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( General )

( Coordinate Geometry and Vector Analysis )

Full Marks : 80

Time : 3 hours

The figures in the margin indicate full marks
for the questions

Answer either in English or in Assamese

1. Answer the following questions : 1x10=10
TS el PR T 9

() For what value of q, ax? +8xy + 8y2 =

represents a pair of coincident straight
lines?

ad & TR A@ ax® +8xy+8y? =0
SN G GFCEAT IR ey $[R1 2

(b) Write the equation of the tangent to the
circle x* +y? +2gx+2fy+c=0 at the
point (x’, y') on the circle.
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(2)

x% +y? +2gx+2fy+c=0 J& SO U
(x’, y)) R® 51 =opfesq Sieaerchr forsi |

(c) Find the eccentricity of the ellipse

x? +3y2 =a2.

x? +3y? = a? ToREd Tecmel fdy 4 |

(d) Define conjugate diameters of an ellipse.

T8 GO YA PR g i |

(e) Define asymptote to a curve.

B TG SFO| (I FgE o |
() Write the symmetrical form of equation
of a straight line [d.c. , m, n].

SREACERIE Ffare SR NP Bt [ feness

L mnj

(9) Write the equation of the plane passing
through origin.

TARRE W @l e A s

Y
(M) Write down the value of [3, b, 8]-
- 7 S
[a, b, ¢} W &4 2
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G)

2. Answer the following questions :

(3)

If?}’:xyf+yz}'+zxfc, then find v-7.

M D = xyi +yzj +zxk, (SC3 V.73 T
feredr |

(grad ¢) x Z-’r-d) curlz=?

fire epead Ted fr :
(a) Find the equation of the bisectors of the

(b)

(c)

8A /960

angles between the pair of lines given by
3x2 +6xy-y> =0. '
3x2 +6xy—y? =0 I Yol (I
sHfyeT oA (@ ST fof F9

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

(-1, 1) R SF x+y+1=0 GRS
cora wifRgE A e

Show that the difference between the

focal distances of any point on a
hyperbola is constant and equal to the

transverse axis.
oA @ femR AR e e @B
meﬂWWmel

( Turn Over )
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| (4)

(d) Find the equation of the directrix of the
conic —l- =1+ecosH.
r

! 1iecose MR e Wl
-
Wi Bferear |

gllf” (e) If 3=(2,1,-3), g=(]54’_2) and '
i S N
L. c=(@3, -105) then find ad xb xc.

M d=21-3, b=14-2 W=
=(3, -1 5), (53 4 x b x 24 T B 51 |

ol

3. Answer any four questions of the following :
5x4=20
o R e ik ke e

(@ For what value of k  the
equation 2x2 +2kxy—6y2 +3x+y+1=0
represents a pair of lines? 5

kS & IR I

2x? +2kxy-6y2 +3x+y+1=0

AP G SN el 701 ?
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(S)

(b) Show that the equation of the chord of

contact of tangents from (x;, y;) to the

2 2

ellipse x_ +¥ _-1is
a?

b2 a2 b2

x2 y2

%ﬂq—taﬁmmmwc%ﬁﬂpﬁmw
e 2L+ P,

a b2

(c) Find the condition that the line
Ix+my+n=0 is a tangent to the conic

ax? +2hxy + by? +2gx +2fy+c=0. 5
I + my + n = 0 eI,

ax? +2h.x:y+by2 +2gx+2fy+c=0
H[$FI] ©AfS (A TS Sferedl |

(d) Find the equation of the plane through
the line x+y+z+3=0=2x-y+3z+1

x
and parallel to the line e ey 5

x_Yy_2 @R ST 153

1 2-98
x+y+2z+3=0=2x-y+3z+1 (R
TCHCA Q1 Foed FAreael fefar w1
{ Turn Over )
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(e)

(6)

Find the equation of the cone with
vertex at origin and passing through the

2 2 2 2 2
curve x_2+y +z_=1,_x_+.y_2= a
a®* b2 2 a? B
A B MR TR AWE, A
2 2 2 2 2
R %+—!%+%= ) x2 +cy—2=z
a‘* bp? ¢ a® B

GO KA I, (SR’ *EFOR AN
efg w11

f7 = 3coscot+bsmmt then show that

= _dr a7 27
r X—= _—:—m
” m(axb) and 22

I ?=3cosmt+3sincot @ sdl @@

- _dr d?7 27
” co(axb) ¢ 22

Answer either (a) or (b) of each of the following

questions :

ST 2AfSTH 2R N (o) WL (b) T T T

4. (a)

8A/960

() If by a rotation of the rectangular
axes about the origin, the
expression ax? +2hxy + by?
changes to a’x’?+2h'x’y’ +b'y’?,
then prove that a+b=a’+b’ and
ab-h? =q’p’-h'2.

( Continued )
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(7)

e R s [ e
@E W ax? +2hxy+by? A,
a’x’? +2hr'x'y’ +b’y’? @ R |,
@ o9 ¥ @ a+b=a’+b’ TF
ab-h? =a’b’-h'2.

(i) Find the condition that the circles
x2 +y? +2g1x+2fijy+¢; =0  and

x?2 +y2 +2gox+2foy+cy =0 may
intersect orthogonally. S

x2 +y? +2g,x+2fiy+c; =0  E
x2 +y2 +2g,x+2f,y+cy =0 TS
B FTFOIC (R I H6CoT Sferean |

(p) () Find the condition that the
equation

ax? +2hxy+by2 +2gx+2fy+c=0

represents a pair of parallel straight
lines. S

ax? +2hxy+by® +2gx+2fy+c=0
sRewd GRS R e o
<@ 59 [da T
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5. (a)

gA /960

(i1)

(i

(it)

(8)

Find the ©pole of the line
k+my+n=0 with respect to the
parabola y? =4ax.

y? =4ax ey S
+my+n=0 QIR & [ e
411

Show that the difference of the focal
distances of a point on the

x2 y2

hyperbola _2_b_2 =1 is always g
a

constant.
2 2

x y
@ysa & a—z—b—2—1 Wm N riG)

wﬁmaﬁﬁ?ﬁﬂrﬁ%ﬁmm
YR 45T FEF |

Reduce the equation
3x% ~6xy-5y° ~6x+22y_17 _

to standard form.

o FAFATCEE Wﬁm@ﬁm
340 :
3% 61y -5y ~6x 490y _ 1 o

( Continueq )



(b)

(9)

(i) Find the equation of the plane
which contains the line
x-1_y+1_2z-3

2" . =i by
perpendicular to the  plane
x+2y+z=12,

and is

x-1_y+l_z-3

D, w0t b 4
HE x+2Yy+2z =12 9] O[T Al
S AR el 401

HIECEYF 4] 41

(i) Find the shortest distance and

equation of shortest distance
between the lines

x-3_y-4_z+l andx—1=y—3 1

1 1 -3 -1 3 =
x=3 _Uy=4%_ z+l e x-1 :y-3 _ z-1
1 1 -3 -1 3 2

8A /960

STREERATORE &4 7o {9 SF 250
e Al ey 41 1

(i) Find the equation of the spt_wre
passing  through the circle

x2 +y? +22 =025 x+2y-2+2=0
and the point (1, 1, 1).

( Turn Over )



(10 )

x2+y?2+2%2 =25 x+2y-z+2=0

e o< (1, 1, 1) 79 weees @@ conered
SRR ey 0 |

(i) Find the equation of the cylinder
whose generators are parallel to
R o5 v
is the ellipse X~ +2¥° =1, z=3 5

< fofered THAME ARO[ e
x_Y _Z @[ AR [ W e

1 2 3 2 4
oA 9@ T X YW =1, z-3

L@”ﬁré 24, o ﬁﬁ@ﬁm %‘T

feredl |

) metrical  form
i ; in S ) »  the
S o S;?lition o e
=0 an fi i
4x +y~23+2. s md g
direction €S
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(11 )

(i) A plane 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

£+g+£=2_ 5
x Yy =z

<61 e &% (p g )3 WCEE @

TOCe AFCHROEF @A A, B, CS©
JM6 | TYSA @ OABC (P (FTA

P,g,r

APRAY =+ =+ —=2.
X Yy z
7. (@ () If olx, y 9 =xy’z and
A = xyf —xy2}+yzzl€‘., find
3 5 )
0 (¢A) at the point (2, =1 1). B
dx“dz
A o(x y 2=xy’z S
A=xyl-xy?j+yz’k W, (@
3 -
@ -1, 1) Rs —_— (pAR 1 Sl
dx“dz

(i) Prove that
A e A&

B x2)-@xd) +@x3)-Bxd)+@xb)-Exd)=0 5
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(12 )

(b) (i) Show that
WA

@xB)-@xd) =

(i) Prove that
AMI N A

curl grad ¢ = 8

% ¥k Kk

8A—10*/960
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b-d S
S
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(12 )

(b) (i) Show that

(S @
- =5 7P 2
i L
@xb)-@xd)=|"° i > 5
a-d b-4
(i) Prove that
AT 3
curl grad ¢ = O 5
* A A
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