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MATHEMATICS .
( General )

( Coordinate Gébm'etryf'and Vector Analysis )

Full Marks 80

Time: 3 hours

The ﬁgures in the margm zndzcate full marks
for the questzons B

o S e .
Answer either_in English or in Assamese

I

e PARM ¢
+ .. | Objective-type quesaqy§ )

1. Answer the following questions : 1x10=10
i fam T W« 0

et [ i\"

(a) What is the l,qcus represented by the
equatxon ax? +2hxy+by =Q0?

ax? +2hxy+by =0 TFIW‘TCBI@ 1%
SR o ?
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(b)

©

(d)

14A—4000/1235

(2)

Under what condition will the general
equation

ax? +2hxy + by? +2gx +2fy +¢c=0

of the second degree represents a circle?

& oo
ax? +2hxy + by? +2gx+2fy +c=0
e 29r® ARSI BT I8 J&R ?

If the lines y=mx and y=m'x are

conjugate diameters of the ellipse

x2 y2

—5 + %5 =1, then write down the value
a b
of mm’.
2 2
x_2.+_9_2_=1%91§?§3y=mx'\"\’l§3y=m’x
a b

TG gl T 2, (908 mun’ q I fo=q |

Write down the parametric form of the

equation of the circle B2 g y2 =a?,

x? 1+ y? = q? oI ARG ABRF 41
o |
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(3)

(e) What is the general equation of a plane
parallel to x-axis?

X G A T A I
2

() Write down the centre a.nd',radi}.ls of the
sphere given by the equation

x? +y? + 22 +2ux+2uy + 2wz +d =0

x% +y? + 22 +2ux + oy +2uz +d =0

TR CTOTRRE (7 W P v |

(9) Write down the equation of the x-axis in _
symmetrical form. '
MAAS  (symmetrical) URRS  x-HI

FFIICHT a1 -
h) If a, Z, ¢ are coplanar vectors, then
R P S
a-bxc)="?
W 3, b, ¢ RRD ey B =, =@
a-(bxc

L -

=7?
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(4)

(i) Choose the correct answer :

T Teehr for

If(ﬂﬁ)? =xi +yj + zk, then (C5) curl is
i 1 (i) O

(ii)) 3 (iv) -3

() What 1s ‘the unit tangent vector to the
curve “at the' point P whose pos1t10n
- vector with respect to the origin is 7?

a%rm @IS (AT TARY FCAACH 7 "I
C’?@PﬁmeWC‘é’mﬁi?

PART—II

2. Answer the followmg questmns s

(@) If the two pairs of lines

(Very short answer—type questlons )

2x5=10

2
x* -2pxy - y? =0 and x? -2gxy - y2 =0

be such that each pair bisects the angle
between the. other - pair,  prove that

Pq+1=0,
™

%2 -2y y? 0w x% ~ 21y - y? =0
TN AR oS @R AR T (I

T 2, oW F91 (T pg +1=0.
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(b) Find the vertex and focus of the
parabola 4-y2 -20x -8y +39=0.
4y® -20x - 8y +39 =0 WRISHR W
. S AS Syt | s .
{c) Define pole and polar of a conic.
ot R R Sl SRR e
(d) Obtain the equation of a cone with its
vertex at the origin and passing through
the curve ax? + by? +cz? =1,
e+ my + nz= p R
‘Eﬁ‘iﬁﬂﬁ"ﬁﬁﬁ% W ax? + by +cz? =1,
k+my+nz=p e ‘-mwﬁ Gt *IW
et %ﬁwl ‘
(e) Prove that
WA L
d |- (daf a??\|_|=dr d°7
—r | — X — r — 3
dt dt  de? dt dt
14A—4000/1235 - (TumOver)




(6)

PART—III
( Short answer-type questions )

3. Answer any four questions of the following :
5x4=20

Wﬁmwﬁﬁm@mw:

(@) If by a rotation of the rectangular axes
about the origin, the expression
ax? + 2hxy + by? changes to
a'x’? +2nr'x"y’ + b’y’?, then prove that
a+b=a’'+b’ and ab-h? =a’b’-h'2. 5
SHON e R TCRE W W
ax? +2hxy + by? B!
a'x’? +2n'xy +b'y’? & RS =,
@ o9 31 @, a+b=a’'+b F
ab-h? =a’b’ - h'2,

(b) Find the polar equation of the conic in
the following form : 5

TS R SRS WA S TR Aefy 790 ¢

£=1+ecose
r
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(7))

v

(c) Find the shortest distance between the
following lines : o 5

Wmmwmmﬁ;faw:

x-o _y-p_z-v
I m n

x-o' _y-p'_z-y

’

U m n

i

(d) Find the equation of the right circular
cylinder whose axis is the line = =< =—

and radius equal to 5. 5

Bl TERN @R T ARSI -’25=%=-z-

I AP 5 Te, FeD! v

it S e L U

(e) (i):1If .
V=(x? +yz)i+ (% + 29 ] + (22 + )k
find its curl at the point (1, 2, 3). 3

Im

V=(x2 +y2)i + (2 + 29 +(2° + w)k

=W, (1, 2, 3) Ripe TR el (curl)
e
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(8)

\/

(i) If D=bx?¢ and ' §=2xd, then

prove that }3 x?g’ is parallel to ¢. )
{ -
3 M p=bxC AF q=Cxa =, (53
i 21 91 @ p X g CSFACH ¢ T G |
|

() () Show that (7ys=1 @)

|
i
- -
q\ BxB Bx3 TxA=@B® 5

£, - - 3 O
() If r = a cos wt + bsin wt, prove that

& de7 i ak L
i d2+m r =0, where a and b are
t

constant vectors and ® is a
constant. 2 |

2
It 7 =d cos ot + bsin ot, @9 7
i da*r o> - TH

| cfidtg"'wr:O,?I’GaWbﬁr@i |

(529 IF o 967 FIF |
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(9)

- . .. PART—IV.
( Essay-type questions )

Answer either (a) or (b) from each of the following
questions : e 10x4=40

worq AfSCHT 2T o[ (@) T (b) I T FA

\

4. (a) (l) If the equatlon
. ax? +2hxy+byr_+29x+2fy+c=0
represents a pair of parallel straight

- lines, show that —=— =<, "5

(i) When are two circles said to be
orthogonal? Prove ‘that the two
circles x2 +y? +2x+4y—-20=0
and ‘x? +y2 +6x=8y+10=0 cut
orthogonally. 5
w51 g (fou SfSeraE @R =W 7 e
IM A x2+y?+2x+4y-20=0
uF  x? +y2’+6x'—8y+‘10=0 I
Yo% SR IoIP6 I |

W}
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(10 )

(b) (i) Show that the equation
2x2 + Txy +3y? +8x+14y +8=0
represents two straight lines and
find the angle between them. 5
2x2 + 7xy + 3y> +8x+14y+8=0
AN T TIP3 1 @
T o CIice! fRefy |

(i) If the line 3x -2y =18 be\ a tangent
to the circle

x2 +y? +5x+6y-14=0

find the point of contact. 5
i 3x - 2y = 18 @ '

x2 +y? +5x+6y-14=0
T GO =, SopfRegett fefy v |

5. (@) () Show that the lengths of the
semi-axes of the conic

ax? +2hxy + ay? = d are —2
1/a+h
d

a-h ' 4

o/

and

ax? +2hey +ay? =d THR  wH-
T 0 L e 2 (G

a+h a-h

&t | .
i e
14A—4000/1235 ( Continued) -




(11)

(ii) If l and [ are the lengths of the two
segments of a focal chord, prove
that

1.1
4=
1 U

where (g, 0) is the focus of the conic. 3

AT GOl S-Sy =R o1 1 WE U
T, o T A
1,11

I U a

'S (g, 0) T 1T A |

1
a

(iii) Find the condition that the line
Ix+my=n touches the ellipse
2 2

x Yy
— +=5 =1L 3
a? b2
' 2 2
x+my=n (IO .’52_+y?=1
a b
Bogas =opf 1T TECH! Bferedt |

(b) (i) If e and e’ be the eccentricities of a
hyperbola and its conjugate, show

1 1
that — + —=1. 4
e?2 e’? “
AGW *HE (AR ST e |E e’
2o, A M A+ =1
: e e’
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6. (a)

14A—4000/1235

(12

(i) If (at?, 2at)) and (at3, 2at,) are the

two end-points of a focal chord of
the parabola y? =4ax, prove that
t1t2 =-1

= 4ax ey TR TR R
sm R R, T (atl ,2at)) ¥
(at3, 2aty) X, 209 I tyt, = - 1.

(iij) Prove that the lines 4x -3y +40=0

and x+3y-7=0 are parallel to a
pair of conjugate diameters of the
ellipse 4x2 +9y2 =36.
LN ¥ @

4x-3y+40=09%F x+3y-7=0
R 4x? +9y? =36 TR oM
YW PR AT | :

() Find the centre and radius of the

following circle :
wwﬁwmwwﬁﬁﬂw
x2 ‘+y + 22 —8x+4y+8z=45;
x-2y+2z=18

( Continued )
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(u)

(13 )

Prove ‘that every homogeneous

. equation represents a cone with

vertex at the origin.

A T @ B N AR FARY

- MRYRAR @ kg e 33

(@)

14A—4000/1235

A . plane passes through a fixed
point (o, B,y) and ,cuts the
coordinate axes in A, .B, C. Prove

‘ that the locus of the centre of the

sphere OABC is given by

+E+l‘='2
x y z
)

9¥ s @bt e RY (o, B, y) T IW
HF SERS. A, B, .C Ryo @ wq )

ST FM T OABC CllEF (FHS AWEAY

Fmd the equatlon of the cone whose
vertex is ((x, B, y) and guldmg curve is
z= 0 ax + by =1.

Q%IW*I?HWT Shrear, T© *KIT

AR TR (o, B, y) TF o @
FNF z2=0, ax? + by? =1.

. { Turn Over)




7. (@)

(b)

14A—4000/1235

()

(i)

(14 )

Prove that (a9 ¥4 Q)

e J

QJ,

el e

Ql

ol ol al
T N

Ql Ql Ql

@B2BE7=[5-
2

ol ol

A particle is moving along the curve
x=t3+1, y=t2 and z=2t+5,
where t is the time. Find the
components of its velocity and
acceleration at t =1 in the direction
of i+ j+3k.

B IEPNR x=t3+1, y=t2 e
z=2t+5 IFe M IR wwg, T
t= 4| 1+ j+3k T five R @ oF
TR ot fefy =1, @ e =1

Show that the necessary and
sufficient condition for a scalar
point  function f, ., to be
constant is that As=0.

TSN A fiy y, z) RS FER R
TS &7 TN AEA AF R[S 7%
3’ As=0.
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(15)

(i) 1If
- ~ -~ -~
> f =x2%yi -22zx + zg +2yzk
find—
(1) div}')
(2) curl ? 243
i

f = x2yl —22x + zq +2yzk
(ACTAC)
(1) div?
(2) curl f
Sferean |

% % X

L A4
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