Q1. (a)

(b)

(c)

(d)
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SECTION A
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Prove that any set of n linearly independent vectors in a vector Space v

of dimension n constitutes a basis for V. | 10
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v ‘ | 2| ’
B T[]‘qﬁsﬁﬁﬁm|

1
1
Let T : R2 — R be a linear transformation such that T(OJ =|2]| and ,

3

T( ): 2 |. FindT| |, g 10

lim (e* +x)x$lﬁﬁﬁ7ﬂ‘f%ml &

X > o0

1

Evaluate lim (e* +x)%. 1 5 3 10
X oo . : . : .

2

j & ﬁammmwwéwmu

(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%w?ﬂaﬁﬁm 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.

TR SR P it 8 e-orefr Rl & s IR
2X1 + 3XZ + 5X3 =5
—X1—3Xg +8xg=_1

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

—x1—3x2+8x3__1

e A SR R T T— @aﬁwqmaﬁr%mﬁﬁﬁn
TR | TS S ARG s fefr v e, wmﬁmm’m
&Rl < ATH 1 <A T 31 BT |

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

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

. formed.

i P, Q,R; P, Q, R, @ fog & Sefeger ﬁ+:)’—2+£=1 W B: ()
mm%m1x+my+nz—pﬁmﬂﬂPQRﬁFﬁH% aszﬁsqﬁ

=+ e — Z 1, WﬁP’QR’HﬁﬁEﬁHW%I
a“l b*m czn P
IfP, Q R; P, Q’, R’ are feet of the six normals drawn from a }Soint
.2 72
to the el}ipsoid 32—+ {?+ ;’2‘ =1, and the plane PQR is represented
by Ix + my +nz = p, show that . the plane PfQIRI is. given by
S 2 & 1 0 ’ |

—~+_
a?l bZm ¢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 2
(ii). find a basis and dimension %

mzwmmﬁ{iﬁ %%+ y2 = 4 91 W y2 _ 3x % IS
et w1 Tieed e |

~ Use double integration to calculate the area cammon “to. Dhb. cirele
~ x2+y?=4andthe pai'abola y2=38x. | "
e e o % T TR I i o e e

T84 =1 - 1 Zi3ile 2 4 VR

10+10

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

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

which touches the straight lines

e W T T R - R2 9 R St 6 B2 % 5% /W 1 0 B0
T gAT T B |%mﬁaﬁﬁqﬁe=g%mﬂm#§ﬁﬂmﬁmm
A (3mgiE) RE 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
2 ,

CRNA-F-MTH | 3

Scanned with CamScanner



I

(b)

(c)

v———-——w_r
= 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 plgne 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

s % e fe %WY‘QWWW

| dx g/ Q
' y:_QP__e—IPdX {C_I_IBIP xd['f)—)}

%mﬁ%@mm%ﬂﬁﬂ@ X % YRR B & a0 C T WD Iy
2|

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

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

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

TuTET % waeril % i ; x2 = 4a (y + a) F g @O, IEft FebrE |

e e € | |

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

w R F1 0 i, 0 #0 & g U T w1 wHae R R4 2, T 0
tan 09 37fe 2 |ﬁgﬁwmmﬁm‘b’@ﬁ%ﬂhﬂ%éﬁﬁam
a9 IR formg o @i o e o wr @ g A, S e T
I T @ H qae & e £ |

A body of weight w rests on a rough inclined plane of inclination 8, the
coefficient of friction, , 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

T JE Jzﬁ %%mﬁgo@yéﬁﬂ%mww«qm%wg
P(x, y) T TRiX@l & chuar § sl e OX a9 OY saw: fog 0 & &t
a1 FUE S W@l § | gl 9du i @ v Rud weo w o,
guifge for x2 = 2hyﬂﬁﬂﬂéqﬁliﬁmfﬁ¥ﬂ3ﬂﬁﬁ@, aﬁWPoxﬁfmﬁa
w2

A projectile is fired from a point O with velomty \/@ 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)

Y f A

= (6xy 4 ,3,% P+ (8xz2 — )k 2 | o
f Ny (32-2) + 3X2° =Yk Jreff

A Bl s x O

\%
Show P $. ’ T
that A = (6xy +23)) (3X2,.z)3\ +(3xz2-y)k js jrrotational
Also find ¢ such that X v 1
= q)‘

21

aﬁiﬁ?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
- nit |ength and length 2/ hangs from two point
Fand Q in the same hOI'iZOntal line. Show that the span of the cable 18
—— o

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

—_—

position. e me"g: CiaNLP, %=hcm¢+i&

2 d
(X —1)F—2X—d~}y(-+2y____(x2__l)2

H T IR, & T Wi 51 0wt y < x R T R |

Solve the following differential equzationA by using the method of
variation of parameters : (x2 _1)d_%_2x dy

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

arae § 1 F W ) § (3x% - 8y?) dx + (4y — 6xy) dy % mwrrﬁa
ﬁﬁm,aﬁc,x='o,y=%,x+y=1§mw&mﬁﬁaﬁaw1:ﬁmaasél .

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

— 4+ 9v = 2—-12, .Ven-
T Y (x ) gl.

10

v)
20

15

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

X'i-y:]__ ,
—> A A . A
WeE T H F =xi +22) + y2k & U vom iy &
IR®:x+y+ z = 1 T HegTiud I | :
—)
Verify Stokes’ theorem for F
surface : x + y + z = 1 lying in the first octant,

g
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(b) aﬁmﬁﬁﬁmmanyﬁmﬁﬁ;

12 0<t<4
2 ¥ ) = H 0) - 0 1(0) = 0
dg 3y @ ht {0 y0)=0, y
'5{-2— 3-&+2y=h(t)’ ’ t>4,
259 B | | 3
Solve  the fl’ollowing initial value proplem by using Laplace’s

2 dy = h(t),
transformation i_%’_ -8 .a{— +2y where

dt |
2, 0<t<4, -0, yO0) =0 15
h(t) = (0) =S
g {0, t>4, 4 ;

e 71 T 4 Tt R Ao T HgR R, T

7 $3£:ﬁéif$a%j$immﬁﬁ?wﬁm1%%a%|1mn€ﬁ1awﬁésmﬁ
formg T TR g Faeat p N € M st g @ 0 T & To o
o 38 h# | gt s el @ S der g & AR b FET

Suppose a cylinder of any cross-section is balanced on another fixed
cylinder, the contact of curved surfaces being: rough and the commqn
~ 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
Pe_, I5
ptp

cylinder is balanced in stable equilibrium if h <

Q8. (a) () W‘H’zﬁw : (x2 - a2) p2? — 2xyp + y2 + a2 = 0, V&I pzi,%

=m0 9 fafem &l #t @ Hf | = E 7 G @ F @9
aifirfty Hee st A |
Find the general and singular solutions of the differential
éj equation : (x2 — a2) p? — 2xyp + y2 + a2 = 0, where p =%. Also
. x
— give the geometric relation between the general and singular

solutions. 10

(ii) ﬁﬂﬁrﬁaaaqammﬁmﬁmaﬁﬁq; |

2
(3x+2)2§x-g-+5(3x+2)§x—y-3y;x2+x+1

Solve the following differential equation : 10
2 il
2 d%y dy _ .2
(3x +2) g-x—2-+5(3x+2)a~;—3y_x +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 ® AW R, @
= A A

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

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

—_ 1 i o . S
F=xi-yj +@z2 - 1k an S is the cylinder formed by the surfaces

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

3 | | 15
& o
\
v
&
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