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1. 'Answer anytenparts: . ‘1><'10=10
(@) Isevery point in I alimit point of INQ ?

2 -

‘ -x+1
I —_—
& Fmd_:r:% X1

(c) Let f (x)— sgn(x) Write the 11m1ts
- tim f(x) an and lzm f(x) R

x-»0*
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-(d) Let P:R—>R be ~the ‘ pfq'lyno;mi,al
- function . R : :
- p(X):=an X + @ X 4 v a X Gy
ifa, >0, then lm p(x)=7? |
- . X
" (e) Let fbe defined on (0, ») to R.
Then the statement -
- “ lim f(x)=L if and only if
S XS : ST e

© tm f@)=1" is true or false:.
x—»0* . ' . .
() Let ACR andlet f, f, e s J D&

. func.tion_‘ onA to R, and let ¢ be a
- cluster point of A. If lim f, (x)=L,,
. X=cC )

'k=12,..,n, »
then lim(fy. fo.wociof, ) =7
x—rc -

(g) Is the function f (x) =—ch continuous
on A={xeR:x>0}? -

(h) Write the points of continuity of the
function f(x)=|x|, .
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) “A rational function is contlnuous at
every real number for which 1t is
defined.” Is it true or false 2 '

0 “Letj; g be deﬁned on R and let ceR.

If tim f(x)=b and g'is continuous .-
at b, then lim (g- f)(x)=g(b).” Write
. X—C . . .

whether this statement is correct or not.

(k) The functions f(x)=x and g()c)'= sinx
. are uniformly contlnuous on R. Is fg .

. umformly contlnuous on IR ?If not give
= thereason. :

’ o .+A continuous periodic function on R is
bounded and on R.

. (Fillin the blank)

- (m) “The derivative of an 6dd function is an
even function.” Write true or false.

‘(n) Write the defivétiye of the function
' f(x)='|x|,for~'x¢0‘. |
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T o) If f is dlfferentlable on [a b] and gis
- a function definedon [a, b] such that -
g(x)=kx~ f(x) for xe[a, b]. If
" f'l@)<k<f'(b), then find g'(c). -

Y, “Suppose f: [0,2]- R is continuous

.~ on[0,2] and differentiable-on (0,2),
‘with: f(0)y=0; - f(2) =1. If there exists

- .ce(0,2), then f(c)= %-‘.”'I's' it true or

false? ' | ' |

+Xx -
i lzm -
.(Q) ':Fmd x>0 sin2x’

() “The function f(x)=8x*-8x2+1 has
two roots in [0, 1].” Write true or false.

2. Answer anyfiveparts: - = 92x5=10 |
(@) Use the definition of limit to show that "

tim (2 +4x )=12.

C X2
(b) Find lzm xszn( ] (x;&O)
4 - ' x?
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(c) ‘Give an example of a function that has
a right-hand limit but not a left-hand
limit at a point..

() Deﬁne giR—)R by
: ' 2x = for er N
glx)=
1x+3, for . x.€ Q
F1nd all pomts at Wthh gis contmuous |

()" Show that the ‘sine’ functlon is

eontiriuous on R.

() -Show that the functlon f(x)-—

umformly continuous on [a, o], w here B

a>0 .

- (9) Usmg the mean value theorem, show
that ~ :

x-1

<In(x)<x-1 for x>1.

(h) Show that f(x) x73, xeR, is not
d1fferent1ab1e at x= - 0. '

3 (Sem-3 /CBCS) MAT HC 1/G 5 , ,Contd‘.



In(sinx) .

E ( ‘Letf() ln(x)

Find . llm f(x).

x-> 0%
0) _'State- Darboux’s th'eorern;A
3. Answer any four parts: o 5x4=2('t).

(a) Prove ‘that a number ceR is a cluster -
~point of a subset A of ‘I[{g if and only if

there exists a sequence (x ) in A such

ithat lim x, =c andx #C forall nEN

n—wo
.r :

.(b) .. State and prove squeeze theorem

(c) Let A c ]R et fand gbe functlons on A
to R, and let f and g be continuéus at a

point cin A. Prove that f—g and fg are
contlnuous at c.

(d) Give an example of functions f and g‘
_that are both discontinuous at a point ¢

in R such that f+g and fg afe’
continuous at c.
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) 1 f:A>Risa Lipschitz function,
then prove that fis umformly continuous
‘onA. . ,. . :

L (f) o Detér‘miné where"thé ‘fuhction
f(?C)"le+I3C 1]

. from R to R is d1fferent1ab1e and fmd .

~ 'the denvatlve '

o . . X g 1 x
(g) Find . lm (H;),}. -

(h) Determine whether or not x=0 is a
" point of relative extremum of the
function f(x)=x>+2.

4. Answer any fourparts‘: K 10x4=40

(@) Let f: AR and let ¢ be a cluster_
L pomt of A. Prove that the followmg are
) _equlvalent :

" 0 lzm f(x) L

L
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(i) Given any e-neighbourhood V, (L) of
‘' * L, there exists a- §-neighbourhood
V;(c) of c such that if x#c isany

point V; ()N A, then f (x) belongs

., to V(L)
- r+2x f+3x o
i lm
(b) (z) ,Fmd 1 ot 2 2 where
x>0 o 4

- (ii) Prove that lzm cos(‘) does not exist

but iz_%x cos(;)=p. - 6

(¢ () Let f(x)=e* for x=0. Show that
o tim f (x) does not exist in R but

- x-»0*

B lzm_f(x)=‘0. - | 5 |

"\(i'l") .Let f: IR—)IR be such that :
o f(x+y) Fx)+f(y) for all x, y
'in R. Suppose’ that: lim f ()=L

 exists. Show that [, =0 and then
prove that f has a limit at every
pointcin R. = 5
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. (d) () Letf:R—R beafunctiondefined
£ 1 if x is rational
0 if x- 1s 1rrat10nal _
Show that [ is not contlnuous at
a_.nypo_mtofIR ' -
T (i) Prove that éve;y polynomial
‘ function is continuouson R. 5
() Let ACR,let f:A—R,and let | f|
be defined by | Fl(x)=| f(x)] for xeA.
Also let f(x)=0 for all xe A and let
JF. be defined by ({7 )(x)=yF(x) for
x e A. Prove that if fis continuous at a
~ point c'in A, then-|f| and J_ are
continuous at c. - 5+5=10
1/,  State and prove Bolzano’s.
' - intermediate value theorem. o
‘ ' 1+4=5

(i) Let Abe a closed bounded interval
~andlet f:A—> Ris continuous on

A. Prove that f is uniformly
‘ contmuous on A . ‘5
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o (g) "Let Ac R be an interval, let c A, and

~let f:A-> R and “g:A’—) R be

functions differentiable at c. Prove that

i), the functlon f +gis d1fferent1ab1e
ate and

() @ P S
(i) if 9(c)#0, then the function % a
is differentiable at cand ‘

| ( J 0L 90)-10ge)
GOF

(h) State and prove Rolle’s theorem. Give the
. geometrical interpretation of the |
‘theorem.. - (2+5)+3 10

(i) () Use Taylor’s«theor'em with n=2 to
' approximate 31+x, x>-1.- 5
- (i) If f(x)=e*, “show that the

. remainder term in Taylor’s theorem
converges tozeroas n » « for each

fixed x; and x.. : S
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T S . ™

" () Find the limits :

. lim xsinx .

tanx -

7z~ secx

2
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1. Answer any ten questions: 1x10=10

(a) What do you mean by the symmetfy
group of a plane figure ?

(b) The set S of positive irrational numbers
together with 1 is a group under
multiplication. Justify whether it is true
or false.

Contd.



(c)

(@)

(e)

(f)
(9)

(h)

()

Define a binary operation on the set
{0, 1,2, 3,4, 5} for which it is a group.

Let G =(a) be a cyclic group of order

n. Write a necessary and sufficient.

conditiori for which da* 'is a generator
of G.

What do you mean by even permu-
tation ? Give an example.

Write the order of the alternating group
of degree n.

Let G=S, and H={(1),(13)}. Write the
left ‘cosets of H in G.

Show that there is no isomorphism
from Q, the group of rational numbers
under addition, to Q¥, the group of non-

zero rational numbers under multipli-
cation.

State Cayley’s theorem.

Let ¢: Z,, = Z,, be defined by g(x) = 3x,
x€Z,. Find ker ¢.

3 (Sem-3/CBCS) MATHC2/G 2

(k)

()

(n)

(o)

(p)

(@)

()

On the set ]Rs'_—;-“{(x,y;'z)::x;y;z"eR},‘;\
define a binary operation for which it
is a group. :

Define normalizer of an element in a

group G.

Product of two subgroups of a group is
again a subgroup. State whether true

or false.
State Lagrange’s theorem.

What is meant by external direct
product of a finite number of groups ?

Find the order of the permutation

a b c d e
f= (c a b e d)
The subgroup of an abelian group is

abelian. State whether it is true or false.

Give the statement of third
isomorphism the‘orem. ' ‘

3 (Sem-3/CBCS) MATHC2/G 3 ‘ .. . Contd.



2. Answer any five questions : 2x5=10

(a) ' Show that in a group G, right and left

(b)

(c)

(@)

(e)

0

cancellation laws hold.

Show that a group of prime order is
cyclic.

Every subgroup of an abelian group is
normal. Justify whether it is true or
false.

Let C denote the group of non-zero
complex numbers under multiplication.

Define ¢:C" > C" by g(x)=x*xeC".
Show that ¢ is a homomorphism and
find ker ¢.

If ¢ is an isomorphism from a group G

onto a group G, then show that ¢
carries the identity element of G to the

identity element of G.

What is meant by cycle of a
permutation ? Give an example.

3 (Sem-3/CBCS) MAT HC2/G 4

(9) Show that in a group. (G, s),

(ab)t=btlal, a,beqG.

(h) Define centre of a group G and give an
example.

() Give an example of a group containing
only three elements.

() Define group isomorphism and give an
example.

3. Answer any four questions: 5%4=20

(@ Show that any ’two cycles of a
permutation of a finite set are disjoint..

(b) If H and K are two normal subgroups
of a group G such that HNK = {e}
(e being the identity element of G}, then
show that hk=khfor all heH,keK. |

(c) Let H be a subgroup of a group G.
Show that there exists a one-one and
onto map between the set of all left
cosets of Hin G and the set of all right

cosets of H in G.

3 (Sem-3/CBCS) MAT HC2/G S Contd.



(d) Let G be a group. If aeG is of finite

(e)

(9)

(R

order n and also a™ =e, then show
that n/m.

Let fbe a homomorphism from a group
G to a group G'. Show that ker fis a

normal subgroup of G.

If R'is the group of non-zero real
numbers under multiplication, then
show that (R',e) is not isomorphic to

®+)-

Prove that a cyclic group is abelian.

Consider the multiplicative group
G ={l, -1, i,~i}. Define a self mapping
¢ on G which is a homomorphism and

justify your answer.

3 (Sem-3/CBCS) MATHC2/G 6

4.

(a)

(b)

(c)

(d)

Answer any four questions:

10x4=40

Let G be a group. Show that

(i) " the centre of Gis a subgroup of G;
(i) for each a€G, the centralizer of |
a is a subgroup of ‘G. |

Let G be a group in which
(abp = a3b3
(abf® = a5p® for all a,beG.

Prove that G is abelian.

Prove that every subgroup of a cyclic
group is cyclic. Also show that if

Ka)=n, then the order of any subgroup
of '(a) is a divisior of n.

If H and K are finite subgroups of a
group G, then prove that

L K|
ANK

K] -

3 (Sem-3/CBCS) MATHC2/G 7



(d) Let G be a group. If aeG is of finite

(e)

@)
(h)

order n and also a™ =e, then show

that n/m.

Let fbe a homomorphism from a group
G to a group G'. Show that ker fis a
normal subgroup of G.

If R'is the group of non-zero real
numbers under multiplication, then
show that (IR{',o) is not isomorphic to
® )

Prove that a cyclic group is abelian.
Consider the multiplicative group
G={,-1i,- i}. Define a self mapping
¢ on G which is a homomorphism and

justify your answer.

3 (Sem-3/CBCS) MATHC2/G 6

4.

Answer any four questions :

10x4=40

(a) Let G be a group. Show that

(b)

(i) " the centre of Gis a subgroup of G;
(i) for each ae€@G, the centralizer of |
a is a subgroup of G. ,

Let G be a group in which
(abP = a3p3

 (abf5 = a3b° for all a,beG.

(c)

(d)

Prove that G is abelian.

Prove that every subgroup of a cyclic
group is cyclic. Also show that if

|(a)| =n, then the order of any subgroup
of ‘(a) is a divisior of n.

If H and K are finite subgroups of a

group G, then prove that
AL
HK|=

3 (Sem~3/CBCS) MAT HC2/G 7



(e) Prove that the order of a permutation
of a finite set written in disjoint cycle
form is the least common multiple of
the lengths of the cycles.

() Let G be a finite abelian group and let
p be a prime that divides the order of
G. Prove that G has an element of order

D
(g) Let ¢ be an isomorphism from a group

G onto a group G. Prove that—

(i) for every integer n and for every
aeG, da")=la)"
i) |a|=|¢(d] for all acG.
(h) State and prove the second

isomorphism theorem for groups.

i) Show that the oider of a cyclic group
is same as the order of its generator.

() Consider the multiplicative group
G ={l,-1,i,-i}. Find all the subgroups

of G and verify Lagrange’s theorem for
each subgroup.
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1. Answer any ten : | 1x10=10

i) Write “down the formulae - of
transformation from one pair - of
rectangular axes to another with same
ongm - :

i.‘(ii) Find the equation to the _lobus of the
point P(t,2t) if tis a parameter.

"~ Contd.
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'3 (Sem-3/CBCS) MAT HC3 '
. 2022 |
MATHEMATICS |
(Honours) ‘ )
Paper MAT—HC 3036
( Analytical Geometry )
Full Marks : 80
T1me : Three hours .

 The figures in the margin indicate
full marks for the questions.

1. - Answer any ten : 1x10%10

() Write "down the formulae . of
transformation from one pair-of
rectangular axes to another with same

origin.

(i) Fmd the equa’uon to the locus of the
point P(t,2t) if tis a parameter.

" Contd.



(i) For what value of a, the transformation
x'=—x+2, Yy =ax+3 is a translation.?

(iv) What is the locus represented by the
equation ax?® -5xy+6y% =0 ?

(v) Write down the polar equation of the
straight line x= 0.

(vi) Under what condition
ax? + 2hxy + by? +2gx + 2fy +c =0

may represents a pair of straight lines ?

(vij) What will be the equation of the line
ax+by+c =0 if the origin is

transferred to the point (a, 8)?

| (viii) Tﬁe parabola represented by the

equation y? = 4ax is not a closed curve.
How can you justify it from the given
equation ?

(ix) Write the relationship between the
lengths of semi-major axis, semi-minor
axis and the eccentricity for the

standard equation of the ellipse.

2 2
x—2+%—2-:1, b_> q.

Q

3 (Sem-3/CBCS) MATHC 3/G 2
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(x) What conic does the following equatio
represent ? ;

x? +2xy+y?-2x-1=0

(xi) What aré the direction ratios of the
normal to the plane given by equation

ax+by+cz+d=07?

(xii) Write down the direction cosines of
Z-axis.

(i) When does the equation
ax® +by? + cz® + 2ux + 2uy + 2wz +d =0
represent a sphere ? '

‘(xiv) When is a plane said to be parallel to

a line?

(xv) Mention the condition under which

x—o Y-p'_z-n
L my n

the lines and

X—ay =y—/32 3—72

b my n,

are coplanar.

(xvi) What are centre and radius of the
sphere given by the equation

x2 +y? +2° +2ux+2vy +2wz+d=0?

Contd.



(xvii) Define the polar plane of a point
(e, B, ¥) with respect to the conicoid

ax?® + by +cz® =1,
(xviii) What are the coordinates of the vertex
of the cone '
ax? + by? +cz? + 2ux + 2vy + 2wz +d =0 ?

2. Answer any five : 2x5=10
(@) Find the equation of the line y = Bx
when the axes are rotated through an

T
angle 3

(b)- 1t (arf’, Qatl) and (atgg, 2at2) are the

extremities of any focal chord of the

parabola y? = 4ax, prove that t;t, = -1.

(c): If the two pair of lines

2 oopxy-y =0 and
' X2 - 2gqxy fyg -0 be such that each
pair bisects the angle between the

other pair, prove that pq +71 = 0.

3(Sem-3/cBcs) MATHC 3/G 4
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(d)

(e)

(9)

(h)

()

If e; and e are the eccentricities of a
hyperbola and its conjugate, show that

i.‘.i—]_
532, e

Find the 'equatio-n of the plane
containing the lines

2x+3y+5z=7=0, 3x—4y+2z+14=0
and passing through the origin. '

Find the equation of the cone whose
vertex is at the origin and whose
guiding curve is given by

x=a,y?+z*>=b’.

Find the equation of the sphere through
theieirele ‘

x> +y2 +22=9,2x+3y+4z=5

and the point (1,2, 3).

Mention the conditions under which the
general equation of the second degree

ax® + 2hxy +by? +2gx +2fy +¢c =0
represents (i) a parabola, (ii) an ellipse,
(iii) a hyperbola, and (iv) a circle.
Find the perpendicular distance of the
point (1;4,-2) ‘from- the plane
2x-3Yy+2z=9.

© 3(Sem-3/CBCS) MATHC3/G 5 Contd.



(xvii) Define the polar plane of a point ' (d) If e; and e, are the eccentricities of a

(a, B, y) with respect to the conicoid hyperbola and its conjugate, show that

1 1
2 2 2% L
ax“ +by°+cz® =1. | e? eg
j t dinates of the vertex | ' 3 : fii :
(xvit) “;htiteazznge-coor 1 | (¢) Find the equation of the plane
2 i | | containing the lines ,
ax2+by2+czg+2ux+2vy+QLUZ+d=0? | 2x+3y+5z—-7=0, 3x—-4y+z+14=0
J ' . and passing through the origin. '
n. Answer any five : 2x5=10 _ ? () Find the equation of the cone eee
. 2 vertex is at the origin and whose
(@) Find the equation of the line y= J3x At guiding curve is given by
when the axes are rotated through an 1 x=a, yswz2=he
angle & ] (g) Find the equation of the sphere through
3 the circle TR

% : x2+92+22=9,2x+3y+4z:5.
B 1F (ot 2a) * szt e the . and the point (1,2,3).
mities of any focal chord of the

extre (h) Mention the conditions under which the
parabola y” = 4ax, Prove that tt; =—1. general equation of the second degree
\ 2 ' 2
; M ax? +2hxy +by” +2gx+2fy+c=0
Ll -
(c) 1f the two P&l & ug represents (i) a parabola, (i) an ellipse,
X2 = 2pxy ~y?=0 and : (iii) a hyperbola, and (iv) a circle.
2 —2qy ~y* =0 be such that each () Find the perpendicular distance of the
pair bisects the angle between the " point (1,4,-2) from- the plane
other pair, prove that P9 +1=0. 2 =Y Tis S.
% (Sem-3/CBCS) MAT HC 3/G 5 Contd.
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() The axis of a right circular cylinder is
i MUl A7 T and its radius is 5.
2 -1 2 e ]

Find its equation.

3. Answer any four : ' 5x4=20

(a) Prove that the transformation of
rectangular axes which converts

.X2 Y2 . d '2 2 s
—+— into 4.5) +b will
0 ax” +2hxy + by
1
+ - ghde)l
convert P oy

ax?® + 2hiy + by? = Alab - k%) + y?)
1-(a+b),1+(ab—h2) e

(b) Prove that the equation

ax2+2hxy+l::y2 +2gx+2fy+c=0
represents a pair. of parallel straight

g

LG
<=

L
lines if -h—

3 (Sem-3/CBCS) MATHC 3/G 6

() Show . that the line lx+my¥n 1s a
71 o)

tangent to the ellipse %+%=1, if
\ aw b

a’? + b’m? = n?.

(d) Prove that the product of the
perpendiculars from any point on a

hyperbola to the asymptotes is
- constant.

(e) A plane passes through a fixed point

(p, q,7), and cut the axes in A, B, C.
Show that the locus of the centre of

the sphere OABCis £+94.7 _ o
Bos i 2

() Find the centre and radius of the circle
x +y?+ 22 —8x+4y+8z-45=0,

X% =21 £ Dz 43}
(g9 The plane £+%+%=1 meets the
a :

coordinate axes in A, B, C. Prove that
the equation of the cone generated by
the lines drawn from O is

b ¢ c.la a b
[ L — +— Yyl —+—|=0.
e e R Lt oS

3 (Sem-3/CBCS) MATHC 3/G 7 : Contd.
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B . 1

(h) Find the equatmn -of the 01rcu1ar'

cyhnder whose guldmg circle is

X .+yl+z»=.9, x‘—.y+-z=3.,

4 'Answei' ahy fou;r': - i 1-dx4=4o~
(a) If the equat10n

N ax +2hxy+by +2gx+2fy+c 0
represents a pair of stralght lines, prove
- - that the equation to the third pair of
straight lines passmg through the
points, where these meet the axes is

—2hxy+by +2gx+2fy+c+4fgxy 0.

(b) Obtain the equation of the chord of the
conic —=1+ecosé, _]ommg the two
: T L :

. po1nts on the conic, whose vectorlal

angles are (o + ﬂ) and - (a - g),

3 (Sem~-3/CBCS) MATHC 3/G" 8

A'(C) ‘

@

(e)

If PSP’ and QSQ' are two perpendicular .
focal chords of' a conig, provet—hat',
1 1

. PS.SP' QS SQ =a constant

Find the equation of a polar of a given

3 point P(xp yl) with respect to the con1c

.' ax_+2hxy+by +2gx+2fy +¢c=0.

Hence show that if the polar of a point
P with respect to the conic passes
through a point Q, then the polar of Q
also 'passes through P. -

(i) - Show that the locus of the pomts '
of intersection of perpendicular

tangents to- a parabola is its
~ directrix. |

(i) Find the asymptotes of _the
hyperbola xy +ax+by=0.

What do you mean by skew lines ? How -
do you define the shortest distance -

between two such lines? Find the

length and the equations of the linie of
shortest d1stance between the lines -

3x-9y+35z= 0, x+y-z=0
6x+8y+3z-13= 0, x+2y+z 3=0-
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(h) Find the equat1on -of the mrcular-' |

cyhnder whose. guldlng circle is

x, +y 24z ‘=_9, xv—_y +z=3."

4 .Answer aity fou;": 1'(5><4=40'
(a) If the equatmn }
N ax +2hxy+by +2gx+2fy+c 0
represents a ‘pair of stra1ght lines, prove
- - that the equatlon to the third pair of
straight lines passmg through the
points, where these meet the axes is

ax? 2hxy+by +2gx+2jy+c+ fg

(b) Obtain the equation of the chord of the
conic —=1+ecosf, joining the two
. points on the conic, whose v’ectorial

angles are (a+f) and (a- g). |
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(c) 1f PSP’ and QSQ are .two perpendlcular :
" focal chords of a conic, prove ‘that",
1 '1

(d) Find the equation of a polar of a g1ven
: point P(x, yl) with respect to the comc

L a? +2hxy+by +2gx+2fy +c=0.

Hence show that if the polar of a point
P with respect to the conic passes

through a point Q, then the polar of Q
also passes through P.

(e) | (i) : Show that the locus of the pomts '
' of intersection of perpend1cular
tangents to-a parabola is its

 directrix. |
(i) Find the asymptotes of the
hyperbola xy+ax+by=0.

‘ (- What do you mean by skew lines ? How
do you define the shortest distance -
between two such lines? Find the
length and the equations of the line of
shortest distance between the lines -

3x-9y+35z= 0,x+y-z=0
6x+8y+3z-13= 0x+2y+z -3=0-
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_ () What do you mean by a director
(g) Prove that the radius of the circle in e - s;_)‘here ° Fmd e egEibion 01.- the
: _ director sphere of the conicoid

which the plane
ax® + by2 L il Hence or otherwise

X ool Z M T o
v =19 o b® =c® =1 cuts the B prove that the director sphere of the
! oW b oiRio
| 2ERNOR S | i 6T e N
‘ellipso1d ;C—2+g_2+:_2=1 is ‘ ellipsoid ?+?+c—2_1 is
| ;
T | Cry*rz?=a?+p24c2.
Dl
ai=c

(h) Prove that the lines through (e, 4, 7)
at right angles to their polars with

2 2 i ;
+ g—a + —SE =1 generate

espect to
rE8R a+b

the cone 7 |
(v -A) ez - )+ (z-7)(ay - px)= 0.
What is the peculiarity of the case when
a=b? L

(i) Show that the equation of the cylinder
whose generators are parallel to the line

SV il Wl g B i
1 05 3 an guliding curve

x2+2y2=1,z=3 1s

3(x2+2y2+z2)+8yz—»2zx+6x-24y—182+24 =0
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_ : ‘ () What do you mean by a director
(g) Prove that the radius of the circle in : | : sphere ? Find the equatiqn of the
| : director sphere of the conicoid

which the plane
ax® + by? +cz? =1. Hence or otherwise

X 2 2 zZ 2 2 |
E\fa -b +—C- vbssSeii=rlllcutsithe prove that the director sphere of the
) W) ‘ - a4t 20 2D .
ellipsoid %— & y_2 IF 2—2 = [¥is | ellipsoid s et IS
' @ e e A b e

: :
X tyltzi=a? b2t

, T
bafli= ;
Lo )

(h) Prove that the lines through (e, g, »)
at right angles to their polars with

_ Al
tt X +- -y—g- + 2—2 =1 generate
FeRRE RS a b 82a" 12 g ’

the cone
(y-pB)(ez-m)+(z-7)(ay - px)=0:
What is the peculiarity of the case when
a—=b?

() Show that the equation of the cylinder
whose generators are parallel to the line

._.x_:i—_.z._ d .d. .
1 _, 3 and guiding curve 1s

x*+2y?=1,z=3 is

3(x2 +2y2 +zz)+8yz—2zx+6x—24y—182:+24 =0.
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