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Let # be a subspace of R4 spanned by the vectors v =(1 -2, 5 -3
vy =2, 3 1, —4), v3 =(3 8 =3, -5} Then find a basis and dimension of H, and

extend the basis of ¥ to a basis of R®, 10
o T R3 — R v s w3 2 awl R 9t R 91 UF UK B = (v, v, va) &) T
fE Ty =(1,1,0), Tvy =(L, 0, -1, Ty =@ 1, -1) & T H o awfz a0 T3 Twfe ¥
fom we snum ym Al
Let T: R® - R? be a linear operator and 8 ={v;, V3, ¥3) be a basis of R3
over R. Suppose that Ty, =(L, L 0), Tu, =(1, 0, -1), Tv; = 1, -1). Find a basis
for the range space and null space of T. 10
x ¥ ®f 79 F fom v
Sl 5
ftx>={: L X0
0, x=0
¥ giasa ) I Fifm)
Discuss the continuity of the function
fix) = [1_..’]-'77' xeD
0, x=0
for all values of x, 10
Yo WA 200 In(x) F (x - 1) 6 am § war fifw 5 in(l - 1) #1200 F 9 RE a6
A WA FR
Expand In(x} in powers of (x —1) by Taylor’s thcorem and hence find the value of
In{l- 1) correct up to four decimal places, 10
A x? +y® 122 =9, x-y+z=39 FF I maaﬁqﬁm%mmuﬁtRWmﬁﬁt{l
Find the equation of the right circular cylinder which passes through the circle
x2+y? +2%2 =9, x~-y+z=3. : 10
7 R ¥ ww R? 9 v s 960 T, T{x, v, 2) = (2%, 4x -y 2x + 3y - 2) TR Rl
3 T oA A7 AR o, @ 3 IR W Ayt Ao 777w )
Consider a linear operater T on R3® over R defined by
Tix u 2 =% 4x- Y, 2x+3y—2). Is T invertible? If yc_g.Jt\xstify your answer
15

and find i



S = (x4 /0~ X T v = tan x4 tan- y K, W o, 1)/ % ¥ TR e
T@ ¢ FERG: WAltR §7 2R W, | wmm i)

fus(x+y/(l-x1) and v=tan™' x+tan"'y, then find A ¥}/x Y. Are u
and v fanctionally related? If yes, find the relationship. 15

Jy/’tm x=3-61, y=2t, z=34+2t ¥ WA 3x +4y-5z+26 =0 § Tia= I AW

Find the image of the line x=3-6!.,y~§2t, z=3+42t in the plane

3x+4y-52+26=0. 20

2 fa) WAV =M R) TR T@nad ¥ 0w oww wes TRzt 21 Moy, o R) F AEE
mﬂu*miotv)=[; i]vm&qm’(ﬁya;wﬁﬁmmVaVﬂmmm

R o H DR () T Gl w0 ¢ e & W TR W ok SeR Hii
Let V = My, ; (R) denote a vector space over the field of real numbers, Find the

matrix of the linear mapping ¢: V — V given by ¢(v) =( . 21 }v with respect to

standard basis of M3, R), and hence find the rank of ¢. 1s ¢ invertible?

Jusufy your answer. 15

VAR R DI SR IR R R R S S (S ———

Find the volume of the Breatest cylinder which ¢an be inscribed in a cone of

height A and semi-vertical angle «, 20

(¢} ¥F 4x? -y? 4222 +2xy=3yz+12x-11y+ 6z +4 =0 ¥ vid 3@ Ny

Find the vertex of the cone 4x2 -y? 1222 +2xy-3yz+12x-1ly+62+4=0. 15

324
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1 fify am: A"SmﬁWMWmmammmmMaﬂ
AT =TS t.me/csetopper

3 2 4.
let A=|12 0 2

4 2 3

corresponding eigenvectors of A. Hence find (he eigenvalues and the
corresponding eigenvectors of A '3, where A™!5 ={A™Y)'5,

be a 3x3 matrix. Find the cigenvalues and the

20
ﬁ) fo: worEm @ wm T T orEy (3fHeE) reg

[l+cos) F 2 A0 T r=q &
@ & 43 | dawa 3w A

Using double integration, find the area lying inside the cardioid r = a(l +cos §)

and outside the circle r=a. 15

" PHKM-U-MTH/10 3



J"’/ m'ﬂ'@mmmmﬂhmsxmy-zmsoaﬁﬁ% (1,—-2 1) T ¥ @
% ol T x2 +y? + 22 ~Ax+6y+4 =0 T AAE: wrz &

ane 3x+2y-z+2=o

s Find the equation of the sphere which touches the pl abhicrs

at the point (1,-2,1) and cuts orthogonally the
x? 4 y? + 2?2 -4x+6y+4 =0, - 15

WIE—8 / SECTION—B

S.J))/iﬁ:-gar-c(scc8+tan9)kmliﬁﬂmlﬁﬂrq,‘aﬂc!ﬁm?-l w
an

Find the orthogonal trajectories of the family of curves r=cisec @+
where ¢ is a parameler, 10

o) TR TR TN R U AT FHERT ) = cos t + ) ylx) cos (f - X)dX 1 ¥
ffsm)
Solve the integral equation Yf)=cost+ ]: yx)cos{t—x)dx using Laplace

transform. 10

(o) T wm ¢ (A9 B) © w9 wE-seE F) grEar Har wlke
E=ti+{t+0)]+2t+ Dk
B=2t1 +@t-1)] +1k
Y=E+3t}'+l§
0 el €1 wwim-sgs, ed snaerd B @ ofh v &, ¥ afaf Sxva A i @
TR 1 =1 UFvE W BAER-GIEAF 5 e ) wRadd =) of 3 Hifs

At any time 1 (in seconds), the colerminous edges of a variable parallelepiped
are represented by the vectors

@ =ti +(t +1)}+(2t+1)i

B=2ti +@t-1)j+1k

F=i+3tj+k
What is the rate of change of the vectorial area of the parallelogram, whose

coterminous cdges are & and ¢ ? Alsc find the rate of change of the volume of
the parallelepiped at t =1 second. 10

[ wr 2w ¥ T aA fen # w de fend e 3 e Rd @l d—g) s
Tiremd =1 7R 93 A4 (&) < Temd %1 weAdE 78 A ® ¥ R, avamen @ e e

$fom)

A solid hemisphere rests in equilibrium on a solid sphere of equal radius.
Determine the stability of the equilibrium in the two situations—{i) when the
curved surface and (i) when the flat surface of the hemisphere rests on the
sphere. 10
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Let C be a plane curve r{f) = f{f)i + g{¢)j, where f and g have second-order
derivatives, Show that the curvature at a point is given by

IS g™ ~g't0 S|

N e—— e —

() +lg'mn* P72

What is the value of torsion 1 at any point of this curve?

(i) =z P v 2 2 v g w g v whrde o o e o e B (i) «
TRI A

Show that the principal normals at two consecutive points of a curve do
not intersect unless torsion T is zero.

T | 3. v 29 3w BEA v g Speed uw A &fiw wea Wt R WouR

7 r B W o zE T gl m aeEE ) e vl fem o w0 [
i oft o= &= w1 3 s 7w i

A regular tetrahedron, formed of six light rods, each of length [, rests on a
smooth horizontal plane. A ring of weight W and radius r is supported by the
slant sides. Using the principle of virtual work, find the stress in any of the

horizontal sides. /‘w
Faaad MadmE A AfRf@imesdp?mAsmam M L0
fom i i F e dd RER Fdm A 30 kp? —u?) B = D el s R =
2TTETH
7 l® ~vhyw?sF -o? p22
f2 “f : 1
2

A particle executes simple harmonic motion such that in two of its posmons.
velocities are u and v, and the two corresponding accelerations are {Land fz
For what vaiue(s) of h the distance between the two positions is k{v2 -u 47

Show also that t.hc arnphtude of the motion 1

S
f lf [(u _vz)(uzfz 212:]1;2
1
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7. (a}

(b}

(c)

o T ¥ w9 & i = —e < F1 I0E FA T HTEA T xy” + (x -y -y =0F

TR0 ¥ wm A
Find the second solution of the differential equation xy” +{x-1)y'-y=0
using u(x) =-e * as one of the solutions.

(), wrra-fra B F1 TR W aEEd B0 x2y” - 20y’ +2y = X7 sin x ¥ AH
%A A e

Find the general solution of the differential equation
xzy"-2xy'+2y=x3 sin x by the method of variation of parameters.

el 88 R |x-xo |5, ly-yo|S b ﬁmﬁmmm%-ﬂx. ¥ Yxo) =vo F

s @ ¥ R F fom i wia = wya fiflae) o 3997 @A R A widEE M
m%d@,mpotw%aﬁammmﬂmml“ﬁﬁam

va fez §, @ o v R e S

State uniqueness theorem for the existence of unique solution of the initial
value problem % = f(x 1, Uxo) = yp in the rectangular region R:|x-Xxp|sa,

ly—yo|S b. Test the existence and uniqueness of the solution of the initial
value problem % =2y, Y1) =0, in a suitable rectangle X If more than one

solution exist, then find all the solutions.

g LA U e sfaarn 210 gm v P fag @ waiw sza gen @ ol o i
Ty F oY F R E = R Al O FEh awma 3 ol wiEEn w0 %)
znfpe B faalt o) o 5 0 @ W) s Am o R

A heavy particle hanging vertically from a fixed point by a light inextensible
string of length ! starts to move with initial velocity u in a circle so as to make a
complete revelution in a vertical plane. Show that the sum of tensions at the

ends of any diameter is constant.

R T T F By e T wRE M F = xyi +yz)+ 2xk ¥ Brg, 98 Sw )
¥ z=1-x2; 0<x<]), -2<y<2 F IWMFA ﬁ%mm%,m%%,

State Stokes’ theorem and verify it for the vector field F = xy§+yz}' ok

over the surface S, which is the upwardly oriented part of the cylinder
z=1-x2, for 0sx<], -2sSYy<2.
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8. (o) UMW FIFR T ITN Fh MOERE 97 TEq
y"+2y +5y=98(t-2), 10}=0, y©)=0
) @ A, 77 5 -2) BF T w3 =1 zvim
Using Laplace transform, solve the initial value problem
y"+2y +Sy=38(-2), H0)=0, y'©)=0
where §t-2) denotes the Dirac delta l'unction)o

15
(b) TFE F wyET WER F AW FA BL @ x2 +y2 =16 am @A z=1 MM z=57W

Tz M W wEEd

Jl*i+x2’j+(z-1?R)- rdsS
a1 "\ Frafag
Using Gauss divergence theorem, evaluate the integral

j[sw’i +xz2° j+(z-1)%k)- ndS
over the region bounded by the cylinder x? +y? =16 and the planes z=1
and z=85. 1S
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‘lgﬂ"i 1 wE 3;[2-1] (|
N2u 2
i : . 3 .d?), . .
A particle moves with a central acceleration p — +—4 | being projected from
rv r N
a distance d at an angle 45° with a velocity equal to that in a circle at the
same distance. Prove t}lﬂt the time it takes to reach the centre of force is
d? (2 - Z‘_) -
J2u 2 20
* & &
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