3 (Sem-4) MAT

2018

MATHEMATICS
( General )

( Coordinate Geometry and Vector Analysis )

Full Marks : 80

Time : 3 hours

The figures in the margin indicate full marks
for the questions

Answer either in English or in Assamese

1. Answer the following questions : 1x10=10
weTe fra P el 397

(@) For what value of a, ax? +8xy+8y? =0
represents a pair of coincident straight
lines?

a3 B T T@ ax? +8xy+8y% =0
FRNFICT G G AR et IR 2

(b) - Write the equation of the tangent to the
circle x2 +y? +2gx+2fy+c=0 at the
point (x’, y) on the circle.
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(2)

x? # P +2_qx+2fy+c’=0 Jeq SFS AJ
(x’, y) Rege Bar =opfaq Ot foran |

Find the eccentricity of the ellipse

x? +3y? =a?.

x? +3y? = a? ToRes Semel Ay w401

Define conjugate diameters of an ellipse.

oS B FYW IPH < A |

Define asymptote to a curve.

5] TG SFFEN) (@ A A o

Write the symmetrical form of equation
of a straight line [d.c. |, m, n].

Wﬁmﬁ@wﬁmmﬁm[ﬁw
L my njl

Write the equation of the plane passing
through origin.
TR CHA ORI e et o |

-

5
Write down the value of [a, b, c].

(@ b, R T Rmm 2.
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(3)

(i) -If3=xyf+yz}+zxfc, then find V-3.
M T =xyi +yzj + 2xk, (S V.73 ¥H
Tfee |

) (grad @ x A+pcurl A=?

2. Answer the following questions : 2x5=10
fAcre acre e fi

(a) Find the equation of the bisectors of the
angles between the pair of lines given by

3x? +6xy-y? =0.
3x2 +6xy-y2 =0 @A S @R
RS TOeE (A STFad Ay F 1

(b) Find the equation of the parabola whose
focus is the point (-1, 1) and directrix is
the line x+y+1=0. '
(-1 1) TSR F x+y+1=0 @ A
Q@ TS AT ey 40 1

() Show that the difference between the
focal distances of any point on a
hyperbola is constant and equal to the
transverse axis.

@S @ eI [ A B @ <o
R AR e W A WA T AT A |
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(4)

(d) Find the equation of the directrix of the

1
conic —=1+ecosH.
r

£=l+ecosﬂ Mg FafieR R

r

Tferean |

) f d=@21-3,. b=(4-2) and
=(@3, -1 5), then find @ xb x 2.

ol

i d=@1,-3, b=(L4-2 SF

2=, -1 5), (33 a xb x 3 T ffq F41 |

3. Answer any four questions of the following :
5x4=20
@ R I wieo! o Ted 3

(a) For what  value of k, the
equation 2x?2 +2k:|cy—6y2 +3x+y+1=0
represents a pair of lines? 5

IR & I=3 I
2x2 +2kxy-6y? +3x+y+1=0
SRFIC GER SEER T R 2
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(b)

(c)

(d)
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(5)

Show that the equation of the chord of
contact of tangents from (x;, y;) to the

g o
. x° H a Hyl
ellipse —+=-=1is — =1 S
a? b2 a2 b2
x2 y?
(ST A (xy, yy) R@ o[ Tt =]
Togatd BN ~pFERd @iRe B WR
‘Sﬁl@'{‘r-—z—+&
a b?

Find the condition that the line
Ix+my+n=0 is a tangent to the conic
ax? +2hxy+by? +2gx +2fy+c=0. 5

I + my +n =0 JEEICE,
ax? +2hxcy + by? +2gx +2fy+c=0

WPaq =opfF (IR 56 e |

Find the equation of the plane through
the line x+y+z+3=0=2x-y+3z+1

and parallel to the line x_9.2 5
1 2 3

V-2 aw cAEm wWe

1 2 3

x+y+2z+3=0=2x-y+3z+1 @@

ACEE ORI FToA] SN T 3541 |
( Turn Over )



(e)

(6)

Find the equation of the cone with

vertex at origin and passing through the
2 .2 2 2 .2

x* y* z x“ y
curve —+Z<—+—=1 —+Z- =2z
a2 b2 C2 az B2
M GO 1P MREs R 4e, e
2 .2 2 2 2
R i x_2+y_+z_= , x_2+y_.=z
a? b* c? a“ B

EDR TCHE I, (AR *FOR AN

2 o 2 .
If r =acoswt+bsinwt, then show that
- d? 27 2=
r xa=m(axb) and —=-0
—
I 7 =dcoswt+bsinot, (@ (YA @
~ 5 2=
?x-qr—=m(&’xb}w 4 ,: = -0?7.
dt dt

Answer either (a) or (b) of each of the following

questions :

o4 AfSTOT 21 *[/T (a) WA (b)T T& 91 ¢

4. (a)

8A/960

i If by a rotation of the rectangular
axes about the origin, the
expression ax? +2hxy + by2

2

[

changes to a’x’? +2h'x’y’ +b’y

then prove that a+b=a’+b’ and
ab-h? =a'b’—?_t’2‘

( Continued )
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(7)

e Ry e AR feo
@@ W ax? +2hxy+by® A,
afoQ +2hrxfyf+bryf2 Zﬁ W ﬂ,
o@ A9 ¥ @ a+b=a'+b" T®
ab-h? =a’b’-h’2.

(i) Find the condition that the circles
x2 +y? +2g;x+2fiy+¢ =0  and
x? +y2 +2g,x+2fy+cy =0 may
intersect orthogonally.: 5

x2 +y? +2gix+2fiy+c¢ =0 o
x2 +y? +2gox +2fy+cy =0 T
7512 TR (= IR 5ECU! By |

() () Find the condition that the
equation

ax? +2hxy + by? +2gx +2fy+c=0

represents a pair of parallel straight
lines. 5

ax? +2hxy + by? +2gx+2fy+c=0
AR A TS SR e
44 59 (8 11
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(8)

(i) Find the pole of the line
k+my+n=0 with respect to the

parabola y? =4ax. 5
y? =4ax wfiges ST
k+my+n=0 @MW & Ry e
0

S. (@) (i) Show that the difference of the focal

distances of a point on the

2

x? y .
hyperbola — ~ 5 =1is always a

a b
constant,. 5

2 2
Xy _
C‘ﬁ\GﬂTCﬂEI -52--1"1?%\6«@

@ R @ @b R e wwwea

R 957 T |

(i) Reduce the equation
3x? —6xy-5y? —-6x+22y—17 =0

to standard form. 5

TR FARATOT e HIRS Folse
F9[ :

3x% ~6xy-5y? —-6x+22y-17 =0
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(9)

(b) (1) Find the equation of the plane

: .wh1ch contains the line
_ y+1 _2- -3 and is
2 -1 4
perpendicular to the plane
x+2y+z=12. 5
x=1_y+l_ 23 srormare @ 30
2 -1 4
WF x+2y+z=12 O TFORA I
Seerq AR AT 9 1

(i) Find the shortest distance and
equation of shortest distance
between the lines

x-3 _y-4_z+l andx_1=y_3 _z-1 5
1 1 -3 -1 3 2

x-3_y-4_ z+1 i x-1 =y—3 _z-1
1 1 -3 -1 3 2

SO Ve ZFod [T WE 270N
g e (Refa 34 |

6. (a) (j Find the equation of the sphere
passing - through  the circle
x? +y2 +22 =25 x+2y-z+2=0
and the point (1, 1, 1). 5
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(10)

x*+y® +22 =25 x+2y-z+2=0

T°UF (L 1, 1) R@ 0w @m oA
ST Refy 347 |

(@) Find the equation of the cylinder

whose generators are parallel to

% = —!32- = g and whose guiding curve

is the ellipse x2 +2y? =1, z=3. 5

G0l Pfema S @aereE IR

xX_ Yy z

Ao IF ;MW x2+2y2 =1, z=3

%”ﬁ@ LT P ACTAC) ﬁ%’@ﬁfsﬁ W‘T
Sferear |

fb) (i) Find in symmetrical form, the
equation of a line x+y+z+1=0,
4x+y-22+2=0 and find its
direction cosines. 5

x+y+z+1=0, 4x+y-2z+2=0
TAT TS ARPEA AL R
1 =F WA e ey 4
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(11)

(i) A plane passes through a fixed
point (p, g, r) and cuts the axes in
A, B, C. Show that the locus of the
centre of the sphere OABC is

8. PRIY, } 5
X Yy z
ﬂﬁﬁﬁ'@ﬁ’i(p,q,r]?mﬁﬁ A
SoH  SHPROEe F A, B, C©
JCH | YSA @ OABC (I (FHT

serey 2+ 940 =,

X Yy z
7. @ @) If 0% Y 2 =xy’z and
-’ xy; -xy2}+y22fé find
3
9 (¢A) at the point (2, -1, 1). [
dx23z
3 0%, 4 2=xy’z [
Z xy; xy ;+yz 2k =, (e
@ -1 nﬁ’ru'

(i) Prove that
gg e A

B x?)-@xd) +@x3) (B xd)+@xb)-@xd)=0 5
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(12 )

(b) (i) Show that

S @
- 5 3 3‘2 3'2
(axb)-(c xd)= o o 5
a-d b-d
(ii) Prove that
TN
-
curl grad $=0 5
* &k
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