3 (Sem—4) MAT
2016

MATHEMATICS
" ( General )
( Coordinate Geometry and Vector Analysis )
( Theory )

Full Marks : 80
Time : 3 hours

The figures in the margin indicate full marks
Jor the guestions

Answer either in English or in Assamese
PART—I
1. Answer the following questions :  1x10=10
wore Al 2R Teq 1 -

(a) What is the locus represented by the
equation xy =0?
xy=oﬁw1zﬁzaﬁwmww? |

(p) What is. the maximum number of
normals that can be drawn through a
point P to the parabola y? =4ax?

R @ @61 R p I /1 wfdge y? = 4ax &
e Reamer sRee B - 2
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(2)

(c) Find the polar of the point (-2, 3) with
respect to the circle

x2 +y? -4x-6y+5=0

x2 +y? —4x - 6y +5 =0 T8 SWF (-2, 3)

9w 53 @1 Refy w41
(d) When are two circles said to be
~ orthogonal?
V0! J8F (A TN (FR1 = 2
; L X2 yz
(e If .in an elhpse' -a—2-+b—2=1 two

diameters y=mx and y=mx are
conjugate diameters, then mm, = ?

2 2 '
x
——2-+y—2—=1 %"W y=mx YF y=mx
a b :

TP BT SR I LA mmy = P

() Write the condition of perpendicularity
of two lines given by the equations

X=X _Y-h _Z-7 1 X~X _Y-Yp_Z2-%

11 m n 12 my ny
T Ree LYY 277
4 my ny
X=X2 _Y~Y2 272 smog oy @R
l my ny
5% forar |
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(9

M

)

0

+ 2. Answer the following questions

(3)

Write the eqﬁation of the plane passing
through the origin with direction
cosines of the normal proportional to
1, 0, O.

TR TR AR F wf"‘?m‘ e
1, O, O %31 AR HAFIC0! o |

Writ;e down the value of [333].
@533 T REm?

If ¥ = xyi +yzj + zxk, then find V- .

g I+

L

C»L

MM U= xyl+yzj+zxk, o8 V-
Tfejean |

If f=x2y+2xy+zz; verify’ that
curl grad f =0.

W f=x2y+2xy+ 22, AR R
R ORI & I @IS f = 0.

PART—II

oS {1 PR Bee 1

(@)
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Determine the angle through which the
rectangular axes must be turned so that
the equation Ix + my +n =0 (m#0) may
reduce to the form ay +b=0.

( Turn Over )

2x5=10




(4)

. x+my+n=0 (m=+0) JANFIWH ay + b=0
SRR MRS TR 2o, TEOy AT
. R e R AR, o @b fdg =0
(b) Prove that the sum of the ordinates of
the feet of three normals drawn to the
parabola y? =4ax from a given point
is O.
mqwm,ﬁmmﬁ*{«w%m
?=dax 1 bW Wi REGR R
Y-EEIEY @@9FE 0.

(c) If Sbe the focus of a.conic l =1+ ecos6
r

and PSP’ be a focal chord, then prove
that

T2
SP SpP’ |
‘fﬁ£=1+ecose*ﬂm7{ﬁ S W€ PSP’

ﬁﬁﬂ%—wmm’tﬂm«rwm
SP Sp’ |
(d 1f —312-61—1+6m2=0 find the
equation of the circle for which
k+my+1= =0 is a tangent.
-31%2 ~61 - 1 +6m? =O“°:rﬁbc+my+1=0

TP W, G AR e ey = |
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(e)

-~ — -

(5)

If A=e™i+log(t?+])j-tantk, find

o~
d—f— at t=0.
dt .

A=e +log (2 +1)j - tantk Tt =0

PART—III

3. Answer any four of the foﬁovving questions :

@] R e o161 o) Teq 91

(@)

Prove that the equation

5x4=20

12x2 + 7xy -10y® +13x +45y-35=0
represents two straight lines. Find the

angle between them.

© o A
12x2 + 7xy -10y® +13x +45y-35=0

AP IR TR IO | SRR

A16/565

T WG ICH! efy 7 |
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(b)

(c)

Al6/565

\
dx? 0z

{6)

(i Prove that the parametric equations

x=g(t+l)h and y=2(t—l)
2 t 2 t

represent a hyperbola, where t is a
parameter. 2

o T @, x=-;-(t+%) o1

y=-g—(t—%) o AT PR D

*RIgS &, T ¢ o7 AToa |

(i) Find the equation of the hyperbola
whose asymptotes are 2x-y=3
and 3x+y="7 and which passes
through the point (1, 1). 3
L1 R @R RS BR SHE~H
@A 2x-Yy=3 9 3x+y=7 @
BRI [T 341

If ¢(xy 2 =xy’z and
by ~ ~ ~ 3
A = xyi - xy?] +yz’k, find

(0A)
X< 0z
at the point (2, -1 1).

A=xyl - xy?j +y2?k T, (2, -1, 1) R
3
(0A) T T Bfered |

( Continued )




(7/

2

2
(d) In the ellipse -’-C—2-+—‘14-2— =1, if P and D be
a b

()

A16/565

the ends of conjugate diameters, find

the locus of—

(i) the middle point of PD;

(i) the intersection of tangents at P
‘and D.

X2 y? L

__+_.=1®ﬁwspw¢pﬁqgmmﬁm

2 b2 ,

oy ¥ — |

(i PD I TORTI TR ey 3

(i P &F D e =R USRI

SR e T

Find the equation of the cylinder whose
generating line is parallel to the z-axis
and the guiding curve is x2 +y2 =2z,
x+y+z=1

1 RRTERT B @HIOR 2z T TR
o o 3@ x2 +y° =2 x+y+z=1

¢ ol S o

Find the equation of the sphere, which
passes through the points (1, 0, 0),
o, 1,0), (0, O, 1) and that touches the
plane 2x +2y - 2= 15.
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(8)

(L, 0, 0), (0, 1, 0), (0, O, 1) Ry Rffora
&R AR HF 2x +2Y — 2 =15 F[oaq-S
mopf 1 (AT AP ey =14

PART—IV

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

questions :

ool ARSCH

4. (a)

Al6/565

10x4=40
N9 */1 (a) TRt (b) T TET 9

(i) Prove that, if PCP’ and DCD’ be a
pair of conjugate diameters, of an
22 y2
ellipse —- + = =1, then
a b
(1) cP2+CD?%isa constant, (’where
C is the origin)
(2) the area of the parallelogram
formed by the tangents at the
ends of these diameters is

constant. 5

I PCP’ W DCD’ @b Bome

2 2

5§-+§%.=1=aﬁhvﬁqwana,od%maﬁa

a’* b

RS el

(1) cP2+cD? 9O #F° (8 C
TERT);

(2) % JPIEARR ARBRTS 4T =P
Beot 1 TR TN BT &4 |
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(9)

(ii) Reduce the following equation to
the standard form and determine
the type of the conic it represents : 5
T HAGINORF o SFRS AR

IR T EERR T TW o e

*q0:

8x2 ~12xy +17y? +16x-12y+3=0

(b) (i) Find the shortest distance between
the following straight lines and also
find the equations of the line of
shortest distance.

TR @RI I FFey e R 9
F AMS TFON W FE AN
fRefa 3 -

x-3 y-8_z-3
-3 1 -1

5

and (SF)
x+3_y+7_z-6
3 -2 -4

(i) Prove that the lines

— R —

2 -3 8
x=-4 y+3 _z+l
and =TTy
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5. (a)

Al6/565

@i

(@)

(10 )

intersect at a point and find the
equation of the plane through the

.lines. Also find the point of

intersection.
oA <41 d,

Find the locus of the point of
intersection of two r_xorrnals to a

parabola y? =4ax which are at

5

right angles to oné another. 5

y? =4ax SRgEE BN R IFCRA

Teom 91 SfSAT [N (ARG ORI
fere |

A plane passing through a fixed
point (a, b, ¢ cuts the axes in A B
and C. Show that the locus of the
center of the sphere OABC is

.g'. + 2 + _9. =2 ,

x Yy 2z 5

( Continued )




(®)
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.

(i

(11 )

<1 B8 R (@, b, o) & 1 @ B
SFEQT INEFE A, B IF C Ripe &=
IE | (YSA F OABC (TS (FES
FERAY

®xla
.|.
@l
+
Nio
1l
(&)

Write the condition of parallelism of
a pair of straight lines represented

by

ax* +2hxy + by +2gx +2fy+¢
Show that the equation

x2 +6xy+9y? +4x+12y=5

represents a pair of parallel straight
lines and find the distance between
them.

ax? +2hxy + by? +2gx +2fy+c=0
TN JCERT IR T
RIS TSCOT ot | _
s @

x?% +6xy+9y? +4x+12y=5

SRFIMBLI JCRAT FRECEIER AR |
TS FRECIIART Wrerd 79 fefq 1 1

5
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(12 )

(i) Find the equation of the cone whose
vertex is (1, 2, 3) and the guiding
2
curve is the ellipse -{—+y—-=l,
9 4
z=0. )

1 RGI ARIT foredt, TE T
TRR wmE (1, 2, 3) SF ot

2 2 '
a@cﬁi’a%—ﬂi—ﬂ, z=0%% |

6. (@) (i) Find the equations of the circle

lying on the sphere
x2+y? +2%2 =49 whose centre is at
the point (2, -1, 3). )

x? +y? + 2% =49 (IFERT SRS 4
T ARG v IR 77 2, -1, 3).

(i) Find the equation of the tangent to
the conic
ax? +2xy + by? +2gx +2fy+c=0

at the pbint P (x1, y1)- S

ax? +2xy + by? +2gx +2fy +c=0
WP P (xp, yp) Rpe =opfea 504
ISRl
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@) @)

(i)

(i)

Al6/565

(13)

Find the pole of the line
Ix + my +n=0 with respect to the

2 442 =a2. 3

Ix + my +n =0 @¥EER FARY SR

circle x

The polar of the pomt P w1t1;

respect to the circle x2 +y
touches the circle 4x? +4y =a
Show that the locus of P is the

circle x2 +y? =4a?. 4
' x2 +y? =a? iﬁ’ﬂtﬂtﬁﬂﬁﬁﬁpq
#q @ 4x? +4y? =a® TR
o I | 6‘7'1\331 @ P Reghe R
2’5 x2 +y? =4a T
Shdw that the circles
x2 +y? -2ax +2by +ab=0
and x2 +y2 +2bx+2ay-ab=0
intersect orthogonally. 3
( Turn Over )




7. (q)

(14 )

reT @,
x2 +y2 -2ax +2by+ab=0

oE x2 + y? +2bx +2ay-ab=0
T I TR |

(i) Prove that (2911 791 @)

(bx3)-@xd)+Exa)-(Bxd)+@xb)-€xd)=0

(b)

A16/565

5
(@) Show that (Cv{&a1 @)
®+9-{c+ax@+b) =0
if (IM) @ b,¢ are coplanar (9%
STSR) 5
) If 7F=t2] -{j + @t +1)k, find at t=0
the values of
ar d% a% |dr|. .| d%F
atr’ a2’ | at dt? 5
M F=t2i -fj+@t+)k, t=0 ©
= 2= 3= = 2-
ar a7 AT A | g | O | g
dt’ qt?’ a3’ | dt dt2
Sfene |
( Continued )



(15 )

(i) A particle moves along the curve
x =2t2, y=t? -4t z=3t-5

where t is the time. Find the
components of its velocity and
acceleration at time t=1 in the
direction 1 -3j +2k.

@ IR x =212, y=t2-4¢,
z=3t -5 & S @, T t @
WK | @AW t =1, FMFMHI @1 AF

VR Bt 1 -3j +2k 7 e RSl
1

* %k K



