: 3 (Sem-4) MAT
2014

MATHEMATICS
( General )

( Coordinate Geometry and Vector Analysis )

Full Marks : 80

Time : 3 hours

The ﬁgures in the margm zndzcate ﬁ.tll marks
for the questions

Answer either in Engiish or in Assamese

PART—I
( Objective-type guesﬁons ).
1. Answer the following questions : 1x10=10
et e Ry Bt 71

(a) What is the locus represented by the
equation ax? +2hxy + by? =0?

ax? +2hxy+by? =0 R &
I T8 ?
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(d)

14A—4000/1235

(2)

Under what condition will the general
equation - =

ax® +2hxy + by? +2gx +2fy +c=0

of the second degree represents a circle?

R vée

ax? + 2hxy + by? +2gx +2fy +c=0
Wﬁwﬁw@m 95! 38 J&R ?

Ifthelmesy mxandy m’x are

°°nJugate dxameters of the ellipse
22

_2 + l— = 1 then wnte down the value
a? . b2 |

of mm/’.

a2 .
TR A JPY 2, (908 mn’ I A T4l |

2
x Yy _ = =m'x
+b2-1%qq@ay mx ¥ Y

.

Write down the parametnc forrh of the
equation of the c1rcle x2 + y a?.

2+y? =q2 Wﬂ%‘@ﬁ‘ﬁwﬁ?ﬁ%
ﬁw|

. ( Continued )



(3)

(e) What is the general equation of a plane
parallel to x-axis? . -
x-S AR QAT R TG AN
&2 '

() Write down the centre and radius of the
sphere given by the equation .

x2 + y2A + z2"+.2ux:+v 2y +2wz+d =0

x? +y? + 2% +2ux ¥ 2uy + 2uz+d =0

AT TR FF SF TP B |

) (g) Wnte down the equation of the x-ax1s in ‘
: symmetrical form. o
WA (symmetrical) RS x-S

-

(h)

are -coplanar vectors, then
-7 .

Q=
T8
X
o

2 R0 e (oI =W, (OB
?

’

Dlﬁ)

ol 9~¢

S
Ii

Sl ol
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(4)

). Choose the correct answer :

0% Seqo! o ¢ |

" @M 7 = x4 +yj + zk, then ((5C9) curl is
6 1 (i) 0
(iii) 3 (iv) -3

() What is the unit tangent vector to the
curve at the point P whose’ posmon
vector with respect to the origin is 7?

BT IFT SIS (A AR AT 7 ST
ﬁwpmm%ﬂmﬁv

PART—II
( Very short answer-type questions )
2. Answer the following questions :  2x5=10
o i e et 41
(a) If the two pairs of lines
x? - 2pxy - y? =Oand;c2 -2gxy-y? =0

be such that each pair bisects the angle
between the other pair, prove that
pg+1=0. ‘

I
2 —2pxy—y2 =0 9F x? -2gqxy-y? =0
TR RRT AfS @R THEART T @R
_ T, AT FN T pg+1=0.
14A—4000/1235 ( Continued )




(S)

(b) Find the vertex and focus of the
parabola 4y2 -20x -8y +39=0.
4y? —-20x - 8y +39 =0 wRFSHR TRY
e J1fS e |

(c) Define pole and polar of é. conic.

mwmﬁiw@mwml :

(d) Obtain the equation of a cone with its
vertex at the origin and passing through
the curve ax2;+ by2 + cz2 =1,
x+my+nz=p. -

TRy MRmRAR i ax? + by +cz? =1,
Ix+my+nz=p 7% wmﬁ @1 ‘T”TCBN
AN Sfrear |

(e) Prove that
I A

dle (df a7\ _[>dr a7
.dt dt  dt? dt drs
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(6)

S PART—III
( Short answer-type questions ) -

3. Answer any four questions of the following :

5%x4=20

o R CICAT ik e T8 1

(@) If by a rotation of the rectangular axes
about the origin, the expression
ax? +2hxy + by2 changes to

sa'x’? +2n'xy’ +b’y'2 then prove that

" “a+b=a’+D and ab-h? =a'b’ = h’2.
vmﬁaa TS gﬁﬁﬁi AT GEE 4
ax? +2hxy + by? AH

a'x’ +2h’x’y'+b'y'2 Z‘“vi FiRRe =,
o® o4 I @, a+b=a’ +b UR
ab-h? =a’b’-h2.

(b) Find the polar equation of the conic in
- the following form :

" oo ARl SIS MEIS FIW AN Nefy w7

=1+ecosH
’
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(7)

(c) Find the shortest distance between the
followmg lines : 5

W@Wﬂmmﬁ“ﬁﬂw
x-o _y-B_2z-y

l m n
x-o' y-p'_z-y’
v m’ n’

and radius equal to 5. - 5

\“

Bl TIER RO SEY AR g_g_g

T I 5 X7, AR S

€ @) I -
V= (x +yz)1 +(y2+zx)1+(z +xy)k
find its curl at the point (1, 2, 3). 3

I
V=(x2 +yz)§ +(y2 +zx)3’+(z2 +xy)l%

=, (1> 2, 3) ﬁ"i@ W W (curl)
Sferedt |

14A—4000/1235 { Turn Over ) .




(8)

-

i) f P=bx¢ and g=2¢xd, then
prove that 'ﬁxa is parallel to 2. 2
MW P=bx2 O §=2xa =, (B
T M @ p x g (SIICH! ¢ I I |

(i () Show that (<3 @)
[@xb bx¢ E’xa’]=[a’3“c’]2

(ii) If 7 =a cos wt + b sin wt, prove that
d%7
dt?
constant ‘vectors and ® is a
constant. 2

—O, where @ and b are

-5
I 7 =d coswt+bsin ot, #NT
d%7

01—2+m r—O ﬂEaWbm
dt :

ﬁanqﬁm|
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(9)

PART—IV
. ( Essay-type questions )

Answer either (a) or {b) from each of the following
questlons : 10x4=40

woq ARSTH! 2T o[ () St (b)a%mw:

4. (a) (i) If the equaition o
ax? +2hxy + by? +2gx +2fy +c=0
represents a pair of parallel straight

lines, show that a_h_g ‘5
hb f

ax? +2i:.$cy+by2 +2gx+2fy+c=0
NN TAR SRS TS IS

(i) When are two circles said to be
orthogonal? Prove that the two -
circles x?2+y%? +2x+4y-20=0
and x2 +y? +6x-8y+10=0 cut
orthogonally. 5
T JoF (P ASAF @ w2 oy
M @ x2+y? +2x+4y-20=0
oF x2 +y? +6x-8y+10=0 &

o R T A |
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(b)

5 (@

14A—4000/1235

)

(ii)

( 10 )

Show that the equation
2x2 + Tiy +3y> +8x+14y+8=0

represents two straight lines and
find the angle between them.

2x2 + Txy+3y* +8x+14y+8=0

HRPace GEAR AN R T 1 @
7o WeW (P R Fm

If the line 3x -2y =18 be a tangent
to the circle

C x2 +y? +5x+6y-14=0

- find the point of contact.

()

. ax? ;l-2hqcy+ay2 =dare

3ft 3x - 2y = 18 IO

x2+y? +5x+6y-14=0
TG qurE =l SopfRaeor e w4t |

Show thét the lengths of the
semi-axes of the conic

and

d
,/a+h
d \
a-h

ax? +2h.7cy+ay2 =d MEN{ T%-

d
WWF \/a_-ﬂiﬁ

s Gl

" ( Continued')
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(11 )

(i) If land I’ are the lengths of the two
segments of a focal chord, prove
that

1,11
Il ! a

where (g, 0) is the focus of the conic. 3

@mmmﬁ—ww@rzwz'
T, oM I A -
1,11

Ul a :
7O (g, 0) T *KFI IS |

(iii) Find the  condition that the line
Ix+my=n touches the ellipse
2 2

X2y '
—+Z_=1 3
..,,a2 b2
2 2
A x“ .y
k+my=n @EGE&E —+I-=1
™ a? b?
ToigaT ©opf T TECO! BfereAT |

) (i) If e and e’ be the eccentncmes ofa
. ‘hyperbola and its conJugate, show

1 1
that — + —=1. 4
e2 ,6'2 o
AFW NS AR TLFHS! e AF e’
7', ﬁﬂT‘TWC‘I—lE+—15-=1.
e e’
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(12 )

(i) 1f (at2, 2at,) and (at3, 2aty) are the
two end-points of a focal chord of
the parabola y? =4ax, prove that
tit, =—1. 3

| y? = 4ax SIRYSY AT W qoRE T
Ry PR TR (atl, 2at) wIe
(at2, 2at,) T, &N T tit, = - 1.

(iii) Prove that the lines 4x -3y +40 =0
and x +3y -7 =0 are parallel to a
pair of conjugate diameters of the
ellipse 4x2 +9y? =36.

| AN A
4x-3y+40=09F x+3y-7=0

eRloet 4x? +9y? =36 Togeq Tl
YW T TSI |

6. (@) (i) Find the centre and radius of the
" following circle : 5

TR TR 7 SF P ey 1

x2 +y? + 2% - 8x + 4y + 82 =45;
x-2y+2z=18



(13 )

(ii} Prove that every homogeneous -
equation represents a cone with
vertex at the origin. 5

AT A @ BT AN TARY
NRRAR 1ean =1 [t e

(b) () A plane passes through a fixed
point (o, By) and cuts the
coordinate axes in A, B, C. Prove

' that the locus .of the centre of the
sphere OABC 1s given by
ol + E + Y =2 ‘ 5
X Yy =z

Q3 Aoa @1 e /7% (o, B, y) I IW

uE HF A, B, C e =@ @)

o191 (T OABC (TR (5 TR
@, B,y

x y z

(i) Find the equation of the cone whose
vertex is (oc, B, 'y) and guiding curve is
z=0, ax? + by? 5

gb1 RFI AN Seremr, TS AW
MR ToE (o, B, y) T ot 3@
AN z=0, ax? +by? =1.
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(b)

(14 )

() Prove that (V19 F91 @)

-—’

a
abdl[Bg7]=p-
| 2

-

ol ol Qi
Ql Ql Ql
ol ol 9&
TR T

sl el

(i) A particle is moving along the curve

{

14A—4000/1235

x=t3+1, y=t2 and z=2t+5,
where t is thé time. Find the
components of its velocity and

accelera‘uon at t=1in the dJrectlon
of i+ j+3k. "

W N x=t3+1, y=t> A=

- z=2t+5 Igo > IN =mg, T©
‘t= | 1+ +3k T e TR @1
R o Refg 1, e e =1

Show that the necessary and
sufficient condition for a scalar
point function f, ,, to be
constant is that As=0.

CW q f(x,y,z) SIS (¥ ﬁﬁ
TS $9 TG AWEA A [ 76
TH As=0.
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(15)

(ii) If

- - ~ A
fr=x%yi -22zx + zxj +2yzk

find—

(1) div F

(2) curd 243
- ~ A ~
f =x"yi -2zx + zg +2yzk

B ;

(1) div f

(2) curl?

Sfenea |

% % X
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