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1 (a) Prove that if V(F) is a finite dimensional vector space th
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Answer any five questions.

en
two bases of V" have the same number of elements. Sb

(b) H-V(F)and U(F)be vector spaces over a field Fand if /2 V= g
~ be a linear transformation from ¥ on to. U and its kerneel is K

thenprovethat K:U e

“(a) Expand L by Maclamms theorem andf:‘nd‘ﬂre general
term. ol

i
: 1
(b) Prove that for any curve %— sm¢[l +ﬂ |

radms of curvature and ¢ = r;
- (c) Show that the envelope of the family of parabolas
. 1 1
x

(;)2 + [z ] =1, under the condition ab = c2 1sahyperbola

= '_:_d-v"'ta- =

= whose asymptotes comcndc wrth ﬂfe axes

3, (a) Prove that lim {( x) }
x>0 - x

(b) Drawthegraphofthe funcnony—[x]+| ] "Jfl 1 stg,
Determine the points, if any, at which this |
dlfferentlable

_ X i . e
im 4 - o
- () Evaluate: l (l +;—) : = St

X—=>rw

4. (a) Showthat [| —— ‘i"tz — d = n(—l-n‘ . 1) .
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Find the intrinsic equatlon of the cardioid » = a (1 —cos ).
( ¢) Find the area of the region bounded by the curve y = (x—1)
(x=2) (x-3), ordinates x =0 & x = 3 and the axis. of x. |

xx™ (1= x)” 'dx _B(m,m)

Js, (a) Prove that J (a+x)m+n =a"(l+a)”'

~ (b), Find the volume of the figure cut from the shere
x+}2+z2 a* byl'.lmc);'lmdf:r:ucz—lry2 ax.,

d’y 2 2
() Solve I—+y xsin“ x cos” x.

(b) Find the solution of p? + 2xp — y = 0 and explain its singular

solution. Is it true thatthe_-___ locus can. commde mth the
; envelope ? Dlscuss e

(c) Solve* (2x Y- 3y4)

Fin the eqaatlons to the normals at the ends of the laterarecta -

“of an ellipse and prove that each passes thmugh an end of the
minor axis if e +e2=1. - -

(b) Ifeand ¢ be the eccenmclﬁes bf a hyperbola and is con_;ugaie,

prove that -l—+ —l- =1

2 2 -
e
(a) Prove that six normals can be drawn to an ell:psmd from a
given point, -
(b) Show that the necessary and sufficient condition that a curve

, d (¢
lies on a sphere is -B"' -"(%) =4,

IL-L:._"

P

dx

* (@) A covariant tensor has components xy, 2y — z* and xy in *

- rectangular co-ordinats. Find its covariant components in
spherical co-ordinates,

(b) Show that any inner product of the tensor AP and B¥ isa
© tlgnsor of rank three.

klfll;ve transformation laws for the Christoffel symbols of first
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10. (a) Show that: i :
laxpbxgexr+laxgbxrcxpltlaxrbxp cxql=
(b) Evaluate: V- (Axr)Vx 4=0.

(¢) Verify Stokes theorem for A4=(2x-y)i- y_--2 j- yzgk‘
where S is the upper half surface of the sphere x? + 32 + 22 =
and C is its boundary. : -

I11. (a) The extremities of a heavy string, of length 2/ and weight 2;
-~ are attached to two small rings which can slide on a fix
horizontal wire. Each of these rings is acted on by horizon

force equal to /w. Show that the distance between the rings it

- 2llog (1+42). | -
(b) A man is cycling at the rate of 6 miles per hour up a hill whos
slope is 1 in 20. If the weight of the man and the cycle be 20

pounds, prove that he must be working at least at the rate of
0.16 HP. - - :

- 4
a :
12. (a) A particle moves with central acceleration F‘[" + ‘:_‘3,‘] bein

projected from an apse at a distance with a velocity 21’11,92 ,

show that it describes the curve 2 (2 +cosy/30) = 3a2 |

_ (b) Itaquadrilateral area be entirely immersed in water, and o, f
Y & 3 be depths of its four corners, and 4 that of its centre
‘gravity; show that the depth of its centre of pressure is

1

1, :
-5-((1 +B+y +9) --G.—g'(By +yo +of +ad +Bd +v3).
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Auswer any five questions, selecting at leas

from each Section. =

L. (@) Ifthe group G is abelian and N-is any subgr.ouﬁ Off(-?, .-P.r'ove
W that G/N isnébelian.' o peplh

Scanned by CamScanner



