wuz—A |/ SECTION—A
7

L. (@) "a % 3w w3 A, Fa forg wda whew &

.'?.r

ax+y+z=0

/ﬁ x+y-2z=0

x+y-az=0
¥ uge wa b, o o % ww A ¥ R @i ww fuifa A
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

has non-trivial solutions, and hence determine all the solutions for each value

)
10
(b) AR A 3 B wEEy gy ¥, @ zwiey 5 A v B A DR (), Fa (38), Aensie
TR AR sfvenafrs T wwE B E
If A and B are similar matrices, then show that A and B have the same
rank, trace, characteristic polynomial and eigenvalues.
10
2 2 2
( ﬂﬁu{x.y.zj={x2+y2+32]"”2%,?ﬁa“+a”+a”'ﬂmﬂm3ﬁ1‘ﬁ{m
ax? y® az?
2 2 2
If u(x y z]:[xi+y2+32]*”2, then find the value of o u +a = +6‘ =
ax* ay? 0922 10
) ﬂmﬁqnﬁammmgxﬁmﬁﬁfqﬁﬁe“““%mﬂamwwmﬁhﬁl
eX — eXxcosx
Ha: g1 g fafa | e St %1 " (fafie) 3 A, s x = A 3k s B 2
Using Maclaurin’s theorem, obtain the first four terms of the expansion
of e*®®** in ascending powers of x. Hence or otherwise find the limit of
eX — gXCosx
+ as x tends to zero. 10
x—-sinx
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(e)

ECRE RURILIE 2 I
0, -2, -4) s 2. _, _,.

Obtain the ®Quation of h

5y+23=0=21 -'3y and passin

2, -1, -1) g through the points (0, -2, —4) and

T T Palx] - Pylx] v Yo wuigm &, P
T(a, +a,

*‘5+3112]=-(an +2a, +a,) +(2a, +3a)) x -2(ag +a,) x?
m?&ﬂrﬁaﬁmwtﬁdpﬂx;,xﬂwmm@ma,ﬁqﬁvﬁgzﬁﬂm
9: @, G2 €R R Py(x] % wra aun ¥ wRN T ¥ AR BET B I F@ W
T & mmmmmmmmmm|

Let T: Pylx] = Pylx|Be & linear transformation defincd by

Tlag +a1x+u2x2} = —(ag +2a, +a,) +(2ay +3a)) x - 2(ay +ﬂll?~*2

where P,[x] denotes the set of all polynomials in x of degree <2 and a,, aq;,
a, € R. Find the eigenvalues and corresponding cigenvectors of T using
the matrix representation of T with respect to the standard basis of P,[x].

R @& FEh Bie F i aw oF s v D s B oam fm o R, @ W@ opEned ¥
9 F1 ®0 3@ Fif, s e e = dawa sfusm 2

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.

'tﬁ,laﬁ I;‘-B:_y"gs_:zz?aﬁt x;1=y;’1=3:1ﬂ!aﬁ§i1ﬁw,shm'm%

figem 21 39 W @Rl F €= A e @ 9w e e 3@ fiv

3 : x=-3 y-5 z-7 x+1 y+l z+1
. 1 = = and — =
Find the points on the lines 1 > ] = 5 1

which are nearest to each other. Hence find the shortest distance between

the lines and its equation.

Frwmr ¥, Y Sy +22-0=2x-3y @ ¥ " A fagsd
~1) A wrer A R

e sphere having its centre on the hne

10

20

15

15
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2 31an, @, Az, A3 € R}
S @ him@mm#ﬁﬂPJ[x]-:{aﬂ+n;x+ﬂ:.-x +azx” G0 %

foy T R

# & I9aEE
i) W H = ( pix)€ Pyl [, p(x) dx =0l 2 forz Fifre B H, P3(X]

A9 H w1 & Hun wa fifa

(i) Palx]ﬁWMHmaﬁtﬁq.m%mFﬂﬂ’H*K ¥

. | a vector space over
Given P, [x] = {a, +ayx +ayx> +ayx” |ag, @), 4z, a3 € K} 88

the field R.

) Let H={p(x)e Falx“flp[x}dxnﬂ} _Prove that H is a subspace of Py [x]

and find a basis of H.

(i) Find a subspace K of P;[x] such that P;[x] = HeK. 8+7=15

2x+ 1

5 Ixzydydxﬂmmml
x* +

(b) rijmm&wﬁaﬂmm:mmaﬁ

Evaluate the double integral EJ'E:: xgy dydx by reversing the order of
X+

integration. 10

(i) 3 I\ F FAGa3 Fa difg, N PFEHE wHAE! x =0, y=0, z=0 T4 HAAA
X+ ¥,.2. % v @ €= R

a b c¢

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

the coordinate planes x=0, y=0, z=0 and the plane XrZsZal, 10

a b c

(c) zrﬁf:-‘i=§,ﬁ@ﬁyz-azx—axyw%mmmmﬁaﬂwﬁﬁﬁﬁﬂﬁ
# fefa w8, 7@ 3 A & giEw 7@ Fif)

fX=4- g represents one of a set of three mutually perpendicular generators

1 2

of the cone Syz-8zx -3xy =0, then find the equations of the other two. 15
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»

f
¢ o (o) T F T WENS 0 0% 30dn d o 7 2 @ p3 s Y i B, PR
T[*Hﬂzl-’f"y-ﬁﬁa 2x+y -x-2y+22

i) a b ¢RI’ W I Ffrg, fires forg wlm (@ b o), T F T (1) & A 7 H AR
(&) = ?7

Let F be a subfield of complex numbers and let T be the linear transformation
from F? into F3, defined by

T(qy 2 =(x-y+2z 2x+y - x-2y+22)

If (@ B c) is a vector in F3, then answer the following :

(1) Find the condition on a, b, ¢ such that the vector (a b ¢) be in the null
space of T. What is the nullity of T?

(i) Find the condition on a, b, c such that the vector (g b ¢) be in the range
of T. What is the rank of T? 8+7=15

(b) TF y(a+x)=x%(3a-x) 7 3@

Trace the curve yj{ﬂ + X) = .1:2{3::: - X). 15

! ¢ (i) FfawEaas

{
.2 2 2
i +y__3__=1

R® 16
£ 37 7% Y@l 3 whFEm ga A, @ figed 2.3, -4) 2 -1 ) 7 AR
=G

Find the equations of the generating lines of the hyperboloid

which pass through the points (2,3, -4) and (2 -1, %]' 10
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S. (a)

Val

(c)

e mmmxsﬂy"ztmﬁwqh
v e () A 24m B

is x =2y = -z,
g cylinder by

(i) 38 wugdn oA W EHEE I
fiyg Hif f axad z=0 T0 W
Find the equation of the right circular
and radius is 4. Prove that the arca 0
the plane z=0 is 24n.

cylinder whose axis ‘
{ the section of thi

wve—B / SECTION—B

@ wofge
gfe Y 3 Ya, %+F{x:y=0{x} *F 2 i 5 '! LU ygﬂyju t-

qle
u=l+ae j[!"‘]dx %, 7l o W R FT R

= en show
If y; and y, are two solutions of %+Plxly = Q(x), and Y2 = b th

'lf‘g,?‘]‘“ | :
that u=1+ae ‘¥1/ |, where a is a non-zero constant.

d
7l y(0) =3, y'(0) =1 F ¥, arTE FAw @ wE (D + D) ylt) =2, H'Eﬁﬁ
i |

d :
Apply Laplace transform to solve (D% +D) ylt) =2, DIEEJ subject to the

conditions y(0) =3, y'(0) =1.

qiGEau @1 UF faEa Taads 38 YER Bm R 5 Ige ag st @ an W IR h AR g
W T 2nb Haa ward F v 9 weng 2 @ 2 w9 2 wgem d 9, @ Ffa FE W@

ﬁn:iﬂ(ﬁuﬂ}mwﬂm%m4ﬂ3ﬂf;mﬁw%qmqa#mﬁt,ﬂﬁwﬁﬂ

F1 WX R, A YRTESA ONF & a9 4a FAF Waed F AN R

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 virtual work to show

" . 4nabi ;
t it rests in the form of a circle of radius , where W is the weight of
L anah— Wb g

the string, A is the modulus of elasticity and 4a is the latus rectum of the

generating parabola.
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D
‘@

R frm s & 93 frem 2 fag B B w9 TF B A

GI¥M, T FN T A
- memniﬁﬁﬂqmﬂ.ﬁmﬁqﬂﬁmﬁﬁn?!
A particle falls from rest
- ; at the vertex of an inverted catenary. Prove that
the particle will leave th P
_ , © curve when the path described is +/3 times the
vertical djstance through :
Which the particle has fallen. 10
i'-!',.'i ﬁm .nm ? ﬁ' ..E': = r; - -
ff. - {QI+SM"4EJ-5xk%HﬂISm2x+4y+4z=5?, AN x =0,
x=2, y=0 .
[ Y=3 M Wz ¥ [[(vxF)- ids ® 7@ wm B
S
Given E = (2 i - . i
I X+ 3ght 4zj-5xk and S is the surface 2x +4y+4z =23, bounded
r X = ﬂ'. X = = -
b:"' 2. y D' -ﬂ.ﬂ.d y‘ =4 Evalualc J-[{v EF}' ﬁdS ID
s
2
2d°Y _, dy sin (log x) + 1
6. (@) x 8 S‘ta""y: f_ ) log x ! 7@ Hf
2
d’y d i
Solve x2_ _3,98 ., sinllogx)+l .
i 2 d Y e log Xx. 15
) (i) T 0T MR M " w2 e @ oE 75E 38w omg 1 @ R oI o
3% 918 1 3N} U I TR B o W @ T R AR g F wRE R ()
1 A Uﬁm Gl mfgﬁqﬂﬂ ?ysinu[ucasu ~u}%ﬂ!ﬂ sifvran gUE * ﬁ-’-l"-'{iﬁ'”'l ?
)
-,[u+Ju2 +392]
cos
4u
sl g Tectg @ H ZEial R
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 o. If v be the velocity of projection relative to the gun, show that
the range is gEsirum:[:.-ur:n:us.::l: -u) and the angle for maximum range is
-1[u+ u? +8u?]
cos
4u
where g stands for acceleration due to gravity. 10
7 [P.T.O.
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m@m@@zﬁﬁmﬁhhﬁm%t

ru;mmmm}.ﬁnﬁmﬁt:, mﬁqm@;mm}mﬂ.h
¥ 7 uE Fwiw d@ R @ T
Rz @fg & R | T s
U+uhl-JE? +)h2 +2ulh ¥, el p w9 T

cnd ﬁxt“.d at a heighl h ﬂbﬁ‘vg

one : B
A uniform chain of length I has ane so that a portion of it lieg .

. i 1
a rough table and rests in @ '-'ﬂu':alufm
a straight line on the table. Prove

slipping, the length on the table 18 (1+p
the coefficient of friction.

R - +1)h? +2ulh, where y jq

(c) myi=4ax#ﬁm‘f‘.ﬂ.é.xdﬂtﬁﬂmﬂﬁﬁqrw“ﬁmhmhN-E.t

WTW:mmﬁm,mg@Wm.mermmm
7 frefm =0 8

Determine T, N, B, x and t for the parabola y? =4ax, where a is a constant,

Here T, W, B, x and t denote unit tangent vector, unit principal normal vector,

unit binormal vector, curvature and torsion respectively.

mﬁﬂfﬁWEﬁmﬁrﬁmwﬁmﬁgamﬁﬂﬁmmﬁmﬁw

{mm)%@t;ﬁwﬂﬁﬁﬁmwmﬂnﬁﬂaﬁmb?iarﬁamam%mg.
e 7 7R qer A fig 4 ¥ Rrm s A fom S, @ TR

’E+ ‘u n-cos”! 1’.‘.:_—_!
g q b+l

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 sto

ne be dropped

KVMS-P-MTC/17
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) 8

from rest at A ; (2 ;32
v 1 wil) COome to instantaneous rest at a dﬂ"-h bi - 1% below

POsition angd this depth is attained in time

E+E{n—cu!-‘E}

Prove also that if the Breatest depth below A be [ cot? % ey tha sedwns

the equilibrium

of clasticity is 1 2 15
'y 1s ~mg tan?e,

-,

Aﬁ"=4mi’—y*J'+yzEt,a’:ﬂﬁ.ﬁasmmmﬂﬁq,wsmmfﬂ*”!“
S

e A fwlla 27 0,0,0) & (1,1, 1) = & @ AqE (TER) TH H
gefya difarg )

If F=4xzi-y®j+yzk, then evaluate Hﬁ"-ﬁds, where S is the surface of
$

a unit cube with two opposite corners at (0, 0, 0) and (1, 1, 1) respectively.
Hence verify the divergence theorem. 15

(c) Zuiee 5 2x - y-1)y dx +Ry-x 1) x dy = 0 F1 T GHEHeA TIF (x+y+1)~" R
a: W T Fm)

Show that (x+y+1)"* is an integrating factor of

Rx-y-lydx+Ry-x-1)xdy=0

Hence solve it. 10

L{f{t) =7 (s) }, @ <uige & L{I{ﬂ}zf?{“}d” 3 o L{Cﬂﬁﬂt;cusbt}

F1 9 7 S|

If L{f(t)h = ?{5], then show that L {%} = J: _?{u} du. Hence evaluate
L{cusm ‘-::uabt}‘ 10
4
ms"F*MTCfIT 9 | P TO.




:
| ! R v
a.ammﬁﬁi“:ﬁ:: S
IEC! T lF
' ' &1 A o BC A &0 A &, R
Riffaa fag ¥ ofta: @3 &9 8 T e B g W, 2w 8 FA 8, @ T
, !

L(W+Ww mq{ﬁiﬁﬁ"m
g B ey ol ek AB & R tan (0 )

| and weight W, which can turn frecly about

AB i ' f length '
1s a uniform rod o gt are light strings each

. ! d BC
a fixed point in its length distant = from A. AC an
w. Prove that if W is less

of length Ea‘. attached to a particle C of weight
inclined to the horizontal

than 2w, there will be stable equilibrium with AB
W+w] 15
Jw

at an angle lan"[

() ) & aftm fag wem o awl & aRem fag wem F % o fog Al 5
?x{QE}n{?ﬁﬁE+¢[?xE}

aR 7 =xi+yj+zk @ r=)?) & ¢=} am F=7 % fu swde wdufm
(3m22f2A) =) gafaa ffsm)

For a scalar point function ¢ and a vector point function I?, prove that
Vx(0F) = (V&) x F + 0(Vx F)

If 7=xi+yj+zk and r=|F| th . : . 1

YyJ 7|, then verify the above identity for ¢=-—

r

and F =r. i

KVMS-P-MTC/17 10




r e

7

3

/U IR =acosti sagini i pei ¢, @ zufze ¥

/

-I-' -‘”2
IT"%xr”22a2(a? 4 p?) st |

If r =acost; tasintj + btk, then show that

= =* 02 r
T xr”|*=a?@? +b?) and |

KVMS-P-MTC/17 o
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