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MATHEMATICS
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The figures in the margin indicate
full marks for the questions.

1. Answer the following questions:  1x8=8
weTo Al eieaRe Ted fral ¢

(a) Find the form of the equation
3x+4y=5 when the origin is shifted
to the point (3, -2).
FERY (3, -2) 051 FHE IRE 3x+4y=5
AP A 76 29 Sfered

(b) Under what condition the equation
ax? + 2hxy + by?=0 represents a pair
of perpendicular straight lines ?
58 AT ax? + 2hxy + by?2 = 0 NI
O AR 77 ([ AfoRfag sRae
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(c) Write true or false (%% (7 9rs% foal) :

The degree of an equation is an invariant
under orthogonal transformation.

AT TR HACATH qB1 ANFIE @l
SroAfIEq |

) E?Find the nature of the conic represented

'bsr po[ar equatlon }/ 8+5cosé.

\( @z‘;ﬂﬁw Y/ =8+5cos6 3 fvk =

%3 \J/ wmﬁ‘rﬁ*@@iﬁwl

~SPupyy ¢
“fe)” 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 st orwass 60° (@Piers geEt
R | O Se5{c < R iees (4,43 |
[ % AeieF R gl Sl |

(! Write down the equations of the

e UG D
asymptotes of the hyperbola oSy
a’

b2
2 2
z =1 Wwﬁ @R
T%Nn
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(g9 Find the norm of the vector

v =-31 +2] +k.

= 31 +2] +k (53R 7 (norm) Shrear
(h) Find the volume of the parallelopiped

=

',;1?_g;-f';:;§f: whose adjacent edges are

-

4 ‘..-r~u___=31 —2] -5k, v=1- + 4}'\—41?:,

W=237+2k FEY ARER
parallelopiped (0 S ©feneqy |

2. Answer the following questions:. 2x6=12
OFd MANART aEPTRe Oes &1l 2
(@) Reduce the equation 2x+3y—-6=0 in

the form Ix+ my=0 by choice of new
origin on the x- axis.

x o0 Mo o1l 78 7R 2x+ 3y-6=0
ﬁaﬂc@tmmy 0 SFIRCe 9o 1 |

(b) For what value of k does the equation

xy+Sx+ky+15=0 may represent a
pair of straight lines.
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()

k 3% Y99 @ xy+5x+ky+15=0
ATFIOR TolE @e Rott sk ?

Find the equation of the diameter of
the ellipse 3x2+4y2=5 conjugate to
YSx=10"

3x2+4y2=5 BIJEHR y+ 3x=0
TR (conjugate) JPTOEE AT 156 SeTed |

.{d) 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?2+by? +cz?= 1.

WWW Ix+my+nz=p
7[‘5!_6'1"5{1"4? ax?+ by + cz2 =1 %3 G
CEWTQ‘FW‘SHIGT@ R *SPOIR FaNpel Sfeq et |

\(g} /A force F i i/ +2f€ 1b is applied to a

eud -
—— pomt that moves on a line from

P(-1, 1,2) to Q(3, 0,-2). If the distance
is measured in feet, how much work is
done ?

F=3-7+2k 1b <1 ezt s @5t &g

P(-1,1,2) 9 7= Q(3, 0, -2) =1 TIa T4l

R | {9 A7 FOO (feet) T0e Rl S
T TR 2o Sfenaa |
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| () Find the centre and radius of the
sphere X2 + y?+ 22— 2x— 4y + 8z + 17 = 0.
x?2+y2+22-2x-4y+8z+17=0
(TP (TR, S P e |

3. Answer any four parts: 5x4=20
Ricwizart o1faor S Ted 4 3

(a) Prove that a+ b and ab- h? obtained

from ax?+ 2hxy + by2+2gx+2fy+c

~\eas - remain invariant under transformation
~~ 7Jof rotation.

(L F N[ @,

L LS A ax2+ 2hxy + by?+ 2gx+ 2fy + ¢ I+
zﬁ;@ a+ b S% ab- h2 J 151 91 eile
=it ARG (2 QU6 |

| (b) Prove that the straight lines

represented by the equation

ax® + 2hxy + by? + 2gx + 2fy + c= 0 will
be equidistant from origin if
f4_g4=0(bf2_ag2).

oS =4 (3,

@ + 2hxy + by? + 2gx+ 2fy + c=0
A elfoliae 1 @21 [oie R skl
AAETO e Tz

A =C(.bf2—a92)_
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(c) 1f PSP'and QSQ'are two perpendicular -

focal chords of a coni¢, prove that

Il 1

}5;, a"Q—= a constant.

PSP’ & QSQ' 4ol *ﬂzwma AT oTH
]

AST S 20 A B (T, PP QQ = &IF
(d) Show that the line Do+ my=n is a

tangent to the parabola y?=4ax if

In = am2.

myedl @, Le+my=n @ACE y2=4ax

wfeged =K 23 AW In = am?.

s /—*{e} “Find the coordinates of the centre and

A%

y 7';' 1R radlus of ‘theficircle— 3255
2 0| Rtay#2z-15,

;,(,;\ ‘J \ & ¥+ yl+22-2y-42-11-0.

QALY H25=15)
X+y?+22-2y-4z-11=0
TO1 (FHRI AT OIS A% Seredl |
(f) Find the equation of the right circular

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

=Gy Y =8 =0

2 =il D
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5 IMRRME 9B Gt JersT BRere T
SN = & (1, 2, 3) = it A1 i

Xt i o I a2 :
o IS T BRI RIS |

(g) Find the orthogonal projection of

-r««lwﬁh“;y =7 +j+k on 3= 21 +2]
A l‘\‘/',
.'\'.',

v

;Alég{:'ﬁnd the vector-component D% o

/! i orthogonal to p .

“-_1 *i_’,/;/‘.‘, 7

“C”jﬂ—{ ATREA
v =1

+J+k (O3] 3= 21+21ae«>{a—

3+2=5

ST 2ol Sfetedl | avits 3 3 w7 @
(TR (959 el Sfvent|

(h) Show that the lines

Litx=2+4 y=2+31 z=3+¢

Lz:x—2+ty s L 4+0¢

intersect and find ¢t
1ntersect10n

vyed @
L1:x=2+t, y=2+3t, zZ=3 +¢
Ly : x=2+t y=3+4t z=4 + ¢

MW‘?{W (M F(E HF C@’Wﬁm%
@%eaﬂ

he ‘pOII‘lt; of
% 3+2=5
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4. Answer any two parts:
Ricwize 7! Siz*" T 54 ¢
(@) (i)

10x2=20

Find the equations of the
following when ax+ by+c=0
and bx—-ay+d=0 are

— considered as axes of x and y
f rL\ u @

/ \\r\spectwely
S : 1 (bx ay + d)? = a?+b?

\ ¢ L {ax+ by+ d.(bx—ay+ d) = & + b
O,
‘\I;}:\\a-:___‘i// = ' 4 5
T g

;‘ax+by+_c=0‘5ﬁ€3bx—ay+d=0

. (S TTEE FO x OF I y O
f2o1e7l @1 oo ATel @351 =

Cfereq) —

L (bx-ay+d? = a?+p?

IL. (ax+ by + ¢).(bx— ay + d) = a? + b?

. (W) Find the equations of the bisectors
of the angles between the lines

ax2+21uy+by2=0, 5

ax? + 2hxy + by2=0 (Fi=Tg MG

(Pl TR T SfRed |
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(b) (i) Prove that the tangents at the ends
of a pair of conjugate diameters of

250 42

x

theZellipseltsr =" g =1 form a

ac whs
parallelogram of constant area. 5

T o

IR, =+ =1 CogeT Wr@AR

: ; *-.:IﬁWW (conjugate diameters)
L RS A RN @ AR v

/ -m T ST <5 &1 = |

) \ )r

gy (ﬁ) The plane —+%+——1 meets the

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+(%+b¢)xy=o_

+%+%=1 AAOTE FAFIP

A,B,C e i 3| e 7 @&, &
% O 9 2RI ABC Jere W& 41 (@l

A2 BT T *iF AP
(%+%)yz+(%+%)zx+(%+%)xy_=o‘
BO6FN 01398 9 Contd.
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(c) State the type of the conic and reduce
it to canonical form :

11,2 -4xy+ 14y2—58x-44y+71=0.
2+8=10
T WEFAGIN AP G T OF 2T
canonical e PO 4 3
11x2-4xy + 14y%-58x-44y+71=0

/\@f (z) ~A plane passes through a fixed

n{i/ \pomt (p, g, 1) and cuts the axes in
3;‘/ S i A B C. Show that the locus of the
2l s qentre of the sphere OABC is
\a\ < =

.%./, i = p q 4+ = .

e

< ee @B fR R (p, g, r
NSE T F S5 A, B, C e =
(9| 29 9 (T OABC (SIS (WS

FeEete 2
£+g+L:2-
X Yy z

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

ordinates are (1, «/5,2). 2
<51 KR G 7T (1.3, 2) T
o et ZRicE Sfered |
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(i) Find the distance between the
: ___points whose spherical co-
i 'l.;,;-.‘i;iﬁ-‘;‘;gi_ﬁ\)_jlf_ciinates are

\/E] 4 Z) nd [2";5’%]'- 4

o (25:5)
TR m‘@ﬁﬁr@ {7 voIF W 19
Tfenedl |

Find the angle between a diagonal
of a cube and one of it’s edge.

3
@B T qOIe] T S @Ol Uil (edge)d
ST (FICE! Cfered |

i ‘ 1 1
() Let 0= (2,3), 1=<—;/§,—\/—§>

s <__1_ 34
e V22,
Find the scalar components and

A
vector components of 7’ along €

N
and €. 4
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@2 7= (2,3), 31=<—1—,~1—>

i Librs A < 1ol >
NTE €2 = ( - —=,
ﬁl.‘(: / ‘I\‘:\"/ \ ‘\/5 ‘\/5
(S = 50 NS
e |97 @ & o &, T (S Tl
\\\ /i R Beice SRt

(u) 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
P (2,4,-1) S P, (5,0,7) R
AICSE (@RI (§UCls¥ 3-space © Fa|
AT Sfened |
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