3 (Sem—4) MAT

2019

MATHEMATICS
( General )

( Coordinate Geometry and Vector Analysis )

Full Marks : 80
Time : 3 hours

The figures in the margin indicate full marks
Jor the questions

Answer either in English or in Assamese

1. Answer the following as directed : 1x10=10

@ere framId TIPS fi

fa) For what value of k, the equation
6x2 —5xy+ky2 =0 represents a pair of

perpendicular lines?
k3 & T IR® 6x2-Sxy+ky?=0
SRNeCT GAR TR TFOIA 4 SR
et 937

(b) Write the condition when a line
y=mx+c is a tangent to the parabola
y2 =4ax.
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(c)

(d)

(e)

A9/940

(2)

B 6 MCF y=mx+c IREIACE
y? =4ax RIS GOF =T T2

What is the latus rectum of the ellipse

X~y

+Z2_=17
a® b2
x2 g2 ~
_2+b_=1%ﬂwmi%ﬂ?ﬁsiﬂ°
a

Define conjugate diameters of an ellipse.

Boge WHR YW IR A

If ab-h? <0, then
ax? +2hcy + by? +2gx+2fy+c=0
represents a . .
( Fill in the blank )
i ab - h? <0, (AT
ax? +2hxy+ by +2gx+2fy+c=049

qo1 ____ eI IR |
(& 7% 77 )

Write the equation . of a plane in
intercept form where a, b, ¢ are the
intercepts from the axes of reference by

the plane.
wEqEq 9 @ a, b, cumﬁm
Al SRS FANFATCD! fora o

{ Continued )

wore gl oARE Tl faa

A9/940

(3)

{g) Write the equation of a line passing
through origin and with direction
cosines [, m, n.

RT3 TEHI A/ WF I, m, n fonE @@
FREACII AT o 1

(h) Write the condition for three vectors

2 =
, b, ¢ to be coplanar.
-

b, ¢

3 A0 gF-TMea AR TS

]

i) If o(x,y, 2 defines a differentiable
scalar function, then what V¢ is?

MM O(x, y, 2 901 At STFANT T, (O3
Vo=2

G If Vix,y, 2=WVi+V,j+V3k, then show
that V-V2V.V.
M Vix, y, 2 =Vi+V,j+Vik, (SR ST
AV-Vz2V-V.

Answer the following questions :

fa) Find the joint equation of the straight
lines which bisect the angles between
the two lines given by 3x2 +6xy - y?=o0.
3x? +6xy-y? =0 @TR VR Q@R
TARAET [ORR T N9 fefy 741 1

2x5=10
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(4

(b) Prove that the product

of the

(5)

3. Answer any four questions of the following :

S5x4=20
perpendiculars from any pomt on a ! Y —y .
hyperbola to its asymptotes is constant. 2 T i
9Bl RS S[S AT CFICA R o[ "ﬁﬁ:; ‘ {a) Find the condition that the equation
LTt il Tore b TIEEd P
o & K ax? +2hxy + by? +2gx +2fy+c=0
FT3 M|
, represents a pair of intersecting lines
() Find the equation of the plane and find the point of intersection.
containing the lines ) )
x+3_y+5_z—7andx+l=y+1=z+1 A ax” +2hxy + by +2gx +2fy+c=0
2 3 -3 4 5 -1 TAPRT QAR T TR T AR
X+3_y+5_2z-7 oo x+1_y+l_z+1 2’*‘;" I 56 [Afy 391 AR R T
2 3 -3 4 -1 M
TRERLIE MR T Ieed FRFI T 740 (b) If the lines y=mx and y=m’x are
. conjugate diameters of the ellipse
(d) Find the centre and the radius of the : 2 2 b2
sphere x? +y? + 2% —-6x+8y-10z+1=0. ' =t %5 =1, then prove that mm’ = -
a a
x2 +y2 +z2 —6x+8y—102+1=° CETP] ” )
, X
&% A AP A T4 qﬁy=mxwwy=mxm3@m;2_+if_2=
A=xzi—xy2j+y222k mm’=—b—2.
a
d
find —(pA).
then fin o0z (04) {c) Find the polar equation of a conic with a
focus as the pole and the line joining the
= v2,,2,2
M o(x, y, 9 =x“y’z Wz focus to the corresponding vertex as the
A=xzi-xy?j+y®z’k initial line.
B i(ch) =?
0z A9/940 { Turn Qver )
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]

@

(e)

A9/940

(6)

meWwWﬂmgﬂ
@IF SRE R @ T e EW
R Fefa T

A variable plane is at a constant
distance p from the origin and meets the
axes, which are rectangular, in A, B, C.
Through A, B, C planes are drawn
parallel to the coordinate planes. Show
that the locus of their point of inter-
section is given by

x2+y2+2z2=p?
FRAE A p TEe (WIRTET) = 99
AReSTANe TS HAIF T A, B, C R
I | PO THSASNFR FWEAEAF A, B,
C R ed Rfem ses 571 Ta | eryed
THEARSIITR (TR FARRAY T

x2sy2ez?=p?

Find the equation to the cylinder whose

x z
generators are parallel to 1 Y2 and

guiding curve is x2 +y2 =16, z=0.

&1 et Seme @@ 3

T TR x2+y® =16, z=0 T, (B
PRierRER TR Saea

{ Continued )

0

(7)

(i) Prove that
TN A

@xb)x(@xd)=[@bd]¢ -[abd)d

(i} Prove that

I A

- =
[@+b,b+2, ¢+d]=2[, b, 2] 2

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

questions :

10x4=40

o] AfSTH! R [T (@) |3l (b)I TR o

4. (a)

A9/940

(i) Find the angle through which the

axes are to be rotated in order to
remove the term containing xy from
the expression ax? +2hxy+by2. 5

T & @S Wi ax? +2hxy + by?
TR xy RS T2

(i) Find the equation of the tanegent to

the circle x2 +y? +2gx+2fy+c=0

at the point P(x’, y’) on the circle. 5
x2+y%+2gx +2fy+c=0 O SRS

o P(x’, y’) Rqe G =opfeg si@iesd

ey 1
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(b) (i)

(i)

S. (@) ()
A9/940

(8)

Prove that the product of the

perpendiculars from the point (x’, ¥’)

on the lines ax? +2h)¢:y+by2 =0 is
ax’? +2hx"y’ + by'?

Jia-b? +4n2

T W A (xLy) R om

ax? +2hxy+by? =0 W Pt

T TR ORI Gl TR R
ax’? +2hx’y’ + by’

Jla-5? +4n?

Show that the equation of the
tangent to the parabola y? =4ax at
(x’, ¥') is yy’ =2a(x+x’).

e @ y? =4ax AT @FO

(x’,y) e b =R @
yy’ =2a(x+x’).

Find the equation of the asymptotes

x2 y2
of the hyperbola =~ -Z-=1.
P a? b2
x2 y2 9@
a~2—b—2=1wm%ﬁmsw SRkt
ey =11

( Continued )

il

()

(9)

(i) Reduce the equation

)

(@)

5x2 -24xy-5y? +4x+58y-59 =0

ST ANFATHRF  Wpfro SRS
FoRRe T4 |

Find the condition that the line

X099 272 4 jie in the
l m n

plane ax+by+cz+d =0.

ax+by+cz+d=0 ST

X=X _Y-u_z2-z I AR
! m n

FAE 6 o1 w91 1

Find the shortest distance and
equation of shortest
between the lines

distance

x-3 =y_5=z_7and x+1=y+1 _z+1

A9/940

x—

-2 1 7 -6 1

3_y-5_ z—7w x+1_y+1_z+l

1

-2 1 7 . -6 1

(WITFR CF ZFeN {91 ol o
R g 11

5
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6. (a)

(b)

A9/940

()

(i)

(10)

Find the equation of the sphere
through the circle x2 + y2 +2% =1,
2x+4y+5z=6 and touching the
plane z=0.

x2+y?+22 =1, 2x+4y+5z=6 J&T

&R AW SF 2z =0 Feas =opf 391
TP ST FBiefy 391 |

Find the equation of the cone with
vertex (5,4, 3) and 3x2 +2y° =6,
y+2=0 as base.

5, 4, 3) N )| I
3x2 +2y% =6, y+z=0 WA (T

A S Ry 71

Find the equation of the plane
passing through the straight line
x+1l _y-1_2z-2
3 2 4
dicular to the plane 2x+y -3z = -4,

and perpen-

x+1 _y-1_2-2
3 2 4
T WF 2x+Yy-3z=-4 ISR
TG ¥ AR Fq fAefy 1

AR &

S

)

{ Continued )

7. (a)

A9/940

(11

(i) A plane passes through a fixed

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

£+2+£=2

X Yy z
FGEE A, B, C ﬁ‘@ Ib] TSI o]
@@ R (a, b, c) T IHI I GRS
@ OABC (FiRR (F51 APRIY 2]

X Yy z

If A=i-2j-3k, B=2i+j~k and
C=i+3j-2k, then find [(A xB) x C|.
MM A=i-2j-3k, B=2i+j-k 9
C=i+3j-2k, (S |(AxB)xC| I TH
fepear |-
If R=e'i+In(t? +1) j-tantk, then
) .

find EE, ,g and Q

dt | dt dt?
M R=eti+In(t? +1) j- tantk, (>3

dR |dR d?R
bk B ik £ - it T4 1
at ldt dt? fda

{ Turmm Over }



(12)

(b) (i) Given that »=2x3y?%z*. Then find

V-V and V x (V). S

fam == ¢ = 2x3y22*. (BB V- Vo IF
V x (Ve Refg w1 |

(i) ¥ V=wxr, prove that ® = %curl v,

where ® is a constant vector. 5

1
MV =wxr, zmmwmm=5cur1 v,

'S @ 901 7T ST |

* K %k
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