Q1. (a)

(b)

(c)

(d)

g A
SECTION A

ferg T B 1 ot i e v 35 forg n Y w1 %
= V % 0w s a2

Prove that any set of n linearly independent vectors in a vector Space v

of dimension n constitutes a basis for V. | 10

| (1 (-3
mTszﬁRBWTf@mw,im%% T@: 2 a%n-T(l): 2
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: : 1
Let T : R2 — R be a linear transformation such that T(OJ =|2| and ,

3

T( ): 2 |. Find T[ ] - , . .10

lim (e* +x)X ?ﬂmﬁml

X > o0

1

Evaluai:.e lim (e*+ x);; : £ 10
X —> 00 . ‘ / . |

2

j & ﬁammmwwﬁéwmu

(2x — x2)

2
A ' dx :
Examine the convergence of J- S 10
; o ' 0' (2x —x%)
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(e)

Q2. \)35

(b)

(c)

~ method :

g%:gm?l % (a, b, c)aﬂ‘ﬂw%wmﬁqﬁm A,BaC
14 e, st o ﬁ% 0, A, BTN C¥ T T 1y 35 g 1 PG

A variable plane pagg
€s t .
at points A, B and C hr ough a fixed point (a, b, c) and meets the axes

Tespectively. Find the locus of the centre of the

her
'SP e passing throug}, the points O, A, Band C, 0 being the origin.

frferfaa AR E P S SRS ¥ S
X1 +2Xg —Xg =2 : ] ,

2X1 + 3X2 +5X3 =5

—X1—3Xg +8xg=_1

Find all solutions to the following system of equations by row-reduced

—x1—3x2+8x3__1

@laﬁﬁ%ﬁﬂﬂﬁaﬁﬂﬁﬁmm @aﬁwqmqﬁ%mﬁﬁ:«n
TR | TS R ARG s Rl e e, wmﬁmm’m
&Rl b ATEA 1 =T T 31 BT |

A wire of length ! is cut into two parts which are bent in the form of a

square and a circle respectively. Using Lagrange’s method of
undetermined multlphers find the least value of the sum of the areas so
—— ———n

. formed.

R P, QR P, Q, R, o fig & e ﬁ+;'_2+£=1 w s ()
mm%w1x+my+nz—pﬁmﬂ'ﬁPQRﬁFﬁH% aszﬁsqﬁﬁ
X

- g+ +—_0 WHP’QR'aﬁﬁiaﬁam‘él
a’l b*m ¢?n P

IfP, Q R; P, Q’, R’ are feet of the six normals drawn from a }Soint

.2 2
to the ellipsoid %+ {?Jr 5'2‘ =1, and the plane PQR is represented
: a c _ . :
by Ix + my +nz = p, show that . the plane P'Q’R' is. given by
X,y oz 1.4 ' ‘

oot sy
a%l b2m ¢2n P
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Let the set P=4|y

a vector space R3(R). Then

be the collection of vectors of A
e of R°.

(i) provethatPisa s-ubspalc x
(ii). find a basis and dnnensm_n‘ .

m;wwmm,aﬂx2=+y2=4wwy2=‘3xammﬁw
et 1 TRed e |

~ Use double integration to calculate the area AV i
" x2+y?=4and the pai'abola y2=3x. | =
Hgﬁﬂéwﬁm%iﬁéwmﬂmwaﬁﬁqsﬁw}@ﬁ :

" 47 G e Zigu 2 4 VR

10+10

Find the equation. of the sphere of smallest poSsible radius
' x-3 y—-8 z-3

= = and
_ 8 - -1,. 1
x+3:y+.7=z—6. *. ( 15
-3 2 4

which touches the straight lines

e W SR T R - R2 9 R St 6 B2 % S /W 1 0 B0
T gAT T B |%%ﬁﬁ3ﬁm%'e=g%mﬂw#§ﬁﬂmﬁmm
o (EE) R TR | ) ‘

Find a linear map T : R% — R2 which rotates each vector of R? by an

~angle 0. Also, prove that for =2 T has no eigenvalue in R. 15
‘ 3 |
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I

(b)

(c)

v—-——vr
= T g 3 AL, T 0 T e 37 2 |

Trace the curve y2x2

ah yix2 - 42

- 20
=x2_ .2 where a is a real constanpt,
b

;&Fﬁwux+vy+wz=0,!21'§ax2+by2+czz=0ﬁﬁamﬁ. |
, T farg Al fe by 24+ @+b)w?=0,

u2+(c+.a)v

If the pl;?me UX + VY 4wy 0 cuts the cone ax? + by? + ¢;2 =0 in
perpendicular generatorg then prove that 15
b+o)u?s(cra) vy o, |
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Q5. (a) -

s

b)

(©)

(d)

g B _ | B

Zatee 6 sraeret wftwr %%H’Y‘QWWW

' dx g Q
’ Y=%—e_IPdX {C+J‘eIP Xd[i’hj}

¥ w03 foran 1w 2, 9@ B @ X% YRR wow § 70 C uF WO oy
2|

Show that the general solution of the differential equation -fl—i +Py=Q

can be written in the form y = %‘ — /P dx {C + f elf dx d(g}}, where

P, Q are non-zero functions of x and C, an arbitrary constant. - 10

ZuTeT 5 vt % e : x2 = 4a (v + a) % S ng goe, I e |

e 2 8 | |

Show that the orthogonal trajectories of the system of parabolas :
x2 =4a (y +a) belong to the same System. , 10

w R 1 T i3, 0PI F g U O w5 GAd W O &, T o
tan B F 3fire B |ﬁg@waamwaﬁm'b’?@a$%ﬂhﬂiéfaﬁam
a9 IR fomg o @iy # e 1o w1 @ A, SR A T
I YA S § GHae & IHR 2 |

A body of weight w rests on a rough inclined plane of inclination 8, the
coefficient of friction, i, being greater than tan 6. Find the work done in
slowly dragging the body a distance ‘b’ up the plane and then dragging it
back to the starting point, the apphed force being in each case parallel

to the plane. 10

TF THE [2gh %%Wﬁﬁoﬂgm%mww«qdd%fag
P(x, y) W i@ & THUar @ 9@ aw OX 9y Oy wuw: fog 0 & &fow
a1 FUE St @l § | afe 9du i @ wva Rud wweo woE,
23T ok x2 = 2hyﬁmﬁéqmiﬁmﬁﬁﬂ3ﬁﬁé@, afrvrPoxﬁfmﬁa
w2

A projectile is fired from a point O with velomty \/ﬁ and hits a
tangent at the point P(x, y) in the plane, the axes OX and OY being
horizontal and vertically downward lines through the point O,
respectively. Show that if the two possible directions of projection be at
right angles, then x2 = 2hy and then one of the possible directions of

projection bisects the angle POX. 10
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Q7.

(e)

S5

L

(a)

T f o

= (6xy 4 ,3,% A (3xz2 — v)k 2 ¢'&$I
i N 4 (gx2-2)] + BX2"=y)k arepfi
3“3%33%22 -2

\%
Show =3 - 0, ] b .
that A = (6xy +23)) (3X2,.z)3\ +Bxz2—y)k jg jrrotational
Also find ¢ such that X v i
=V,

21

aﬁﬁ?ﬁ@“ (5P g s w 3 T (gfe) e & T
2h?

) 2{1- 2] 4, a1y e o f o g e

A cable of weight w per u

i ints
- hit |opgth and length 2/ hangs from two point
P and Q in the same hoﬁZOntal line. Show that the span of the cable 18
S ity o

2h?
21 (1 - F], where h ig the sag in the middle of the tightly stretched

—_—

2 d
(x -1)F—2X&y+2y=(x2—1)2

& B, el T T 7 @ wet y < x R TR |

Solve the following differential equzationA by using the method of
variation of parameters : (x2 —l)d—%——2x dy

that y = x is one solution of the reduced equation.

avae § T F W 9 § (3x? — 8y%) dx + (dy — 6xy) dy % mwrrﬁa
ﬁﬁm,aﬁc,xéo,y=%,x+y=1m¢&mﬁﬁ%i$r‘éﬁma$“él :

Verify Green’s theorem in the plane for § : (3x2 - 8y2) dx + (4y — 6xy) dy,

position. 7= Cuy, g = Ci‘“‘*LP/ %’MC&Q&‘P”—&

9y =(x2 - 1)2, given .
N 2 (x ) gl.

10

)
20

15

B . C _
Wht_ere C is the boundary curve of the region defined byx=0,y=0,

X+y=1_ ,
—> A A . A
WeE T H F =xi +22) + y2k & U vom iy &
IR : x+y+ z= 1T FAMA DT | -
—)
Verify Stokes’ theorem for F
surface : x + y + z = 1 lying in the first octant,

g
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(b) T Wi 5 g T

1% 0<t<4
—d—t—2—53’£+2y=h(t),ﬁ ) t>4,
%l g %Flﬁﬂq | ) . -
Solve the following initial value proplem by using Laplace’s

2 dy =h(t
transformation ﬂ_%’_ - 33{— +2y ), where

dt .
h(t) = {2’ O<t<d =0, ¥(0)=0 | Is
0, t >4, :

Sgrgu——— A AL
? gwéﬁﬁwéfmmﬁﬁ@ﬂ@%ﬁ%lmaﬁm%m
forg T TR e faeat p N € S st g @ 0 T & To oy
#_mhéum&mmﬁmwm%a&m%u

Suppose a cylinder of any cross-section is balanced on another fixed
cylinder, the contact of curved surfaces being rough and the common
h tangent line horizontal. Let p and p’ be the radii of curvature of the tw';vo
cylinders at the point of contact and h be the height of centre of gravity
of the upper cylinder above the point of contact. Show that the upper

cylinder is balanced in stable equilibrium if h < p‘:—pp' 2 15
: | ' “ 2 2 T dy %
Q8. (a) () TR FHIB : (x2 - a?) p? - 2xyp + y2 + a2 = 0, & P=3y
=k 9 fafsw &l # @ Hife | = e 7 R o $ @9
it weg A ot A |
Find the general and singular solutions of the differential
gj equation : (x2 — a2) p? — 2xyp + y2 + a2 = 0, where p =%. Also
— give the geometric relation between the general and sﬁmgular
solutions. 10
(i) Frefofea sreehe wfe @ g fifg ;-
d?y dy
3Bx +2)2 == +53x +2) Y _ 3y = x2
X )dx2 )dx y=x“+x+1
Solve the following differential equation : 10

2 ..
(3x+2)2§-x%-+5(3x+2)g{——3y=x2+x+1
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A chain of 0 equal yp;

: forn, rods is smoothly jointed together and
SuSpended from its opg _

oth '
er end A, of the chain, Find the inclinations of the rods to the

& down ical line ; ‘
ward vertical hne In the gquilibrium configuration. 15

s o
end A,. A horizontal force P is applied t0 the

() W%mewm H F.2 dS & aH R, @
= A A

Fr=xi-y] +(22—1>ﬁ?fms,‘1®sz=o, z=1, x* +y2 = 4 G0 &
_gan_%m%\_

. e -
Using Gauss d}vergence theorem, evaluate H F.n dS, where
= A

—_ 1 i X ' S
F=xi-yj +z2 - 1Dk an S is the cylinder formed by the surfaces

z=0, '\Z"El, x2 4 2=4.
236 Y

3 | | 15
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