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TWYE—A / SECTION—A

L ot v M, R' N o wvnfe 2, @ fs aftwll o, =0, -2 5 -3, v, =231, -9)
vy =@ 8 -3 -5 zm ¥ ¥ 7@y ow ox snvn wd B g B a0 ¥ moamm
N RY ¥ o anam aw A B
= Let H be a subspace of R* spanned by the vectors v, =(l, -2 5 3,
V2= 3L -4) vy =@ & -3 -5). Then find a basis and dimension of /, and
extend the basis of / to a basis of RY,
® " T:RY R v Y w2 o R wRY 5 G 5000 B = (0, vy, vy) B
BTy =010, Tv,-00 -, Tvy =@ 1, -1) &1 7 6 vfem w2 va 707 of &
for = awr 3 Bifum
"9 Lt T:R3 5 R3 be a linear operardiiind B = (v, v;, v;) be a basis of R®
over R. Suppose that Ty = (L, 1, 0}, Tvp = (1, 0, ~1), Tvy =, 1, <1). Find a basis
% for the range space and null space of T.
f0 x % od = % fm wer
f‘n-{:{m-' x»0
0, x=0
LSRR N g o
«Q Discuss the continuity of the function
fm-{:L‘m' X0y
0O , x=0
for all values of x.
(d) 7R ¥ T In(x) W (x - 1) N } 5@R N 70 In( - 1) B wEA & W wH w70
A yr $fae)
Expand In(x) in powers of (x ~1) by Taylor’s theorem and hence find the value of
In(1-1) correct up to four decimal places. 0-0353
(e) “xﬂ*y?"zz.g.x-yoz-3&h'ﬁ'ﬁmmm“mm&Ml
Find the equation of the right circular cylinder which passes through the circle
xleyteat 9 x-yrze3 £ Wy 4y -m 9
2. (a) wltnl’ws\ﬁt“ﬂﬂx,un-ax.u-uzxosy-amm
. g.wrmt?lﬁd.&ﬂdmwdmmmr"mmg.
Consider & linear operator T on R over R defined by
Ny J=Rx 4x-§ 2x+3y-23 Is T invertible? If yes, justify your answer
and find 7.
Vi
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M) 4R u=(x+y)/{l-x) T v=tan ' x+tan 'y’ 7@ o )/ olx, Y T D G
441 » Foa: F@fia 37 AR A, @ e am Sifm

Ifu=(x+y)/(l-xy and v-tan 'x 1 tan 'y, then find dfw, v)/&x Y. Are u
and v functionally rclated? If ves, find the relationship. W = e v 15

) W x=3-61 y=21, z-3+2t F Fad 3x +4y-5z+26 -0 B Taia=r Fa A
Find the image of the line x=3-61, y=21, z=312t in the planc
3x+4Yy-52126=0. z '—‘1,3", Bmriy +) =D 20

3 (@) THV=M,,,R) TEE dwmE F A R Uk gfem Wi T 2 M,,, (R) & 7=
| o E:m#«'@iﬁo(v):(; ;7'] .‘luimfdl’,"ﬂ'{.!m W™ 0 V - V T argr Jia AR
\ /

ae -l dnm R B (%) T AR B @ FEETIA B2 AW T A wE Tega F1A0)

Let V = M. (R) denote a vector space over the field of real numbers, Find the

1
| 3

standard basis of M,,,(R), and hence find the rank of o Is ¢ invertible?
Justify your answer. 4 15

(o) 9% ham wy-3 T o did @ TF F ol T8 T2 AR B AEs 7@ A

2 \'
matrix of the linear mapping ¢: V = V given by (1) 1 |¢.- with respect 10

Find the volume of the greatest cylinder which can be inscribed in a cone of
height h and semi-vertical angle o. 4% dn o 20

() TF ax? -y? +22% 1 2xy-3yz+12x-11y+62 14 =0 F M4 g FRw

= e \J}"‘ind the vertex of the cone 4x? - y2 4227 +2xy-3yz+12x-11y+6z+4=0. 15
(3 2 4)
4. (a) TN A=|2 0 2| Tk 3x3 5=R 21 A F Al T aq dia Avenaim ol
L4 2 3

| #f) 3@ A7 @ AfEeiE Am oaa W ufeae wfm g dRm, sw
A-lS =[A 1115 ?l

32 4
Let A=|2 0 2| be a 3x3 matrix. Rind the cigenvalues and the
4 2 3
corresponding eigenvectors of A. Hence find the eigenvalues and the
corresponding cigenvectors of A™'%, where 4715 = (A~1)15, 20
(b} Tea: whER 1 WA WA ¢U g (FfEATEE) r = a(l +cos 8) B e w99 £ =a B
o a2 F AAFS W AR :
Using double integration, find the area lying inside the cardioid r = a(l +cos 8)
and outside the circle r = a. 15
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-2, 1) 9 wd gy
) WA 1 wliw 3 R, N wwad 3x+2y-z+2 =0 F ARG (1, )

¥l 42 y? +2? —ax+6y+4 =0 9 difdwa: wear

-zZ+2=
Find the equation of the sphere which touches the plane 3x+2y-z+2=0

at  the point (1,-2,1) and cuts orthogonally the
x2+y2+z2—4x+6y+4=0.

WU3—B / SECTION—B

5. fa) aF-gw r=c(sec 8 +tan 6) % T=FNR Y& T Hfw, Sl ¢ vE w=A By

spherc

15

Find the orthogonal trajectories of the family of curves r =c(sec 6+ tan g),

where ¢ is a parameter., ye? e - b

10

(b) TR SR F o a7 g T W Ut =cos 1+ [ yix) cos (t- ¥ dx F 7

Fifsm)

{ :
Solve the integral equation yft)=cost + I 5 Yx)cos(t-x)dx using Laplace

transform.
(c) ﬁrwﬂmm:(msﬁ)wzwmm-miﬂmmﬁﬂﬁ yfeg
T=1i +(t+1)j+20 < R
B =2t +@t-1j 4tk

mﬁm«ilm-w,ﬁmmﬁz&&#«ﬂ,%m&maﬁmaﬁ:a

m%?z=1mwm-m%mﬁvm«ﬁmml

At any time ¢ (in seconds), the cote
are represented by the vectors

a-th(un}fmn)fc
B =2ti +@1-1j 41k
T=1+31j+4

(d) % W A F IR "R frea

curved surface and (i) when the flat surface

of the hemisphere rests on the
sphere.  yngp Py,
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_— e R R 74

o) ) W CE g aF ) = f(0i 4 glt)j ¥ T [ oo g % fida A & Ewedt B
zafze B aF & faft famg o awd

1797090 £
(L) +[g'0) )
¥ W aF b P By w g (2R) @ AR R
Let C be a plane curve r(f) = f i + g(t)}', where f and g have second-order
derivatives. Show that the curvature at a point is given by

g -9 £10] >
(1> +lg'm*)*? N

What is the value of torsion t at any point of this curve?
o)

(i) =tz e 9 2 FEE el W @ e fawss 7¢ #ia §a 7% % Ued (279H) 1
A
Show that the principal normals at two consecutive points of a curve do
not intersect unless torsion t is zero. 5

6. (a) TS 1H 7 Th B R WA T T AQEaF TF T9F AR q9aE R @ 2 W SR

amrfmm@aglﬁﬁzwsﬁmmaﬁm%lmﬁﬁmmmmmmg
T ) uw A g i sEa 39 St

A regular tetrahedron, formed of six light rods, each of length [, rests on a

smooth horizontal planc. A ring of weight W and radius r is supported by the

slant sides. Using the principle of virtual work, find the stress

: in any of the
horizontal sides.

15

(b) T iR A A Th ww A D Rl s
fow /A T ¥ fm
AW

s vRIN A FE AW f, o 5, Bk F
Rl % A= g0 k(2 -u?) 37 gr ot Twigg 7 R H

1
3 -2

[0 - w22 £2 - 02 f2))12
2

A particle exccutes simple harmonic motion such that in two of its positions,
velocities are u and v, and the two corresponding accelerations are f and f2.

o T A) D
For what value(s) of k, the distance between the two positions is k(v® —¢ )
Show also that the amplitude of the motion is
e (TRl iy P o | 15
fa - h
[P.T.O
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o) () T EH TR ) = e w1 T FR g A AR Xy~ (x -y Y= O
FHU ¥ 914 FIfs)
Find the second solution of the differential equation xy”+{x-Ny' -y=0
using u(x) = —-e~* as onc of the solutions. 10

(i) STA-fam i swEm W s FEE x oy - 2XY 2y = x” sin x 1 FAF
¥ 1 Fifem |

Find the general solution of the differential  equation
x?y” -2xy’ +2y = x" sin x by the method of variation of parameters. 10

7. (a) FEEF A5 R:|x-xglsa [y-Ypl2bH yrfsE 119 a5 C—ing(x, U, Ylxg)l =Y ®
x

i wa F wfera ¥ st WA #) §9e fafan | i SugT S R 8 urfmrE Hia
e Z—i' =2y, Y1) =0 F A & #fEm i sfdm = o s 3 uF P A
7 Mg E, @ wft we w2 ogm Al

State uniqueness theorem for the cxistence of unique solution of the initial

valuec problem Zy = f(x U yixp) = yp in the rectangular region R:|[x—Xp|=a

Ve
|y -Yp | = b. Test the existence and uniqueness of the solution of the mninal
value problem Zj =2\.’y. 1) =0, in a suitable rectangle R. If more than one

solution exist, then find all the solutions. =] G i 15
(1 ~ 9 )~

(b) AT T T AfadiA 24 50 T Fd By @ saAhr azd e ve i w7
My %G TE TR A G YE FA R AW F wA e § o g g a7
zaffen fp ffl o ca@ & W WE A AT 4T p

A heavy particle hanging vertically from a fixed point by a light inextensible
string of length I starts 1o move with initial velocity u in a circle _5(, as to make a
complete revolution in & vertical plane. Show that the sum of tensions at the

~2m3 4 2myicnds of any diameter is constant. 7
A

() e i w1 b feffe TN T A 8 F = xyd g2+ 2ok F o, yw s w D

2, Zai % 8 P i
¥eA z=1-x% 05xs) -25y<2 B I sidfemm sm 2w B

State Stokes' theorem and verify it for the vector field F i 3 2

S R = Xyt + yz ] + zxh

over the surface S, which is the upwardly orienteq YU+ Yz ) - ZXN

z=1 _x2, for0sx<), -25ys2, part of the cylinder

20

e
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(a)

(b)

()

T TR IR w0 Wi W queEn

Y +2y" +5y=38(t-2), ©0)=0, y'©)=0
B @ A, el §(¢ - 2) F e wem A zim
Using Laplace transform, solve the initial value problem
Y42y +5y=38(t-2), yO)=0, y10)=
where §t ~2) denotes the Dirac delta function.

IR H AT WA F I @ G A 12 +y? =16 a0 TS z=1 W 2=5 70
gz A% W awEa

ﬂsw"’f‘ +x2° j+(z-1)2k)- ndS
1 R Fafe)

Using Gauss divergence thcorem, evaluate the integral
Hsu;’f +x2%j+(z-1)2 k) AdS

over the rcgion bounded by the cylinder x2 4 y2 =16 and the planes z=1
and z=S5.

d70 A @ F0 T GEE 0 W R T TR I A0 % T 3 A 45° & 3 W osafa

mmnﬁump[iﬂ—‘#wzmnm?lm«ﬁmﬁmmwmw}
(&

R F %(2-%) 2 |

2

A particle moves with a central acccleration ut-ss +£5-) being projected from

r r

a distance d at an angle 45° with a velocity equal to that in a circle at the
same distance. Prove that the time it takes to reach the centre of force is

2
25
'2u 2

15

20
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