Time :

QAU

53512]

53512 Seat No.

First Year B. Sc. Examination
April / May — 2003
Mathematics : Paper — 11

Hours] [Total Marks :

(1) oL % uadldl gdlel Al
() €5 Ul dRL AHIA 9.

ardlas ualBe 2asi VoAl vl 2l lbd s 3 1R
wastadl g Aled A Gy 0.

airdlas R a5 VUl wldd s e
(1) ox=0<a=0 2»ad x=0, 2 0 2 V -l g4 ulky &
wy x eV

(R) ax=pr=a=B, Va,per 2 xeV~{0}].
A A4={(1,0,1),(1,1,2)} @ d [4] Radl A4 % dddl 3
(1,-1,0) e[ 4].

x19dl

aidlds AR vasiadl Guasia-dl vl 2l %l Ardlds
AR asiel VoAl xRsd Guoral A R
Vx,yed,V a,pecR=>ax+Pycd dlodidl 5 A2 Vo Guasia 6.

-~

N 3 N .
ol ¥ W={(x,y,2)eR |z=X+2y} S ARy was R

Buiastal 9.
V 58 ardlas Ak 2asie 9 s x el alid 52U 5

x+x=x<:>x=6

AR Yo 2@udddl vl sA. WG sA 5 A

A={x], %0y x, b 2L SIS ARA st Vel Y0 2add GuoLeL
S A S8 x el we xe[d], A AU[x] w3 VAL v Reuud
Al ©.

2

Ald R AR asAL 2R 214 WRHRAL vl sl ALBid
sA 5 p—uRHeld AR vastey Vel nafedlldl Ucls 3ut U a8l
B ARA AA5AAL 2R 9.

1 [Contd...



(o)
3 (2)

(1)

(o)
¥ (M)
53512]

W oL Bl ol Avil

(1) abww {(1,2,3),(2,3,1),(3,1,2)}l 4t 2@udnddl ARl
() aBao {(1,1,0)} A ARx Hasi R 1 »uHR adld Rl
(3)

AR wasiat R AL uRA (3,4,5)A1 WA sHYSA BUHR
B={(1,0,0),(1,1,0), (L1, 1)}l idd Aad.

Y0 WRadsl vl 20l B T:U - 7 3Re WRad € dl alid

A5
T((xlx1+(12x2+ ...... +0Lnxn)=0LIT(X1)+(X2T(X2)+ ...... +a T(Xn)
ol X15 X9 seeeennn x, €U 3 Oy, 0y, Oy 2A[BAL .

2yl

Ui Vue U=dimV & ddl Aid wRHely uley a5 8 24
T:U—>V v YRadd 8. wbid 5 3 T 2s5—05 < T A 9.

AU A GLAL wAlol ML
X 302
(1) A yRadd T:R° >R

T(x,y,Z)=(x+y,y+Z) ) V(x,y,z) eR
HE SleAls—odls uHA ASIIL

3

() odidl 3 3w uRadd 7 R? > R

T(x,y)= (x+y,x_y),V(X,y)eR2

c

2 s A Ald YRl YRadd ©. 770 ua s,

-

(3) o wwt uRdd- T:RP 5 R? A
v

T(xayaz):(x+y+zax_y_z)a (X,y,Z)

dal 33w uRad §:R* — R 31 S(x, 1) =(2y, x) 4% canailid
S, dl SOT Andl. 9 TOS+ 2Racd & 7 duIL walel And-
2Ll

Y N

W yRad- WA Asda AR Aed § A weadl. A T:R? - R

S
~

T(x,y)=(=x,») ¥ uRadd € dl
W@s [T:B,B,] %ol ol B ={(1,1),(1,0)}
B, ={(2.3).(4.5)}

Yl

2 [Contd...



u ()
(o)
(%)

uo ()
(o)
(%)

g (2)

53512]

ardls By 2asiel RY @ R3AL wilid 2R asd Alis

11 2 3
10 1 -1 Lo ¢~ -

ALY Asvud A yRadd Hmdl.
1 2 0 0

-~ .

Al 52U 5 dotfaadu-dl vz dol AlM@al A Sl 9.

SR
Seaetl ellat WA (p, o) 247 Bl @ €l dal adord el alse

NN . 1 R ~

Wl dal aga rz—r(cose+sme)—5:01 bs i Bl
qadl.

N T ~ T ~ A 2 . . .
Pigl (2, %) i (4, %) Al Rl dotlaeuysd
AHlsel Hadl.

dlets x2+y2+zz+2ux+2vy+2wz+d=0 Wi (a,B,7)
Bigvt €lal wddad s Aadl
Box-y+z=k widd, x> 47 +2% —x+y—z=0 s wil
d & <l Bud el
x2+y2+22—2x+4y—6z—70=0,x+5y—7z=45 C{cldl{g 5
e Brosdl AL
21l

Al 5A 5 AHdd 2x+2y—z+7=0 2l dl4s

~ oY
x2+y2+zz—6x—8z+l6=0 W 9.
RENICE x2+y2+zz+2u1x+2v1y+2wlz+d1 =0
X +y2 +zz+2u2x+2v2y+2w22+d2 =0 dordel i d Ml wrd
wadl,
s x2 4y 12 dypr6z-7=0 1 wWda, wda Rigil
(3,2,-1),(0,4,1) 2 (0,7,2)7l et -is5l 53U

dgd RRbly Geally dlu dl Asd s 5 g wdlsw
AuRueL 8.
~ . N 2 2 2 ~
Z—18 AHIAR 27 lds x4y 427 —2x+4y—1=0 4 3dl
sl 2L Ul Aousiad wadlsw gl
3 [Contd...



(5) (0,0,0) RRABGE, 0 24RRA5A 2 (cosa, cosp, cosy)
Ranawell il 28 €l vial wHgd wHlser Hadl.

Yl
g () il V(a,pB.y), > x;azy;f::y 2 ERIRSE
0 Sl drl uHelgd wdlsa wadl
(61) ol 21 %=_ll=_i du 2 FEas as 2x2 +3y2 =1,2=0

€l dal Aousie wlse Hadl.
(5) Wi A 3 xy+yz+2zx =0 Y50 AHels sl B, d-dl 218
Ay 2ERRIsEL ML
9 () Ix+my+nz=p (p#0) saly AL 5%
ax® +by* +cz® =19 2 A izl 2d 217 g BigAl iy Aadl,

2yl

2,2 : .
(3) waduy ax” +by” =2z Wzl Big P(a,B,y) 2010l udded
s aax+bPy=z+y © qu Wldd 3.

2 2 2
X Z . NN ~
()  Guaauy —2+Z—2+—2=1 1 wddd w4, B @ C
a C
Bigvll e & dl WA A 5 AABC AL H2ASw-l U
a’ b 02_9 N
2t t 2T
Xy oz

2y

X323 2700 aud e wdt 4x?—5p% 4722 41320
4 20 21 © ¥ g ” R

isay wsdl AHdcAL s Aadl 2 uaBigl Ml
(5) edlu wisar ax® +by +cz” =1 warll Blg p(o,B,y) woasdy
aliscogell RN AUl x =0,y =0 214 z=0 A 2453 1, G

-~

et Gy "l 98 O, dl wld A a-pGy=b-pGy =c- pGs,

ENGLISH VERSION

Instructions : (1) Attempt all questions

(2) Each question carries equal marks.
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Define a real vector space. Prove that the zero vector of a
vector space 1s unique.

V is a real vector space. Prove that :

(1) ox=0<a=0or x=0, where 0 is the zero vector of
V and x€V.

(2) ax=fr=a=B, Vo,peR where xeV~{0}.
If 4={(1,0,1),(1,1,2)}, find [4] and show that (1, —1,0) €[4]

OR

Define a subspace of a real vector space. If for a nonempty
subset A of a real vector space V,

Vx,yed,V o,peR=>o0x+PyecAd then prove that A is a
subspace of V.

Show that W:{(x,y,z) eR’ | z:x+2y} is a subspace of the

vector space R3.

V is a real vector space and x €V. Prove that x+x=x<x=0

Define linear independence of the vectors. If

Az{xl 3 X5 e ,xn} is a linearly independent subset of a
vector space V and if x €V is such that x ¢[A4], then prove
that 4U[x] also is a linearly independent subset V.

OR

Define a basis and the dimension of a finite dimensional
vector space. Prove that the set of any n linearly independent
vectors of an n—dimensional vector space V is a basis for V.
Attempt any two :

(1) Check linear independence of the vector set

{(1,2,3),(2,3,1),(3,1,2)}

(2) Extend the vector set {(1,1,0)} as a basis for the vector

space R3.
(3) Find the co—ordinates of the vector (3,4,5) of the

vector space R relative to the ordered basis
B={(1,0,0),(1,1,0),(1,1,1)}.
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3 (a) Define a linear transformation. If 7:U —V 1is a linear
transformation, prove :

T((llxl +(12X2+ ...... +(lnxn) = (llT(xl)+(X2T(X2 )+ ...... +o T(Xn)
where xy,x5,....... x, €U and 0,0;,....,0, are scalars.

OR

(a) U and V are finite dimensional vector space satisfying

dim U=dimV and T:U —V is a linear transformation.
Prove that 7 i1s one—one < T is onto.

(b) Attempt any two :
(1) Verify the rank—nullity theorem for the linear

transformation 7': R > R? defined as
T(x,y,z)z(x+y,y+z) , V(x,y,z) eR3-
(2) Show that the linear transformation 7' R > R®

2
T(x,y)=(x+y,x-»),¥(x,y) eR
1s a one—one and onto linear transformation. Also

find 77
(3) T T:R> >R,
T(x,y,z)z(x+y+z,x—y—z) ,V(x,y,z) ER3
and S:R* > R> S(x,»)=(20,%) , V(x,y) R’
are linear transformations then find SOT.
Does TOS exist ? Justify your answer.

4 (a) Explain the meaning of the matrix associated with a
linear map . If T7:R* > R*> T(x,y)=(-x,») is a linear
transformation then find the matrix [T : By ,Bz]
where B, ={(1,1),(1,0)} B, ={(2.3).(4,5)}

OR

(a) Considering the standard bases for the real vector space R

and R, obtain the linearmap associated with the matrix

1 1 2 3
1 0 1 -1
1 2 0 O
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Prove that the length of perpendicular focal chords of
rectangular hyperbola are equal.

OR
Find a polar equation of a circle with centre (p,a) and
radius a. Also find the centre and radius of circle
r2—r(cos6+sin6)—%=0

Find the polar equation of the line bisecting the line segment
joining the points (2, %) and (4, %)
Find the equation of the tangent plane at the point (a.,,7)

on the sphere x2+y2+22+2ux+2vy+2wz+d=0.

Find the value of £ if the plane x-y+z=#k touches the
2

sphere x +y2 + 22 -x+y-z=0.
Find the centre and radius of the circle
2y iz 2x44y—62-70=0,x+5y 7z =45.
OR
Prove that the plane 2x+2y-z+7=0 touches the sphere
X2 +y2 +22 —6x-82+16=0.
Obtain the condition that the spheres
X er2 422 +2ux +2vy+2wiz+d; =0 and
X +y2 + 22 +2uyx +2v,y +2wyz+d, =0 are orthogonal.
Determine the location of the points
(3,2,-1) (0,4,1) and (0,7,2) with respect to the sphere

X +y2 + 22 -4y +6z-7=0-

Prove that the equation of a cone with vertex at origin is
homogeneous.

Find the equation of an enveloping cylinder where generation
line 1s parallel to Z-axis and touches the sphere

X +y2 422 —-2x+4y—-1=0,
Obtain the equation of the right circular cone whose vertex
is (0,0,0) semi vertical angle is @ and the direction of the
axis is (cosoc,cosB, cosy),

OR
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Obtain the equation of the right circular cone whose vertex
5 V(a,B,y) semi vertical angle is ¢ and the axis is

x—o_y-B_z-y
/ m n

. . . .. Y
Find the equation of the cylinder whose axis is 7= ;=
and whose guiding curve is 2% +3 y2 =1,z=0

Prove that the equation xy +yz+2x =0 represents a right
cone. Obtain its axis and semi vertical angle.

Find condition and a point of contact for a plane

Ix+my+nz=p (p#0) to touch a conic ax’ +by? +ez =1,

OR

Prove that the equation of tangent plane at point (a,f,7)
2 2

x
on the paraboloid —2+y—2=22 s aax+bBy=z+7.

a- b
2 2 2
. . X Y z .
A tangent plane to ellipsoid 7+b7+7 =1 intersects the
a C
coordinate axes in points A, B and C Prove that the
2 2 2
] ) a- b” ¢
centroid of A ABC is locus 5+ 5 +—>5=9.
x YT oz

OR

Find the equation of the tangent planes to the conicoid

4x° —5y2 +722 +13=0 which are perpendicular to the line

x-3 y-5 z-10
4 20 21

and their points of contact.
A normal at pt. p(o.,B,v) to the conic ax’ +by2 +ez? =1

intersects planes x=0,y=0 and z=0 in points G1,02
and G3 respectively. Prove that a-pG, =b-pG, =c- pG;.
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