘their point of
intersection. 5

- el @

Li:x+1=4t,y-2z=t,2z-1=0
L:x+13=12t, y-1=6t, z-2=3t

mwwwmwmﬁ@
W%@‘ﬁt@ml
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