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WUs—A / SECTION—A

./ﬁéﬁmmm,mmmmam
ax+y+2z=0

x+y-2z=0
x+y-az=0

%WW%,WM=a%WW%mWWWW'

Find all the values of a for which the system of homogeneous equations

-

ax+y+z=0
x+y-z=0
x+y-az=0

e
has r@d hence determine all the s i for g_ach value
( > 10

wﬁAaﬁIBWW‘é,a‘!mﬁAaﬁIBﬁaﬂﬁ @), a3 (), atfrenafors
agqaaﬁzsxﬁamﬁﬁmm?ﬁ%l

If A and B are similar matrices, then show that A and B have the same
rank, trace, characteristic ‘polynomial and eigenvalues. 15

2 2 2
. .2 2-1/2geha“+a”+a“$lmsnaﬁ%m
= + +z ’
R u(x y 2)=x"+yY ) ax? oy? 022
2 2 2
(2 142 +22)" /2, then find the val fau 0“u  0“u
Ifu(loy 2)=x"+Y +2z°) , then fin e value o 8x2+ay2+az2' 10

( ﬁﬁﬁmmmmmyxﬁanﬁﬁma‘iﬁe"“’"%m%manqammn

o a1 s R A €= ey (Rafre) T IR, S x T R 3R R E B

xX-sinx

Using Maclaurin’s theorem, obtain the first four terms of the expansion

xcosx o . .
of e in ascending powers of x. Hence or otherwise find the limit of
XCOo8S X

X
e* —-e
as x tends to zero. -

x-sinx
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/mﬁﬁmmmmm;mw
) ) =0 ;
(0, -2, —4) 3R (2, -1, -1) ¥ R = R s

Obtain th i
i ::2 equation of the sphere having its centre on the line
y+2z=0=2x-3y and passing through the points (0, -2, -4) and

(27 _1: —1)°
10

(a)/ A T: Py[x] = P[] & aw waw 3, [’

2
T(ap +a X +azX ) = —(ag +2a; +az) +(2a +3aq;)x-2(ag +al)x2

mvﬁw@amw%,aﬁ&[x],xﬁwﬂagcra‘imw%,ﬁq’eﬁmsztam
ay, @, Gz ER T Pz[x]%mm%mﬁaT%ma@ﬁwmmmmgq

T % aﬁwaﬁmmmwm&]ﬁmuﬁﬂmaﬁﬁm
Let T: Py[x] = P2[x] be a linear transformation defined by

T(ao +a1x+aéx2) = "(ao +2a1 +a2)+(2ao +3a1)X"‘2(ao +a1)x2

s the set of all polynomials in_x of degree <2 and aq, a1,
eigenvalues and corresponding eigenvectors of T using
pect to the standard basis of P, [x]. 20

where P,[x] denote
a, €R. Find the

the matrix representation of T'with res

/a)/ m@mﬁw%ﬂwmmgm@mmmﬁmwa,ﬁﬁgmaﬁ%
mmmmm,mmﬁ»ﬁmwm%u

If the sum of the lengths of the hypotenuse and another side of a right-angled

triangle be given, then find the angle between these sides so that the area

of the triangle is maximum. " 15

() aﬁf:_3=£:§=z"7m£ﬂ=_y_il=zr_1qzaﬁgmm S TR F

. 1 -2 1 7 -6 1
frean 21 m:ﬁ%@aﬁ%aﬁaﬁwqﬂwmmwﬁm|
Find the points on the lines x-—3=__-:_5____z—7 and x+1_y+1_z+1
1 -2 1 7 -6 1
which are nearest to each other. Hence find the shortest distance between
the lines and its equation. v 15
3 [ P.T.O.
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/M‘ 87 R W T WRY @l F ¥ F P [x] = (a +aqyx+ayx? +azx°|ag, @, ay, a5 e R)
fem mn R

(i) T H ={ p(x) e P3[x]|flp(x)dx=0} 3| Rig FR 5 H, P; [x] ' T Ivamfd §

T H F1 TF YR §1d HIfR)

(i) Py[x] 9 & w@afd K 70 ffw, fas /e py[x]= HOK R

Given P; [x] = {q, +a1x+a2x2 +a3x3 |ag, a1, ap, az € R} as a vector space over

the field R.

J Let H={p(x)e Ps[x]|[ p(x)dx=0}. Prove that H is a subspace of P; [x]
and find a basis of H. :

/#/Find a subspace K of P;[x] such that P;[x]=H®K. O 8+7=15

/m/%w%mahmm m_[ 21 2y dydx ®1 ¥R @ Hfw)

2 2x+1
Evaluate the double integral J;) L;:l x2y dydx by reversing the order of

integration. .~ 10

Ammmmiﬁm St fdwi® ¥nael x=0, y=0, z=0 a¥ THASA
Xi¥12-1 % s @ s R

a b c

Find the volume of the solid, which is formed from the intersection of

the coordinate planes x =0, y=0, 2=0 and the plane £+%+5=1,V 10
a c

x
fr=Y- g represents one of a set of three mutually perpendicular generators

of the cone Syz-8zx -3xy =0, then find the equations of the other twoA" -
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4. (@) WA F 9fdy qeael & 0 uaA 2 A T, F3 } F3 o% W wwiwo 3, R
Txy 2=(x-y+2z 2x+y, —x-2y+22
TR TRl e mn %1 AR F2 (g b, o)  wRw R, @ Frafifeas % sw v -

(i) q b%?cmaeﬂﬁmﬁm,mmm(ab,c), TH @ @l § /7T H g
ER)

(i) a b, c R 97 & F@ iR, R fie @l (g b, o), T TR @) A TH AR
(&) = 27

Let F be a subfield of complex numb
from F23 into F3, defined by

ers and let T be the linear transformation

Ty 2 =(x-y+23 2x+Yy, -x-2y+22

If (@ b, ©) is a vector in F3, then answer the following :

(i) Find the condition on a, b, ¢ such that the vector (@ b, ¢) be in the null
T. What is the nullity of T? v~

space of
(i) Find the condition on @, b, ¢ such that the vector (@ b, ¢) be in the range
of T. What is the rank of T? v~ 8+7=15
(b) TH y2(a+x)=x2(3a—x) 1 @y HRT
2
=x*Ba-x. v 15

Trace the curve y2(@+X)

© (i) FTEeEs
2 2 2
R iy AL
4 9 16
ﬁmmmsﬁaamnwmﬁmshﬁsaﬁ 23 -4) M 2 -1 3 7 IR
S €
Find the equations of the generating lines of the hyperboloid
2 2 2
f—— + g_ -_ _z_— = 1
4 9 16
which pass through the points 23 -4 and (2, -1, %), X o
5
[P.T.O.
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i, R s x=2y=-z ¢ T fiww 4 3
a;qﬂ%@?:(m)ﬂﬂm24n%l

Find the equation of the right circular cylinder whose axis is x =2y =z

and radius is 4. Prove that the area of the section of this cylinder by

the plane z=0 is 24n.X 10

@ve—B / SECTION—B

5. @ A oy, ooy, Yopmy-ow ¥ A T E W gy -y b A TR

u=1+ae_J[yQ—1de 3, Wl o T A I &

If y; and y, are two solutions of %+P(x) y = Q(x), and Yy, = yu, then show

- Qde
that u=1+ae [yl , where a is a non-zero constant. 10

Tl y(0) =3, ¥'(0) =1 F 37, AT IR AL FF (D2 +D) yft) =2, DE%ﬁga

Hifsg)

Apply Laplace transform to solve (D2 +D)yt)=2, D= ﬁ, subject to the
dt

conditions y(0) =3, y’(0) =1. 10

(c) Y F1 TH Fal Waes 6 TR R b 6 S s st 2 qen v 5w A s R
mmznbmﬁamaﬁ@mﬂm@mwmmmmﬁﬁ,a’laﬁmm?ﬂ

. 4nab)
m<m)mmwm%%m§+%ﬁm%@w%mﬁg,WWm

F R R, A FEARTA TNF § W1 4a T T w1 v

A smooth paraboloid of revolution is fixed with its axis vertical and vertex

upwards; on it is placed a heavy elastic string of unstretched length 2nb.

When the string is in equilibrium, apply the principle of virty al work to show

that it rests in the form of a circle of radi 4nab)
ad ; i
= m, where W is the weight of

the string, A is the modulus of elastic;

generating parabola. % and 4aq is the latus rectum of the

10
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zc‘rgm,mwmmmwwwmmwmﬁwﬁ,mﬁ;‘qﬁggﬁﬁg

s from rest at the vertex of an inverted catenary. Prove that
. a

A particle fall
11 leave the curve when the path described is +/3 times the

the particle Wi

vertical distance through which the particle has fallen. i

2 _4zj-5xk & TN S WR 2x+4y+4z=5 A x=0,

( WW%%§=(2x+3y) J
x=2, y=0 3 y =3 T I ¢ jj(VxF)-ﬁdsmmmamm.
S

k and S'is the surface 2x +4y+4z=>5, bounded

Given B = (2x+3y)i ~42] 5% ;
by x =0, x=2,y=0 and y=3. Evaluate g(VxF)-ndS. 10
+1
6. (@ x> %Y 3, y= sin(log Q) +1) o = g@ HTC
dx? dx X
d? dy . _sin(log x)+1 N -
Solve x2-d—x—2,"4—3xa +y= e log x
- wmumam«m%lmm@mwmmﬁ%ﬁﬁmz&
B ¥ wng vauo (SISr)
mmaﬁaﬁt%wﬁmmamr@w%mﬁw g9
FAMvA ﬁrmfsqﬁ;mgﬂsina(vcosa-u)%m sifiyan T % g F
’ g
_1(u+w/u2 +8v2J
cos
4v
&l g e =@ F e
A battleship is steaming ahead with velocity u. A gun is mounted on
the ship so as to point straight backwards and is set at an angle of
elevation . If v be the velocity of projection relative to the gun, show that
the range is %gsina(vcoscx—u) and the angle for maximum range is
-1(u+\/u2 +802]
[of0 ]3]
4v
where g stands for acceleration due to gravity. 10
4 [P.T.O.
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(i) T THERA SR (), R v 12, w1 v R o g 3 A b S W Rk
smus@Mmaaﬁmmt@ﬁ%%m@%wwm@mm’t@ﬁ.%l
frg $fm & IR | e f R w ¢, @ W W IJWH T@H

((+ph) =2 +1)h2 +2uih 3, &l p w0 T R

A uniform chain of length | has one end fixed at a height h .abox.'e
a rough table and rests in a vertical plane so that a portion of it lfes in
a straight line on the table. Prove that if the chain is on the point of

slipping, the length on the table is (I+uh) @2 +1)h? +2ulh, where p is

the coefficient of friction. 10

(c) TE y? =4ax ¥ W T, N, B, x 3R 1 Fuifa ffm, el a @ s 1 7@ 7, N, B, x
AU T FHY: THE W Wew, THE g A wfiew, wEe Infena wfew, awal au e
# fefa F@ £

Determine '1“, fV, é, kx and 1 for the parabola y2 =4ax, where a is a constant.
Here T, N, B, x and t denote unit tangent vector, unit principal normal vector,

unit binormal vector, curvature and torsion respectively., ~ 15

@ (@) WrEhw e | @ Teh TRy 3w o R fig A wRR 2w e R w e
(o9 m) ¥ 91 &; Fgem A R | @ o 1 9R N diww b a7 w91 T 2
Tvifee % afR qer #I fog A | fm s@wen @ firmn g, @ @@

,ﬂ + ,—b-l n-cos'lJ—b—l
g g b+l

wg # wger A R A Vb2 - 12 AR arelds fram srren # s oM 7@ A R Bifve
& aR A ¥ 19 sfesan e cot? &}, amm%mgtan29%|
A light elastic string of natural length [ has one extremity fixed at a point A

and the other attached to a stone (mass m) the weight of which in equilibrium
would extend the string to a length b. Show that if the stone be dropped

KVMS-P-MTC/17 8
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from rest at A, it will come to instantaneous rest at a depth b? - 12 below

the equilibrium position and this depth is attained in time

\/—@+ fP—_—l n-cos‘lwf-b—_—l
g g b+1

Prove also that if the greatest depth below A be I cot? %, then the modulus

of elasticity is %mg tan? 6. 15
by R F =4xzi -y?j+yzk &, ﬁ'l”F . i dS F1 A F1d HITT, el S T THE T H B R
Ry @ fagda #1 www: (0,0, 0) @ (1, 1, 1) | &I 3@ ARV (STRESE) T W
geaifya HIf
If f?' =4xzi - y2_}'+ yzle, then evaluate I f}_?" .A dS, where S is the surface of
S
a unit cube with two opposite corners at (0, 0, 0) and (1, 1, 1) respectively.
Hence verify the divergence theorem. T g 15
l}/(’)/(i) 5 (Qx_y-l)ydx+(2y—x-1)xdy=om@Ww(x+y+1)‘4 2l
d: 3@ ' HiRre|
Show that (x+y+1)'4 is an integrating factor of
(2x——y—1)ydx+(2y—x—1)xdy=0
Hence solve iti R 10
o fO)_ 7 ; cosat —cosbt
\/(iﬂ/zlfa Lifey =76 % ?haﬂfﬂ%L{—t— —J:f(u)du NS e
%1 A 1@ HC
F how that L I =f° 7 (u) du. Hence eval
it L{f@) =F(s) then il - valuate
cosat —cosbt N
L{ t i 10
9
|PT.O.
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2
8. (a) m_mﬁﬁm%+a2y=s&axﬁﬁaﬁnﬁm

Solve ﬂ+a2y =sec ax by the method of variation of parameters.— 15
dx2

(b) &« qu Wwﬁ@wmagw%,shmmiiﬁgAﬁé@m@aw

Rffm g ¥ ofa: @ w9 3 @ w6 21 AC 7w BC A &) St &, Rt @ Tl @
mglﬁmﬁwW*E%mc%gﬁéumﬁm%wﬁ W, 2w q 9 g, a1 Trft

mﬁmm,w@mam-l(ﬁm)w«@ml

w

AB is a uniform rod of length [ and weight W, which can turn freely about

a fixed point in its length distant é from A. AC and BC are light strings each

of length gl, attached to a particle C of weight w. Prove that if W is less

than 2w, there will be stable equilibrium with AB incli

at an angle tan'l(m).
qw

ned to the horizontal

15

(c) (vmuﬁnﬁgme@HQmﬁgwﬁ'%mmmﬁ;

VX(OF) = (V) x F + (v x F)
R 7P =xi+yj+zk qm r=7] § @ 0=21 g
=

F=7 % fm s wdafm
(2R F wearfa i

For a scalar point function ¢ and 5 vector point function F prove that

Vx(¢ﬁ’)=(v¢)xﬁ’+¢(for’)

g 2 ~ A
I r=xi+yj+zk and r=|F|, then verify the above identity for ¢_l
and F =7,
10
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(i) IR 7 = acosti +asint]j + btk B, @ Wy f%
'?IX?”IQ =a2 (a2 +b2) m I?I ?” "?/”] =a2b
If 7 = acosti +asin t}'+btl€, then show that

|7’ x7”2=a?(@?+b? and [7' 7" 7"]=a’b 10

* Kk Kk
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