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YA

(1) 2l UsAYSHL $A A Us-L €.

Instructions : There are total seven questions.

(b)

KC-102

(2) o Usdl $32ULd €.
All questions are compulsory.

(3) €35 Ustel OBl AL €9,
All questions carry equal marks.

Beleel Alsd (A ksl v 20l 5
Define the following matrices with illustration :
() [R-Busiella glbs

Lower Triangular Matrix
(i) [a-s+{lelluq sil@s

Skew Hermitian Matrix
(i) (asell albs

Diagonal Matrix

ALA/OR

Al 2 [RiBa AlBsdl owvan 2l stdl 5 24 B A = [a] e
A+ATAMd § 24 A - AT [@Rifd ©.
Define symmetric and skew-symmetric matrices. Prove that for square matrix
A= [aij]n A+ATisa symmetric and A — ATisa skew-symmetric matrix.

AL sifeHl vuL 24yl 5
3 2 0 -1
s A=l 1 =1 2 2 |4 si> 4L

0O 1 3 -1
Define rank of matrix. Find the rank of matrix.
3 2 0 -1

A= 1 -1 2 2
01 -3 -1
1 P.T.O.



(c) A d s .l :
Attempt any one :

N

2+i 3 -143i ] . . .
sl dl A * A QlYl.

) o Als A=
» ’ { 5o 42

2+1 3 -1+3i
Find A * A for the matrix A =

-5 1 “4-2i
1 2 5
Gi) Als A= 0 -1 2 |&lu dl AT el
1 3 1
1 2 5
Find A~ for the matrix A=| 0 -1 2
1 3 1

2. (@) o A AMA Albs A= (], 4 AlEBls Y ¢ld dl oldldl ¥

If A is an eigen value of an symmetric matrix A = [aij]n then show that

(i) k A — 4 aalds 4t o
! h 1 fl
klst e eigen value of *
S VN I N
(i) ——»ladjAd alels Y .
Al _ .
s the eigen value of adj A.

AYAW/OR
n
Yoy n-yrul A5 ALl n-»Aul 21 agx=b(i=1,2, ... 0 B3a
J:

el 54l 2ld Axal.
Obtain the Cramer’s rule to solve the system of n linear equations in n variables

Zlaljx—b(1—12 .n)

i<

(b)  ARA Als He alldls Y aq cls albadl cval sl dldls A He
113

A=| 1 5 1 |-l cel®s yeu s @elds qlea dadl.

311
Define eigen value and eigen vector of square matrix. Find the eigen values and
1 13
corresponding eigen vectors of the matrix A= 1 5 1
311
AYAW/OR
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(©)

N W N

2 21
sd-d¥lee [aut auil i d-dl asiell sbs A=| 1 1 |53l A4l
122

State the Caley-Hamilton’s theorem and verify it for the matrix A =

_— = NI
D W N
N = =

and find A1,
2 11
Aks A=| 0 1 0 |4 cwalds wdlse qaal. 5
112
A8 _5A7 +TA®—3A5 + A%~ 5A3 + 8AZ - 2A + T HAdl s Haal.
2 11
Obtain the characteristic equation of the matrix A=| 0 1 0 |and also find the

11 2
matrix represented by the expression A8 — 5A7 + 7TA® - 3A5 + A* —5A3 + 8AZ —2A +1

3. o d gL Rl 15
Attempt any three :

@

(ii)

(i)

@iv)

v)

KC-102

oldldl 3 olgUEl P (1) x — oA GUaldl AN A0 AvAL P (o) © 2 o B HLe
(x=P)P () - (x— ) P (P)
o-B

Show that if a polynomial P _(x) is divided by (x — o) then the remainder is the

(x— o) (x—PB) 4 GUALdl AN Yot eguel 214,

constant P (o) and for o # 3 if P_(x) is divided by (x — &) (x — ) then its remainder
(x—B) P (o) - (x— ) P (B)

is the linear polynomial a_p

A58 ax® + 3bx2 + 3cx +d =0 (W a 20, b, ¢, d € o)l B3a Haqal Hie-ll
s18AL . wnenal.

Explain the Cardon’s method for solving the equation ax® + 3bx? + 3cx + d = 0
(where b, ¢, d € ¢, a#0).

530l Ad % - 503 + 522 + 5x — 6 = 0 G3al.

Solve x* — 5x3 + 5x% + 5x — 6 = 0 by the Ferrari’s method.

oguel 3x* —2x2 —x + 5 =0l &5 YU sl 2 Al Braauoll gl agelend
slguel Hodl.

Find the fourth degree polynomial that has all its zeroes decreased by 2 than those
of polynomial 3x* - 2x> —x+5=0

A58 203 +x2 = Tx— 6= 0 <L ol oyl dslad 3¢9, dl Adlsei ol alsl.

The difference of two roots of the equation 2x3 + x2 — 7x — 6 = 0 is 3. Find the roots
of the equation.

3 P.T.O.



4. (a)
(b)
5 (a)

KC-102

c(p, @) 3% i a-Bilwdiaion adod ydla AHlszel dadl. 5
Obtain the polar equation of the circle having centre c(p, &) and radius a.
AYWOR
A(r,, 8)) 2L B(r,, 6,) [Bgaiell vz adl 2o gdla adlsel Haal.
Find the polar equation of a line passing through the points A(r, 8,) and B(r,, 6,).
AR d il Aol UL : 10

Attempt any two :

. : 3 . N 3\ X N N
(i) Alsd T-5cosB=2 1 USR WUl i sty 11520 Hoal.

3
Give the type of conic is represented by the equation P 5 cos B =2, and

obtain Cartesian equation.

AN ¢ \ T T - NN
(i) R3¥L sl Big (A ouela wm (3,1, 5) Sl dl 2 [Brrgr [las3a au
A sldodlaq dH Hadl.
TR
If (3, e gj are spherical co-ordinates of the point A in R3, then find Cartesian
and cylindrical co-ordinates of the point A.

(i) ol A 5w S =il warR adl aisadl s ol Aldmal P'SP 24 Q'SQ
1

]
SP-SP' TSQ - SQ'

YRR Aol 1A dl UlBd S 3 = 2.

If P'SP and Q'SQ are two mutually perpendicular focal chords of a conic
1

1
SP-SP' 7SQ - SQ

passing the same focus S then prove that = constant.

AAs x2 + y2 + 22 + 2ux + 2vy + 2wz + d = 0 UL [B1g A(o, B, 7) 20101 uglda
i w[Heor uHlseL Haal. 5

Obtain the equation of the tangent and Normal plane to the sphere
X%+ y2 + 72 + 2ux + 2vy + 2wz + d = 0, at a point A(a, B, ).
AYWOR
AHAA Ik + my + nz = p oUAS 22 + y2 + 22 = a2+ 3 d Ml ulaeid 24
A4al[BigL . Hoadl.

Obtain the condition that the plane Ix + my + nz = p touches the sphere x* + y? + z2 = a2,

Also find co-ordinates of the point of their contact.

4



(b) QA d o e : 10
Attempt any two :
(1) ol ouasl dordgl slal Hiedl ad diRdl. 24 Guedl UL 52U & 2uasl
X +y?+22+2x+ 8y +4z + 19 =0 24
X2+ y2 472+ 8x + 10y + 6z + 41 = 0 cleix9el .

Obtain the condition that two spheres intersect each other orthogonally. Prove

that two spheres
x> +y*+722+2x+8y+4z+19=0and
x2 +y? + 72 + 8x + 10y + 62 + 41 = 0 orthogonally.
(2) % AHAA kv —y -2z =4 ¥ dlds
R4y2+722+2x—6y+1 =0 3l dik-dl [Bud Hadl.

If the plane kx — y — 2z = 4 will touch the sphere x*> + y> + 22 +2x -6y + 1 =0
then find the value of k.

(3) R3uiadn 22 +y2+22-16=0,3x + 4y —2z— 10 = 0 1l vAR Adl i+
(2, -1, 1) [Biguiall uaR adl olas, uslsel Haal.

In R3, find the equation of the sphere passing through the circle
x2+y2+z2— 16 =0, 3x + 4y — 2z — 10 = 0 and point (2, -1, 1).

6. (a) Alkd 52U 5 g A Gean (g eld dl 2 dl o 2igd w50l qxunel 9. 5

Prove that the vertex of the cone is at the origin if and only if the equation of the

cone is homogeneous.
AHYAWOR

AHAOUSIR AL UL Bl

o y-B z-v
[ T m ~ n

S X N N . N
Bl V& Sld 2 r-Bladiaion axmsi g €dlsel Hoaal.

Define right circular cylinder.

— O — —
Obtain the equation of the right circular cylinder having axis % = YmB =z 0 !

and radius equal to r.
KC-102 5 P.T.O.



(b)

(b)
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AN d Girl oL AL ¢ 10
Attempt any two :

(1) ABa 52 5 AW xy + yz + zx = 0 A4l suld ©. dx- M, 28ég
A58l 2 2d-gllsierd Wiy Haal.

Prove that the equation xy + yz + zx = 0 represents a right circular cone. Also
find its vertex, semi-angle and the equation of the axis.

coN A 2 2 N N .
(2) R® UL Yl 2UHR A5 X + 2x5 = 1, x; — 325 = 0 20l A S3UL Z-2A8 AHIAR
o512, AHlswL Hadl.

Find the equation of a cylinder in R3 whose generators are parallel to Z-axis
4 .2 2
and the guiding curve is x, + 2x3 =1, x; = 3x; =0
3) BRUAE (o, B, ) 2 2R A5 y2 = dax, z = 0 ¢ld 2dl g ulsw
wal.
Obtain the equation of cone having vertex at (o, B, Y) and guiding curves
y2 = 4ax, z = 0.

~

AHAA Ir + my + nz = p 21 5414 Al59% ax? + by? + cz2 = 1 gl d el ad
i ugl[BigL A Hadl. 5

Obtain the condition that the plane /x + my + nz = p touches the central conicoid
ax? + by? + cz? = 1 and also find point of their contact.

AYW/OR

[\

Tl
S

X

. V4
51y alsaoy 2t

+ 2= 1w p By [Bgal uglda v tledord

uHl520L Aol

Obtain the equation of the tangent and normal plane at point p(a, B, 7) to the
2 2 2
X z
tral conicoid 5 +35+ 5=1
central conicoid 5 +15 + 3

N

oy, o ol d.ll : 10
Attempt any two :

(1) ABd 52 3 5dld aisawd suda Biguidl aygui ay 9 nlmdell il
Asld .

Prove that there can be drawn at most six normals from the given point to the
central conicoid.
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2)

3)

~

URAAY% 3x2 — 8y? = 247 L UMAA 4x — 6y — z = 5 L WA dH eldldl.
ql[Bg L um Hadl.

Prove that the plane 4x — 6y — z = 5, touches the paraboloid 3x? — 8y? = 24z.
Also find the co-ordinates of the point of contact.

x=3 y-7 z-9
1 = 3 7 4

N

Al 9e[Gigall Ul

AL5A% 242 — 2y2 + 72 = 1 1A YRl

Find the points of intersection of the conicoid 2x* — 2y?> + z = 1 and the

-3 y-7 z-9
stralightlinex1 :y3 :Z4.
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