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SECTION - A
1. (@ () Show thatthe diagonal elements of the square of an anti-Hermitian matrix are cither zero or negative.
(i) Prove that the eigen values of a hermitian matrix are always real.
(iiiy Use the above result to show that det (H — 3i J) can not be zero, if H is a hermitian matrix and [ is the unit
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1. ® @) Ifthevectors(0,1,a),(1,a,1),(a, 1,0)inR?(R) are linearly dependent, find the value of a.
(i) Show that the vector (1+1, 2i), (1, 1 +1) are linearly dependent in C2 (C) and linearly independent in C2 (R).

e o 1 o A v recbis ane
- oo 1 (= A 4$%WW

a | 0 At (A)+0 .
det(A) = | (MMM* -0 (o0
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Lt o, p ER S r
a (iwi,2i) +HB (L 1+) =0

Cﬁ+ak+b) oa L4bt +b )= (0.0)

6{+b+a£":o b+@+b)t“=o /
a=o0, b=0 /
QDW /W .

sin® x

I. (c) Show that flz =L)log(*/ 2+1) (10)

sinx +cosx V(2
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diameters which are parallel to the x-axis is the rectangular hyperbolax?—z?=a?,y=0. (10)

Digwators |1t z-amn, gattmites at (A, Y)_
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1. (e) Spheres are described to contain the circle z = 0. x* + y* = a’. Prove that the locus of the extremities of their
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2. (@ IfA= l:_z ) ] , obtain A%, Find scalars a and b such that 1+ aA + bA2= O, where L is the unit matrix and O is the

null matrix both of order two. (08)

frant ] 2 2
/d‘; [a&bﬂ M] [ ]

~Ja-4b a -3b
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%'\j a-2b+ 1=0.

o+2o =0

Sh=14 2| b=Ys 0

2, (by Let T be the linear operator on R? which is represented in the standard ordered basis by the matrix

21 0
A{o 1 —1jl.Findtheminimalpol_ynomialf0rT. (10)
02 4

0

dot (A-2T) =]} 272
O = -

O V%
- @_))@—k) (1-2) + Q]
o) [ -5 ]
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) i tanx [F23
2. (¢) () Find lim ~ ) -

2
@) Ifv=At"¢ , prove that % =a gx—z - (16)
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2. (@ The section of a cone with vertex at P and guiding curve (x¥a%) + (y2/b?) =1,z=0by the planex=01is a
rectangular hyperbola. Show that the locus of P is (x2/ a%) + {(y*+ z)/b?} = 1. N (16)
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3. (@) () Evaluate A* forthe matrix A = [

4/3 273
v2/3 573

(i) Prove that it is impossible to find a matrix P such that

1 a 0}
1P= 0B forany a,peR.

18)
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3. ® (D Byusing the transformationx=u(l+v), y=v(l +u), prove that

[ [+ y+1y —any] " axay = 2log2—%_
(i) Show that the function f defined by setting

3
f(x,y) :Tl;,z , when (x,y) #(0,0) and K0, 0) =0, is not continuous a the origin. (16)
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3.

(c) A variable generator meets two generators of the same system through the extremities B and B’ of the minor axis

of the principal elliptic section of the hyperboloid in P and P’, prove that BP-B'P’ = b* +¢?.

(16)
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4. (@) LetT be the linear transformation from R® — R? defined by -
T(x,,%, %)= (%, + X, 2%, —%,).
Ifp= {(1 0,~1),(1,1,1),{t,0, O)} B'= {(0 1),{1, O)} be ordered bases of R®, R?, respectively, then find the matrix

of T relative to B,B' . Also find rank (T) and nullity (T). s
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4. (b) Find the points on the sphere x? + y* + z2= 25 where f{(x, y, 2) = x + 2y + 3z has its maximum and minimum values.
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x-a+d y-a _z-a-d
-8 o a+d

4, (¢) Prove that the lines and

—b+ -b_z-b- : _
- A £ are coplanar and find the equation to the plane in which they lie. (12)

B-v B B+y B

Lndd o plaraar e \
&an&-b- ¢), b,a)—a—dfbwj. @,gﬂgaﬁg)x @-1,9,@

;)[—a»rl,,ud,é—a, 'a+/>+6‘4]- O(1—1%M )od-gfa)_

ot (bod Ayl ) + 6 (o)
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4. (d) Show that the plane 8x — 6y —z=5 touches the paraboloid (x%/2) — (y*/3) = z, and find the point of contact,
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SECTION-B
5. (a) Solve(x*D*+2xD-2)y=x? £n x+3x. (10)

fut =™ |
(b. (d-1) (h-2)~+2 D~ 2); -7 13

(bl%—?)bnl’.'f' L/D,—Z)j ?2622—%361
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5. () Find the orthogonal trajectories of cardioidsr=a (1 —cos 8), a being parameter.

dr a $5ind - = o= dr L
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)
5. (c) Arodis movable in a vertical plane about a smooth hinge at one end, and at the other end is fastened a weight
W/2, the weight of the rod being W. This end is fastened by a string of length / to apoint at a height ¢ vertically
over the hinge. Show that the tension of the string is W¢/c. 10
2 Sin
) C.
M S Head OHice:25/8, Old Rl]ln Nagar Market, Dathl-60 \J =
Branch OHfica: 105106, Top Ficor, Mukherjee Towar, Mukherjea Nagar, Delhi-3
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T canes. = 2Wadng

PY= Dasing= L3in®

T¢ vines= U\/IM.

4
S. (@ A particle whose mass is m is acted upon by a force mp.[x +a—3] towards origin, if it starts from rest at a
X

distance a show that it will arrive at origin in time 7/(4 *Jp) (10)

m&/{aﬁms Qf?’;: - M 7‘*%;]'
ché dl _ ,&u[ﬂJra"J

S e )
W%a df’%o:). C=°?M):%L'%j}®

) 2
d% aM N
- —_— T —
Omm 25/8, Old Rajindar Nagar Market, D.:Ihl-G
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5. (e) Using Green's theorem, evalualte I(xzy dx +x*dy) where C is boundary described counter-clock wise of the
¢
triangle with vertices (0, 0), (1,0), (1, 1). ) (10)
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6. () Solvethe equation xy"—2(x +1)y’ +(x+2)y =(x- 2)e (x>0)bychangmgmtononnalform a6) p

Gpalion it~ 4" L)y fy +@+2) \@-z eff
Pt{ﬂ. el ﬂ&) di‘ fl;,l L.
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END OF THE EXAMINATION
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with twe-thirds of the circumference of the pulley is -

frer )
M%% b plped ek
%@W @b Hhowr.
So, a Chain 4 Jn lontad Y
% of pully 2406775

6. (b) Show that the length of an endless chain which will hang over a circular pulley of radius a so as to be in contact

(18) -

<

gl o ond 6 = %)
Lo v it Ag= C [sec e hm )

K= Qo030 By
Ga_ ¢ lag [Dg £03)2[C>
2

le.
\ /!
N
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Chain o contid i gploe = ‘G2 ~2)
So, Tl gt of chair
D+
b 77k L%}_ﬁ“/_/

6. (c) () Showthatr"risan irrotational vector for any value of n, but is solenoidal only if n = — 3(r is position vector
of a point).
(i) Find the value of a, b and ¢ such that

F=(3x—4y+az)i+(cx +5y -2z)j+(x —by +72)k
is irrotational.

Q/ﬁfW/fﬁ

(16)

(i) W{@/Z}: %ma’ﬁ XA+ ¢@"é’4)
9. Txi"F = W ) xW 7)
/ . |
N A
- @3""2 L4+iL.+—Z,)3>
T v
" g (7)
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—_— . r. N
= @'Un-' "b’jx'?f + 5O [

= " )(xxv)/o/
= O M VW-

) Seonasdl = V- A7
v (aa)- o)A + @EA®.

(7. L] ?r)’/tﬁb)'x‘* 7" C&)
— nw"'l['f-%)"'_@’n/w.

= mr 3"

elonaidat
(n3)¥"=© “ A = -3 ondy

L\)Z o £

Fort amatatsonad , V XF=0 K. % %
V'KF = | (-bTQ) + (a'—:‘.) Ix-Vya2 &5y -22

z,b\j +7Z.
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. [ad
7. (@ By using Laplace transform method, solve
D2 +m?)x=acosnt, t>0if x=Dx=0whent=0 (16)
. y
-
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7. @ A heavy hemispherical shell of radius r has a particle attached to a point on the rim, and rests with the curved

surface in contact with a rough sphere of radius R at the highest point. Prove thatif R /1 > ¥5—1, the equilibrium
is stable, whatever be the weight of the particle. (18)
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7. () () Findthe value of a if A =ai+ j++/5k subtends and angle of 60° with 4i-5j+-5k.

(i) Find the directional derivative of the scalar function ¢ =4¢!¥ 79 3t the point (I, 1, ~1) in a direction
towards the point. (-3, 5, 6). _ 1e)
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Z 8. (@ Reduce the equation xyp? — (x*+y*—1) p + xy=0 to clairaut’s form. Hence show that the equation represents a
family of conics touching the four sides of a square. az
-
e
<
3
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8. () Solve (2+2x2y"2)ydx+(x2y”z+2)Xdy=0-‘

07
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fisls

«

8. - (c) A particle moves with a central acceleration p(r + a¥%r’) being projected from an apse at a distance ‘a’ with a
velocity 2a¥p . Prove that it describes the curve 1 (2 +cosy 39,) =3a%.

@15)
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ROUGH SPACE

| _\
4+ ZA=0 = Ty
v e

ZA;O
5+é ‘w‘: 25

2.7 on YA
\ .
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