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1. (0 I fley=7 x-»’
'- 0, x=y

x# '
_y , show that the function is discontinuous at the origin

but possesses partial derivatives f, and f, at every point, including the origin.
—_— ———[10]
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Ound 14] i fhy Y = (xy)(3y %(“fg)/xgﬁ’/ﬂ

n (sz +yi+ xz)”2

; If V=log, sin{ V5 } , find the value of

2(x2+xy+2yz+z‘)

i
av av _aV '
: x——+y—-+z— whenx=0,y=1,2z= 9.
dy 0z
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1. (¢) Iftheplane2x—-y+cz=0 cuts the cone yz + zx + xy = 0 in perpendicular lines, find
the value of c. [10]
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2. (a) Lel F be a field ‘and let n be a positive integer (n > 2). Let V be the vector space| - -
of all n x n matrices over F. Which of the following sets of matrices A and V are
I A

subspaces of V ?

(i) All invertible A;

v

(ii) All non-invertible A; - )
(iii) All A such that AB = BA, where B is some fixed matrix in V; :
(iv) All A such that A% = A. " ' [18]
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3. & (i) Show that the vectors
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=(1, 1, 0, 0), =(0,0,1,1)
(13"(1,0, 0, 4),_ = (0,0, 0, 2)
form a basis for R*. Find the coordinates of eaéh of the standard basis vectors
in the ordered basis {o., o, o, o},

6 -3 -2
(ii) Let A=| 4 -1 -2|.
10 -5 -3

“Is A similar over the field R to a diagonal matrix ? Is A similar over the field C

to a diagonal matrix ? l % [20}
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of f(x, y, 2} = Xyz su
this problem. Why is this assumption needed ?

£y 2 }‘j‘.’)“f‘q\jj%?}ﬂ’
gta)

o, 337 S+ YR

3. (b) By using Lagrange Multipliers method find the maximum and minimum values
ibject to the constraint x + 9y” + z? = 4. Assume that x > O for
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3. (c) show that the locus of points from which three mutually perpendicular tangents
can be drawn to the parabeloid ax? + by? = 2z is given by
ab(x2+y?)-2@+b)z-1=0 ' [15]
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4. (a) LetT be the linear transformation from R3 into R? defined by T(x,, X,, x,) = (x, +
X,, 2%, = X,). -
"\ 1f }is the standard ordered basis for R? and p' is the standard ordered basis
for R?, what is the matrix of T relative to the pair B, B'?
(i) If B = {or,, 0ty O3} and p' = B,, B,}, where
o= {1, =~ 1), a, = (1, 1, 1), o, = (1, 0, 0), B, = (0, 1), B, = (1, 0) what is the
matrix of T relative to the pair B, B? [16]

x KG)G) @J,/{ (I‘O,C’),(Ollo.)/ (OfD,t> ﬁ)
e - q}\ {(‘O)I(o\ﬂ)j'
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; 2 sinx
4. (b) (i Show that ;<w<1,0<x<n/2.
- X

; ) . tanx 5t "
' ':termme llm(—z--xJ as x—>[3—0)_

11 Vind the volume bounded by the cylinder x2 + y2 = 4 and the planesy +z = 4
and z = 0. [5+5+8=18]
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(0 g ol = fm/
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4. (c) Prove that ‘the projections of the generators ofa hyperbolmd on coordmate plane
are tangents to the section of the hyperboloid by that plane. [16]
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SECTION - B

lve (Zﬁ—x)dw—y dx=0

ey +y?/3+3/2) dx+ (1/4) x (x + xy) dy = 0.
@ N= o -n M7
w - 3'\’ 4

zm W}/) w _

Lo 1 L)
?d?TJ—;M.;O‘kM
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2 lc-l"s+a

- t—cosbt] 1, & +b
5. (b) (i) Prove L{M}=

| (ii) Evaluate | t'e™sintdt.

SR

(D g
,T"{ M)_}-

Z( f(,%) f £(8) O’é’
] t ,g s

[10]
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5.

(c) A heavy uniform rod rests with one.end against a smooth vertical wall and with
a point in its length resting on a smooth peg; find the position of equilibrium and
show that it is unstable. ' '

A AB bt the nes ) o

%MM;WOFM‘W%

T os ;7 f
T

P A~ Q\O
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5. (d) A particle moves with a central acceleration which varies inversely as the cube

of the distance. If it be projected from an apse at a distance a from the origin with
a velocity which is J2 times the velocity for a circle of radius a, show that the

equation to its path is .rcos(e / Ji]: a. [10]
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5. (e) Verify Green’s theorem in the plane for
2 3 2
Jc(x —xy®)dx+(y ~2xy)dy,




4

2

ind the equation of the family of oblique trajectories which cut the family of

‘oncentric circles at 30°.
( “educe the equation x?p? + py (2x +y) + y* = 0 where p.= dy/dx to Clairaut’s

form and find its complete primitive and its singular solution.  [7+ 10=17]

|

—_—

. HEAD OFFICE:25/8, Old Rajinder Nagar Market, Delhi-60, Ph.9998197625, 011-45629987.
| ' BRANCH OFFICE: 105-108, Top Floor,Mukherjee Tower, Mukherjes Nagar, Delhi-9. )
REGIOML OFFIGE : 1-10-237, lind Floor, Room No. 202 R.K’ 'S Kancham's Blue Sapphire Rshok Nmrﬂydenbad 20, MobileNo : 09652341142 09652681152
4maths.com || Emall; i @gmail.com 3 P T 0

WWW.i




= 40 of 50

7. (a) A weight of 60 kg is on the point of motion down a rough inclined
plane when supported by a force of 24 kg wt acting parallel to the plane
along a line of greatest slope, and is on the point of motion up the
plane when pulled in the same direction by force of 36 kg wt. Find the
co-efficient of friction and the inclination of the plane. [17] -

@ )

)

- T -
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7. -{ Lu A ugdvy particle is attached to one end of an elastic string, the other end of which is
. ' f -+ The modulus of elasticity of the string is equal to the weight of the particle.
i .o string is drawn vertically down till it is four times its natural length and then let

j ol - i
4 . -
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o ko 200N ziyr
bt Linws LA W) =
planewhose

7. (c) A particle is projected with a velom% u from a C:‘bnt n an i clm
inclination tot he horizontal is B, strikes it at right angles.. Show that

2
. (i) The time of flight is ————ou,
‘ _ = '(1+35in2 B]

o B 2u? sinf
ii) Th ‘on th lined pl iR o
(ii) The range cTn e inc .me plane is o 1+3sin’B

and (iii) The vertical height of tlLe point struck, above the point of projection is
2u’sin’ B
g(1+35in2 [3) '

IRV,

L

[16]

WL '
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