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2.

BSC. PART - Il EXAMINATION - 2009
MATHEMATICS ¢ UB/GEN

Answer cight questions in all, sclecting at least one from cach Group in which
Q. No. | is compulsory
Select the correct answers of the (ollowing :

- - d
(1) The solution of difT. equation XY + 'a“l is.
dx X X

(a) xc = sin -; (b) xc = oS 'i‘ (c)xy=c sin}? (d) Nonc of these .

. ‘ | -X
(i1) The valuc of Fg'c " 1S

A{a) ¥ (b) ¢2x (c)c™ (d) Nonc of these
- (iti) The cquation of normal at ¢ - point is :
(a) ax'sec ¢ + by coscc  =a’ - b? (b)ax sec & - by cosce ¢ = a? - b?
(c)ax cos ¢ — by sin  =a - b? (d) None of these
x-1_y+8 . 2z-4

(iv) The shortest distance between the lines

4 o
(a) 4 " (b) E’ (€) 43 (d) None of these
(v) The intrinsic equation of common catenaryis: '

S92 7 5. I5.

_ . X '
(a) S=Ctanwy (b)S=Ccosh? (c)Y=Csccy (d) None of these

(vi) Transverse accgleration of a particle moving in a curve in a planc is :

- o d 1 d- .
(a) r20 (b) E{(*’z@) (c) ?a?(rzﬂ} (d) None of these

2 2 L ]
.-l X°+y ar o -
(viiy 1f = sin [ ]thcn "‘g*yg is

X+y
(ai f g (b) 2f : (c)tan f (d) Nonc of these
(viii)The valuc of the function x = x? + y? - Jaxy is maximum atx =g, v=aiif:
. @a>0 " (ba<0:  (c)a=0 (d) None of these
' GROUP-A oL

Solve any two of the I'o'llowing :

-
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. 4. Solve any two of the following :

* 7. Find the conditions for the general cquation of the second degrecinxand yto
. |

12. ‘Define S. H. M. and find its periodic time, amp

1ol 4 o dy -y o dy |
(i) Iog(dx]-nmwby (1i)5;+|=9 (iii) '{l_‘"=\/_“\"( 1

3. Solve nny two of the following :

)

d}‘ Y Y dy | i
DY vl i Cenedvmogin Lalz
(U Rrmiaii i (i) (1 +xy)y dx +(1 = xy)edy = 0 il dxfﬁ;f“hi

(P2 +2xp=3x2m0 (i)y=2px+ p? (iii);y-'-'px+p4-;:,2
5. Solve any two of the following :

. 2 2
. 47y : d%y
l—-+41=i ] —-—+2=

.() T sin 2x (ii) % aly=0

(i) (D= 5D +6)y=x+c™ (iv)(D?~ 4D +4)y= c2X + sin2x
GROUP-B |

6. (a) Find the cquation of an cllipse in standard form. _ :
(b) Find the condition for tangency ofthe linc.y =mx + ctothe parabola ¥ =.|1'

" represent parabola, ellipse and hyperbola. o |
8. (a) Find the magnitude and the cquation of the shortest distance between two!
straight lines . PR T
(b} Alinc makesangle a, P, v,a with the diagonals of a cube, then prove that,

W 4 . ’ - ' .
Cnsza+cosz[$+cos2-r+.cos? =—3-'. . “omt
point (a, b, ¢) and ¢uts the axes in A, 13, C

9. (a) Aplanc passes through a fixcd
the sphere OAB

if O be the origin, then prove that the locus of the centre of
a b’ ¢

s —t—+—= 2
X y-z S
(b) Findthe cquation of the rigl
. x-a_y-B_z-7Y
. line = = 0
4 m

\t circular cylinder whosc radius is rand axis is e

n . .

. . * . GROUP'C ' ]
10. (a) "Provcthatany systcm of coplanar forces acting ona rigid body is cquivalenl
to asingle force acting at an arbitrary point in the planc of the forces togetha

_ . with a couple. : - . -
(b) A uniform bcam of length 2a, rcstsagainstasmomh vertical planc overa
.12 smooth pegatadistance b from the planc. If 0 bethe inclination of the bean

to the vertical, show that sin? 0= " . - |

11.. @) 'Find the cquation of lhc- common calcnary in cartcsian coordinates. [
’ X .. e
(b) Prove that for the catenary y = Ccosh < the length of the ;w.rpcndlcul.’l

from the ordinate is of constant length. _ S .
litude and frequency. '
13. (a) .A particle falls under gravity in a resisting medium whose resistance varies!

| | cle starts from the ©%

. " the squarc of the velocity. Find the motion if the parti

P
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15.

16.

)

. (n)

(b)

(a)
(b)
(a)

(b)

. (a)

(b)

A particle starts from redt at the highee point of a smooth vertical cirele and
moves down along the ontside of the arc. Diccuss the motion.

N GROUP - D)

lest the continuity of the function fix) at

\ =0, dvhere Qy) = x#0

l-¢ Ix®
‘ =0 x = 1)

Test the differentiability of the function f (x)

-l.-2sx 50

v-L0<x 52

Mate and prove Lagrange’s Mean value Theorem.

Verify Rolle's theorem for the function Rx) = 2x} + x2 - dx = 2.

Definc limit and continuity of functions of two variables with suitable ~

examples.

State and prove Euler's thcorem on homogencous function in two variables.

Discuss the necessary and sufticient conditions for f{x, y) to have extreme

value at (a. b), '

IFind the maxima and minima of the function

fix. ¥)=x% + 3 - 3x - 12y + 20,

Where f(x) =
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