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Find the vector equation of a line
in 3-space that passes through the

points P; (2,4, -1) and P, (5,0, 7).

3
Py (2,4,-1) ®I% Py(5,0,7) "3
e (AR ([FACER 3-space S (G539
AR Senedt |
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1. Answer the following questions : 1x8=8

wete Rl eMERT Ted WAl ¢

(a) Find the form of the equation
3x+4y=5 when the origin is shifted
to the point (3, -2).
AR (3, -2) &1 IS et 3x+ 4y =5
AR w7 B 2’7 Bferear |

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

3 5% AT ax? + 2hxy + by? = 0 AT
VO AR 579 (@4 elfoliay FRae
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(c) Write true or false (%% (1 W% fera) :
The degree of an equation is an.invariant
under orthogonal transformation.
AT TG AACT B AN TG
SH{RAET |

(d) Find the nature of the conic represented

by polar equation % =8+5cosd.

&R AN %=8+5cos€ 3 oM 3=
a0o! [ =0 St

(e) 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.

1Ry, SAfRRGH RIS SR 60° (PHTS LA
e | T S AT Bt R A (4.43) 1

o S ACTF RFIGR T Bforeat|

() Write down the equations of the

| e
asymptotes of the hyperbola 2
2 2
x° Y _
i 1 SRIgEioR SIEH| (I AR
G TR
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(g9 Find the norm of the vector
7=—3?+2j\+1/%

V=3 ¢ 23\ ok (S35 9% (norm) Tfered |

(h) Find the volume of the parallelopiped
whose adjacent edges are
w3t o) -5k, = T+ af-ak,
W= 3]/'\+ 2@ .
D=3 -27-5k, =1+ 4] -4k,

D=37+2k v AR
parallelopiped (519 TS Tfereai |

2. Answer the following questions: 2x6=12

o} fraERE AeeTRd Oes ol ¢ '

(a) Reduce the equation 2x+ 3y-6=0 in
the form Ix+ my=0 by choice of new
origin on the x-axis. ;
x IS T Y (29 R 2x+3y-6=0
FARFINE! I + my = 0 DI eTgF© 1 |

(b) For what value of k does the equation
xy+5Sx+ ky+ 15=0 may represent a
pair of straight lines.
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(c)

(d)

k3 WR AR xy+ 5X T kYy+15=0
TR, o e I e
Find the equation of the dlgmeter of
the ellipse 3x2+4y%=5 Conjugate to
y+3x=0.

3x2+4y2=5 CHAFEHIR y + 3x=0 IR
FALAES (conjugate) PRGN W%‘T et |
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=p and the surface
ax?+ by?+cz?=1.

AR NIRRT oe Ix + my+nz=p
e WIE  ax?+ by2 + cz2 =1 FpK EH
(A TSI (TR ¥FCHIR ST Sferedl |

A force ?: 3t —j'\ +2ﬁ Ib is applied to a

point that moves on g4 line from
P(-1,1,2) to Q(3,0,-2). If the distance
is measured in feet, how much work is
done ?

I?=3f\-j\+2i€ b T ey R 9B 9

Q’WWW"{‘TW (feet) Q’mwm
Tof 91 29 Sfvaay|
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Find the ‘centre and radius of the
sphere x>+ y2 + 22-2x- 4y + 8z + 17 = 0.
x?2+y2+22-2x-4y+8z+17=0

(SIETHCBR (FHRY OIF P Bferet |
3. Answer any four parts : Sx4=20
Riewteat sifab ©ixig Bea i ¢
(a) Prove that a+b and ab-h? obtained
from ax?+ 2hxy + by?+2gx+2fy + ¢
remain invariant under transformation
of rotation.
A 9 (T,
ax? + 2hxy + by? + 2gx+ 2fy + ¢ I o[/
MG a+ b F ab- h2 A To g7 FoieR
AATTE SHARIGAT (7 AF |
(b) Prove that the straight lines
represented by the equation
ax? + 2hxy + by? + 2gx + 2fy + c= 0 will
be equidistant from origin if :
fr-g*=c(bf?-ag?).
&3 39 (3, v
ax? + 2hxy + by? + 2gx + 2fy + c=0
A efelfdg T @2l qoE TR o[
g /T Tz
f4 _g4 - C(bf2 _agz).
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(c) 1f PSP and QSQ'are two perpendicular
focal chords of a conic, prove that

1 1
—t——=

PSP’ I QSQ' Bl IR U A T
1
TS TE AN TN @, Bpr T oy = EI

(d) Show that the line Ix+my=n is a
‘tangent to the parabola y?=4dax if

In = am?.
medl @, Ie+ my=n (FACH y?=4ax
wfeged =E = IfE In = am?.

(e) Find the coordinates of the centre and
radius of the circle — 3+2=5

x+2y+2z=15,

R+ y2+22-2y-4z-11=0.
x+2y+2z=15, i
R2+y2+22-2y-4z-11=0
969 (FHRYI AR S TP Eeredt|

() Find the equation of the right circular
cylinder of radius 5 whose axis passes
through (1,2,3) and is parallel to

x-4'_y=-3 _z-2
2 -1 2
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5 YERRER @B Gl gareR BieRy e
TRl TR oFF (1, 2, 3) e e IR
x—4:y—3 zz—-2

S Ty (R I &

(g9 Find the orthogonal projection of

7—-—? +J/'\+1/€ on f;: 2/1'\+2j'\

Also find the vector component of v—)

.._)
orthogonal to b . 3+2=5

-2 1tk o P=21 +2] 1 ¢S

i el Sftedl | FS b 3 TE RN p
(3 (93 Tolien Tlenedl |

(h) Show that the lines

Ly x= 2+t y=2+3t z=3+1
Ly:x=2+4 y=3+4t z=4+2t

intersect and find the point. of
intersection. 3+2=5

@ysd @

Ly i x =248 y=2+3t .z=3+t1
L : x=2%+1% y=3+4t, z=4+2t
R TN 21 (7 T Ol (RS G
Theredl | |

il
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4. Answer any two parts: 10%x2=20
Rrairet oy S Ted 41 8
(@ @

@)
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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? = a?+b?

IL. (ax + by+c).(bx—ay+d)=a2+b2
S

ax+ by +c=0 A bx—ay+d=0

@A Uk & xwm y

ol TA oo A (P01 fF

et —

I. (bx-ay+ d)2 = B2+b>

L (ax+ by + é).(bx— ay +d) =@+ b?

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

we+2hxy + by? = 0. S
W@+ 2hxy + by =0 (RIS AT
@R TR wREe Siedl |

2
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(b) (i) Prove that the tangents at the ends
of a pair of conjugate diameters of

2 P
the ellipse ?u—ﬁ?:l form a

parallelogram of constant area. S

x2

-
o 4 3 3 '%a‘:l Triged WER
AT PN (conjugate diameters)
RS Bl I <l AT i

(S T TS ol G T |

zZ

x
(i) The plane —a-+%+ =1 meets the

c

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 '

(%+%)yz+(_%+%)zx+(%+%)xy=°-

%+%+%:1 ANSTA AFIID
A,B,C e & | gt T (&, T
'WO?WABCQ@ZF{W@S‘TW @A

STz B 1 g T
AT A AR AR
| Contd.
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State the type of the conic and reduce

it to canonical form :

11x2 -4xy + 14y2-58x-44y+71=0.
2+8=10

©EY XFAGIN AP Ty T W T

canonical Folta FEIFE T4 8

11x%2 —4xy+ 14y*-58x-44y+71=0

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

point (p, q, ) and cuts the axes in
A, B, C. Show that the locus of the
centre of the sphere OABC is

P,4,r o L

X Yy zZ
@3 Ies @6l WWe &Y (p, g, r) T
TCSE W 9T STFF A, B, C "o (=h
FE| 299 T @ OABC (IEps (S
ALFAL T

pP,a.r_,

X Yy z

(i) Find the cylindrical co-ordiriatcs
of a point whose cartesian co-

ordinates are (1, J§,2) . 2
51 foegs S 2T (1,43,2) 20
REUBR T e Sfered |
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(e)
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(iii) Find the distance between the
points whose spherical co- -
ordinates are

T T
V2,2 % 2,2~
( J4)6) and ( 3 3) 4

T T Y/ 4
rz 20,2~
(«/—2_,4,6)W( 3 3]

T i R R 7o e T
Seeat

(i) = Find the angle between a diagonal

of a cube and one of it’s edge.
3

B T GO 4 S B HifS (edge)d
e (! Blens |

A

1 1
(i) Let = (2,3), el:<_J_2:’_‘/=2__>
’ A 1 1 -
and €2= BN RN
Find the scalar components and

vector components of v along €

and gz . ) . 4

Contd.
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