(b)

(c)

0

If F(s) and G{s){ are Laplace transforms of f(t) and g(t) respectively, then
t \

prove that | [ £(x)g(t — x) dx | = F(s) G(s). Using this result, solve the
\ 0 /

t
equation y(t) = t + I y(x) sin(t — x) dx. 15
0
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One end of an elastic string, having natural length a, is fixed at some
point O and a heavy particle is attached to the other end of the string.
The string is drawn vertically downward till it is four times its natural
length at the point C and then released. If the modulus of elasticity of the
string is equal to the weight of the particle, then show that the particle

ne point C in the time E (2‘/5 Y %) -

the absolute value of the directional derivative of
Ve ‘.. R = ¥ i ~ _‘i:'t_: I';# i & & s
| , ef, y=2sint+1, z=t—cost, at t=0. 10




. (a) Ffafes s #dnEe (o) i aa fE: ‘
20 =2 2R 1

A=|-3 5 0 2=1
1 =7 10 2_

—

15
Reduce the following matrix to echelon form :

[ FE s RS gl
A=|-3 8 0 =1
R, 2 e 1 ) R

(b) Hﬁ?ﬁ*ﬂﬂwmﬁﬁqiﬁ%ﬂ+y2+22-—2x+2y+4z—3=0,
h+Y+z=4aaﬁW§3ﬂTW3x+4y= 14373[?75‘:“%'
Find the equations of the spheres which pass through the circle
x2+y2+22—2x+2y+4z-3=0, 2x +y+z=4 and touch the plane
3x + 4y = 14. 15

(c) () ﬂydxdy Eﬂﬂﬁﬂ'ﬁ@lﬁﬂ{,ﬁﬁ&y=x'ﬂ?ﬂy=4x—x2ﬁqm@ﬂ
R

2
Evaluate H y dx dy, where R is the region bounded by y = x and
R

y = 4x — X2, 10
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SECTION A

Ql- (a) ww {(O! 0! O! 3)9 (1: 1: 01 0)1 (01 11 '_11 0)1 aérmm R‘; ﬂ@.

A o feru, i fapa sim g & 2 a1 3w Ay gtz AT

Can the set {(0, 0, 0, 3), (1, 1, 0, 0), (0, 1, =1, 0)} be extended to form a

basis of the vector space R* ? Justify your answer. 10 1

(b) VEHFEIEWT:R? 5> RS, MTRX,vy,2,w) =Ex-W,y+ 2, 7 — w) g fear
&, F1 R (), e (), s1fie (Fer) 3R y=rar 3rd Hifsie |

Find the range, rank, kernel and nullity of the linear transformation

T:R*>S R3given by T(X, y, 2, W) = (X —W, ¥ + Z, Z— W). 10

(c) wTE 6 Hiex 3itt =veré 2 Hict i Uk ATFATeRT T T = & S | = B H =W
AT T 1 BT AT & | 56 1T o HeThl i HIgeht Ush Gl ATIATHR Hgeh ST

2 | T o) Ut afhe s I A foh Hgeh 1 ST St 8 |

A rectangular sheet of metal of length 6 meters and width 2 meters is

given. Four equal squares are removed from the four corners. The sides

Ema-..

of this sheet aré_ 2 ? olded sk ’“ﬂpmwn gn open rectangular box. Find

—'r--—

\ " "P'"' = ,' o LY B L R e
app ""’ _*“ e height ol the DoxX, ¢ '&he volume of the box is

=4 '
. 10

T e
1laxiiiitiilil

~. , fix) # 0 Torelt oft

‘Z'

rqifse ﬁf*(x) 2f(x) % |




—) —
_+
() AR V.E =0, V. H =0, v}(f:_%}% aﬂ'(va=%%§,
> 2H > PE
drawisefE v2H = £ st v2E = — ©
ot2 ot
5-_) = 6-]3
- L
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IfV.E =0, V.H =0, VX TR ot
2L —> 2%
then show that V2H = 2= and V2E =?—-g- 10
ot ot
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o T 9T, Forar oft 8, il 3w S forg v g @, A i I Hge R Ry

A solid sphere rests inside a fixed rough and hemispherical bowl of twice
its radius. If a large amount of weight, whatsoever, is attached to the

highest point of the sphere, then show that the equilibrium is stable. 15

(b) é [(xy+y2)dx+xde],G|ﬁC,a'ﬁﬁy=x3ﬂ'{y=x2mqmgﬂzﬁ'm

C
2, & e smaer # i =1 yig genfua Hifsa |
Verify Green’s theorem in the plane for (i) [(xy + y2) dx + x2 dy], where
C
C is the boundary of the region bounded by the curves y = x and y = x2. 15
3 3
(€ (i)  TFe GHIHT (1+.d_3’) el Syl dy
dx 8a dx

& 9% g 31 fafes g1 3ma Fifsiw |
Find the general solution and singular solution of the differential
= o= ;.:-!v:-y)( - -9-] : 10
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SECTION B
4\ /4 2 d 2
5. (a) S G (_YJ oY &Y .Y _ o =l ga FilviT |
Q (1 y +X2J e de+x
4 2 d '
9. ¥ [\ i daioX. 9N 4Yirutp. 10
Sﬂlve[l_y +;§.](de 2xdx+x2

b) ot A, fomas aver fdwrien avett % dordt €, o1 STereher FHTROT SHTST |

Form the differential equation of all ellipses whose axes coincide with
coordinate axes. 10

() Torg <hifore o gealt ot aruet e o6 STEY T, S o Y 378 T AT 1R 7T € 3R
CREE aaaﬁ?ﬂﬁa?ﬂumﬁmﬁ?(qﬁmm% &1 AT FAA H A ATAT G99

mﬁaﬁﬁa}ﬁ?aﬁm%lmﬂmﬂ Fﬁﬂiél

Prove that the time taken by the Earth to travel over half of its orbit,
which is separated by the minor axis and is remote from the Sun, when

the Sun is at the focus of the elliptic orbit, is two days more than half of

1

the year. The eccentricity of the orbit is taken as o 10

(d) farm2fFAsiiBwdafi@ R aadfigd fardadializa 2|
AO 3R BO 21 g0 9t St & it O W uah g1y ofeff € iR sy o w2 | 3fe
Y% SR it alTs [ 2 99T d, AB & = O i eE #, o1 2viise o 3w A, oy

SR deHi 2, FTIEA ¢
[2 — d2 = 2¢2 ¢O$h(EJT 1] |
i ';'-G-’_*--.li ¥ I;L.t'. Skl
grT fegrmar 2 | o
(Given that A and B " 1’ SaI o 1e ; h w 12 m line distant 2a
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carrying thelrw YAE: sneth of e L; 'd d is depth of O
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(a)

(b)

(c)

CIRREREE TR et U a=RA0MIT CANRS

a5y 4 ey
2~f-y2-!—22 4x + 2y —4z+ 4 = ()
ﬁﬁg&mquﬁ% E'T%W}@Tx+6_y+3—z+lﬂi?l?ﬂ’lﬁ?ﬁl

Show that there is no tangent plane to the sphere

+y 2472 _ 4X + 2y -4z + 4 = ()
that can beﬁ passed through the straight line
X +

2

=y+3=2z+1. 15

Xz—yz
X
afe fix, y) = yx2+y2’ St (x,y) #(0,0)

&, T £, (0, O)aﬂrfyx(o O)Wﬂﬁm

3% iy
Xy ,  when (x, 0,0
Iffx, y)=1{ = x24+y2 (x,y)#(0,0)

0, when (x, y) = (0, 0),
then find
fey(0, 0) and £ (0, 0). 15
L <2 g
i) AYEA=|2 1 -6
2 -2 3]

& srfvrerEfores am R Gra Aferafores afesr s Hifso |
Find the eigenvalues and the corresponding eigenvectors of the

matrix 12
hna 1 G 1: -Aaiu iﬁ || hJinr
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(e) 3W WiF &1 wHRWT Jra Ao Forar i fig (1, 1, 0) # o e P @
y=0, x2+2z2=4%|

Find the equation of the cone whose vertex is the point (1, 1, 0) and
whose guiding curve is y =0, x2 + z2 =4, 10

Q2. (a) ¥&1 T:R3 5 R?2 uws var fas swiawr & f6 TAQ, 1, -1) = (1, 0),
T(4,1,1)=(0, DIAATT(1, - 1, 2) = (1, 1) | T F7d =i |

Let T : R3 — R2 be a linear transformation such that T(1, 1, -1) = (1, 0),
T4, 1,1)=(0,1) and T(1, - 1, 2) = (1, 1). Find T. 15

(b)  WTEIHT YA T WA Fd gU frg e foR
V3 3 1

I ._1( ) ]
———ap = O | (e S it H
6 156 5 68

Using Mean Value Theorem, prove that

E+—J§<sin'l(§)<f+—. 15
6 15 5 6 8

e @) méaqa;rqrﬂwmﬁﬁmﬁﬂ%mﬁ(@% = _;_ - % % GHIG & 3T
HaFHx2+y2=16, z=0 A TR AT |

Find the equation of the cylinder whose generators are parallel
to the line 3{-:%=§and that passes through the curve
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(a)  STae T (x 4 2)3_; Sy 5)...... + 2y = (1 + x) % F y= Frawr
fafer g 2t hifse |

2 dy
d_x2 (2x+5)a +2y=(1+x)e*

by the method of variation of parameters. 15

Solve the differential equation (x + 2)

(b) mﬁﬁm 0<x<a, 0<y<b, 0z<cW
= [(x2 - yz)l + (y2 -zx)J + (22 xy)ﬁ]

é;ﬁ‘v'iq TS YT Y9 gearfuq shifsm |
Verify Gauss’s divergence theorem for

_.)

F = [(x% - yz)'i + (y2 - zx)] + (22 — xy)ﬂ], taken over the
rectangular parallelopiped 0 <x<a, 0<y<b, 0<sz=c. 15

(c) U %07 I FEATHT aet § JAIHR FTRY-qicea et feort forehe e o 312t e
T 3T w 3 Ty e Frere foig & waifta e e @ | @i i
()  (u2<2ag) s foT; For fraer ome wir # wrew ffa & HEIE
(about) S FT &,
(i) (u2>5ag)FfaT; o1 qui: el Tif T &, 3R
Gii) (2ag < u? < 5ag) & f7w; F1, a5 H wF vl A foww #, S &fosr F w

_ u® — 2ag
0T o AT B, BIS I, S cos o = :
A Yy - 3ag
. ’ » it . ' 7 ' ,.;. | gl

projected ins {_._ smooth cylinder with circular
S ; 1 the lowest point with initial
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