
1. Answer the following questions :

Ó¬˘1 √õ∂ùüÀ¬ı±11 Î◊¬M1 ø˚˛±“ –
(a) What is the n-th derivative of  axlog  ?

1

 axlog  1 nÓ¬˜ ’¬ıfl¬˘ÊÀÈ¬± øfl¬ ˝í¬ı∑
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(b) Expand xtan 1  in powers of x by
Maclaurin’s infinite series. 1

Œ˜flƒ¬˘ø1Úí1 ’¸œ˜ Œ|ÌœÀÈ¬± ¬ı…ª˝±1 fl¬ø1 xtan 1 fl¬
x 1 ‚±Ó¬Ó¬ √õ∂¸±1 fl¬1±º

(c) Find the derivative of 2x  w.r.t. 3x . 1
3x  ¸±À¬ÛÀé¬ 2x 1 ’¬ıfl¬˘Ê Î◊¬ø˘›ª±º

(d) Find the value of x
xtanlim

x 0
. 1

x
xtanlim

x 0
1 ˜±Ú Î◊¬ø˘›ª±º

(e) State the Leibnitz theorem. 1

˘œ¬ıøÚÈ¬Ê1 Î◊¬¬Û¬Û±…ÀÈ¬± ø˘‡±º

(f) If  3
41 tan , what is the exact value

of sin ? 1

˚ø  3
41 tan  ˝˚˛, sin 1 ¸øÍ¬fl¬ ˜±Ú øfl¬ ˝í¬ı∑

(g) If 10  b,b , then at what interval

the function xlogb  is continuous ? 1

˚ø 10  b,b , ŒÓ¬ÀôL øfl¬ ’ôL1±˘Ó¬ xlogb

Ù¬˘ÚÀÈ¬± ’ø¬ıø2Âiß ˝ í ¬ı∑
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(h) Find the average rate of change of
12  xy  w.r.t. x over the interval

 53, . 1

x ¸±À¬ÛÀé¬  53,  ’ôL1±˘Ó¬ 12  xy  1 ·Î¬ˇ
˝±1 ˜±Ú Î◊¬ø˘›ª±º

(i) Sketch the graph of the function
   42 xxf . 1

   42 xxf  Ù¬˘ÚÀÈ¬±1 Œ˘‡ ’—fl¬Ú fl¬1±º

(j) State whether the statement is true or
false : 1
The function   |x|xf   is not differen-

tiable at 0x .

Ó¬˘1 Î◊¬øMêÀÈ¬± ¸‰¬±“ ŒÚ ø˜Â± ø˘‡± –

  |x|xf   Ù¬˘ÚÀÈ¬± 0x  ø¬ıμ≈Ó¬ ’ªfl¬˘Ú Ú˝˚˛º

2. Answer the following questions : 2×5=10

Ó¬˘1 √õ∂ùüÀ¬ı±11 Î◊¬M1 ø˚˛±“ –

(a) Sketch the graph of the function
  xxf 21  and find its domain and

range. 2

  xxf 21  Ù¬˘ÚÀÈ¬±1 Œ˘‡ ’±“fl¬± ’±1n∏ ˝◊˚˛±1
’±øÀé¬S ’±1n∏ ¬Ûø1¸1 Î◊¬ø˘›ª±º
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(b) Find the value of  1
1

1 


 x
xlim

x
2

 
1

1
1 


 x

xlim
x

 1 ˜±Ú Î◊¬ø˘›ª±º

(c) Show that 22
0
0 yx

xylim
y
x 

  does not exists.

2

 Œ‡≈›ª± Œ˚, 22
0
0 yx

xylim
y
x 

  ø¶öÓ¬ Ú˝˚˛º

(d) Consider the function   2xxf  . Find
the function which
(i) shifts the graph of f one unit up ;
(ii) shifts the graph of f two units

down. 2

  2xxf   ˝íÀ˘, Ó¬˘1 Ù¬˘Ú Œfl¬˝◊È¬± øÚÌ«˚˛ fl¬1± –

(i) f Ù¬˘ÚÀÈ¬±1 Œ˘‡ÀÈ¬±fl¬ ¤fl¬ ¤fl¬fl¬ ›¬Û1Õ˘
¶ö±Ú±ôL1 fl¬1±º

(ii) f  Ù¬˘ÚÀÈ¬±1 Œ˘‡ÀÈ¬±fl¬ ≈̋ ◊ ¤fl¬fl¬ Ó¬˘Õ˘ ¶ö±Ú±ôL1
fl¬1±º

(e) Evaluate 







6
7sinsinarc 2









6
7sinsinarc  1 ˜±Ú Î◊¬ø˘›ª±º
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3. Answer any four questions :

ø˚Àfl¬±ÀÚ± ‰¬±ø1È¬± √õ∂ùü1 Î◊¬M1 ø ˛̊± – 5×4=20

(a) Find infinite series of xsin using
Maclaurin’s theorem. 5

Œ˜flƒ¬˘ø1Ú1 Î◊¬¬Û¬Û±…ÀÈ¬± √õ∂À˚˛±· fl¬ø1 xsin 1 ’¸œ˜
Œ|ÌœÀÈ¬± Î◊¬ø˘›ª±º

(b) Evaluate, using L’Hospital’s rule :
 

x
xlogexlim

x

x 2
1

0




5

¤˘í ˝í‰¬ø¬ÛÓ¬±˘ øÚøÓ¬ √õ∂À ˛̊±· fl¬ø1, øÚÌ« ˛̊ fl¬1± –
 

x
xlogexlim

x

x 2
1

0




(c) If U is a homogeneous function of x
and y  of degree n, show that

 UnnUyUxyUx yyxyxx 12 22  . 5

U ¤È¬± n ˜±¬Û1 x ’±1n∏ y 1 ¸≈¯∏˜ Ù¬˘Ú ˝íÀ˘,
Œ‡≈›ª± Œ˚

 UnnUyUxyUx yyxyxx 12 22  .

(d) If  22 yxlogU  , find x
U



 using

definition. 5

˚ø  22 yxlogU   ,  ŒÓ¬ÀôL x
U



 1 ˜±Ú ”̧S

¬ı…ª˝±1 fl¬ø1 Î◊¬ø˘›ª±º
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(e) For what value of k, the function

 











0   if

0   if
3

5

x,k

x,
x

xsin
xf

is continuous at 0x ? 5

k 1 øfl¬ ˜±Ú1 ¬ı±À¬ı Ù¬˘Ú

 











0   if

0   if
3

5

x,k

x,
x

xsin
xf

x = 0 ø¬ıμ≈Ó¬ ’ø¬ıø2Âiß∑

(f) State and Prove Rolle’s theorem. 5

1í˘1 Î◊¬¬Û¬Û±…ÀÈ¬±1 Î◊¬øMê ø˘ø‡ √õ∂˜±Ì fl¬1±º

4. Answer either [ (a) and (b)] or [(c) and (d)] :
6+4=10

[ (a) ’±1n∏ (b)] ’Ô¬ı±  [(c) ’±1n∏ (d)] ’—˙1 Î◊¬M1 fl¬1± –

(a) In the mean value theorem
      10   ,hxfhxfhxf ,

show that limiting value of   as 0h
is 2

1 , if   xsinxf  . 6
˜Ò…˜±Ú Î◊¬¬Û¬Û±…ÀÈ¬±Ó¬

      10   ,hxfhxfhxf ,

Œ‡≈›ª± Œ˚   1 ¸œø˜Ó¬ ˜±Ú 2
1  ˚Ó¬í, 0h

˚ø   xsinxf  º
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(b) In a triangle ABC, units2a ,
units3b  and 60c , find the

value of Asin . 4

ABC øS ≈̂¬ÊÓ¬, 2a  ¤fl¬fl¬, 3b ¤fl¬fl¬  ’±1n∏
60C , ŒÓ¬ÀôL Asin  1 ˜±Ú Î◊¬ø˘›ª±º

(c) Show that the function

 













00

0
1

1

1

x,

x,
e

ex
xf x

x

is continuous but not differentiable at
0x . 6

Œ‡≈›ª± Œ˚, Ù¬˘Ú

 













00

0
1

1

1

x,

x,
e

ex
xf x

x

0x  ø¬ıμ≈Ó¬ ’ø¬ıø2Âiß øfl¬c ’ªfl¬˘Ú Ú˝˚˛º

(d) Find the value of   in the mean value
theorem      hxfhxfhxf  ,

10   , for the function   xexf  .
4

˜Ò…˜±Ú Î◊¬¬Û¬Û±…ÀÈ¬±Ó¬
     hxfhxfhxf  , 10   ,

  1 ˜±Ú Î◊¬ø˘›ª±, ˚ø   xexf  .

Contd.
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5. Answer any two of the following : 5×2=10

ø˚Àfl¬±ÀÚ± ≈È¬± ’—˙1 Î◊¬M1 fl¬1± –

(a) Evaluate any two : 2½×2=5

[ø˚Àfl¬±ÀÚ± ≈È¬±1] ˜±Ú øÚÌ«˚˛ fl¬1± –

(i) 20

1
x

xcoslim
x




(ii)
1

382

1 


 x
xlim

x

(iii) ex
xloglim

ex 




1

(iv)
27

53213 22




 x
xxxlim

x

(b) Examine differentiability of the following
function at 0x . 5

 





























 



00

011

11

x,

x,
ee

eex
xf xx

xx

 





























 



00

011

11

x,

x,
ee

eex
xf xx

xx

Ù¬˘ÚÀÈ¬±1 0x  ø¬ıμ≈Ó¬ ’ªfl¬˘Ú ¬Û1œé¬± fl¬1±º
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(c) Show that the function

 
















00if0

0if 22
22

22

y,x,

yx,
yx
yxxy

y,xf

is continuous at  00, . 5

Œ‡≈›ª± Œ˚ Ù¬˘Ú,

 
















00if0

0if 22
22

22

y,x,

yx,
yx
yxxy

y,xf

 00,  ø¬ıμ≈Ó¬ ’ø¬ıø2Âißº

6. Answer either [(a) and (b)] or [(c)] : 5+5=10

[(a) ’±1n∏ (b)] ’Ô¬ı± [(c)] ’—˙1 Î◊¬M1 fl¬1± –

(a) If [˚ø] xsiny 1 , show that [Œ‡≈›ª± Œ˚]

(i)   01 12
2  xyyx

(ii)     0121 2
12

2   nnn ynxynyx
2+3=5

(b) State Lagrange’s mean value theorem
in  b,a . Using it prove that,

2
11

2 11 a
abatanbtan

b
ab






 

for positive values of a and b. 1+4=5

Contd.
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 b,a  ’ôL1±˘Ó¬ Œ˘·1±À?Â ˜Ò…˜±Ú Î◊¬¬Û¬Û±…ÀÈ¬±1
Î◊¬øMêÀÈ¬± ø˘‡± ’±1n∏  ˝◊˚˛±1 ¸˝±˚˛Ó¬ √õ∂˜±Ì fl¬1± Œ˚

2
11

2 11 a
abatanbtan

b
ab






 

a ’±1n∏ b 1 ÒÚ±Rfl¬ ˜±Ú1 ¬ı±À¬ıº

(c) Sketch the level curves of the following
functions : 5+5=10

(i)   224 yxy,xf 

(ii)   22 yxy,xg 

Ó¬˘1 Ù¬˘Ú Œfl¬˝◊È¬±1 ¬Û‘á¬ô¶1 ’—fl¬Ú fl¬1± –

(i)   224 yxy,xf 

(ii)   22 yxy,xg 

7. State Euler’s theorem on homogeneous
function.

If  










 

yx
yxtanu

33
1 , prove that

usin
y
uy

x
ux 2








Hence deduce that

2

2
2

2

2

2
2 2

y
uy

yx
uxy

x
ux













  usinucos 2122 

1+3+6=10
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˝◊Î◊¬˘±1 ¸≈¯∏˜ Ù¬˘Ú1 Î◊¬¬Û±…ÀÈ¬±1 Î◊¬øMê ø˘‡±º

˚ø √ 










 

yx
yxtanu

33
1 , õ∂˜±Ì fl¬1± Œ˚

usin
y
uy

x
ux 2








◊̋̊ ˛±1 ¬Û1± ¸±¬ı…ô¶ fl¬1± Œ˚

2

2
2

2

2

2
2 2

y
uy

yx
uxy

x
ux













  usinucos 2122 

Or [’Ô¬ı±]

If 






x
ytanlogz , then verify

xy
z

yx
z







 22

10

˚ø 






x
ytanlogz , ŒÓ¬ÀôL ¸Ó¬…Ó¬± √õ∂˜±Ì fl¬1± Œ˚

xy
z

yx
z







 22
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Paper : MAT–HG–1026

(Analytical Geometry)

Full Marks : 80

Time : Three hours

1. Answer the following questions : 1×10=10

Ó¬˘Ó¬ ø˚˛± √õ∂ùüÀ¬ı±11 Î◊¬M1 ø˘‡± –

(i) Write the condition,

if 02 22  byhxyax  represents a
pair of perpendicular lines.

02 22  byhxyax  ¤, ¤À˚±1 ¬Û1¶Û1
˘•§ˆ¬±Àª Ôfl¬± ¸1˘À1‡± øÚ1+¬ÛÌ fl¬1±1 ‰¬Ó«¬ ø˘‡±º

(ii) Under what condition
0222 22  cfygxbyhxyax

may represent a pair of straight
lines ?

øfl¬ ‰¬Ó«¬ ¸±À¬ÛÀé¬
0222 22  cfygxbyhxyax  ¤

¤À˚±1 ¸1˘À1‡± øÚÀ«˙ fl¬À1∑

(iii) Define a conic.

˙±—fl¡¬ı1 ¸—:± ø˘‡±º
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(iv) Write the equation of the normal to the

parabola axy 42   at  am,am 22  .

axy 42   ’øÒ¬ı‘MÀÈ¬±1  am,am 22   ø¬ıμ≈Ó¬
’øˆ¬˘•§1 ¸˜œfl¬1Ì ø˘‡±º

(v) For what value of a, the
transformation 32  yay,xx  is
a translation.

a 1 øfl¬ ˜±Ú1 ¬ı±À¬ı 32  yay,xx ¤
¶ö±Ú±ôLø1Ó¬ 1+¬Û±ôL1 ¬¬ı≈Ê±¬ıº

(vi) Find the distance between the points

 021 ,,   and  504 ,, .

 021 ,,   ’±1n∏  504 ,,  ø¬ıμ≈ ≈È¬±1 ˜±Ê1 ”1Q
øÚÌ«˚˛ fl¬1±º

(vii) If kjiu 23 
  and jiv 

 , find the

magnitude of vu 
 .

kjiu 23 
  ’±1n∏ jiv 

 ˝íÀ˘, vu 
 1

˜±¬Û øÚÌ«˚˛ fl¬1±º

(viii) Define dot product of two vectors.

≈È¬± Œˆ¬"√11 Î¬È¬ ¬Û”1Ì1 ¸—:± ø˚˛±º

Contd.
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(ix) Find the angle between the vectors
kjiu 22 

  and kjiv 263 
 .

kjiu 22 
  ’±1n∏ kjiv 263 

  Œˆ¬"√1
≈È¬±1 ˜±Ê1 Œfl¬±Ì øÚÌ«˚˛ fl¬1±º

(x) Write the condition of three vectors

b,a
  and c

  to be coplanar.

b,a


 ’±1n∏ c


 Œˆ¬"√1 øÓ¬øÚÈ¬± ¤fl¬¸˜Ó¬˘œ˚˛ Œ˝±ª±1
‰¬Ó«¬ÀÈ¬± ø˘‡±º

2. Answer the following questions : 2×5=10

Ó¬˘1 √õ∂ùüÀ¬ı±11 Î◊¬M1 fl¬1± –

(a) Find the equation of the parabola whose
focus is  31,  and vertex is  34, .

 31,  Ú±øˆ¬ø¬ıμ≈ ’±1n∏  34,  ˙œ¯∏«ø¬ıμ≈ ø¬ıø˙©Ü
’øÒ¬ı‘MÀÈ¬±1 ¸˜œfl¬1Ì øÚÌ«˚˛ fl¬1±º

(b) Find the centre of the ellipse

045432 22  yxyx .

045432 22  yxyx  Î◊¬¬Û¬ı‘MÀÈ¬±1 Œfl¬f
øÚÌ«˚˛ fl¬1±º
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(c) If 1e  and 2e  are the eccentricities of a
hyperbola and its conjugate, show that

111
2
2

2
1


ee

Œfl¬±ÀÚ± ¬Û1±¬ı‘M ’±1n∏ Ó¬±1 ¸—˚≈¢¨ ¬Û1±¬ı‘M1 Î◊¬¬ÛÀfl¬fÓ¬±

SêÀ˜ 1e  ’±1n∏ 2e  ˝À˘, Œ‡≈›ª± Œ˚

111
2
2

2
1


ee

(d) Find the centre and radius of the
sphere that has  421 ,,   and

 1243 ,,  as end points of a diameter.

¤È¬± Œ·±˘fl¬1 ¬ı…±¸1 ˜”1 ø¬ıμ≈ ≈È¬±  421 ,,   ’±1n∏

 1243 ,,  ˝À˘ Œ·±˘fl¬ÀÈ¬±1 Œfl¬f ’±1n∏ ¬ı…±¸±Ò«
øÚÌ«˚˛ fl¬1±º

(e) Find the angle that the vector

jiv  3
  makes with the positive

x - axis.

jiv  3


 Œˆ¬"√À1 x  ’é¬1 ÒÚ±Rfl ¬ø˙1 ˘·Ó¬
fl¬1± Œfl¬±ÌÀÈ¬± øÚÌ«˚˛ fl¬1±º

Contd.



3 (Sem – 1/CBCS) MAT HG/RC 1/G 16

3. Answer any four questions : 5×4=20

ø˚Àfl¬±ÀÚ± ‰¬±ø1È¬± √õ∂ùü1 Î¬◊M√√1 ø√˚˛± –

(a) Transform the equation

0502218323 22  yxyxyx
when the origin is shifted to the point
 32,  and the axes are rotated through

an angle 4


.

”̃˘ø¬ıμ≈fl¡ (2, 3) ø¬ıμ≈Õ˘ ¶ö±Ú±ôL1 fl¡ø1 ’é¬¡Z˚˛fl¡ 4


Œfl¬±ÌÓ¬ ‚≈1±À˘

0502218323 22  yxyxyx
¸˜œfl¬1Ì1 1+¬Û±ôLø1Ó¬ ¸˜œfl¬1ÌÀÈ¬± øÚÌ«˚˛ fl¬1±º

(b) Find  the product of the perpendiculars
from  11 y,x  to the lines  represented
by 02 22  byhxyax .

 11 y,x  ø¬ıμ≈1 ¬Û1± 02 22  byhxyax ¤
¬¬¬ı≈ÀÊ±ª± Œ1‡± ≈Î¬±˘Õ˘ È¬Ú± ˘•§1 &ÌÙ¬˘ øÚÌ«˚˛ fl¬1±º

(c) Find the equation of the directrix of

the conic cose
r
l

1 .

cose
r
l

1  ˙±—fl¬¬ıÀÈ¬±1 øÚ ˛̊ø˜fl¬± ¸˜œfl¬1Ì øÚÌ«̊ ˛
fl¬1±º
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(d) Prove that the equation

032352 22  yxyxyx  represents

two lines and find their point of
intersection.

√õ∂˜±Ì fl¬1± Œ˚ 032352 22  yxyxyx

¸˜œfl¬1ÌÀÈ¬±Àª ¤À˚±1 ¸1˘À1‡±fl¬ øÚÀ«˙ fl¬À1 ’±1n∏
ø¸˝“√√Ó¬1 ŒÂø¬ıμ≈1 ¶ö±Ú±—fl¡ øÚÌ«˚˛ fl¬1±º

(e) Find the lengths of the semi axes of

the conic 18032527 22  yxyx .

18032527 22  yxyx   ˙±—fl¬¬ı1 ’Ò«±é¬

≈Î¬±˘1 œ‚ øÚÌ«˚˛ fl¬1±º

(f) Show that the scalar triple product

 cb.a


  is equal to the magnitude of

the volume of the parallelopiped whose

concurrent edges are b,a

 and c .

Œ‡≈›ª± Œ˚,  cb.a 
  ’ø˙ øS¬Û≈1Ì b,a

  ’±1n∏

c fl¬ ¸øißø˝Ó¬ ¬ı±U ø˝‰¬±À¬ı Δ˘ ·Í¬Ú fl¬1± ‚Úfl¬1 ’± ˛̊Ó¬Ú1
˜±Ú1 ¸˜±Úº

Contd.
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Answer either (a) or (b) from each of the following
four questions : 10×4=40

Ó¬˘Ó¬ ø˚˛± √õ∂ùü ‰¬±ø1È¬±1 √õ∂øÓ¬ÀÈ¬± √õ∂ùü1  (a) ¬ı± (b) ’—˙1 Î◊¬M1

fl¬ø1¬ı± –

4. (a) (i) Find  the equation of the pair of
straight lines perpendicular to the
pair of lines given by

02 22  byhxyax

02 22  byhxyax  ¤ øÚÀ«̇  fl¬1± ¸1˘
Œ1‡± ≈Î¬±˘1 ˘•§ Œ˝±ª± Œ1‡± ≈Î¬±˘1 ¸˜œfl¬1Ì
øÚÌ«˚˛ fl¬1±º

(ii) Reduce the equation

071584411414 22  yxyxyx
to the standard form.

071584411414 22  yxyxyx
¸˜œfl¬1ÌÀÈ¬±fl¬ ’±˙« ’±fl¬±1Õ˘ 1+¬Û±ôL1 fl¬1±º

(b) (i) The normal at the point  1
2
1 2at,at

meets the parabola axy 42   again

at the point  2
2
2 2at,at . Show that

1
12

2
t

tt  .
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 1
2
1 2at,at  ø¬ıμ≈Ó¬ È¬Ú± ’øˆ¬˘•§Î¬±À˘

axy 42   ’øÒ¬ı‘MÀÈ¬±1 ¬  2
2
2 2at,at

ø¬ıμ≈Ó¬ ¸—À˚±øÊÓ¬ ˝í˚˛º Œ‡≈›ª± Œ˚

1
12

2
t

tt 

(ii) Find the asymptotes of the
hyperbola

02222 22  yxyxyx .

02222 22  yxyxyx
¬Û1±¬ı‘M1 ’ÚôL¶Û «̇œ Œ1‡± Z ˛̊ øÚÌ«̊ ˛ fl¬1±º

5. (a) (i) Find the parametric equations for
the line through  125 ,,P   and

 242 ,,Q .

 125 ,,P   ’±1n∏  242 ,,Q  ø¬ıμ≈1
˜±ÀÊÀ1 Œ˚±ª± Œ1‡±Î¬±˘1 √õ∂±‰¬ø˘fl¬ ¸˜œfl¬1Ì
øÚÌ«˚˛ fl¬1±º

(ii) Find a vector that is orthogonal to
both of the vectors kjiu 32 



and kjiv  27
 .

kjiu 32 
  ’±1n∏ kjiv  27



Œˆ¬"√1 ≈È¬±1 Î◊¬ˆ¬˚˛À1 ˘•§ Œ˝±ª± Œˆ¬"√1 øÚÌ«˚˛
fl¬1±º

Contd.
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(b) (i) Find the parametric equations
describing the line segment
joining the points  1103 ,,P  and

 762 ,,Q .

 1103 ,,P  ’±1n∏  762 ,,Q  ø¬ıμ≈
¸—À˚±·œ Œ1‡±‡G1 √õ∂±‰¬ø˘fl¬ ¸˜œfl¬1Ì øÚÌ«˚˛
fl¬1±º

(ii) Find the parametric equations of

the line through  25,  and

parallel to ji 32  .

 25,  ø¬ıμ≈1 ˜±ÀÊÀ1 Œ˚±ª± ’±1n∏

ji 32  1 ¸˜±ôL1±˘ Œ˝±ª± Œ1‡±1 √õ∂±‰¬ø˘fl¬
¸˜œfl¬1Ì øÚÌ«˚˛ fl¬1±º

6. (a) (i) Find the equation of the bisectors
of the angles between pair of lines
given by 02 22  byhxyax .

02 22  byhxyax  ¸˜œfl¬1ÀÌ ¬¬ı≈ÀÊ±ª±
Œ1‡± ≈Î¬±˘1 ˜±Ê1 Œfl¬±Ì1 ¸˜ø Z‡Gfl ¬Z˚˛1√
¸˜œfl¬1Ì øÚÌ«˚˛ fl¬1±º
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(ii) Find the equation of the polar of

 11 y,xP  with respect to the conic

0222 22  cfygxbyhxyax .

0222 22  cfygxbyhxyax

˙±—fl¬¬ı ¸±À¬ÛÀé¬  11 y,xP  ø¬ıμ≈1 ÒËnªœ˚˛

Œ1‡±1 ¸˜œfl¬1Ì øÚÌ«˚˛ fl¬1±º

(b) (i) Find   such that the equation

051121012 22  yxyxyx
may represent a pair of straight
lines.

 1 øfl¬ ˜±Ú1 ¬ı±À¬ı

051121012 22  yxyxyx

¸˜œfl¬1Ì ≈Î¬±˘ Œ1‡± øÚÀ«˙ fl¬À1º

(ii) Remove the xy term from the

equation 02323 22  yxyx
by rotating the axes.

’é¬ Z˚˛fl¬ ‚”1±˝◊ 02323 22  yxyx

¸˜œfl¬1Ì1 ¬Û1± xy ¬Û ’¬ÛÚ ˛̊Ú fl¬1±º

Contd.
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7. (a) (i) Find the condition that the line
cmxy   is a tangent to the

parabola axy 42  .

cmxy   Œ1‡±Î¬±˘ axy 42   ’øÒ¬ı‘M1
¶Û˙«fl¬ Œ˝±ª±1 ‰¬Ó«¬ øÚÌ«˚˛ fl¬1±º

(ii) Prove that the sum of the
reciprocals of two perpendicular
focal chords of a conic is constant.

√õ∂˜±Ì fl¬1± Œ˚, ¤È¬± ˙±—fl¬¬ı1 ≈Î¬±˘ ¬Û1¶Û1 ˘•§
Ú±ˆ¬œ ˛̊ Ê·1 √õ∂øÓ¬Sê˜1 ¸˜ø©Ü ÒËnªfl¬º

(b) (i) Show that the equation
   0222 22  cfygxbyhxyax

represents an ellipse or a
hyperbola according as

02 hab  or 02 hab  where
02 222  chbgaffghabc .

Œ‡≈›ª± Œ˚,
0222 22  cfygxbyhxyax

¸˜œfl¬1Ì ˚Ô±SêÀ˜ ¤È¬± Î◊¬¬Û¬ı‘M ¬ı± ¬Û1±¬ı‘M

øÚÀ«̇  fl¬À1 ˚ø 02 hab  ¬ı±
02 hab , ˚íÓ¬

02 222  chbgaffghabc
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(ii) Find the equation of the tangent

to the conic cose
r
l

1  at the

point P whose vectorial angle is
 .

cose
r
l

1  ˙±—fl¡¬ı1 P ø¬ıμ≈1 ¸ø˙ Œfl¬±Ì

  ˝À˘, ø¬ıμ≈ÀÈ¬±1 ˙±—fl¬¬ı1 ¶Û˙«fl¬1 ¸˜œfl¬1Ì
øÚÌ«˚˛ fl¬1±º

óóóóóóóóóóóóóóóóóó
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