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‘The ﬁgures in the margin indicate |
- full marks for the questions.

1. Answgr the followmg questlons: 1x8=8
TS fral 2T s A

(a) Find the form of the equation
' 3x+4y=35 when the. origin is shifted
' to the point (3,-2).
TR, (3, -2) T QA% SR 3x+4y=5
AR T B 27 T |

(b)) Under what condition the equation
ax? + 2hxy + by2=0 represents a pair
of perpendicular straight lines ?

R 58 AMACF ax2 + 2y + by? = 0
7O TR 1Y (3 2SRy sfiwe
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(c)

(d)

(e)

Write true or false (8% (7 wiog o) -

The degree of an equation is an invarian _

under orthogonal transformation.
TET AAST ACATF @51 ANGI01
olfRaET | '

Find the nature of the conic represented

by polar equation % =8+ 5cosd.

FR AT %é8+50039 2 o =1
“IF0o! 5 = Sfenea |

The axes are rotated through an angle
of 60° without change of origin. The

co-ordinates of a point are (4,\/5) in

the new system. Find the co-ordinates
in the old system. :

TR, ARG ~RICT OFFaRE 60° (19T YAl
T | TG O AT 51 R 71 (4,J§) |
4 o JeaATE KON 7l Sie |

() Write down the equations of the

| )
Moy
asymptotes of the hyperbola R i 19
2o
XU '
?—?—1 ARRECDIT STE3] (IS I 6<el
forar |
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(g) Find the norm of the vector
?=~3?+2j’\+£.

—> A A A -
V'=-31 +2j +k C@%@W(norm) Cfaear |

() Find the volume of the parallelopiped
whose adjacent edges are

AN A
w=3i -2f -5k, P 1, 47— ak,

AN

W=3]+0ok.

W=3]+2k e qeRRE
parallelopiped (5 S Bleneq |

Answer the following questions -

o IR e e e o

2x6=12

(@) Reduce the equation 2x +3y-6 =0 in

the form Ix+ my=0 by choice of new

origin on the x- axis.

X IS N TR 5 FR 2x+ 3y -6 -0

AR I+ my = 0 I *TgF© 354 |
(b) For what value of k does the equation

XY+ox+ky+15=0 may represent g
pair of straight lines.



’ (C)

kaﬁsmmxy+5x+ky+1s Q
Wmmmﬁmeﬁa? o

' Find the equation .of the diameter of -
the  ellipse 3x2+4y2-5 conjugate to. .

y+3x=0.

- 3x2+4y2=5 @ﬂ?{@ﬁiﬁ y+3x=0 Y
TR (conjugate)wmﬂ%“l@ﬁi@l -

@

Find the equatlon of the cone whose

vertex is the origin and which passes -

| - through the curve of intersection of the

R, AARGREE O Lot my+nz=p

plane Ix+my+nz=p and the surface

ax? + by2+cz2—.1

oA AF ax2 + by?+ c2? =1 oA IEW

(I TS TR B N el |

(e)

A force F 3t - -J +2ﬁ Ib is applied to a

point that moves on a line from
'P(—l 1,2) to Q(3,0, -2). If the distance

is measured in feet, how much work is

done: ?

F= 3z-1+2i€1baaamﬁ¢ﬁ«ﬂﬁﬁﬁ_.

P(-1,1,2) 344 Q(3,0, -2) (&1 B 3
25| 9 WA Fo© (feet) ‘a"mﬁwm
sz’ﬂ@ﬁwl
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. Answer any four parts
j'(a)

" Find the centre and radius of the '
"spherex2+y2+22 2x'—4y+8z+ 17.=0.

-2x-4y+8z+ 17=0
cmawﬁ@@ﬁﬁww@‘%@m

5x4-2o'

Prove that a+b and ab k2 obtained

from ax? + 2hxy + by2 +2gx+2fy+c
- remain invariant under transformatlon

of rotation.

: ‘SNI‘TW@,

: ax2+2;ucy+‘by2+2gx+2fy+ca st

()
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i a+ b I ab- hhfﬁ@tqﬁ‘mwm

Ao SR 2 AT

Prove that the straight lines.
represented by the equation

ax + 2hxy + by2+2gx+2fy+c 0 will

" be equidistant from ongm if

f*-g =c(bf ag)

i I CTI,

ax2+2hxy+by2+2gx+2fy+c o .
e efeifig = Mmiﬂﬁ"{i?ﬁi
Fege AR IR

.f4 __.g4 ='.C(bf2 _ag2).

5 o Corttd.



(c

@

i PSP‘ and QSQ'are two perpendmular -

focal chords of a conié, prove that

1 - .
= a constant’ .

PP QQ
. PSP’WQSQ@WWWWW

. 1 1 ~
m@ammmctw @, —15? 5'5—&3?@5

Show that the. hne Ix+my=n is a
tangent to the parabola y2 4ax if

In = am?.

oredl @, Lo+ my=n @CE y2=4ax
Gfeges oS & IR In = am?.

Find the -coordinates of the centre and
radius of the circle— . 342=5

 x+2y+2z=15,

24y é 2=2y-42-11=0.

- x+2y+2z=15,

R+y2+22-2y-4z-11=0
769 (@R ZAIRE T AR Sl

Find the equation of the right circular

. cylinder of radius 5 whose axis passes
through (1,2,3) and is parallel to

4 _y-3_z-2 ’
2 -1 %
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: orthogonal to ;; .

ﬁa‘f?mmaﬁwu 2, S)ﬁﬂﬁmmw'

x- 4 y 3 zZ- 2
2 -1
'Find the orthogonal pro_;ectlon of

WWNI

7=?.+_;‘\+‘£ on i,"=2'i\+2_;'\

"Also find the vector component of 3

3+2=5

=1 +/+k (OF® F=27+27 7 esiw
TR 2Tt BRvedt| TS b A
(O33R (O3] Tiiet Tferean |

Show that the lines’

Ly : x=2+t y=2+3t, z=3+t

Ly x=2+t y=3+4t, z=4+2t
lntersect and find the point of
intersection. 3+2=5
"m{eal @ :

Lyt x=2+t y=2+3t, z=3+t

Ly: x=2+t y=3+4t, z=4+2t
mwwwmmwﬁ“ﬁm
@‘f%t\‘aaﬂ ‘

7 Contd.



| 4. Answer any two parts

ﬁmmzawﬁmw

“a) ()

Find the equatmns of the

~ following when ax+by+c=0

and bx- ay+d 0 are

T con31dered as axes of X a.nd y

§ respectwely
L (bx-—ay+d)2 P+

I (ax+ by+c).(b‘x‘—‘ay+d)'=c-i2+b2 o
o ax+by+c Obe- y+d 0
‘@?NWWxWWyW o

mﬁhwﬁ?m@ﬁ‘t%@
Bfrear — .
‘I (bx ay+d)2 a2+b2

C L (ax+ by + 0. (bx—- ay +d) = i + 1P

i)
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Find the equations of the bisectors
of the angles between the lines

Aax2+2hxy+by2 0. 5
ax?+ 2hxy + by? =0 ([IATTI ToF
@I RS AN S|

8

10x2=20 |

i

w6

Prove that the tangents at the ends '
of a pair of conjugate diameters of =

e eipme Z42t oo

o 'parallelogram of constant area. 5-

o :zmmw cq, .
& WW (conjugate dlameters)

'"2 2 ‘
y =1 @‘Wm

: (ll)

mmwnﬂ%‘tm@l

, Y
_+_.
The plancf, 2 ‘
co-ordinate axes in A, B, C. Prove

+Z =1 meets the

~ that the equation -to the cone

generated ‘by lines drawn from O
to meet circle ABC is

(V o+ (% %% )Zx+(%+%)

S

| '%+%+%;1, _,mm,mas o

‘A;B,C Rv® (@ I 44 =4 @, [

3% O T 7"t ABC 8T I I ({3

TR et 1. Mg AN

AT A AL

- BO6FN 0139B
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(c) Staté the type of'thé conic and
; : et , onic an
it to canonical form : d reduce
1132 -4xy + 14y2-58x-44y+71 =0, |
‘ 2+8=10

canonical 9T TR 3
11x% - 4xy + 142~ 58x-44y+ 71 = 0 .
‘ d) (@) | A .plane passes -through’ a fixed
point (p, g, 1) and cuts the ases in-
A, B, C. Show that the locus of the
| cenFre Qf the sphere OABCAis

B, 4,r_,

__.x y z 4"

G Tres 9o [iRe Ry (pgr) 3
ST I &% SFFF A, B, C [{7qe oz
I &MY T @ OABC (IeRA (]
ALY T

£+g+.£=2

X Yy z

(ii) Find the cylindrical co-ordinates
of a point whose cartesian co-

“ordinates are ( 1, \/3_, 2), . 2
<1 oo R e (1,5,2)
RAoR T e Sfneqt

J06FNO139B - |0

Find the distance between the
points whose spherical co-
ordinates are

lyT Ty 2’ = |.

AN )
( 2:2:6)%(2’3’3)

cmaa?mmﬁﬁﬁ%ﬁ’i@ﬁwm

(iii).
BN,
(ii).
BO6FN 0139B
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'Find the angle between a diagonal

of a cube and one of it’s edge.
, ' 3

<ot T ot 3 O B HS (edge)a
e P! St
4 A /1 1\
e 9= @3, 4= (3535)
A 1 1
and €2= <—_J—§_’—J2=>
Find the scalarv components and

—> A
vector components of v” along €
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i - (29), & '<L,L>

| 272
“’W < 7 J‘>
Wel Wﬁseﬁﬁ%@@m

- S CFAR ol Bt |

(ii) Find the vector equation of a line
’ in 3-space that passes through the
pomts Py (2 4,-1) and P, (5 0, 7).
3
P (2, 4,-1) WNSPQ(S 0,7) Rm =
R @R (FITER 3- -Space (SR
: ﬁw Tferear |
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