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SECTION - A
1. (a) Lrt V: {xlx e IR, x > 0}. Defiire addition and scalar multiplication as follows :

Forx e V, y eV,definexey=>ry
For r e IR , x e V, define 191= xr .

. Is V with these operations a vectors space ? Justify your answer. [10]
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1. (b) Determine the va-lues of k so that the following system in unknowns x, y, z }:,as :

(i) a unique solution, (ii) no solution, (iii) an infinite number of solutions :

-x+y-z= I
2x+3y+kz=3
x+ w + 32:2 [10]
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1. (d) Find the as]rmptotes of the curve [101
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1. (e) Find the magnitude and the equations of the line of shortest distance between
thelinefi--
r-8 .y+9 z- 10

.....(i)3-t67
x-15 y-?9 z-5
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3. (a) (r) Let W be the vector space of 3 , 3 antisl,'mmetric matrices over K. Show that
dimW=3 exhibiting a basis of .W.

a san dimension of the ed by the polynomials
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3. tb) (r) Pind the maxima and minima of (x, y) ={ +t' -2{x-yl'.
(ii) Examine the convergence of the integral
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(c) (i) Find the locus of f the sphere o which passe S

a ches the ven
(ii) Show that the spheres x2 + f +* = 64and:P *f *"'-12x.+4y-62 + 48 =0

touch internally and find their point of contact. l16l
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(o

'^=l.l , a slrnmetric matrix. Find a nonsingular matrix P such that

is diagonal a;rd find the diagonal matrlx
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SECTION - B
5. (a) Irt q[x] = {ro * ",* 

+ ai*:. a-o, ar, az e IR}.

Define T: R. [x]+ n, [x] Uyr(r(x))
d- (*),

For all f(x) e R.[xl. so find the matrix
representabon ol 'l wrt-rr reference to basis sets {1, x, x'?} and {1, I + 4 I +; +;1.

(x{tr+Plq
_t

d f{x) +P 7",
[10]

T d

l;,^/^LT

!*

oX

il

il,) t- F h(flft;',
,l-

tto)) frnnp (*)

fr*, fY
a CP';hl

-T(r)=
fl9 "t
r(r'Jt*-'

T,[B ,br)"

q

o.l+ 6'(a+r)+

0 +t) -- l,,t *o'

o .C E'rte)

M

t
n Po'

+0, T

?.

1_

)
l.t+ a'7-

L
oo

o
o
0

O

how that T is a linear transformation.

I1}[s.jfu!cil'*msE'

|{EAD OFFICETIs,q o|d R.ird.tt s.r LrL! ()+lrr3o. Ph.9999197521, lrl l-.56299lt
BRA'ICH OFFICE: los-t06. L, aLd,fdrli{ ro*. rddEri4 fl.e.. 0{+i'
iiCr6rinr 6rrrEe , r -rpil, i,A Ao., ndt r'rc ar nx's rr"irrnt Fr S.reli.A.LL iblBr Xra.a5..l:[ LtiL iL : 09652151152, o$sr65lla2

x.rErkflrhrcm ll Efrt r64ddr€sdil.C@ P.T.O.

/------

I
I

n:\
I



IIus
A

5. tb) (i) If A be an n x n matrix, prove that
ladj Al= lAl*'.

(ii) If o is a characteristic root of a non-singular matrix A, then prove that 14 1S
CT

a characteristic root ofAdi A.
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s. (.) Show that the height of the cylinder of maximum volume that can be inscribed in
a sphere of radius a is 2a / J5 .
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+622 f>l'l

5. (d) A line with direction cosines proportional to 2, 1, 2 meets each of the lines given

by the equations
x = y + a = zi x + a= 2y = 2z;

Find the co-ordinates of each of th l10l
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5. (e) Prove that the enveloping cylinder of the ellipsoid {x2 / a) + U'/fl * (22/€l = |
whose generators are parallel to the line ]=.0

v Z
= - meet the plane

+ a' -b')
c

z=Oincircles. [10]
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6. (a) LetU= span{(l, 1,0,-1), 17,2,3,O],,(2,3,3,-1)}
w = Span(1, 2,2, -2]r, (2,3 2, -3]l' tl, 3, 4, -3)) be the subspaces of Ra'

Find

I
a basis and the dimension of U + w,U,WandUnW. [1s]
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6. (b) (i) Ift
*1

tlte vector space of polynomials. Is the set {1 + x * x2, 1-x, 1 -
independent ? Prove your claim.

(ii) Suppose L : IR3 --+ IR2 is a linear transformation with
L([1, -1, 0]) = t2, 11, L([0, 1, -1]) = Fl, 3l and ([0, 1, o]] = to, 11.

Find L([-1, 1, 2]). Also, give a formula for L([x, y, zll, for any [x, y, z] e R3.
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6. (c) (i) If A=
1

1

0

001
0 1l
1 

'0.1
, show that for every integer n > 3, A" = AD:2 + A2 - l. Hence

determine As.
. l-1 1'l

(ii) Is the -"tri* AEI_, 
f_l 

simitar over the field R to a diagonal matrix ? Is A

simi.lar over the field C to a diagonal matrix ? lll
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8. (a) (i) Obtain the equatioe+of tlgpphglggglrich pass tJrrough the circle y2 + * = 4,
x = 0 a.rld are ctit by the plarie 2x + 2y + z = O in a circle of radius 3.

(ii) If x/ f= y/ L 1z/2 be one of a set ofthree mutually perpendicular generators
of tlre cone 3yz - 2a<. 2*y = O.Find the equations of other two generators.
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8. (b) Show that the surface represen e equation
* + f + z'-yz- a- ry - 3x- 6y-92 + 27 = O

is a paraboloid of qglolution the coordinates of th
equations to axis are x = y - 1= :-2.
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8. (c) Through a fixed point (k, 0, 0) pairs of perpendicular Iines are drawn to th
ax2 + byz + e2 = l. Show that the plane through any pair touches t}te

e conicoid
cone

[18]
y2 --i__.-=,.

b(ak' - 1)-ac(atl - r)-a

k t.o
,l

7 -o L7 -. 

--
n,

'LhJ t^,)*
m,

&, ho{ r t') ;^

a*)$5#
?t^

SrY' x) ( t,+
l --O

( l, t 'n)"t b(,.r +aDl + cft."6\
'a

alv'h- ("n
L l €

(al'+."
7-

+cn1 r2
)

,

(*:)fo['+b* +cn"l
1- qt( a

"0"13
CL

,h.' 0,l

(. n"r)(.t
L

try I
\_

;)
ttr

br'r r- *-un
(au:r)( 0l r- t bPth

ql
'hp !L

S^^Al br a 1- .tn rp ---' o- }-fn
{"^BJ4 1-

t- a,*u I'
tl;t t g

\* R l^h,*j,'
t L lg t n)

@ rtf " -,
l^n

(
1 +

.J, + e nl
f")

)(

a r ll)+ b (""1'+
"T 

'(/ k
(^E'- 0..

( Ir
-r)

L1.-

(^i.v oi)'+b(r"'+ +c [3tl"ot

,3 l-n-.4

't".! + n:
L +'l

(-nril( G

IM

a

HEAD OFFICE:25,q Old RrirxLr iE!.r Ln4 lEairio, pt.9a99r,7625. Oti45a2na,7,
:g!!!!1911-9!: 105-!06, roe Ftodr'rlEi.. tG. xoEr.rii *rF , Dilrrr.
REcloraL oFFlcE : i ro'2!7, Ld n-. ooo wo. al n rcs reaimr-a,r srpgrirttr rulr.nyac.rr4io. Io.rr i|o: 096r2!5fl5a 09652s6fl52triE dn!t6 ll Edr: hB.dor€ldr.66 

p.T.o.



.,

n

51 of 56

O.trilo. Pll939fi r?625. 011r5a291t!7'

r-, olir. id flq, Fldrllo- ,2 !tx's lGncrEfr'. Br, s.Pdtr
TG, ru}rEri- r€!... o.rli_..

(o,t t'Xu*,)] ii r
+ ni (a++)(^

ch
z r) C

I
l^n l

! t.) ;k)
o

-, t o", (*F1
@'-)(oc t-' +n,

(^ez a)
D:a)la ah

2- o

-uJd^

k
L-o

J5.r nl
nn)

,tr

,0-ralN

" 
(oh

L
)-,

XyO 0"0 +J
)

o
.L
(^h -b+Z

d[,t- z(r9r^l. i$-^r.l^!j
l^^,

O,A,
4
J

,"+ ,tA^"t 6 /u

l.i^^^'
-1,["

2_

%0'
L

'/.- -
n(

o.h
L

)
6

a

tb9 ( )

)
C

N

-1d-

It Enit: I.BrrmrrBelnl4r
ir.Frrw.b.4ro.l*rb o-5?!dt5a 0$5265t152

P.T.O.

+,)

I

v
JAA

(ou-
(

")

/F"l ,'

"$

"t,

I

/^



-a

ltR-5it : tn-el lli-

MIt{ATIONS

0 118-236 lr&61 li&255 AB.?7?t:rlnq

rs3l rftE tR{01 l&ffe

lRSl rn-tyt lln3(t ra{28
1FiE.E

ta-{lE an-615

!8-560-

gHSH
835 r&i.r 

^er.e 
ain+s! atsdr ry1 ga gzr 

^r8{3.lrB-6E6 
r&r8 

^h600 ^ff. rEJ6 dFr! xi-rz llF36

gH^aBargilgflRggffiEffiHg
rn.15? At.lla le?ll AlR.al llR.26 lJn-135 llA-25i lli.255 rn-5!1 

^1fi.n2 
AIA-6t9 llB-7?2 6ir'1a AlB16 llB-40 AIF-lil llfl-rsii6 Er*n.91 lrA.95 di.!3aEI F'

Eff g E&ES.H8.E P ggHEffi 8
lr8-r1a a18.126 lin3! Al,rrtt arn-166 an.2r5 dq-242 fta-264 1fr,215 u8.:I|1 Arl-176 lr8.55a lrn.659 Arn.332 AtJt.S.6 At3107s Ati08?F4 E'r

a (}o&rt-E
ffi7;fi:fi ifri;

r&55 ra-118 liH-155 ltB1l3 Mrtl lJ8-isr lrB-lgE lrff-2ri lB{!a x8,rs xi"a92 aB-$! in;05 aB.6.a AR.69t tuA.8d iiR.d86 ar8.1060 lm'00 an.3!Fa Fr iu- F,,

lla-aa a8-l€ !i-1a5 ArR-]75 !B-322 [i.371 lrn-€3 lli.l3i llX-6t8 alBia A&163 AIB-831I At3'&U iii.11

ouR AGHTEVEMENTS rN rAS (FROM 2OO8TO 20211

l'qrHE l IillflHr:Ia

r;l[i]f:1I
-Itr -l

La I

tlE

I;;lFTTg [-rl'I I
ttlFlFltG'-l

):iarq

GvI
a.,t'F!!f

t

lt8-El lBtlt at8;t18 lt8-333 
^ri.35! 

AtR391 Ati-399 ll8sr7 aB-a5i rri.562 xriroia AlB-ra
[!E FI 

'til 
l,q

tnn?g 1rfi.550 ArB 560 {B633alF.24, atR-655 AIfr'66? lln-81!

@rS.HtsffiB
Ati,zz3 

^li..lsl 
!fi,r6 !a-362 AIR{97

r. Delhl-60. BMNOI OffKI: 105"106, Top Floor, Mu*herjee Tow€r Mukherje€ l{?8ar, D€frri.g

O Ph.:0u-45629987,9999197525 $ www.ims4maths.com @ e-Mail: ims4maths@gmail.com
'8edrllilofi.!:H.t{a1-Iozr,2ndfloorloornt{o.202Rf}lrr*iaifsBlueSaiphileArhokilagar;i}teEbad.2o.Ph.:96t2351152,96n551152

H]BiH


