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1128 

Ist YEAR ARTS EXAMINATION, 2019 

MATHEMATICS 

Paper – III 

GEOMETRY 

Time: Three Hours 

Maximum Marks: 65 
 

         PART – A ¼[k.M & v½¼[k.M & v½¼[k.M & v½¼[k.M & v½      [Marks: 20] 

Answer all questions (50 words each). 

All questions carry equal marks. 

lHkh iz’u vfuok;Z gSaA izR;sd iz’u dk mŸkj 50 'kCnksa ls vf/kd u gksA  

lHkh iz’uksa ds vad leku gSaA 

         PART – B ¼[k.M & c½¼[k.M & c½¼[k.M & c½¼[k.M & c½      [Marks: 25] 

Answer five questions (250 words each). 

Selecting one from each unit. All questions carry equal marks. 

izR;sd bdkbZ ls ,d&,d,d&,d,d&,d,d&,d iz’u pqurs gq,] dqy ik¡p iz’u dhft,A 

izR;sd iz’u dk mŸkj 250 'kCnksa ls vf/kd u gksA 

lHkh iz’uksa ds vad leku gSaA 

           PART – C ¼[k.M & l½¼[k.M & l½¼[k.M & l½¼[k.M & l½      [Marks: 20] 

Answer any two questions (300 words each). 

All questions carry equal marks. 

    dksbZ nks iz’unks iz’unks iz’unks iz’u dhft,A izR;sd iz’u dk mŸkj 300 'kCnksa ls vf/kd u gksA 

lHkh iz’uksa ds vad leku gSaA 
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PART – A @ @ @ @ [k.M[k.M[k.M[k.M    & v& v& v& v 
Q.1 Answer the following- 
 fuEu ds mÙkj nhft,& 
 (i) Define an ellipse. 
  nh?kZòr dks ifjHkkf"kr dhft,A 
 (ii) Find the eccentricity of the ellipse- 

    3x2 + 4y2-12x - 8y + 4=0 

 nh?kZòr  3x2 + 4y2 -12x - 8y + 4=0 dh mRdsUnzrk Kkr dhft,A 
 (iii) Define a hyperbola. 
  vfrijoy; dks ifjHkkf"kr dhft,A 
 (iv) Find the foci of the hyperbola- 

   9x2-16y2 =144 

  vfrijoy; 9x2-16y2 =144 dh ukfHk;k¡ Kkr dhft,A 
 (v) Define the image of a point on a plane. 
  lery ij fdlh fcUnq ds izfrfcEc dks ifjHkkf"kr dhft,A 
 (vi) Find the equation of straight line which passes through the point P(x1, y1, z1) and 

Q(x2, y2, z2). 

  ljy js[kk dk lehdj.k Kkr dhft, tks fcUnqvksa P(x1, y1, z1) rFkk Q(x2, y2, z2) ls xqtjrh 
 gSA 

 (vii) Give an example of sphere whose centre is (1, 0). 

  ,d xksys dk mnkgj.k nhft, ftldk dsUnz (1, 0) gksA 
 (viii) Define right circular cylinder. 
  yEco`Ùkh; csyu dks ifjHkkf"kr dhft,A 
 (ix) Define principal direction.  
  izeq[k fn’kk dks ifjHkkf"kr dhft,A 
 (x) Define tangent line. 
  Li’kZ js[kk dks ifjHkkf"kr dhft,A 
 

PART – B @ @ @ @ [k.M[k.M[k.M[k.M    & & & & cccc    
UNIT –I@ @ @ @ bdkbZ bdkbZ bdkbZ bdkbZ – I 

Q.2 Find the locus of the points from where if tangents are drawn to the ellipse 
��
�� + ��

�� = 1; 
then its chord of contact subtend a right angle at the center of the ellipse. 

 ml fcUnq dk fcUnqiFk Kkr dhft, tgk¡ ls ;fn nh?kZor̀ 
��
�� + ��

�� = 1  ij Li’kZ js[kk;sa [khpha tk;s rks 
Li’kZ thok nh?kZòr ds dsUnz ij ledks.k vUrfjr djsaA  

Q.3 Prove that the angle between the tangents to the ellipse 
��
�� + ��

�� = 1 and the circle             

x2 + y2 = ab at their points of intersection is tan
� ��
�
√���  

 fl) dhft, fd nh?kZòr 
��
�� + ��

�� = 1 rFkk x2 + y2 = ab ds izfrPNsn fcUnqvksa ij Li’kZ js[kkvksa ds 

e/; dks.k tan−1 �a−b
√ab� gksrk gSA 
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UNIT –II@ @ @ @ bdkbZ bdkbZ bdkbZ bdkbZ – II 

Q.4 Prove that the locus of the foot of the perpendicular drawn from the center of the 

hyperbola  
��
�� − ��

�� = 1  on any tangent to it is  �x� + y��� = a�x� − b�y�. 

 fl) dhft, fd vfrijoy; 
��
�� − ��

�� = 1  ds dsUnz ls bldh fdlh Li’kZ js[kk ij Mkys x;s yEc 

ds ikn dk fcUnqiFk �x2 + y2�2 = a2x2 − b2y2  gksrk gSA 
Q.5 If two diameters are conjugate for a hyperbola, then prove that these are conjugate 

diameters for conjugate hyperbola also. 

 ;fn nks O;kl ,d vfrijoy; ds fy, la;qXeh gksa] rks fl) dhft, fd os la;qXeh vfrijoy; ds fy, 
Hkh la;qXeh O;kl gksaxsA 

UNIT –III@ @ @ @ bdkbZ bdkbZ bdkbZ bdkbZ – III 

Q.6 Find the foot of perpendicular from the origin on the plane 2x+3y-4z+1=0. Also find the 

image of the origin in the plane. 

 lery 2x+3y-4z+1=0 ij ewyfcUnq ls Mkys x;s yEc ds ikn Kkr dhft,A lkFk gh lery esa 

ewyfcUnq dk izfrfcEc Hkh Kkr dhft,A 

Q.7 Find the condition that the planes   x = cy + bz,    y = az + cx,    z = bx + ay    may 

intersect in a line, and show that the line of intersection is – 

  
�

√�
�� = �
√�
�� = �

√�
�� 

 leryksa  x = cy + bz,    y = az + cx,    z = bx + ay    ds js[kk esa izfrPNsn dj ldus dk izfrca/k 

Kkr dhft, rFkk fl) dhft, fd js[kk dk izfrPNsnu& 

  
�

√�
�� = �
√�
�� = �

√�
�� 

UNIT –IV@ @ @ @ bdkbZ bdkbZ bdkbZ bdkbZ – IV 

Q.8 Find the equation of right circular cylinder whose guiding curve is the circle                        

x2 + y2 + z2 = 9,    x - 2y + 2z = 3. 

 ml yEcoÙ̀kh; csyu dk lehdj.k Kkr dhft, ftldk funsZ’kkad òÙk x2 + y2 + z2 = 9,                              

x - 2y + 2z =3 gSA 

Q.9 Prove that the cones given by the following equations are reciprocal to each other - 

  ax2+by2+cz2=0      and     
��
� + ��

� + ��
� = 0 

 fl) dhft, fd fuEu lehdj.k ls O;Dr gksus okys 'kadq ijLij O;qRØe gaS & 

  ax2+by2+cz2=0      rFkk      
��
� + ��

� + ��
� = 0 
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UNIT –V@ @ @ @ bdkbZ bdkbZ bdkbZ bdkbZ – V 

Q.10 Find the equation of two planes which contain the line 7x+10y-30=0,  5y-3z=0 and touch 

the ellipsoid 7x2+5y2+3z2=60. 

 nks leryksa dk lehdj.k Kkr dhft, tks js[kk 7x+10y-30=0,  5y-3z=0 ls xqtjrs gSa vkSj nh?kZòÙkt 
7x2+5y2+3z2=60 dks LIk’kZ djrs gaSA 

Q.11 Tangent planes are drawn from the point (α, β, γ) to the ellipsoid   
��
�� + ��

�� + ��
�� = 1.  

Show that the perpendicular drawn from the origin on them generate the cone: 

  (αx + βy + γz)2 = a2x2 + b2y2 + c2z2 

 nh?kZòÙkt  
��
�� + ��

�� + ��
�� = 1  ij fcUnq (α, β, γ)  ls Li’kZ lery [khaps x;s gSaA iznf’kZr dhft, fd 

mu ij ewy fcUnq ls Mkys x;s yEc }kjk fuEu 'kadq curk gS & 
  (αx + βy + γz)2 = a2x2 + b2y2 + c2z2 

PART – C @ @ @ @ [k.M[k.M[k.M[k.M    & & & & llll 

Q.12 Tangents are draw from any point on the ellipse   
��
�� + ��

�� = 1  to the circle  x2+y2 = r2,   

r < b. Prove that the chord of contact touches the ellipse a2x2 + b2y2 = r4. 

 nh?kZòÙk  
��
�� + ��

�� = 1  ds fdlh fcUnq ls o`Ùk x2+ y2 = r2, r < b ij Li’kZ js[kk;as [khaph x;ha gaSA fl) 

dhft, dh Li’kZ js[kkvksa dh Li’kZ thok nh?kZo`Ùk  a2x2 + b2y2 = r4 dks Li’kZ djrh gSA  
Q.13 Prove that the locus of the poles of the normal chords of rectangular hyperbola xy = c2 

is the curve-  (x2- y2)2 + 4c2 xy = 0. 

 fl) dhft, fd vk;rkdkj ijoy; xy = c2 dh vfHkyEc thokvksa ds /kzoksa dk fcUnqiFk                
(x2- y2)2 + 4c2 xy = 0 gSA 

Q.14 Two spheres of radii r1 and r2 cut orthogonally, prove that the radius of their common 

circle is   
� ��

!� �"���
  . 

 r1 rFkk r2 f=T;k ds nks xksys ykfEcd :i ls dVrs gSaA fl) dhft, fd mHk;fu"V o`Ùk dh f=T;k  � ��
!� �"���

    gSA 
Q.15 Find the locus of the point of intersection of three mutually perpendicular tangent planes 

to the paraboloid ax2 + by2 = 2cz. 

 ijoyt ax2 + by2 = 2cz  ij rhu ijLij yEcor~ Li’kZ ryksa ds izfrPNsn fcUnq dk fcUnqiFk Kkr 
dhft,A 

Q.16 Find the shortest distance between the lines – 

 3x - 9y + 5z = 0 = x + y + z   

 and   6x + 8y + 3z -13 = 0 = x + 2y + z -3 
 fuEu js[kkvksa ds chp y?kqÙke nwjh Kkr dhft, &   
 3x - 9y + 5z = 0 = x + y + z   

 rFkk  6x + 8y + 3z -13 = 0 = x + 2y + z -3 

----------------------------------------- 


