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(Analytical Geometry) P
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Time : 2% hours

The figures in the margin indicate
Sull marks for the questions.

1. Answer the following questions : 1x8=8
were fral eaRe O il 8

(@) Find the form of the equation
3x+4y=5 when the origin is shifted
to the point (3, -2).
TR (3, -2) T FAR IRET 3x + 4y =5
AR 7 [ 29 Sfevean |

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

9 S AMATHF ax? + 2hxy + by2 = 0 TN
qolE 29I 79 @2 efofifiy sfiae
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(¢) Write true or false (wa 7 e Bl : (g9 Find the norm of the vector
The degree of an equation is an invariant v = us? + 2:? +h
under orthogonal transformation.
A AT Ao @Bt e Tl 7 =37 +2] +k (53 (norm) SfreAl |
: it ind the vol f th llelopiped
(d) Find the : (h) Find the volume o e parallelopipe
4 nature of the conic represented whose adjacent edges are
y polar e uati 1 =
quation 1/ =84 5c0s0. w=3b -2 sk, P= 1+ af-ak,
AR TN %=8+50056 2 o =l T A
D! B 2 S Wik
(€) T?%gzces are rotated through an angle Timat = gh e 4}'\—42,
(0} without change of origin. The
co-ordinates of a point are (4,\/5} i W=3]+2k Eel AR
the new system. Find the co-ordinates parallelopiped (6R T S |
in the old system.
W. WWWW 60° (AR ICRS [ Bl Answer the following questions : 2x6=12
wed AIERT eEpies Oes & 8
QT | A I AT <G5 g g (4,J§) r , _
o2 (@) Reduce the equation 2x+3y-6=0 in
: AT RGOR Zmice Sfie | the form Ix+ my=0 by choice of new
(/ Write down the equations of the origin on the x- axis.
asymptotes of th X x S8 9 YERY 79 TR 2x+8y-6=0
: ehyperbola?—gg—*l. FATPREID! e+ my = 0 SFCA FTgF© I |
A ) .
Xy (b) For what value of k does the equation
2 pE L PRI S @E A xy+5x+ky+15=0 may represent a
Bt pair of straight lines.
BO6FN 01398 9

BO6FN 0139B ) Contd.




(©)

(d)

(e)

k 3R 7 A xy + 5x+ ky+ 15=0
ISHOR qOF @Me fod sRa?

f}lll;d etill.lie equatéon of the diameter of
y+3x=1€fe 3x2+412=5 conjugate to
3x*+4y2=5 BeeHy Yy+3x=0 &I
RS (conjugate) W7ol iae SRned |
Find the equation of the cone whose

vertex is the origin and which passes
through the curve of intersection of the

plane Ix+my+ nz=
s Bro el P and the surface

Tl ARRRES o Ix+ my+nz=p
O WAF ax? + by + c22 = 1 99 I
CRAIR*N AT @RI *IFOR NI St |

= A A
A force F =31 —_? +2k 1b is applied to a

point that moves on a line fr
om
B(S1581 D)t 03,0, —2). If the distance

1s measured in feet, how much work is
done ?

= A A
F=310 -7+2k b 951 et of a5t 7

P(-1,1,2) 3 /1 Q(3, 0, -2) =1 ZreR =i
211 G A FVS (feet) 20w Bowm o6
A 0 ' Sy

BO6FN 01398 4

Find the centre and radius of the
sphere X2+ y?2 + 22— 2x—-4y + 82+ 17 = 0.

X2+ y2+22-2x-4y+8z+17=0
(IFROR FRRT SIF TP Sfered |

3. Answer any four parts: 5x4=20

fRizIz BIfab! SN Oeq T 8

(a) Prove that a+b and ab- h? obtained
from ax?+ 2hxy + by?+2gx+2fy+c
remain invariant under transformation
of rotation.
g <l @3,
ax?+ 2hxy + by?+ 2gx + 2fy + ¢ I 7N
el a+ b OIF ab- h2 I 1o ITR el
AT TARTETR (2 A |

(b) Prove that the straight lines
represented by the equation
@ + 2hxy + by? + 2gx+ 2fy+ c=0 will
be equidistant from origin if
f4 "94 =C(bf2 _agz).
e 9 @,
ax? + 2hxy + by? + 2gx+2fy+ c=0
s efefRfay 391 (@9 qor ek«
TEge QA I
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(c)

If PSP'and QSQ'are two perpendicular

focal chords of a coni¢, prove that
1 1

ﬁ*r_‘oo. = a constant.

5 GABRRES @Bl Gt FeeR BiEeRT T

Sfnear 1 o= (1, 2, 3) s MesE 37 9

emd =8 E=A
2 = 2

(RIS e 7 |

: ' : (g) Find the orthogonal projection of
PSP' SIS QSQ' bl <1 YOI #[7id 77 AN A T N
i 1 y=i+j+k on p =21 +2j
ST SOl 20 Awiel 1) @, PP T o = T
QQ s
Also find the vector component of p
(d) Show that the line Ix+ my=n is a
tangent to the parabola y2=4ax if orthogonal to ? 3+2=5
In = am?.
: AT :
(S @, e+ my=n @ACE  y2=4ax ?=?+f+ﬁ (39 B=20 +2] 4 4w
@W =S 27 IME In = am?2. :
: —
(e) Find the coordinates of the centre and TR AT CRiedl | Foite b 9 719 (<l v_)
radius of the circle — 3+2=5 (SFR (SIT ToAld et |
L 2y2+ 2‘Z=15’ (h) Show that the lines
x2+y +Z —2y"—4z—11=0. Ll:x=2+t,y=2+3f,z=3+t
x+2y2+22;=15’ Ly: x=2+t y=3+4t z=4+2t
X+y?+z2-2y-4z-11-= 0/ intersect and find the point of
764 (DI ZAI ©IF AT Sfred | intersection. 3+2=5
(/ Find the equation of the right circular @wyed @
cylinder of radius 5 whose axis passes Ly : x=2+t y=2+3t, z=3+¢
through (1,2, 3) and is parallel to Ly:x=2+t y=3+4t, z=4+ 2t
x;‘*:y‘f:z-?_ (@ OITET AR (2 T A (AR I
¥ 2 ofeedl |
BOGFN 01398 G ot
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4. Answer any two parts :

10x2=20

Rz 75! Sigaiq Seq <t 8

(@ (1)

(1)

BO6FN 01398
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Find the equations of the
following when ax+ by+c¢=0
and bx-ay+d=0 are
considered as axes of x and Y
respectively

I. (bx— ay+d)2 = a2+b2

IL (ax+ by + o). (bx— ay +d) = @2+ b2
5

ax+by+c=0 G bx-ay+d=0

(S T T x o Wi y S

RO &1 e il (251 6

Sfeeat —

L (bx-ay+d?2 = g2+p2

II. (ax+ by+ C).(bx—ay+d)= a2+ p?

Find the €quations of the bisector®
of the angles between the 1in€s

ax2+2h.ry+ bygzo.
ax2+2hxy+ by2 =0 (@add R
(PI IR e Sferedl |

8

(b) ()

(i)

Prove that the tangents at the ends
of a pair of conjugate diameters of
oy 1o

: X Y .
the ellipse —a—2+b—2=1 form a

parallelogram of constant area. 5
2y
e 10 (3, ?4'5‘{2'-:1 Tl TR

TRAGT JPHE (conjugate diameters)

ABRTS el IR B! AR
F(E A SIS ol &K 23 |

X Z
The plane —+ Loz meets the
a ebisc

co-ordinate axes in A, B, C. Prove
that the equation to the cone
generated by lines drawn from O
to meet circle ABC is

A ATA R AV AT

S

%+%+%=1 HIOTH AFAAT
AB,C fF® =& 3| &9 [ @, I
R O T 711 ABC J&C1 kP 41 (4l
T Berld T G T

(%4 o (54 )+ (T Py =2
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State the type of the conic and reduce
it to canonical form :

11x%2-4xy + 14y2 - 58x— 44y +71=0.
2+8=10

O MRTFOR AR Srma w9 W B

canonical FH9ls ‘Jﬁﬁiﬁ 4l 8

11x%2 —4xy + 14y2-58x-44y+71=0

(d) () A plane passes through - a fixed

point (p, g, /) and cuts the axes in
A, B, C. Show that the locus of the
centre of the sphere 0ABC is

r
+=4— =
X y+z 2' 4
L THon 9 i Ry (p, g, r)
R [aEa] WWWA,B,C%@@E
WiﬁmﬁWmOAchmmW

ALY T
£+'§-+—[:2
XTI N,

(ii) Find the cylindrica] co-ordinates
of a point whoge cartesian co-

ordinates are (1, \/E, 2] !

2
bl Y PSR e (LV3,2) =
IR TR i Bfevea

BO6FN 01398 10
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(i) Find the distance between the
points whose spherical co-
ordinates are

[\5,5,5{] and (2 z ﬁ]- 4

4°6 yaval

(2ol
RIGEIR RIS R SRS R i
Tfered! |

() Find the angle between a diagonal

of a cube and one of it’s edge. :

<51 T OTE 4 I bl Wi (edge)d

e _L>
(i) Let 0= (2,3), en—< T
syl _L>
and €25\~ 75’ 2
Find the scalar components and

A
vector components of v~ along

4

A
and €;.
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4l 2 ?= (2,3), gl=<_1‘ _1'—>

V22
Ce A <__1_;
MR}
—> A A
v’ (S5 €, OF e, § e (o33 Tl
Sl CF=IR Solise] Sfaret |
Fi (
: Iirécisthe vector equation of a line
pc‘imspapce that passes through the
1(2,4,-1) and P, (5, 0, 7).
3
P
1 (2: 4: '*1] IES P2 [5, 0, 7) ﬁﬂfﬁ

] © (o
ﬂic@» & @Rl @IeRER 3- (A
0 space ©
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