Total No. of printed pages = 11
3 (Sem 4) MAT
Bijni College Library

2015 P.O. Bijni, Dist. Chirang
(B.T.A.D)As
MATHEMATICS R
(General)

(Coordinate Geometry and Vector Analysis)
Full Marks — 80
Time — Thtee hours

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

Answer either in English or in Assamese.
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PART -1
(Objective type questions)
1. Answer the following questions : ~ 1x10=10
wete il e Tl ol
(i) Write the condition that the general equation
of the second degree ax* + 2hxy + by + 2gx

+ 2fy + ¢ = 0 may represent a pair of straight
line.

RS Qres sgie TN ax? + 2hxy + by?

+ 2gx+ 2fy + ¢ = 0 (V (AIY SRR JCTRIT
5T oyl |
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(ii) By what angle the axes are to be rotated
to remove the xy-term from the equation
ax? .+ 2hxy + by? = 0 ?

-y ',‘- o O MO [ (@lTe gt ax? +2hxy+by?=0

FANFIAE! Xy-2e T2

(iii) Express the hyperbola x%/25 — y%/16 = 1 in
parametric form.

X*/25 = y¥/16 = 17RIgSER A SIeE®
A 0|

(iv) Mention the necessary condition for tWO
 circles of radii r, and T, to be orthogonal-

I, S r, YeiRS 901 J€ eHonm @9
SRR 56 Grad |
(V) Define conjugate diameters of an ellipse.

BoRG Bl Fgel AP K@ |

(vi) What is the angle between the planes

X + by + ¢z +d = 0 and a'x + by +c'z+
d =09

ax+by+cz+d=0?3n§3a‘x+b'y+c'z+d'

= 0 s qg TORE! @G B 2
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(vii) State the condition of tangency of the plane
Ix + my + nz = p to the sphere x2 + y2 +
22+ 2ux + 2vy + 2wz + d = 0.

Ix + my + nz = p AW x2 + y2 4+ 22 +

2ux + 2vy + 2wz + d = 0 (SR e
AT T I 50 |

(viii) If a, b, ¢; d are four vectors, then express

‘the product (axb) x (cxd) in terms of the
-vector ¢ and d. ‘

a, b, ¢, d 5Bt = T (axb) x (cxd) -
m c W d (SR TYTT  orppy 0 |
(ix) (grad ¢) x A +¢ curl A = 9
(x) What is meant by an ifrotational vector ?
W@ﬁ R T B oy o
 PART - II
(Very short answer type questions)

Answer the following questions £, 2%x5=10
fcaie emicaRy Bed a3
(a) Find the joint equation of the straight lines

which bisect the angles between the two lines
given by 3x*+ 6xy — y* = 0,

32+ 6xy-y* = 0 SEwm ﬂﬂxz‘l@f@’tﬂa .
TRes ol (Y TR Rdg w91
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(b) Find the co-ordinate of the focus and the

vertex. of the parabola y2-4y-2x—-8=0.
y—dy-2x-8=0 SfqedN ASRY o

. RIS e

(c) Show that if the polar of P wf‘t an ellipse

passes through Q, then the polar of Q passes
through P.

m{wmuﬂﬁ@ﬂq@mﬂw?ﬁﬁam
Qe Q Rywl o', Q Ry &</
s Paf 311

(d) Find the equation of the right circular cone

whose vertex is P(2, -3, 5) axis PQ makes’
equal angles with the axes and semi-vertical
angle is 300, -

P(2,. -3, 5) R, PQ %3 Fmis F
FIS A Pl I s A
30° Rt BRI PO AN ey 4T

If R be a unit vector in the direction of T»
prove that

W fqmm@Rm,m-mqw
m .
dR 1. dr

Rx—=_7tx— where r=|F
dt 2 dt 7]

TS r=|F|
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PART — III . x
(Short answer type questions)

3. Answer any four questions of the following :
oo i @iG GifBt ere el s

(a) f3y a suitable transformation remove the term
containing xy from the equation 11x* + 4xy
+ 14y? = 5. | 5

GOl TS AR TS 11x2 + 4xy +
14y? = 5 FTFIACHR 7= Xy AW Reant 7|

(b) Find the equation of the directrix of the conic

T - 1l+tecosO. 5

)
T=1+ecos6 ﬁ%@mwwm
Fefa == |

(c) Find the length and the equations of the J
shortest distance between the lines

z
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x+3_y-6=_z_ x2 y z-7
—4 3 2% TrTiTT

(I TORR TN TSN 49T Oraf i T

Refa =1 '

(d) Show that the equation of the right circular
cylinder whose guiding circle is :

X+ +2=9, x-y+2z=3is
X+ +2 +yz —2x + xy = 9. 3

RAX+y?+22 +yz — ZX + Xy = 9.

(®) () 'If t=xi+yj+zk and r=|r |, then |

prove that V f(r)=f" () Vr. 3

MW T =xi+yjzk O r=|1 |, COTS -

R @ VEE=f'@Vr.
(i) Prove that : (eriel =1 C¥)
fath, bro, c+al =2[abe] 2

® () Show that : (credt @)
(bxc)x(gxa)#[a’bc]c -3
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. ) d | dr d°
i () Find : 3 |53 32

d dr d’r
[r, TS F] Sferadt |

PART - IV
(Essay type .questions)
Answer either (a) or (b) from each of the following

four questions : 10x4=40
At s |

4. (@) (i) Find the equation of the pair of straight

lines perpendicular to the pair of lines
given by ax? + 2hxy + by2 = (. : 5

~ (i) Reduce the equation

x2+4xy+y2—2x+2y+6=0to
the standard form. 5

X2+4Xy;+ y: - 2x +'2y+6~=0
AP S Pt sired 901
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(b) (i) Find the condition that the circles
X*+y +2gx +2fy + ¢, = 0 and
X2+'y2 + 2g2X + 2f2y + cz = O may
intersect orthogonally. 5
X2+y2+2gIX+2f1y+C|=OW
Xty +2gx + 2fy + c, = 0 38 7R
TN I (W IN 56! Sfred|

(i) Show that x?+ 6xy + 9y? + 4x + 12y - 5
='0 represent a pair of straight lines and
find the angle between them. 5

(PSRl (T X2+ 6xy + 9y + 4x + 12y - 5
=0 7R IR RS TS S
Préoy wEl Il Refa =1

3. (@) () Findthe pole of the line Ix + my + n=0
A S with respect to the parabola y? = 4ax.
S : s

L Y=4ax RIGHR ACACF Ix+my+n=0
o - (R g Ry W0 39010

(i) Find the asymptotes of the hyperbola
2X2~xy—y2+2x—2)""2'=0- 5.

2K —xy-y2 42x -2y +2 =0 =
ST aEn e 9
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(b) (i) Prove that the eccentric angles of the

. extremities of two conjugate semi-

diameters of an ellipse differ by a nght
angle. ' 5

ool I (T 51 Boiga Ol SR W
IR ABRYI ST (@l ANy 9
ST |

(i) If the polars of (x,, y,) and (X5 ¥,) W.rt

6. @ (i)

x*/a? —y?/b2 = 1. are at’ right angles, then
show that b*xx, + ayyy, = 0. 5

xXa? — y2p? = | IS AT x5 y,)
S (X, y,) RS &80 =2t qoie srasm
W CW’iGElT R b4xlx2 + a4y yz = ().

Find the equation to the sphere that
Passes through the circle x2+ y2+ 22 — 5

X +2y +3z =3 and touches the plane
4x + 3y =15. 5

X +y + 2 =5, x+2y +3z =3 g@d
I 4x + 3y =15 ANSHAT o] i NS
T Ry =11
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(ii) Prove that the cone with vertical angle
60°, vertex at (0, 0) and axis the y-axis
is 3x? + 322 = y%. 5

oM FF @ 60° M, (0, 0) AART
Ui y-SFCR OF (A RFGR AN
T 3x2 + 322 = y2

(b) (i) Obtain the equation of the plane through

(2, 3, -4), (1, -1, 3) and parallel to the
X-axis. A 5

(2’ 3a_4) < (15 _1, 3) ﬁﬁw i
X-SH NI ANSHAITE el
Bfereat |

(ii) Prove that the plane ax + vby +¢cz=0
cuts the cone xy+yz+zx=0 in
perpendicular lines if :

va-u

1 1 : -

- +==0. . 5
b c _

M IR (T ax + by + cz = 0 FTEWH
Xy +yz +zx = O*IWW@“'@ &7
I I

+ .
G l=
-

(=]

e
o |
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(a) (i) Prove that : (&I [ @)
" (axb) x (axc)d = (ad) [a b ¢] 5

(ii) A particle moves along the curve x = e,
y = 2 cos (3t), z = 2 sin (3t). Determine
-the velocity and acceleration at any time
t and their magnitude at t = 0. 5
<Ol FASR x=e?, y=2 cos (3p),
z = 2sin (3t) IFM™ NS w1 B @iy
T -5 BN @9 WF 9= ¥y 9 oy
t =0 Rqo F¥es W9 Refy ==

(b) (i) Show that : (GRS @) 5

a-c b-c

@xb-@x )= b-d

(i) If f = grad (P+Y*+Z*~3xyz), then find
div f and curl f. 5

;MW f = grad (X*+y’+ 23~ 3xyz), cetE
- div f o% curl f R =) -
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