B.Sc PART—{ (SEMI &I, (P.U.)] 21

MATHEMATICS Paper-I
(Plane Geometry)

Time Allowed : 3 Houny Max. Marks: 30
Note: Attempt five questions in all, selecting at least two questions from each

Section.
Section-A

1. (@ Transform 5x° — 2xy + 5)? + 2x — 10y — 7 = 0 to rectangular axes

through (0, 1) inclined at an angle % to the original axes.

(b) Show thatx’+(a3y—3)x +(3)*—3[3y,—4) =0 respresents a pair of
straight lines. Also find distance between mean. : 33
.2 (@ | Prove that the joint equation of straight lines bisecting‘the angles

between lines : | :

-y xy

ax’+24 xy+ by*=0is bk

(b) Find equation of pair of lines joining-the origin to the points of

intersection of line y = mx + ¢ with.the curve x2 + )2 = @, Prove that

they are perpendicular if2 & =’ (1 Hm°). 3,3

3. (@) Find the locus of mid-points of the chords of the circle x* + y* = 16
: which touch the circle (x =4)*+ (y—3)?=36. '
Find the equation of the circle which passes through the origin and

cuts orthogonally.each of the circles x2 +)* 8 x + 12=0and x* + y*
33

®)

—4x—-6y—3=0:

The point (2,‘1) is a limiting point of a coaxial system of circle of

. 4. (a) .
which x2+ y?—4y—3 =0 is 9 member. Find the equation of the radical

‘axis.and the co-ordinates of the other limiting point.
point (2, 0) and

(b) ‘Find the equation of circle which passes thr_ough'the |
touches the straight line x + 2y — 1 =0 at the point (3,-3). "

Section-B - i
5. (a) Prove that the locus of the middle points of the normal chords 0

parabola y? =4 axis:

2 2
—y—+—4—q—=x -2a
2a )’
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(b) Prove that in a parabola the chords of contact of tangents -,;

angles passes through focus. Ueigy,
6. (a) Show that the minimum angle between a pair of conjugate diam 33
' Cler

xz yz 2ab
of the ellipse —3 +%7 = Listan™ | 77 |-

(b) Prove that the locus of the mid-points of the chords of the ellips
€

x2 2

Pl + -'ZT = 1 which touch the circle on the join of the foci of the
ellipse as diameter is :

2 2 2 2 2 | ‘
x Y 2 2| X Y |
g = =qe | —F+—7T
(a-' b- J (a4 b4 ] 3’3
2 2

7. (a) Prove thatthe pole of px +my=1w.r.1. the ellipse ) i i 1 lies

2

y _ -
o iyl =1 1fap2+b2m2 9.

on the ellipse —=

2 2

=xi d'. ter.of th eili sex +2-=1 and eccentricity of
(b) Ify=xisadiameterofithe ellipse 3 ™52

the ellipse is [_J;, find the equation of the diameter conjugate to it
' 33
rbola

8. (a) Show that the locus of the mid-points of the chords of the hype

2

2
X2 2 =1 whose pole lie on the linex +y—1=0isthe hyperbol®

— —— —

16

W2
2 X iy
16 9 |
(b) Find the asymptotes of the hyperbola xy — x — 2y
the equation of the conjugate hyperbola.

d
_ <=0, Alsofi?
. 3]
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B.Sc. PART-I [SEM I & I, (PU.)] 23
MATHEMATICS Paper-Ii

‘ (Calculus-I)
Time Allowed : 3 Hours Max. Marks: 30
Note: Attempt five questions in all, selecting at least fwo questions from each
Section.
Section-A
x+2 4n-1

I. (a) Solve forx the inequality o < o3

: 1 l(l—x 5
N——|c—ff — < — < —
2 3lff11 +x 7 33

(b) Prove that

2. (a) State order completeness property of reals. Does the set of rational
numbers possess this property ? Justify your answer.

(b) Find the least upper bound and greatest lowerbound of the set S =

2-x ~ .
{ ;x>0 x ;r‘—-l} 3,3
l-x 2

3. (a) Is the union of two boundedSets a bounded set ? What do you say
about its converse ? Justify your answer.

l .
(b) Iffix)=x [¥J, does | E,t , J{x) exist, explain your answer. 33

4. (a) Prove thatif afunction f{x) is continuous at a point a and f{a) =0,
then prove that these exists some neighbourhood of a where f(x)

possessesithe same sign as that if fla).

(b) . Determine the values of a and b for which :

( x(1+ acoshx)—bsinhx . 33

3
n—0 e

| Section-B
5. (a) By using Lagrange’s mean vlaue theorem prove that :

lsin x — sin y|<jx —y| forall x, y €R

i b
(b) Calculate the approximate value of J/24 to three decimal place53 ;

~ Taylor’s expansion.

T
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6. (a) Use Maclaurin’s theorem to show that : N pApEHg

xl xJ
log (1 +x)=x— 5 b —3-— ..........

(b) Use mean value theorem to show that :

2n-1

i+2n_l<sin"x.€£+———-. 1
6 \/3 = 6 2’1—x2 where 53x<1. )

2 2
. 5 2 a . _ X
7. (@) Ify= }—\- \/x‘ +a +-5‘smh 1;’sh0wthat: (%J =x2+az

I1+x

|
(b) Prove that tanh™ x = Elog 1- x>~ <x<1and find its deriva,

also. N ¥
| )
8. (@) Provethat: |
d"(“’ng:(—n”b -[l"gx-l—l—l ------------ -2
dx X x" A 2 3 B

(b) Ify= sin’m(sin"'x), show that '
(12 @n+ Dy, — (7 - my, = 0
'Hence show that : ‘

0)= { 0, | when n is even
TR M -ty (3 - ). [(n-2) - m

when nis odd.

% @,
.... ..’ .:0
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