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Multiple Choice Questions 

Q-01: The equation 
𝒍

𝒓
= 𝟏 + 𝒆 𝒄𝒐𝒔𝜽 represents a hyperbola if: 

 lehdj.k 
𝒍

𝒓
= 𝟏 + 𝒆 𝒄𝒐𝒔𝜽  ,d vfrijoy; dks fu:fir djrk gS& 

(A)  𝒆 = 𝟏   (B)  𝟎 < 𝑒 < 1   (C)  𝒆 > 1   (D)  𝒆 = −𝟏  

 

Q-02: An ellipse has 

 ,d nh?kZo`Ùk ds 

(A)  no asymptotes  dksbZ vuUrLif’kZ;k¡ ugha   

(B)  one asymptote  ,d vuUrLi’khZ   

(C)  two asymptotes  nks vuUrLif’kZ;k¡  

(D)  many asymptotes dbZ vuUrLif’kZ;k¡  

 

Q-03: Equation 
𝒍

𝒓
= 𝟐 𝒔𝒊𝒏𝟐 𝜽

𝟐
 represents: 

 lehdj.k  
𝒍

𝒓
= 𝟐 𝒔𝒊𝒏𝟐 𝜽

𝟐
  fu:fir djrk gS% 

(A)  ellipse  nh?kZo`Ùk   (B)  Hyperbola vfrijoy;   

(C)  Parabola ijoy;    (D)  a line  ,d js[kk  

 

Q-04: For the conic 
𝒍

𝒓
= 𝟏 + 𝒆𝒄𝒐𝒔𝜽 equation of directrix is-  

 ’kkado 
𝒍

𝒓
= 𝟏 + 𝒆𝒄𝒐𝒔𝜽 dh fu;rk dk lehdj.k gS& 

(A)  
𝒍

𝒓
= 𝟏 − 𝒆𝒄𝒐𝒔 𝜽    (B)  

𝒍

𝒓
= 𝒆𝒄𝒐𝒔 𝜽   

(C)  
𝒍

𝒓
= 𝟏 − 𝒆𝟐𝒄𝒐𝒔 𝜽    (D)  None of these  
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Q-05: Equation of right circular cone with vertex origin and axis-x, 𝜶 = 𝟒𝟓𝒐(semi-vertical angle) is 

 yEc o`Ùkh; ’kadq dk lehdj.k ftldk ’kh"kZ ewy fcanq] v{k−𝒙, 𝜶 = 𝟒𝟓𝒐
 ¼v/kZ’kh"kZ dks.k½ gS 

(A)  𝒙𝟐 + 𝒚𝟐 = 𝒛𝟐      (B)   𝒚𝟐 + 𝒛𝟐 = 𝒙𝟐   

(C)   𝒙𝟐 + 𝒛𝟐 = 𝒚𝟐    (D)   𝒙𝟐 + 𝒚𝟐 + 𝒛𝟐 = 𝟎 

 

Q-06: Guiding curve of a right circular cylinder is- 

 yEco`Ùkh; csyu dk funsZ’kd oØ gS& 

(A)  ellipse   nh?kZo`Ùk  (B)  any closed curve dksbZ can oØ   

(C)  circle   o`Ùk   (D)  pair of straight lines ljy jss[kk dk tksM+k  

 

Q-07: The equation 0222 22 =+++++ cfygxbyhxyax  represents an ellipse if- 

 lehdj.k 0222 22 =+++++ cfygxbyhxyax  nh?kZo`Ùk fu:fir djrk gS ;fn& 

(A)  abh     (B)  abh    (C)  abh 2
  (D)  abh 2

 

 

Q-08: The centre of conic 06224 22 =−+−++ yxyxyx   is- 

 'kkado 06224 22 =−+−++ yxyxyx dk dsUnz gS&  

(A)  )1,1( −     (B)  )1,1(   (C)  )1,1(−   (D)  )1,1( −
 

 

Q-09: The equation of the cone whose vertex is the origin and direction cosines of its generator 

satisfy the relation 0874 222 =−+ nml  is- 

 mld 'kadq dk lehdj.k] ftldk 'kh"kZ ewy fcUnq gS rFkk mldh tudksa dh fnd~ dksT;k;sa laca/k 

0874 222 =−+ nml , dks lUrq"V djrh gS] gksxk&  

(A)  0874 =−+ zyx     (B)  0874 =−+ yxxzzy   

(C) 0874 222 =−+ zyx      (D)  0644916 =−+ yxxzzy   
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Q-10: The equation of a right circular cone whose vertex is origin, axis is  X-axis and semi vertical 

angle is 45°, is- 

 ml yEco`Ùkh; 'kadq dk lehdj.k] ftldk 'kh"kZ ewy fcUnq gS v{k X-v{k gS vkSj 'kh"kZ 45° gS] gksxk& 

(A)  
222 zyx =+     (B)  

222 xzy =+  

(C)  
222 yzx =+     (D)  0222 =++ zyx  

 

Q-11: The condition that the plane 0=++ zwyvux  cuts the cone ,0=++ yxxzzy  in 

perpendicular generator is- 

 izfrcU/k fd lery 0=++ zwyvux  'kadq ,0=++ yxxzzy  dks yEc tudks esa dkVs] ;g gS&  

(A)  0=++ wvu       (B)  0
111
=++

wvu
   

(C)  0222 =++ wvu    (D)  None of these  buesa ls dksbZ ugha 

 

Q-12: A homogeneous equation of second degree always represent: 

 f}rh; dksfV dk le?kkrh lehdj.k lnSo O;Dr djrk gS& 

(A) A pair of straight line ljy js[kkvksa dk ;qXe  (B) A circle ,d òr 

(C) A sphere  ,d xksyk    (D) A cone  ,d ’kadq 

 

Q-13: If the cone 𝒂𝒙𝟐 + 𝒃𝒚𝟐 + 𝒄𝒛𝟐 + 𝟐𝒇𝒚𝒛 + 𝟐𝒈𝒛𝒙 + 𝟐𝒉𝒙𝒚 = 𝟎 has three mutually 

perpendicular generators then: 

 ;fn ’kadq 𝒂𝒙𝟐 + 𝒃𝒚𝟐 + 𝒄𝒛𝟐 + 𝟐𝒇𝒚𝒛 + 𝟐𝒈𝒛𝒙 + 𝟐𝒉𝒙𝒚 = 𝟎 ds rhu ijLij yacor~ tud gks rks& 

(A) 𝒂 + 𝒃 + 𝒄 = 𝟎     (B) 𝒂 + 𝟐𝒃 + 𝟑𝒄 = 𝟎 

(C) 𝒂 + 𝒃 = 𝒄     (D) 𝒂 = 𝒃 + 𝒄 

 



B. Sc I Year Mathematics  
Paper: Major             Title: Algebra, Vector and Geometry 

Question Bank 
 

               Dr Sabha Kant Dwivedi, Professor in Mathematics, IEHE, Bhopal, M.P. 
 

Q-14: The equation 0222 22 =+++++ cfygxbyhxyax  represents an ellipse if- 

 lehdj.k 0222 22 =+++++ cfygxbyhxyax  nh?kZo`Rk dks fu:fir djrk gS ;fn& 

(A)  abh    (B)  abh     (C)  abh 2

  (D)  abh 2
 

 

Q-15: The general equation of cone passing through co-ordinate axes is- 

 funsZ’kka{kks ls gksdj tkus okys 'kadq dk O;kid lehdj.k gS& 

(A)  0222 =++ czbyax
    

(B)  0=++ hxygzxfyz  

(C)  )0(,222 =++ kkczbyax     (D)  0=+ gzxfyz  

 

Q-16: The semi vertical angle of a right circular cone passing through co-ordinate axes is- 

 v{kks ls tkus okys yEc o`Ùkkdkj 'kadq dk vðZ 'kh"kZ dks.k gS& 

(A)  
3

1
tan 1−

 

(B)  2tan 1−

  (C)  
2

1
tan 1−

  (D)  3tan 1−
 

 

Q-17: The radius of the base of the cone 1,222 ==+ zzyx is- 

 'kadq 1,222 ==+ zzyx ds vk/kkj dh f=T;k gS& 

(A)  2−    (B)  2   (C)  1  (D)  0 

 

Q-18: The equation 0222 22 =+++++ cfygxbyhxyax  represents an ellipse if- 

 lehdj.k 0222 22 =+++++ cfygxbyhxyax  nh?kZo`Rk dks fu:fir djrk gS ;fn& 

(A)  abh    (B)  abh     (C)  abh 2

  (D)  abh 2
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Q-19: The general equation of cone passing through co-ordinate axes is- 

 funsZ’kka{kks ls gksdj tkus okys 'kadq dk O;kid lehdj.k gS& 

(A)  0222 =++ czbyax
    

(B)  0=++ hxygzxfyz  

(C)  )0(,222 =++ kkczbyax     (D)  0=+ gzxfyz  

 

Q-20: The semi vertical angle of a right circular cone passing through co-ordinate axes is- 

 v{kks ls tkus okys yEc o`Ùkkdkj 'kadq dk vðZ 'kh"kZ dks.k gS& 

(A)  
3

1
tan 1−

 

(B)  2tan 1−

  (C)  
2

1
tan 1−

  (D)  3tan 1−
 

 

Q-21: The radius of the base of the cone 1,222 ==+ zzyx is- 

 'kadq 1,222 ==+ zzyx ds vk/kkj dh f=T;k gS& 

(A)  2−    (B)  2   (C)  1  (D)  0 

 

Q-22: The equation 𝒂𝒙𝟐 + 𝟐𝒉𝒙𝒚 + 𝒃𝒚𝟐 + 𝟐𝒈𝒙 + 𝟐𝒇𝒚 + 𝒄 = 𝟎 represents a hyperbola if- 

 Lkehdj.k 𝒂𝒙𝟐 + 𝟐𝒉𝒙𝒚 + 𝒃𝒚𝟐 + 𝟐𝒈𝒙 + 𝟐𝒇𝒚 + 𝒄 = 𝟎 vfrijoy; dks fu:fir djrk gS ;fn&  

(A)  𝒉𝟐 > 𝑎𝑏, ∆≠ 0     (B)  𝒉𝟐 > 𝑎𝑏, ∆= 0  

(C)  𝒉𝟐 = 𝒂𝒃, ∆≠ 𝟎     (D)  𝒉𝟐 = 𝒂𝒃, ∆= 𝟎 

 

Q-23: The equation 
𝒍

𝒓
= 𝟏 + 𝒆 𝐜𝐨𝐬 𝜽 represents an ellipse if - 

 lehdj.k 
𝒍

𝒓
= 𝟏 + 𝒆 𝐜𝐨𝐬 𝜽  ,d nh/kZoÙ̀k dks fu:fir djrk gS ;fn& 

(A)  𝒆 = 𝟏  (B)  𝟎 < 𝑒 < 1   (C)  𝒆 > 1  (D)  None of these 
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Q-24: Eccentricity of a rectangular hyperbola is -  

 yEc dks.kh; vfrijoy; dh mRdsUnzrk gksrh gS& 

(A)  1   (B)  √𝟐   (C)  2   (D)  √𝟏 

 

Q-25: Equation of directrix for the 
𝒍

𝒓
= 𝟏 + 𝒆 𝐜𝐨𝐬 𝜽 is - 

 'kkado 
𝒍

𝒓
= 𝟏 + 𝒆 𝐜𝐨𝐬 𝜽 dh fu;rk dk lehdj.k gS& 

(A)  
𝒍

𝒓
= 𝒆 𝐜𝐨𝐬 𝜽    (B)  

𝒍

𝒓
= 𝟏 − 𝒆 𝐜𝐨𝐬 𝜽  

(C)  
𝒍

𝒓
= 𝟏 + 𝐜𝐨𝐬 𝜽    (D)  

𝒍

𝒓
= 𝟏 − 𝐜𝐨𝐬 𝜽 

 

Q-26: 𝟐𝒚𝒛 + 𝟑𝒛𝒙 + 𝟒𝒙𝒚 = 𝟎 represents- 

 𝟐𝒚𝒛 + 𝟑𝒛𝒙 + 𝟒𝒙𝒚 = 𝟎 }kjk fu:fir T;kferh; vkd̀fr& 

(A)  a sphere       ,d xksyk    

(B)  a cone       ,d 'kadq 

(C)  cone passing through co-ordinate axis  v{kksa ls tkus okys 'kadq dks  

(D)  a cylinder    ,d csyu 

 

Q-27: Equation of reciprocal cone for the cone 𝒂𝒙𝟐 + 𝒃𝒚𝟐 + 𝒄𝒛𝟐 + 𝟐𝒇𝒚𝒛 + 𝟐𝒈𝒛𝒙 + 𝟐𝒉𝒙𝒚 = 𝟎 is  

 'kadq 𝒂𝒙𝟐 + 𝒃𝒚𝟐 + 𝒄𝒛𝟐 + 𝟐𝒇𝒚𝒛 + 𝟐𝒈𝒛𝒙 + 𝟐𝒉𝒙𝒚 = 𝟎 ds O;qRØe 'kadq dk lehdj.k & 

(A)  𝑨𝒙𝟐 + 𝑩𝒚𝟐 + 𝑪𝒛𝟐 = 𝟎 

(B)  𝑯𝒙𝒚 + 𝑭𝒚𝒛 + 𝑮𝒙𝒛 = 𝟎 

(C)  𝑨𝒙𝟐 + 𝑩𝒚𝟐 + 𝑪𝒛𝟐 + 𝟐𝑯𝒙𝒚 + 𝟐𝑮𝒙𝒛 + 𝟐𝑭𝒚𝒛 = 𝟎 

(D)  None  dksbZ ugha 
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Q-28: The equation 
𝒍

𝒓
= 𝟏 + 𝒆 𝒄𝒐𝒔𝜽 represents a hyperbola if: 

 lehdj.k 
𝒍

𝒓
= 𝟏 + 𝒆 𝒄𝒐𝒔𝜽  ,d vfrijoy; dks fu:fir djrk gS& 

(A)  𝒆 = 𝟏   (B)  𝟎 < 𝑒 < 1   (C)  𝒆 > 1   (D)  𝒆 = −𝟏  

 

Q-29: An ellipse has 

 ,d nh?kZo`Ùk ds 

(A)  no asymptotes  dksbZ vuUrLif’kZ;k¡ ugha   

(B)  one asymptote  ,d vuUrLi’khZ   

(C)  two asymptotes  nks vuUrLif’kZ;k¡  

(D)  many asymptotes dbZ vuUrLif’kZ;k¡  

 

Q-30: Equation 
𝒍

𝒓
= 𝟐 𝒔𝒊𝒏𝟐 𝜽

𝟐
 represents: 

 lehdj.k  
𝒍

𝒓
= 𝟐 𝒔𝒊𝒏𝟐 𝜽

𝟐
  fu:fir djrk gS% 

(A)  ellipse  nh?kZo`Ùk    (B)  Hyperbola vfrijoy;   

(C)  Parabola ijoy;     (D)  a line  ,d js[kk  

 

Q-31: For the conic 
𝒍

𝒓
= 𝟏 + 𝒆𝒄𝒐𝒔𝜽 equation of directrix is-  

 ’kkado 
𝒍

𝒓
= 𝟏 + 𝒆𝒄𝒐𝒔𝜽 dh fu;rk dk lehdj.k gS& 

(A)  
𝒍

𝒓
= 𝟏 − 𝒆𝒄𝒐𝒔 𝜽     (B)  

𝒍

𝒓
= 𝒆𝒄𝒐𝒔 𝜽   

(C)  
𝒍

𝒓
= 𝟏 − 𝒆𝟐𝒄𝒐𝒔 𝜽    (D)  None of these  

 

Q-32: Equation of right circular cone with vertex origin and axis-x, 𝜶 = 𝟒𝟓𝒐(semi-vertical angle) is 

 yEc o`Ùkh; ’kadq dk lehdj.k ftldk ’kh"kZ ewy fcanq] v{k−𝒙, 𝜶 = 𝟒𝟓𝒐
 ¼v/kZ’kh"kZ dks.k½ gS 
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(A)  𝒙𝟐 + 𝒚𝟐 = 𝒛𝟐     (B)   𝒚𝟐 + 𝒛𝟐 = 𝒙𝟐   

(C)   𝒙𝟐 + 𝒛𝟐 = 𝒚𝟐    (D)   𝒙𝟐 + 𝒚𝟐 + 𝒛𝟐 = 𝟎 

 

Q-33: Guiding curve of a right circular cylinder is- 

 yEco`Ùkh; csyu dk funsZ’kd oØ gS& 

(A)  ellipse   nh?kZo`Ùk  (B)  any closed curve dksbZ can oØ   

(C)  circle   o`Ùk   (D)  pair of straight lines ljy jss[kk dk tksM+k  

Q-34: Equation of cone whose vertex is origin, is - 

 'kadq ftldk 'kh"kZ ewy fcanq gS] dk lehdj.k gksrk gS &  

(A)  General equation of second degree f}?kkr dk O;kikd lehdj.k   

(B)  Homogenous equation of second degree  f}?kkr dk le?kkr lehdj.k   

(C)  Linear equation of first degree   ,d ?kkr dk js[kh; lehdj.k 

(D)  None of the above    mi;qZDr esa ls dksbZ ugha 

 

Q-35: If the plane 𝒖𝒙 + 𝒗𝒚 + 𝒘𝒛 = 𝟎 cuts the cone 𝒇(𝒙, 𝒚, 𝒛) = 𝒂𝒙𝟐 + 𝒃𝒚𝟐+𝒄𝒛𝟐 + 𝟐𝒇𝒚𝒛 +

𝟐𝒈𝒛𝒙 +  𝟐𝒉𝒙𝒚 = 𝟎 in two perpendicular lines, then - 

 ;fn lery 𝒖𝒙 + 𝒗𝒚 + 𝒘𝒛 = 𝟎  'kadq 𝒇(𝒙, 𝒚, 𝒛) = 𝒂𝒙𝟐 + 𝒃𝒚𝟐+𝒄𝒛𝟐 + 𝟐𝒇𝒚𝒛 + 𝟐𝒈𝒛𝒙 +

𝟐𝒉𝒙𝒚 = 𝟎 dks nks yEcor js[kkvksa esa izfrPNsn djrk gks rks   

(A)  𝒇(𝒖, 𝒗, 𝒘) = 𝟎    (B)  𝒇 + 𝒈 + 𝒉 = 𝟎    

(C)  𝒂 + 𝒃 + 𝒄 = 𝟎   (D)  (𝒂 + 𝒃 + 𝒄)(𝒖𝟐 + 𝒗𝟐 + 𝒘𝟐) − 𝒇(𝒖, 𝒗, 𝒘) = 𝟎 
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Short Answer Questions 

Q-01: Find the nature, centre of conic and equation of asymphotes 

 fn;s x, ’kkado dh izdf̀r] dsUnz rFkk vuUrLif’kZ;ksa ds lehdj.k Kkr dhft,A 

 𝒙𝟐 − 𝟓𝒙𝒚 + 𝒚𝟐 + 𝟖𝒙 − 𝟐𝟎𝒚 + 𝟏𝟓 = 𝟎 

 

Q-02:      Find the polar equation of conic with its focus as pole and initial line as its axis.  

 ’kkado dk /kzqoh; lehdj.k Kkr dhft, tc mldh ukfHk /kzqo gS rFkk v{k izkjfEHkd js[kk gSA 

 

Q-03: Prove that equations 
𝒍

𝒓
= 𝟏 + 𝒆 𝒄𝒐𝒔 𝜽 and  

𝒍

𝒓
= −𝟏 + 𝒆 𝒄𝒐𝒔 𝜽 represent same conic 

 n’kkZb;s fd lehdj.k  
𝒍

𝒓
= 𝟏 + 𝒆 𝒄𝒐𝒔 𝜽 rFkk  

𝒍

𝒓
= −𝟏 + 𝒆 𝒄𝒐𝒔 𝜽 ,d gh ’kkado dks fu:fir djrh gSA 

 

Q-04:     Find the equation of right circular cone with vertex as origin, vertical angle 60o and equation 

of axis 𝒙 = 𝒕, 𝒚 = 𝟐𝒕, 𝒛 = 𝟑𝒕  

 ml yEc òÙkh; ’kadq dk lehdj.k Kkr dhft, ftldk ’kh"kZ ewy fcanq gS rFkk v{kjs[kk 𝒙 = 𝒕, 𝒚 = 𝟐𝒕, 𝒛 = 𝟑𝒕 
gS rFkk ’kh"kZ dks.k 60

o
 gSA  

 

Q-05:    Find equation of right circular cyclinder with radius 2 and equation of axis  
𝒙−𝟏

𝟐
=

𝒚−𝟐

−𝟑
=

𝒛−𝟑

𝟔
   

 yEc o`Ùkh; csyu dk lehdj.k Kkr dhft, ftldh f=T;k 2 ,oa v{k 
𝒙−𝟏

𝟐
=

𝒚−𝟐

−𝟑
=

𝒛−𝟑

𝟔
 

 

Q-06: Find the equation of cone whose vertex is )3,0,0(  and base curve is the circle 

0,422 ==+ zyx   

ml 'kadq dk lehdj.k Kkr dhft;s ftldk 'kh"kZ )3,0,0( vkSj vk/kkj oØ] o`Ùk 0,422 ==+ zyx  gSA 
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Q-07: Find the equation to the cone with vertex at the origin and pass through the curve 
𝒂𝒙𝟐 + 𝒃𝒚𝟐 + 𝒄𝒛𝟐 = 𝟏 𝐚𝐧𝐝 𝒍𝒙 + 𝒎𝒚 + 𝒏𝒛 = 𝒑     

ml ’kadq dk lehdj.k Kkr djks ftldk ’kh"kZ ewy fcUnq gS] rFkk tks Oø 

𝒂𝒙𝟐 + 𝒃𝒚𝟐 + 𝒄𝒛𝟐 = 𝟏 𝐚𝐧𝐝  𝒍𝒙 + 𝒎𝒚 + 𝒏𝒛 = 𝒑 ls xqtjrk gSA 

 

Q-08: Find the equation of the cone whose vertex is ( ) ,,  and the base 0,122 ==+ zbyax  

 ml 'kadq dk lehdj.k Kkr dhft, ftldk 'kh"kZ ( ) ,,  vkSj vk/kkj oØ 0,122 ==+ zbyax gSA 

 

Q-09: To show that the equation of the right circular cone whose vertex is at the origin, 
semi-vertical angle is 𝜶 and axis along z-axis is 𝒙𝟐 + 𝒚𝟐 = 𝒛𝟐𝒕𝒂𝒏𝟐𝜶. 

fl) dhft, fd ,d yac o`rh; ’kadq ftldk ’kh"kZ ewy fcUnq gS] v/kZ’kh"kZ dks.k 𝜶 gS rFkk v{k&z - v{k gS] dk lehdj.k 

𝒙𝟐 + 𝒚𝟐 = 𝒛𝟐𝒕𝒂𝒏𝟐𝜶  gSA 

 

Q-10: Find the equation of the cone whose vertex is ( ) ,,  and the base 0,122 ==+ zbyax  

 ml 'kadq dk lehdj.k Kkr dhft, ftldk 'kh"kZ ( ) ,,  vkSj vk/kkj oØ 0,122 ==+ zbyax gSA 

 

Q-11:    Show that  the plane 0=++ czbyax cuts the cone 0=++ xyzxyz in two perpendicular 

lines if 0
111
=++

cba
 

 flð dhft;s fd lery 0=++ czbyax  'kadq 0=++ xyzxyz  dks nks yEc:Ik js[kkvksa esa izfrPNsn 

djrk gS ;fn 0
111
=++

cba
 

 

Q-12: If  𝑷𝑺𝑷′ is a focal chord of a conic 
𝒍

𝒓
= 𝟏 + 𝒆 𝐜𝐨𝐬 𝜽 where 𝑺 is focus then show that 

𝟏

𝑺𝑷
+

𝟏

𝑺𝑷′ =
𝟐

𝒍
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 ;fn 𝑷𝑺𝑷′ ,d ukHkh; thok gS ml 'kkado dh ftldh ukfHk 𝑺  rFkk lehdj.k 
𝒍

𝒓
= 𝟏 + 𝒆 𝐜𝐨𝐬 𝜽 rks fl) 

dhft;s  
𝟏

𝑺𝑷
+

𝟏

𝑺𝑷′ =
𝟐

𝒍
  

  

Q-13: Find equation of right circular cone whose vertex is origin and axis 𝒙 = 𝒚 = 𝒛 with 

semivertical angle 𝜽 = 𝟒𝟓𝟎 

 yac o`Ùkh; 'kadq dk lehdj.k Kkr dhft;s ftldk 'kh"kZ ewy fcanq] v{k 𝒙 = 𝒚 = 𝒛  ,oa v/kZ’kh"khZ; dks.k 𝜽 =

𝟒𝟓𝟎 gS& 

 

Q-14: Find equation of cylinder whose generators are parallel to line 
𝒙

𝟏
=

𝒚

−𝟐
=

𝒛

𝟑
 and base curve  

𝒙𝟐 + 𝟐𝒚𝟐 = 𝟏, 𝒛 = 𝟎 

 csyu dk lehdj.k Kkr dhft;s ftldh tud js[kk 
𝒙

𝟏
=

𝒚

−𝟐
=

𝒛

𝟑
  ds lekUrj gS ,oa ftlds vk/kkj pØ  

𝒙𝟐 + 𝟐𝒚𝟐 = 𝟏, 𝒛 = 𝟎 gS& 

 

Q-15: Find the polar equation of conic with its focus as pole and initial line as its axis.  

 ’kkado dk /kzqoh; lehdj.k Kkr dhft, tc mldh ukfHk /kzqo gS rFkk v{k izkjfEHkd js[kk gSA 

 

Q-16: Prove that equations 
𝒍

𝒓
= 𝟏 + 𝒆 𝒄𝒐𝒔 𝜽 and  

𝒍

𝒓
= −𝟏 + 𝒆 𝒄𝒐𝒔 𝜽 represent same conic 

 n’kkZb;s fd lehdj.k  
𝒍

𝒓
= 𝟏 + 𝒆 𝒄𝒐𝒔 𝜽 rFkk  

𝒍

𝒓
= −𝟏 + 𝒆 𝒄𝒐𝒔 𝜽 ,d gh ’kkado dks fu:fir djrh gSA 

 

Q-17: Find the equation of right circular cone with vertex as origin, vertical angle 60o and equation 

of axis 𝒙 = 𝒕, 𝒚 = 𝟐𝒕, 𝒛 = 𝟑𝒕  

 ml yEc òÙkh; ’kadq dk lehdj.k Kkr dhft, ftldk ’kh"kZ ewy fcanq gS rFkk v{kjs[kk 𝒙 = 𝒕, 𝒚 = 𝟐𝒕, 𝒛 = 𝟑𝒕 
gS rFkk ’kh"kZ dks.k 60

o
 gSA  

 

Q-18:    Find equation of right circular cyclinder with radius 2 and equation of axis  
𝒙−𝟏

𝟐
=

𝒚−𝟐

−𝟑
=

𝒛−𝟑

𝟔
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 yEc o`Ùkh; csyu dk lehdj.k Kkr dhft, ftldh f=T;k 2 ,oa v{k 
𝒙−𝟏

𝟐
=

𝒚−𝟐

−𝟑
=

𝒛−𝟑

𝟔
 

 

Q-19: Find the equation of the right circular cylinder of radius 2 and having axis the line 
𝒙−𝟏

𝟐
=

𝒚−𝟐

𝟏
=

𝒛−𝟑

𝟐
. 

 yEc o`Rrh; csyu dk lehdj.k Kkr dhft, ftldh f=T;k 2 rFkk v{k js[kk 
𝒙−𝟏

𝟐
=

𝒚−𝟐

𝟏
=

𝒛−𝟑

𝟐
  gSA  

 

Q-20: Find the equation of the enveloping cylinder of the sphere 𝒙𝟐 + 𝒚𝟐 + 𝒛𝟐 = 𝒂𝟐 whose 

generators are parallel to the line 
𝒙

𝓵
=

𝒚

𝒎
=

𝒛

𝒏
. 

 xksys 𝒙𝟐 + 𝒚𝟐 + 𝒛𝟐 = 𝒂𝟐
 ds vUokyksih csyu ftlds tud js[kk 

𝒙

𝓵
=

𝒚

𝒎
=

𝒛

𝒏
 ds lekUrj gS] dk lehdj.k 

Kkr dhft,A  

 

 

 

 

Long Answer Questions 

Q-01: Trace the conic 𝟏𝟔𝒙𝟐 − 𝟐𝟒𝒙𝒚 + 𝟗𝒚𝟐 − 𝟏𝟎𝟒𝒙 − 𝟏𝟕𝟐𝒚 + 𝟒𝟒 = 𝟎 

 ’kkado 𝟏𝟔𝒙𝟐 − 𝟐𝟒𝒙𝒚 + 𝟗𝒚𝟐 − 𝟏𝟎𝟒𝒙 − 𝟏𝟕𝟐𝒚 + 𝟒𝟒 = 𝟎 dk vuqjs[k.k dhft,A 

 

Q-02:     Find the equation of right circular cylinder with equation of base curve 𝒙𝟐 + 𝒚𝟐 + 𝒛𝟐 =

𝟗 and 𝒙 − 𝒚 + 𝒛 = 𝟑 

 ml yEc òÙkh; csyu dk lehdj.k Kkr dhft, ftldk funsZ’kkad òÙk 𝒙𝟐 + 𝒚𝟐 + 𝒛𝟐 = 𝟗 ] 𝒙 − 𝒚 + 𝒛 =

𝟑  gSA 

 

Q-03:    If the normal at 𝑳, one of the extremities of the latus rectum of the conic 
𝒍

𝒓
= 𝟏 + 𝒆𝒄𝒐𝒔 𝜽 

meets the curve again at 𝑸 then show that 𝑺𝑸 =
𝒍(𝟏+𝟑 𝒆𝟐+𝒆𝟒)

𝟏+𝒆𝟐−𝒆𝟒   
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 ;fn ’kkado 
𝒍

𝒓
= 𝟏 + 𝒆𝒄𝒐𝒔 𝜽 ds ukfHkyEc ds ,d fljs 𝑳 ij vfHkyEc oØ ls iqu% 𝑸 ij feyrk gS rc n’kkZb;s fd 𝑺𝑸 =

𝒍(𝟏+𝟑 𝒆𝟐+𝒆𝟒)

𝟏+𝒆𝟐−𝒆𝟒  

 

Q-04:  Find equation of enveloping cone for 𝒂𝒙𝟐 + 𝒃𝒚𝟐 + 𝒄𝒛𝟐 = 𝟏 with vertex at the point 

(𝒙𝟏, 𝒚𝟏,, 𝒛𝟏)  

 𝒂𝒙𝟐 + 𝒃𝒚𝟐 + 𝒄𝒛𝟐 = 𝟏 ds fy, vUokyksih ’kadq dk lehdj.k Kkr dhft, ftldk ’kh"kZ (𝒙𝟏, 𝒚𝟏,, 𝒛𝟏)  gSA 

 

Q−05:     Trace the conic 0114216249 22 =++−++ yxyxyx and find the coordinates of its focus 

and the equation of directrix- 

 'kkado 0114216249 22 =++−++ yxyxyx  dk vuqjs[k.k dhft;s bldh ukfHk;ksa ds funsZ’kkad vkSj 

fu;rk dk lehdj.k Kkr dhft;sA 

 

Q-06:       Prove that the angle between the lines given by 0,0 =++=++ yxcxzbzyazyx is  

2/  

 if 0=++ cba   but 3/  if  0
111
=++

cba
 

 fl) dhft;s fd 0,0 =++=++ yxcxzbzyazyx  }kjk izkIr js[kkvksa ds chp dks dks.k )2/(  gS 

;fn 0=++ cba  rFkk )3/( ;fn  gS 0
111
=++

cba
  

 

Q-07:     Find the equation of a right circular cone whose vertex is )1,1,1(  axis is the line 

3

1

2

1

1

1 −
=

−
=

−

− zyx
      

                  and the semi-vertical angle is 30°. 

 ml yEc òÙkh; 'kadq dk lehdj.k Kkr dhft;s ftldk  'kh"kZ fcUnq )1,1,1(  gS] v{k 

3

1

2

1

1

1 −
=

−
=

−

− zyx
 

js[kk gSA rFkk v)Z 'kh"kZ dks.k 30° gSA 
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Q-08:      Show that the plane 𝒛 = 𝟎 cuts the enveloping cone of the sphere 𝒙𝟐 + 𝒚𝟐 + 𝒛𝟐 =

𝟏𝟏 which               

has its vertex at (𝟐, 𝟒, 𝟏) in a rectangular hyperbola. 

 fl) dhft, fd lery  𝒛 = 𝟎 ] xksys 𝒙𝟐 + 𝒚𝟐 + 𝒛𝟐 = 𝟏𝟏  ds vUokyksih ’kadq dks ftldk ’kh"kZ fcUnq 

(𝟐, 𝟒, 𝟏) gS ,d ledksf.kd vfr ijoy; esa izfrPNsfnr djrk gSA   

 

Q-09: Trace the conic 06224 22 =−+−++ yxyxyx  and also find it’s foci and eccentricity. 

 'kkaDo 06224 22 =−+−++ yxyxyx  dk vuqjs[k.k dhft;sA lkFk gh bldh ukfHk;k¡ ,oa mRdsUnzrk Kkr 

dhft;sA 

 

Q-10: Prove that the angle between the lines given by 0=++ zyx , 0=++ cxybzxayz is 
2

  if 

0=++ cba but 
3

 if 0111 =++
cba

 

 n'kkZbZ;s fd 0=++ zyx , 0=++ cxybzxayz }kjk izkIr js[kkvksa ds chp dk dks.k 
2

  gS ;fn 

0=++ cba  rFkk 
3

  gSa ;fn 0111 =++
cba

 

 

 

Q-11: Trace the conic 0114216249 22 =++−++ yxyxyx and find the coordinates of it’s focus 

and the equation of directrix. 

 ijoy; 0114216249 22 =++−++ yxyxyx  dk vuqjs[k.k dhft;s rFkk bldh ukfHk;ksa ds funsZ’kkad 

vkSj fu;rk dk lehdj.k Kkr dhft;sA 

  

Q-12: Find the equation of reciprocal cone to the cone 𝒂𝒙𝟐 + 𝒃𝒚𝟐 + 𝒄𝒛𝟐 = 𝟎. 

 'kadq 𝒂𝒙𝟐 + 𝒃𝒚𝟐 + 𝒄𝒛𝟐 = 𝟎 ds O;qRØe 'kadq dk lehdj.k Kkr dhft;sA 
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Q-13: Prove that confocal conics cut each other at right angles. 

 fl) dhft;s laukfHk 'kkado ledks.k ij izfrPNsn djrh gSA 

 

Q-14: (a)  The axis of a right circular cone, with vertex as origin 𝑂, makes equal angles with the 

coordinate axes and passes through the line drawn from 𝑂 with direction cosines 

proportional to 1, −2,2. Find the equation of the cone. 

  ,d yEc òRrh; 'kadq dk v{k] ftldk 'kh"kZ ewy fcanq 𝑂 gS] funZs’kkadksa ds lkFk cjkcj dks.k cukrk gS vkSj 'kadq 

𝑂  ls [khaph x;h js[kk] ftldh fnd~&dksT;k;sa 1, −2,2  ds lekuqikrh gSa] ls gksdj tkrk gSA 'kadq dk 

lehdj.k Kkr dhft,A  

 

 (b)  Find the locus of the point from which three mutually perpendicular lines can be drawn 

to intersect the conic 𝑧 = 0, 𝑎𝑥2 + 𝑏𝑦2 = 1. 

  ml fcanq dk fcanqiFk Kkr dhft,] tgk¡ ls 'kkado 𝑧 = 0, 𝑎𝑥2 + 𝑏𝑦2 = 1 dks izfrPNsn djrh gqbZ] rhu 

ijLij yEc js[kk,¡ esa [khaph tk ldrh gSA  

 

Q-15: (a) If a right circular cone has three mutually perpendicular generators, then show that the 

semi vertical angle is 𝑡𝑎𝑛−1√2. 

  ;fn ,d yEc òRrh; 'kadq rhu ijLij yEc:i tudksa dks j[krk gS rks n’kkZb;s fd 'kadq dk v)Z&’kh"kZ dks.k 

𝑡𝑎𝑛−1√2 gksrk gSA  

     (b) If the plane 2𝑥 − 𝑦 + 𝑐𝑧 = 0 cuts the cone 𝑦𝑧 + 𝑧𝑥 + 𝑥𝑦 = 0 in perpendicular lines, 

find the value of 𝑐.  

  ;fn lery 2𝑥 − 𝑦 + 𝑐𝑧 = 0 'kadq 𝑦𝑧 + 𝑧𝑥 + 𝑥𝑦 = 0 dks yEcor js[kkvksa esa dkVrk gS] rks 𝑐  dk 

eku Kkr dhft,A   

 

Q-17: Trace the parabola 9𝑥2 + 24𝑥𝑦 + 16𝑦2 − 2𝑥 + 14𝑦 + 1 = 0 and find the coordinates of its 

focus and the equation to its directrix.  

 ijoy; 9𝑥2 + 24𝑥𝑦 + 16𝑦2 − 2𝑥 + 14𝑦 + 1 = 0   dk vuqjs[k.k dhft, rFkk ukfHk ds funZs’kkad ,oa 

fu;rk dk lehdj.k Kkr dhft,A  
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Q-18: (a) Show that the two conics  
ℓ1

𝑟
= 1 + 𝑒1cos𝜃 and 

ℓ2

𝑟
= 1 + 𝑒2cos (𝜃 − 𝛼) will touch one 

another if ℓ1
2(1 − 𝑒2

2) + ℓ2
2(1 − 𝑒1

2) = 2ℓ1ℓ2 (1 − 𝑒1𝑒2 𝑐𝑜𝑠𝛼). 

  n’kkZb;s fd nks 'kkado 
ℓ1

𝑟
= 1 + 𝑒1cos𝜃 ,oa 

ℓ2

𝑟
= 1 + 𝑒2cos (𝜃 − 𝛼) ,d nwljs dks Li’kZ djsaxs ;fn 

ℓ1
2(1 − 𝑒2

2) + ℓ2
2(1 − 𝑒1

2) = 2ℓ1ℓ2 (1 − 𝑒1𝑒2 𝑐𝑜𝑠𝛼) 

 (b) Show that the locus of the foot of the perpendicular drawn from the focus of the conic  
ℓ

𝑟
= 1 + 𝑒 cos𝜃 to its any tangent is 𝑟2(𝑒2 − 1) − 2ℓ𝑒𝑟𝑐𝑜𝑠𝜃 + ℓ2 = 0.  

  fl) dhft, fd 'kkado 
ℓ

𝑟
= 1 + 𝑒 cos𝜃 dks fdlh Li’kZjs[kk ij ukfHk ls yEc ikn dk fcanq iFk  

𝑟2(𝑒2 − 1) − 2ℓ𝑒𝑟𝑐𝑜𝑠𝜃 + ℓ2 = 0  gSA  

Q-19:  (a) If 𝑃𝑆𝑃’ is a focal chord of the conic then prove that the tangents at 𝑃 and 𝑃’ intersects 

on the directrix.  

  ;fn 𝑃𝑆𝑃’ 'kkado dh ,d ukHkh; thok gS] rks fl) dhft, fd 𝑃  vkSj 𝑃’  ij Li’kZ js[kk;sa fu;rk ij 
izfrPNsn djrh gSA 

 (b) If the normals at three points 𝛼, 𝛽 𝑎𝑛𝑑 𝛾  on the parabola 
ℓ

𝑟
= 1 + 𝑐𝑜𝑠𝜃 meet at a point 

(𝑒, 𝜙)  then prove that 2𝜙 = 𝛼 + 𝛽 + 𝛾. 

  ;fn ijyoy; 
ℓ

𝑟
= 1 + 𝑐𝑜𝑠𝜃 ds rhu fcanqvksa 𝛼, 𝛽  vkSj 𝛾 ij vfHkyEc fcanq (𝑒, 𝜙) esa izfrPNsn djsa] rks 

n’kkZb;s fd 2𝜙 = 𝛼 + 𝛽 + 𝛾.   

Q-20:    If the normal at 𝐿, one of the extremities of the latus rectum of the conic 
𝑙

𝑟
= 1 + 𝑒𝑐𝑜𝑠 𝜃 

meets the curve again at 𝑄 then show that 𝑆𝑄 =
𝑙(1+3 𝑒2+𝑒4)

1+𝑒2−𝑒4   

 ;fn ’kkado 
𝑙

𝑟
= 1 + 𝑒𝑐𝑜𝑠 𝜃 ds ukfHkyEc ds ,d fljs 𝐿 ij vfHkyEc oØ ls iqu% 𝑸 ij feyrk gS rc n’kkZb;s 

fd 𝑺𝑸 =
𝒍(𝟏+𝟑 𝒆𝟐+𝒆𝟒)

𝟏+𝒆𝟐−𝒆𝟒 .   

…………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………… 
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Multiple Choice Questions 

Q-01: If curl 𝑭⃗⃗ = 𝑶⃗⃗  then 𝑭⃗⃗   is 

 ;fn 𝑭⃗⃗ = 𝑶⃗⃗   rks 𝑭⃗⃗  ,d  

 (A)  Irrotational   vk?kw.kZuh;  (B)  Solenoidal  ifjukfydh;   

(C)  Harmonic   gkeksZfud  (D)  Constant  vpj  

 

Q-02: If 𝒓⃗ = 𝒙𝒊̂ + 𝒚𝒋̂ + 𝒛𝒌̂  then grad 𝒓 is: 

 ;fn 𝒓⃗ = 𝒙𝒊̂ + 𝒚𝒋̂ + 𝒛𝒌̂ rks grad 𝒓 dk eku gS& 

(A)  𝒓⃗    (B)  𝒓̂   (C)  𝒓    (D)  None of these  

 

Q-03: If 𝒂⃗⃗ , 𝒃⃗⃗ , 𝒄⃗  are coplanar vectors then [𝒂⃗⃗ 𝒃⃗⃗ 𝒄⃗ ] = 

 ;fn 𝒂⃗⃗ , 𝒃⃗⃗ , 𝒄⃗   leryh; lfn’k gS rks [𝒂⃗⃗ 𝒃⃗⃗ 𝒄⃗ ] = 

(A)  0    (B)  1    (C)  𝒐⃗⃗    (D)  None of these  

 

Q-04: The necessary and sufficient condition for the vector 𝒂⃗⃗ (𝒕) to have constant direction is- 

 fdlh lfn’k Qyu  𝒂⃗⃗ (𝒕) dh fn’kk fLFkj gksus ds fy, vko’;d ,oa i;kZIr izfrca/k ;g gS fd 

(A)  𝒂⃗⃗ .
𝒅𝒂⃗⃗ 

𝒅𝒕
= 𝟎  (B)  𝒂⃗⃗ ×

𝒅𝒂⃗⃗ 

𝒅𝒕
= 𝟎⃗⃗   (C)  

𝒅𝒂⃗⃗ 

𝒅𝒕
= 𝟎⃗⃗    (D)  None of these 

 

Q-05: If 𝒓⃗ = 𝒂 𝒄𝒐𝒔𝒕 𝒊̂ + 𝒃 𝒔𝒊𝒏𝒕 𝒋̂ + 𝒃𝒕𝒌̂ 𝒕𝒉𝒆𝒏 |
𝒅𝒓⃗ 

𝒅𝒕
| is: 

 ;fn 𝒓⃗ = 𝒂 𝒄𝒐𝒔𝒕 𝒊̂ + 𝒃 𝒔𝒊𝒏𝒕 𝒋̂ + 𝒃𝒕𝒌̂ 𝒕𝒉𝒆𝒏 |
𝒅𝒓⃗ 

𝒅𝒕
| dk eku%  

(A)  𝒂𝟐 + 𝒃𝟐   (B)  𝒂𝟐    (C)  𝒃𝟐    (D)  √𝒂𝟐 + 𝒃𝟐  
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Q-06: 𝒅𝒊𝒗 (𝒄𝒖𝒓𝒍 𝑭⃗⃗ )= 

 (A) Constant  vpj    (B)  Scalar  vfn’k   

(C)  0       (D)  𝟎⃗⃗   

 

Q-07: 𝒅𝒊𝒗(∅𝑨⃗⃗ ) is 

 (A)  ∅ 𝒅𝒊𝒗 𝑨⃗⃗       (B)  grad ∅ 𝒅𝒊𝒗 𝑨⃗⃗     

(C)  ∅ 𝒅𝒊𝒗 𝑨⃗⃗ + (𝒈𝒓𝒂𝒅∅). 𝑨⃗⃗     (D)  ∅. 𝒅𝒊𝒗 𝑨⃗⃗ + (𝒈𝒓𝒂𝒅∅). 𝑨⃗⃗   

 

Q-08: If 𝒓⃗ = 𝒙𝒊̂ + 𝒚𝒋̂ + 𝒛𝒌̂ then 𝒄𝒖𝒓𝒍 𝒓⃗  

 ;fn 𝒓⃗ = 𝒙𝒊̂ + 𝒚𝒋̂ + 𝒛𝒌̂  rks 𝒄𝒖𝒓𝒍 𝒓⃗  dk eku 

(A)  0    (B)  -1    (C)  1    (D)  𝟎⃗⃗   

 

Q-09: If 𝒇 = 𝒙𝟐 + 𝒚𝟐then 𝒈𝒓𝒂𝒅 𝒇 is 

 ;fn 𝒇 = 𝒙𝟐 + 𝒚𝟐 rks 𝒈𝒓𝒂𝒅 𝒇 dk eku gS& 

(A)  𝟐𝒙 + 𝟐𝒚  (B)  𝟐𝒙𝒊̂ + 𝟐𝒚𝒋 ̂ (C)  𝟐𝒚𝒊̂ + 𝟐𝒙𝒋 ̂  (D)  None of these 

 

Q-10: If  
→→→

cba ,, are the  three vectors, then value of 




 →→→

cba is- 

 ;fn 

→→→

cba ,,  rhu lfn’k gks rks 




 →→→

cba dk eku gS& 

(A)  cba )(       (B) cba 






 →→

.    (C)  









→→→

cba      (D)  









→→→

cba .
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Q-11: If  a  and b  are two vectors then the value of  )( ba
dt

d
   will be- 

 ;fn a  vkSj b  nks lfn'k gks rks )( ba
dt

d
 dk eku gksxk&  

(A)  
dt

db
a     (B)  

dt

da
b

dt

db
a +    

(C)  b
dt

da
     (D) 

dt

db
ab

dt

da
+  

 

Q-12: A vector point function 𝑭̅  is called solenoidal, if and only if :  

 ,d lfn’k fcUnq Qyu 𝑭̅   ifjukfydh; ¼lksysuksbMy½ gS ;fn vkSj dsoy ;fn 

(A) 𝛁 × 𝐅 = 𝟎     (B)  𝛁. 𝐅 = 𝟎 

(C) 𝛁 𝛁. 𝐅 = 𝟎     (D)  𝛁𝟐𝐅 = 𝟎 

 

Q-13: The value of 𝒅𝒊𝒗 𝒓⃗   is :      𝒅𝒊𝒗 𝒓⃗  dk eku gS& 

(A) 𝒓    (B) 𝟐𝒓   (C) 
𝟏

𝒓
   (D) 

𝟐

𝒓
 

Q-14: If  𝒗⃗⃗ = 𝒙𝟐𝒚𝒊 − 𝟐𝒛𝒋 + (𝒙𝟐 − 𝒛𝟐)𝒌,  then 𝒅𝒊𝒗 𝒄𝒖𝒓𝒍 𝒗⃗⃗  is : 

 ;fn 𝒗⃗⃗ = 𝒙𝟐𝒚𝒊 − 𝟐𝒛𝒋 + (𝒙𝟐 − 𝒛𝟐)𝒌,  rks 𝒅𝒊𝒗 𝒄𝒖𝒓𝒍 𝒗⃗⃗   gS 

(A) 𝟐𝒙𝒚 − 𝟐𝒛     (B) 𝟐𝒙𝒚𝒊 − 𝟐𝒛𝒌 

(C) 𝟎       (D) 𝒙𝟐𝒚 − 𝟐𝒛 + 𝒙𝟐 − 𝒛𝟐 

Q-15: The value of rdc F.  is- 

 rdc F.  dk eku gS& 

(A)  s rdF
     

(B)  dsnF
S

ˆ.
   

C)  dsnF
V

ˆ.
    

(D)   S
dsnFcurl ˆ.  
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Q-16: ( )kji ˆˆˆ   is equal to- 

 ( )kji ˆˆˆ   Ckjkcj gS& 

(A)  o     (B)  î    (C)  ĵ    
(D)  k̂  

 

Q-17: Unit vector and it’s derivative are-  

 bdkbZ lfn’k vkSj mldk vodyu gksrk gS& 

 (A)  Parallel    lekUrj    

 (B)  Orthogonal  ykfEcd 

 (C)  Along the same direction ,d gh fn’kk esa  

 (D)  None of these  buesa ls dksbZ ugha 

 

Q-18: The value of [𝒂⃗⃗  𝒂⃗⃗  𝒃⃗⃗ ] is 

 [𝒂⃗⃗  𝒂⃗⃗  𝒃⃗⃗ ] dk eku gS& 

(A)  0    (B)  1    (C)  -1    (D)  2 

Q-19: The value of (𝒊̂ × 𝒋̂). (𝒋̂ × 𝒌̂) is-  

 (𝒊̂ × 𝒋̂). (𝒋̂ × 𝒌̂) dk eku gS& 

(A)  1    (B)  -1    (C)  0    (D)  None of these 

 

Q-20: The value of 
𝒅

𝒅𝒕
(𝒂⃗⃗ × 𝒃⃗⃗ ) is- 

 
𝒅

𝒅𝒕
(𝒂⃗⃗ × 𝒃⃗⃗ )  dk eku gS& 

(A)  𝒂⃗⃗ ×
𝒅𝒃⃗⃗ 

𝒅𝒕
     (B)  

𝒅𝒂⃗⃗ 

𝒅𝒕
× 𝒃⃗⃗ + 𝒂⃗⃗ ×

𝒅𝒃⃗⃗ 

𝒅𝒕
  

(C)  
𝒅𝒂⃗⃗ 

𝒅𝒕
× 𝒃⃗⃗     (D)  

𝒅𝒂⃗⃗ 

𝒅𝒕
×

𝒅𝒃⃗⃗ 

𝒅𝒕
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Q-21: If 𝒓⃗ = 𝒙𝒊 + 𝒚𝒋 + 𝒛𝒌⃗⃗  then 𝒅𝒊𝒗 𝒓⃗  is 

 ;fn 𝒓⃗ = 𝒙𝒊 + 𝒚𝒋 + 𝒛𝒌⃗⃗  gS rks 𝒅𝒊𝒗 𝒓⃗  gS& 

(A)  0   (B)  |𝒓⃗ |     (C)  1    (D)  3 

 

Q-22: If 𝑨⃗⃗  is constatnt vector then 𝒄𝒖𝒓𝒍 𝑨⃗⃗  is 

 ;fn 𝑨⃗⃗   ,d vpj lfn’k gS rks 𝒄𝒖𝒓𝒍 𝑨⃗⃗  

(A)  |𝑨⃗⃗ |   (B)  constant    (C)  𝟎⃗⃗     (D)  0 

 

Q-23: 𝒄𝒖𝒓𝒍 𝒈𝒓𝒂𝒅 ∅ = 

 (A)  𝒈𝒓𝒂𝒅 𝒄𝒖𝒓𝒍 ∅     (B)  𝒄𝒖𝒓𝒍 ∅  

(C)  𝒅𝒊𝒗 ∅      (D)  𝟎⃗⃗  

 

Q-24: 𝛁.𝛁 ∅ is- 

 (A)  constant  vpj    (B)  vector lfn’k   

(C)  scalar  vfn’k   (D)  None dksbZ ugha 

Q-25: If 𝒅𝒊𝒗 𝑭⃗⃗ = 𝟎 then  𝑭 is - 

 ;fn 𝒅𝒊𝒗 𝑭⃗⃗ = 𝟎 rc 𝑭 ,d & 

(A)  irrotational vk?kw.kZuh;   (B)  solenoidal   ifjukfydh;  

(C)  Harmonic gkeksZfud   (D)  constant  vpj  

 

Q-26: If 𝒂⃗⃗ , 𝒃⃗⃗ , 𝒄⃗  and 𝒂⃗⃗ ′, 𝒃⃗⃗ ′, 𝒄⃗ ′ are reciprocal vector then 𝒂⃗⃗ × 𝒂⃗⃗ ′ + 𝒃⃗⃗ × 𝒃⃗⃗ ′ + 𝒄⃗ × 𝒄⃗ ′ = 

 ;fn 𝒂⃗⃗ , 𝒃⃗⃗ , 𝒄⃗   ,oa 𝒂⃗⃗ ′, 𝒃⃗⃗ ′, 𝒄⃗ ′ O;qRØe lfn’k gSa rks 𝒂⃗⃗ × 𝒂⃗⃗ ′ + 𝒃⃗⃗ × 𝒃⃗⃗ ′ + 𝒄⃗ × 𝒄⃗ ′ = 

 (A)  𝟎⃗⃗    (B)  1   (C)  3  (D)  None of these buesa ls dksbZ ugha   
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Q-27: If curl 𝑭⃗⃗ = 𝑶⃗⃗  then 𝑭⃗⃗   is 

 ;fn 𝑭⃗⃗ = 𝑶⃗⃗   rks 𝑭⃗⃗  ,d  

 (A)  Irrotational   vk?kw.kZuh;  (B)  Solenoidal  ifjukfydh;   

(C)  Harmonic   gkeksZfud  (D)  Constant  vpj  

 

Q-28: If 𝒓⃗ = 𝒙𝒊̂ + 𝒚𝒋̂ + 𝒛𝒌̂  then grad 𝒓 is: 

 ;fn 𝒓⃗ = 𝒙𝒊̂ + 𝒚𝒋̂ + 𝒛𝒌̂ rks grad 𝒓 dk eku gS& 

(A)  𝒓⃗      (B)  𝒓̂    (C)  𝒓   (D)  None of these  

 

Q-29: If 𝒂⃗⃗ , 𝒃⃗⃗ , 𝒄⃗  are coplanar vectors then [𝒂⃗⃗ 𝒃⃗⃗ 𝒄⃗ ] = 

 ;fn 𝒂⃗⃗ , 𝒃⃗⃗ , 𝒄⃗   leryh; lfn’k gS rks [𝒂⃗⃗ 𝒃⃗⃗ 𝒄⃗ ] = 

(A)  0    (B)  1    (C)  𝒐⃗⃗    (D)  None of these  

Q-30: The necessary and sufficient condition for the vector 𝒂⃗⃗ (𝒕) to have constant direction is- 

 fdlh lfn’k Qyu  𝒂⃗⃗ (𝒕) dh fn’kk fLFkj gksus ds fy, vko’;d ,oa i;kZIr izfrca/k ;g gS fd 

(A)  𝒂⃗⃗ .
𝒅𝒂⃗⃗ 

𝒅𝒕
= 𝟎  (B)  𝒂⃗⃗ ×

𝒅𝒂⃗⃗ 

𝒅𝒕
= 𝟎⃗⃗   (C)  

𝒅𝒂⃗⃗ 

𝒅𝒕
= 𝟎⃗⃗    (D)  None of these 

Q-31: If 𝒓⃗ = 𝒂 𝒄𝒐𝒔𝒕 𝒊̂ + 𝒃 𝒔𝒊𝒏𝒕 𝒋̂ + 𝒃𝒕𝒌̂ 𝒕𝒉𝒆𝒏 |
𝒅𝒓⃗ 

𝒅𝒕
| is: 

 ;fn 𝒓⃗ = 𝒂 𝒄𝒐𝒔𝒕 𝒊̂ + 𝒃 𝒔𝒊𝒏𝒕 𝒋̂ + 𝒃𝒕𝒌̂ 𝒕𝒉𝒆𝒏 |
𝒅𝒓⃗ 

𝒅𝒕
| dk eku%  

(A)  𝒂𝟐 + 𝒃𝟐   (B)  𝒂𝟐    (C)  𝒃𝟐    (D)  √𝒂𝟐 + 𝒃𝟐  

 

Q-32: 𝒅𝒊𝒗 (𝒄𝒖𝒓𝒍 𝑭⃗⃗ )= 

 (A) Constant  vpj   (B)  Scalar  vfn’k   

(C)  0      (D)  𝟎⃗⃗   
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Q-33: 𝒅𝒊𝒗(∅𝑨⃗⃗ ) is 

 (A)  ∅ 𝒅𝒊𝒗 𝑨⃗⃗      (B)  grad ∅ 𝒅𝒊𝒗 𝑨⃗⃗     

(C)  ∅ 𝒅𝒊𝒗 𝑨⃗⃗ + (𝒈𝒓𝒂𝒅∅). 𝑨⃗⃗    (D)  ∅. 𝒅𝒊𝒗 𝑨⃗⃗ + (𝒈𝒓𝒂𝒅∅). 𝑨⃗⃗   

 

Q-34: If 𝒓⃗ = 𝒙𝒊̂ + 𝒚𝒋̂ + 𝒛𝒌̂ then 𝒄𝒖𝒓𝒍 𝒓⃗  

 ;fn 𝒓⃗ = 𝒙𝒊̂ + 𝒚𝒋̂ + 𝒛𝒌̂  rks 𝒄𝒖𝒓𝒍 𝒓⃗  dk eku 

(A)  0     (B)  -1    (C)  1    (D)  𝟎⃗⃗   

 

Q-35: If 𝒇 = 𝒙𝟐 + 𝒚𝟐then 𝒈𝒓𝒂𝒅 𝒇 is 

 ;fn 𝒇 = 𝒙𝟐 + 𝒚𝟐 rks 𝒈𝒓𝒂𝒅 𝒇 dk eku gS& 

(A)  𝟐𝒙 + 𝟐𝒚   (B)  𝟐𝒙𝒊̂ + 𝟐𝒚𝒋 ̂   (C)  𝟐𝒚𝒊̂ + 𝟐𝒙𝒋 ̂     (D)  None of these 

 

Q-36: If 𝒂̅ = (𝟐, 𝟏, 𝟑), 𝒃̅ = (−𝟏, 𝟐, 𝟏), 𝒄̅ = (𝟑, 𝟏, 𝟐), then 𝒂̅ ∙ (𝒃̅ × 𝒄̅) = 

 (A)  10    (B)  -10    (C)  20    (D)  14   

 

Q-37: If 𝒂̅, 𝒃̅, 𝒄̅ and 𝒂̅′, 𝒃̅′, 𝒄̅′ are reciprocal system of vectors then - 

 ;fn 𝒂̅, 𝒃̅, 𝒄̅ rFkk 𝒂̅′, 𝒃̅′, 𝒄̅′ lfn’kksa ds O;qRØe fudk; gS rks & 

(A)  𝒂̅ ∙ 𝒂̅′ + 𝒃̅ ∙ 𝒃̅′ + 𝒄̅ ∙ 𝒄̅′ = 𝟎  (B)  𝒂̅ ∙ 𝒂̅′ + 𝒃̅ ∙ 𝒃̅′ + 𝒄̅ ∙ 𝒄̅′ = 𝟏   

(C)  𝒂̅ ∙ 𝒂̅′ + 𝒃̅ ∙ 𝒃̅′ + 𝒄̅ ∙ 𝒄̅′ = 𝟑  (D)  None of the above   

 

Q-38: If ¼;fn½ 𝒓̅ = 𝒙𝒊 + 𝒚𝒋 + 𝒛𝒌, then ¼rks½ grad (
𝟏

𝒓
) = …………  

 (A)  
𝒓̅

𝒓𝟐    (B)  
−𝒓̅

𝒓𝟐    (C)  
−𝒓̂

𝒓𝟐    (D)  
𝒓̂

𝒓𝟐  
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Q-39: 𝒓𝒏 𝒓̅ is solenoidal if 𝒏 = ………….. 

 𝒓𝒏 𝒓̅  ijhukfydh; gksxk ;fn 𝒏 = ………….. 

(A)  0    (B)  3    (C)  –3   (D)  None of the above   

 

Q-40: div(𝒂̅ × 𝒃̅) = …………. 

(A)  𝟎̅      (B)  𝒃̅ ∙ curl 𝒂̅ − 𝒂̅ ∙ 𝐜𝐮𝐫𝐥 𝒃̅  

(C)  𝒃̅ ∙ curl 𝒂̅ + 𝒂̅ ∙ 𝐜𝐮𝐫𝐥 𝒃̅    (D)  None of the above   

……………………………………………………………………………………………………………………………………………………………………………………………….. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



B. Sc I Year Mathematics  
Paper: Major             Title: Algebra, Vector and Geometry 

Question Bank 
 

               Dr Sabha Kant Dwivedi, Professor in Mathematics, IEHE, Bhopal, M.P. 
 

Short Answer Questions 

Q-01: If 
𝒅𝒂⃗⃗ 

𝒅𝒕
= 𝒄⃗ × 𝒂⃗⃗ , 

𝒅𝒃⃗⃗ 

𝒅𝒕
= 𝒄⃗ × 𝒃⃗⃗  than prove that 

𝒅

𝒅𝒕
(𝒂⃗⃗ × 𝒃⃗⃗ ) = 𝒄⃗ × (𝒂⃗⃗ × 𝒃⃗⃗ ) 

 ;fn  
𝒅𝒂⃗⃗ 

𝒅𝒕
= 𝒄⃗ × 𝒂⃗⃗ , 

𝒅𝒃⃗⃗ 

𝒅𝒕
= 𝒄⃗ × 𝒃⃗⃗  rks fl) dhft,%    

𝒅

𝒅𝒕
(𝒂⃗⃗ × 𝒃⃗⃗ ) = 𝒄⃗ × (𝒂⃗⃗ × 𝒃⃗⃗ ) 

 

Q-02:  If 𝒂⃗⃗  is a constant vector then prove that 𝒅𝒊𝒗(𝒓⃗ × 𝒂⃗⃗ ) = 𝟎  

 ;fn 𝒂⃗⃗  vpj lfn’k gS rks fl) dhft,%   𝒅𝒊𝒗(𝒓⃗ × 𝒂⃗⃗ ) = 𝟎 

 

Q-03: Find Ekku Kkr dhft,%     
𝒅

𝒅𝒕
[𝒓⃗  

𝒅𝒓⃗ 

𝒅𝒕
 
𝒅𝟐𝒓⃗ 

𝒅𝒕𝟐
] 

 

Q-04: Find the reciprocal system of vectors to the set of vectors 2𝑖 + 3𝑗 − 𝑘,  𝑖 − 𝑗 − 2𝑘,  −𝑖 +

2𝑗 + 2𝑘 

fuEu lfn’kksa ds O;qRØe i)fr ds lfn’k Kkr dhft;s% 2𝑖 + 3𝑗 − 𝑘,  𝑖 − 𝑗 − 2𝑘,  −𝑖 + 2𝑗 + 2𝑘 

 

Q-05: If  𝑎 = 𝑆𝑖𝑛𝜃𝑖 + 𝐶𝑜𝑠𝜃𝑗 + 𝜃𝑘,  𝑏 = 𝐶𝑜𝑠𝜃𝑖 − 𝑆𝑖𝑛𝜃𝑗 − 3𝑘 ;  𝑐 = 2𝑖 + 3𝑗 − 𝑘,  then find the 

value of  
𝑑

𝑑𝜃
[𝑎 × (𝑏 × 𝑐)] at point 𝜃 = 0 

;fn 𝑎 = 𝑆𝑖𝑛𝜃𝑖 + 𝐶𝑜𝑠𝜃𝑗 + 𝜃𝑘,  𝑏 = 𝐶𝑜𝑠𝜃𝑖 − 𝑆𝑖𝑛𝜃𝑗 − 3𝑘 ;  𝑐 = 2𝑖 + 3𝑗 − 𝑘, gks rks 𝜃 = 0 
ij  

𝑑

𝑑𝜃
[𝑎 × (𝑏 × 𝑐)] dk eku Kkr dhft;sA  

 

Q-06: If 𝑟→ = 𝑥𝑖̂ + 𝑦𝑗̂ + 𝑧𝑘̂show that (a) 𝑑𝑖𝑣  𝑟→ = 3 (b) 𝑐𝑢𝑟𝑙 𝑟→ = 0 

 ;fn 𝑟→ = 𝑥𝑖̂ + 𝑦𝑗̂ + 𝑧𝑘̂n’kkZbZ;s fd (a) 𝑑𝑖𝑣  𝑟→ = 3 (b) 𝑐𝑢𝑟𝑙 𝑟→ = 0 

 



B. Sc I Year Mathematics  
Paper: Major             Title: Algebra, Vector and Geometry 

Question Bank 
 

               Dr Sabha Kant Dwivedi, Professor in Mathematics, IEHE, Bhopal, M.P. 
 

Q-07:  Evaluate ∫ 𝐹
→

. 𝑑 𝑟→
𝐶

where 𝐹
→

= 𝑥2𝑦2𝑖̂ + 𝑦𝑗̂ and the curve C is 𝑦2 = 4𝑥in the XY- plane from 

(0,0)to (4,4) 

 ∫ 𝐹
→

. 𝑑 𝑟→
𝐶

 dk ewY;kadu dhft,] tgk¡ 𝐹
→

= 𝑥2𝑦2𝑖̂ + 𝑦𝑗̂ vkSj C ,𝑦2 = 4𝑥, XY- lery (0,0) ls 

(4,4)rd gSA 

 

 

Q-08: If𝑎→ = 𝑠𝑖𝑛 𝜃 𝑖̂ + 𝑐𝑜𝑠 𝜃 𝑗̂ + 𝜃𝑘̂, ,ˆ3ˆsinˆcos kjib −−=  𝑐→ = 2𝑖̂ + 3𝑗̂ − 𝑘̂, find 
𝑑

𝑑𝜃
[𝑎→ ×

(𝑏
→

× 𝑐→)]at 𝜃 = 0 

 ;fn 𝑎→ = 𝑠𝑖𝑛 𝜃 𝑖̂ + 𝑐𝑜𝑠 𝜃 𝑗̂ + 𝜃𝑘̂, ,ˆ3ˆsinˆcos kjib −−=  𝑐→ = 2𝑖̂ + 3𝑗̂ − 𝑘̂, gks rks 𝜃 = 0 ij  

𝑑

𝑑𝜃
[𝑎→ × (𝑏

→
× 𝑐→)] Kkr dhft;sA 

 

Q-09: If 𝑟→ = 𝑥𝑖̂ + 𝑦𝑗̂ + 𝑧𝑘̂show that 𝑔𝑟𝑎𝑑𝑟𝑛 = 𝑛𝑟𝑛−2 𝑟→where | 𝑟→| = 𝑟 

 ;fn 𝑟→ = 𝑥𝑖̂ + 𝑦𝑗̂ + 𝑧𝑘̂rks n’kkZbZ;s fd 𝑔𝑟𝑎𝑑𝑟𝑛 = 𝑛𝑟𝑛−2 𝑟→ ;fn | 𝑟→| = 𝑟 
 

 

Q-10: If 𝑟→ = 𝑥𝑖̂ + 𝑦𝑗̂ + 𝑧𝑘̂show that (a) 𝑑𝑖𝑣  𝑟→ = 3 (b) 𝑐𝑢𝑟𝑙 𝑟→ = 0 

 ;fn 𝑟→ = 𝑥𝑖̂ + 𝑦𝑗̂ + 𝑧𝑘̂n’kkZbZ;s fd (a) 𝑑𝑖𝑣  𝑟→ = 3 (b) 𝑐𝑢𝑟𝑙 𝑟→ = 0 

 

Q-11:  Evaluate ∫ 𝐹
→

. 𝑑 𝑟→
𝐶

where 𝐹
→

= 𝑥2𝑦2𝑖̂ + 𝑦𝑗̂ and the curve C is 𝑦2 = 4𝑥in the XY- plane from 

(0,0)to (4,4) 

 ∫ 𝐹
→

. 𝑑 𝑟→
𝐶

 dk ewY;kadu dhft,] tgk¡ 𝐹
→

= 𝑥2𝑦2𝑖̂ + 𝑦𝑗̂ vkSj C ,𝑦2 = 4𝑥, XY- lery (0,0) ls 

(4,4)rd gSA 

 

Q-12: Show that ∬ (𝑎𝑥𝑖̂ + 𝑏𝑦𝑗̂ + 𝑐𝑧𝑘̂). 𝑛̂𝑑𝑠 =
4

3𝑆
𝜋(𝑎 + 𝑏 + 𝑐) where S is the surface of the sphere 

𝑥2 + 𝑦2 + 𝑧2 = 1 

 n’kkZbZ;s fd ∬ (𝑎𝑥𝑖̂ + 𝑏𝑦𝑗̂ + 𝑐𝑧𝑘̂). 𝑛̂𝑑𝑠 =
4

3𝑆
𝜋(𝑎 + 𝑏 + 𝑐) tgk¡ S xksys 𝑥2 + 𝑦2 + 𝑧2 = 1dk LkEiw.kZ 

i`"B gSA 
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Q-13:     Use Stoke’s theorem to prove that ∫ (𝑒𝑥𝑑𝑥 + 2𝑦𝑑𝑦 − 𝑑𝑧)
𝐶

= 0where C is the curve given by 

𝑥2 + 𝑦2 = 4,  𝑧 = 2 

 LVksDl izes; ls flð dhft, fd ∫ (𝑒𝑥𝑑𝑥 + 2𝑦𝑑𝑦 − 𝑑𝑧)
𝐶

= 0 tgk¡ C oØ 𝑥2 + 𝑦2 = 4,  𝑧 = 2gSA 

 

 

Q-14: Prove that  [𝒂⃗⃗ + 𝒃⃗⃗     𝒃⃗⃗ + 𝒄⃗     𝒄⃗ + 𝒂⃗⃗ ] = 𝟐[𝒂⃗⃗  𝒃⃗⃗  𝒄⃗ ]  

 fl) dhft;s [𝒂⃗⃗ + 𝒃⃗⃗     𝒃⃗⃗ + 𝒄⃗     𝒄⃗ + 𝒂⃗⃗ ] = 𝟐[𝒂⃗⃗  𝒃⃗⃗  𝒄⃗ ]  

 

Q-15: Show that the vector - 

 𝑭⃗⃗ = (𝒙 + 𝟑𝒚)𝒊̂ + (𝒚 − 𝟐𝒛)𝒋̂ + (𝒙 − 𝟐𝒛)𝒌̂ is a solenoidal. 

 

 n'kkZb;s fd lfn’k 𝑭⃗⃗ = (𝒙 + 𝟑𝒚)𝒊̂ + (𝒚 − 𝟐𝒛)𝒋̂ + (𝒙 − 𝟐𝒛)𝒌̂  ,d ifjukfydh; lfn’k gS&  

 

Q-16:     Show that the vector 

 𝑭⃗⃗ = (𝐬𝐢𝐧𝒚 + 𝒛)𝒊̂ + (𝒙 𝐜𝐨𝐬𝒚 − 𝒛)𝒋̂ + (𝒙 − 𝒚)𝒌̂ is irrotational vector. 

 

 fl) dhft;s lfn’k 𝑭⃗⃗ = (𝐬𝐢𝐧𝒚 + 𝒛)𝒊̂ + (𝒙 𝐜𝐨𝐬 𝒚 − 𝒛)𝒋̂ + (𝒙 − 𝒚)𝒌̂  ,d vk?kw.khZ lfn’k gS& 

 

Q-17: If  ¼;fn½      𝒓⃗ (𝒕) = 𝟐𝒊̂ + 𝒋̂ + 𝟐𝒌̂        when  ¼tc½ 𝒕 = 𝟐 

            𝒓⃗ (𝒕) = 𝟒𝒊̂ − 𝟐𝒋̂ + 𝟑𝒌̂            when   ¼tc½ 𝒕 = 𝟑 

                  Then prove that   ¼rks fl) dhft;½s  

  ∫  𝒓⃗ 
𝟑

𝟐
.
𝒅 𝒓⃗ 

𝒅𝒕
 dt=10  

Q-18:    If  ¼;fn½ 𝒓⃗ (𝒕) = 𝟓𝒕𝟐𝒊̂ + 𝒕𝒋̂ − 𝒕𝟑𝒌̂  then show that ¼rks fl) dhft;s½&       

  ∫  𝒓⃗ 
𝟐

𝟏
× 

𝒅𝟐 𝒓⃗ 

𝒅𝒕𝟐
 dt = −𝟏𝟒𝒊̂ + 𝟕𝟓𝒋̂ − 𝟏𝟓𝒌̂ 
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Q-19: If 
𝒅𝒂⃗⃗ 

𝒅𝒕
= 𝒄⃗ × 𝒂⃗⃗ , 

𝒅𝒃⃗⃗ 

𝒅𝒕
= 𝒄⃗ × 𝒃⃗⃗  than prove that 

𝒅

𝒅𝒕
(𝒂⃗⃗ × 𝒃⃗⃗ ) = 𝒄⃗ × (𝒂⃗⃗ × 𝒃⃗⃗ ) 

  

Q-02: If 𝒂⃗⃗  is a constant vector then prove that 𝒅𝒊𝒗(𝒓⃗ × 𝒂⃗⃗ ) = 𝟎  

 ;fn 𝒂⃗⃗  vpj lfn’k gS rks fl) dhft,%   𝒅𝒊𝒗(𝒓⃗ × 𝒂⃗⃗ ) = 𝟎 

 

Q-21:     Find Ekku Kkr dhft,%     
𝒅

𝒅𝒕
[𝒓⃗  

𝒅𝒓⃗ 

𝒅𝒕
 
𝒅𝟐𝒓⃗ 

𝒅𝒕𝟐
] 

  

Q-22: Show that necessary and sufficient condition for the vector 𝒂̅ (𝒕) to have constant direction is 

𝒂̅ ×
𝒅𝒂̅

𝒅𝒕
= 𝟎̅. 

 n’kkZb;s fd fdlh lfn’k 𝒂̅ (𝒕) dh fLFkj fn’kk gksus dk vko’;d ,oa i;kZIr izfrcU/k 𝒂̅ ×
𝒅𝒂̅

𝒅𝒕
= 𝟎̅ gSA 

 

 Q-23: If 𝒂̅ is a constant vector, then show that curl (𝒂̅ × 𝒓̅) = 𝟐𝒂̅. 

 ;fn 𝒂̅  ,d vpj lfn’k gks rks fl) dhft, fd curl (𝒂̅ × 𝒓̅) = 𝟐𝒂̅. 

 

Q-24:     Prove that curl [𝒓̅ × (𝒂̅ × 𝒓̅)] = 𝟑𝒓̅ × 𝒂̅, where 𝒂̅ is a constant vector. 

 fl) dhft, fd curl [𝒓̅ × (𝒂̅ × 𝒓̅)] = 𝟑𝒓̅ × 𝒂̅ tgk¡ 𝒂̅ ,d fu;r lfn’k gSA 

 

 

 

 

……………………………………………………………………………………………………………………………………………………………………………….. 
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Long Answer Questions 

Q-01: Find ∫ 𝑭⃗⃗ . 𝒅𝒓⃗ 
 

𝒄
 where 𝑭⃗⃗ = (𝒙𝟐 + 𝒚𝟐)𝒊̂ − 𝟐𝒙𝒚𝒋̂ and 𝑪 is a rectangle in 𝐗𝐘 plane bounded by 

 𝒙 = 𝒐, 𝒚 = 𝒂, 𝒙 = 𝒂, 𝒚 = 𝒐  

 ∫ 𝑭⃗⃗ . 𝒅𝒓⃗ 
 

𝒄
 dk ewY;kadu dhft, tgka 𝑭⃗⃗ = (𝒙𝟐 + 𝒚𝟐)𝒊̂ − 𝟐𝒙𝒚𝒋̂  rFkk 𝑪, 𝐗𝐘 lery es c ,d vk;r gS tks 

𝒙 = 𝒐, 𝒚 = 𝒂, 𝒙 = 𝒂, 𝒚 = 𝒐 ls f?kjk gSA 

 

Q-02: Prove that 𝒈𝒓𝒂𝒅 (𝑨⃗⃗ . 𝑩⃗⃗ ) = (𝑨⃗⃗ . 𝛁)𝑩⃗⃗ + (𝑩⃗⃗ . 𝛁)𝑨⃗⃗ + 𝑨⃗⃗ × 𝒄𝒖𝒓𝒍 𝑩⃗⃗ + 𝑩⃗⃗ × 𝒄𝒖𝒓𝒍 𝑨⃗⃗  

 

Q-03: Prove that fl) dhft,% 𝒅𝒊𝒗 𝒈𝒓𝒂𝒅 𝒓𝒎 = 𝒎(𝒎 + 𝟏)𝒓𝒎−𝟐  

 

Q-04: Evaluate ∬(𝒚𝒛𝒊̂ + 𝒛𝒙𝒋̂ + 𝒙𝒚𝒌̂). 𝒅𝒔 
 

𝒔
where 𝑺 is the surface of the sphere 𝒙𝟐 + 𝒚𝟐 + 𝒛𝟐 = 𝟏 

in first octant. 

 ∬(𝒚𝒛𝒊̂ + 𝒛𝒙𝒋̂ + 𝒙𝒚𝒌̂). 𝒅𝒔 
 

𝒔
dk eku Kkr dhft, tgka 𝑺  xksys 𝒙𝟐 + 𝒚𝟐 + 𝒛𝟐 = 𝟏 i`"B gS tks fd izFke 

v"Vka’k esa fLFkr Gsa 

 

Q-05:  Find the directional derivative of the function ∅ = 𝒙𝟐 − 𝟐𝒚𝟐 + 𝟒𝒛𝟐 at the 
point 𝑷(𝟏, 𝟏, −𝟏) in the direction 𝟐𝒊 + 𝒋 − 𝒌. 

Qyu ∅ = 𝒙𝟐 − 𝟐𝒚𝟐 + 𝟒𝒛𝟐
 dk fcanq 𝑷(𝟏, 𝟏,−𝟏)  ij 𝟐𝒊 + 𝒋 − 𝒌  dh fn’kk esa fnd~ vodyt Kkr 

dhft,A 

 

Q-06:     Evaluate ∫∫ 𝑭. 𝒏 𝒅𝒔
 

𝒔
 with the help of Gauss’s divergence theorem for 

 𝑭⃗⃗ = 𝟒𝒙𝒊 − 𝟐𝒚𝟐𝒋 + 𝒛𝟐𝒌  taken over the region S bounded by 𝒙𝟐 + 𝒚𝟐 = 𝟒, 𝒛 =

𝟎 𝒂𝒏𝒅 𝒛 = 𝟑. 

xkWl MkbojtSUl izes; dh lgk;rk ls ∫∫ 𝑭. 𝒏 𝒅𝒔
 

𝒔
  dk eku Kkr dhft, tgka 𝑭⃗⃗ = 𝟒𝒙𝒊 − 𝟐𝒚𝟐𝒋 + 𝒛𝟐𝒌  

{ks= 𝒙𝟐 + 𝒚𝟐 = 𝟒, 𝒛 = 𝟎 𝒂𝒏𝒅 𝒛 = 𝟑 ls c) gSA   
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Q-07: Prove that 𝑐𝑢𝑟𝑙 (𝐴
→

× 𝐵
→

) = (𝐵
→

. 𝛻
→

) 𝐴
→

− (𝐴
→

. 𝛻
→

) 𝐵
→

+ 𝐴
→

𝑑𝑖𝑣 𝐵
→

− 𝐵
→

𝑑𝑖𝑣 𝐴
→

 

 flð dhft;s fd 𝑐𝑢𝑟𝑙 (𝐴
→

× 𝐵
→

) = (𝐵
→

. 𝛻
→

) 𝐴
→

− (𝐴
→

. 𝛻
→

) 𝐵
→

+ 𝐴
→

𝑑𝑖𝑣 𝐵
→

− 𝐵
→

𝑑𝑖𝑣 𝐴
→

 

 

Q-08:      Verify Stoke’s theorem when 𝐹
→

= 𝑦𝑖̂ + 𝑧𝑗̂ + 𝑥𝑘̂and surface S is the part of the sphere 

 𝑥2 + 𝑦2 + 𝑧2 = 1 above the XY- plane. 

 LVksDl izes; dk lR;kiu dhft, tc 𝐹
→

= 𝑦𝑖̂ + 𝑧𝑗̂ + 𝑥𝑘̂ rFkk ì"B S xksys 𝑥2 + 𝑦2 + 𝑧2 = 1dk XY-lery 

ds Åij dk Hkkx gSA 

 

Q-09:     If 𝑎→
′
, 𝑏
→′

, 𝑐→
′
are reciprocal vectors of vectors 𝑎→ , 𝑏

→
, 𝑐→

 
respectively then prove that 𝑎→

′
×

𝑏
→′

+ 𝑏
→′

× 𝑐→
′
+ 𝑐→

′
× 𝑎→

′
=

𝑎→+𝑏
→

+𝑐→

[𝑎→𝑏
→

𝑐→]
 if vector 𝑎→

 
, 𝑏
→ 

, 𝑐→
 
 are non coplanar 

 ;fn 𝑎→
′
, 𝑏
→′

, 𝑐→
′
Øe’k% lfn’kksa 𝑎→ , 𝑏

→
, 𝑐→

 
ds O;qØe lfn’k gSa rks flð dhft;s fd& 𝑎→

′
× 𝑏

→′

+ 𝑏
→′

× 𝑐→
′
+

𝑐→
′
× 𝑎→

′
=

𝑎→+𝑏
→

+𝑐→

[𝑎→𝑏
→

𝑐→]
 

tgk¡ lfn’k 𝑎→
 
,   𝑏
→

,  𝑐→vleryh; gSaA 

 

Q-10: Prove that 𝑐𝑢𝑟𝑙 (𝐴
→

× 𝐵
→

) = (𝐵
→

. 𝛻
→

) 𝐴
→

− (𝐴
→

. 𝛻
→

) 𝐵
→

+ 𝐴
→

𝑑𝑖𝑣 𝐵
→

− 𝐵
→

𝑑𝑖𝑣 𝐴
→

 

 flð dhft;s fd 𝑐𝑢𝑟𝑙 (𝐴
→

× 𝐵
→

) = (𝐵
→

. 𝛻
→

) 𝐴
→

− (𝐴
→

. 𝛻
→

) 𝐵
→

+ 𝐴
→

𝑑𝑖𝑣 𝐵
→

− 𝐵
→

𝑑𝑖𝑣 𝐴
→

 

Q-11:    Evaluate ∫ 𝐹
→

. 𝑑 𝑟→
𝐶

 where 𝐹
→

= (𝑥2 + 𝑦2)𝑖̂ − 2𝑥𝑦𝑗̂ and C is the rectangle in the XY-plane 

bounded by 𝑦 = 0, 𝑥 = 𝑎 ; 𝑦 = 𝑏, 𝑥 = 0  

 ∫ 𝐹
→

. 𝑑 𝑟→
𝐶

 dk ewY;kadu dhft,] tgk¡ 𝐹
→

= (𝑥2 + 𝑦2)𝑖̂ − 2𝑥𝑦𝑗̂ rFkk C, XY-lery dk ,d vk;r gS tks 

𝑦 = 0, 𝑥 = 𝑎 ; 𝑦 = 𝑏, 𝑥 = 0 ls f?kjk gSA 

 

Q-12: Use Green’s Theorem in plane to evaluate 𝐼 = ∮ {(𝑥 + 2𝑦)𝑑𝑥 + (𝑦 + 3𝑥)𝑑𝑦}
𝑐

 where C is the 

circle 𝑥2 + 𝑦2 = 1 

 Lkery esa xzhu ds izes; dk lR;kiu 𝐼 = ∮ {(𝑥 + 2𝑦)𝑑𝑥 + (𝑦 + 3𝑥)𝑑𝑦}
𝑐

 ds fy, dhft,] tgk¡ C o`Ùk 

𝑥2 + 𝑦2 = 1 gSA  
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Q-13:  Verify Stoke’s theorem when 𝐹
→

= 𝑦𝑖̂ + 𝑧𝑗̂ + 𝑥𝑘̂and surface S is the part of the sphere 𝑥2 +

𝑦2 + 𝑧2 = 1 above the XY- plane. 

 LVksDl izes; dk lR;kiu dhft, tc 𝐹
→

= 𝑦𝑖̂ + 𝑧𝑗̂ + 𝑥𝑘̂ rFkk ì"B S xksys 𝑥2 + 𝑦2 + 𝑧2 = 1dk XY-

lery ds Åij dk Hkkx gSA 

 

Q-14:     Show that 𝛁𝟐(𝒓𝒏𝒓⃗ ) = 𝒏(𝒏 + 𝟑)𝒓𝒏−𝟐𝒓⃗   where 𝒓⃗ = 𝒙𝒊̂ + 𝒚𝒋̂ + 𝒛𝒌̂ 

 fl) dhft;s 𝛁𝟐(𝒓𝒏𝒓⃗ ) = 𝒏(𝒏 + 𝟑)𝒓𝒏−𝟐𝒓⃗   tgk¡ 𝒓⃗ = 𝒙𝒊̂ + 𝒚𝒋̂ + 𝒛𝒌̂  gSA 

 

Q-15: Evaluate ∬ 𝑭⃗⃗ . 𝒏̂ 𝒅𝒔
 

𝟑
 where 𝑭⃗⃗ = 𝟒𝒙𝒊̂ − 𝟐𝒚𝟐𝒋̂ + 𝒛𝟐𝒌̂, 𝑺 is surface bounded by  

𝒙𝟐 + 𝒚𝟐 = 𝟒, 𝒛 = 𝟎, 𝒛 = 𝟑 

 eku Kkr dhft;s ∬ 𝑭⃗⃗ . 𝒏̂ 𝒅𝒔
 

𝟑
 𝑭⃗⃗ = 𝟒𝒙𝒊̂ − 𝟐𝒚𝟐𝒋̂ + 𝒛𝟐𝒌̂,     𝑺, 𝒙𝟐 + 𝒚𝟐 = 𝟒, 𝒛 = 𝟎, 𝒛 = 𝟑  ls ifjc) 

izns’k gSA 

 

Q-16:    Evaluate ∫ (𝒆−𝒙 

𝒄
𝐬𝐢𝐧𝒚 𝒅𝒙 + 𝒆−𝒙 𝐜𝐨𝐬 𝒚 𝒅𝒚) where 𝑪 is  a rectangle with vertices 

(𝟎, 𝟎), (𝝅, 𝟎), (𝝅, 𝝅 𝟐⁄ ), (𝟎, 𝝅 𝟐⁄ )  

 Ekku Kkr dhft;s ∫ (𝒆−𝒙 

𝒄
𝐬𝐢𝐧𝒚 𝒅𝒙 + 𝒆−𝒙 𝐜𝐨𝐬𝒚 𝒅𝒚) tgk¡ 𝑪 ,d vk;r gS ftlds 'kh"kZ 

(𝟎, 𝟎), (𝝅, 𝟎), (𝝅, 𝝅 𝟐⁄ ), (𝟎, 𝝅 𝟐⁄ )  gSA 

 

Q-17: If 𝒂 ⃗⃗  ⃗  is a constant vector then show that – 

 ;fn 𝒂 ⃗⃗  ⃗ ,d vpj lfn’k gS rks fn[kkbZ;s& 

(i) 𝒅𝒊𝒗 (𝒓⃗ × 𝒂⃗⃗ ) = 𝟎 

(ii) 𝒄𝒖𝒓𝒍(𝒓⃗ × 𝒂⃗⃗ ) = −𝟐𝒂⃗⃗  
 

Q-18:  Find directional derivative of  
𝟏

𝒓
  in the direction of  𝒓 ⃗⃗    where 𝒓⃗ = 𝒙𝒊̂ + 𝒚𝒋̂ + 𝒛𝒌̂ 

 Qyu 
𝟏

𝒓
  dk fn’kh; vodyt lfn’k 𝒓 ⃗⃗   dh fn’kk esa Kkr dhft;s tgka 𝒓⃗ = 𝒙𝒊̂ + 𝒚𝒋̂ + 𝒛𝒌̂  gS 
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Q-19: Evaluate ∫ 𝐹̅ ∙ 𝑑𝑟̅,
 

𝑐
 where 𝐹̅ = 𝑥𝑦𝑖 + (𝑥2 + 𝑦2)𝑗 and C is the rectangle in the 𝑥𝑦-plane 

bounded by the lines 𝑦 = 2, 𝑥 = 1, 𝑦 = 10 and 𝑥 = 4. 

 ∫ 𝐹̅ ∙ 𝑑𝑟̅
 

𝑐
  dk eku Kkr dhft,] tgk¡ 𝐹̅ = 𝑥𝑦𝑖 + (𝑥2 + 𝑦2)𝑗 vkSj C, 𝑥𝑦&lery esa ,d vk;r gS tks ljy 

js[kkvksa 𝑦 = 2, 𝑥 = 1, 𝑦 = 10 rFkk 𝑥 = 4 ls ifjc) gSA   

 

Q-20:    (a) Discuss Surface Integral.  

  i`"Bh; lekdy dh foospuk dhft,A  

 (b) Evaluate ∫ 𝐹̅ ∙ 𝑛̂ 𝑑𝑠,
 

𝑠
 where 𝐹̅ = 𝑦𝑖 + 2𝑥𝑗 + 𝑧𝑘 and 𝑆 is the surface of the plane 2𝑥 +

𝑦 = 6 in the first octant cut off by the plane 𝑧 = 4. 

 ∫ 𝐹̅ ∙ 𝑛̂ 𝑑𝑠
 

𝑠
 dk eku Kkr dhft,A tgk¡ 𝑆 izFke v"Vka’kd esa lery 2𝑥 + 𝑦 = 6 dk ì"B gS] tks lery 

𝑧 = 4 ls dkVk x;k gSA  

 

Q-21: Evaluate ∬(𝑦𝑧𝑖̂ + 𝑧𝑥𝑗̂ + 𝑥𝑦𝑘̂). 𝑑𝑠 
 

𝑠
where 𝑆 is the surface of the sphere 𝑥2 + 𝑦2 + 𝑧2 = 1 in 

first octant. 

 ∬(𝑦𝑧𝑖̂ + 𝑧𝑥𝑗̂ + 𝑥𝑦𝑘̂). 𝑑𝑠 
 

𝑠
dk eku Kkr dhft, tgka 𝑆  xksys 𝑥2 + 𝑦2 + 𝑧2 = 1 i`"B gS tks fd izFke 

v"Vka’k esa fLFkr Gsa 

…………………………………………………………………… 
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Question bank 

B.sc I year  

Paper-Major-2/Minor/Open Elective 

Title: Calculus and Differential Equation 

Part- A 

Very Short Question 

Q. 1 If  ( )     , then   ( ) is _______ 

 ;fn ( )     ,rc   ( ) gksxk --------------------- 

 

Q. 2   (    )   

 

Q. 3 if                
     then   is  

 ;fn               
     rc     

 

Q. 4   
  

 
 
  

 
 ......... is the expansion of which function.  

 Js.kh   
  

 
 
  

 
 ......... fdl Qyu dk izlkj gSA 

 

Q. 5 If       then find 
   

    
 

 ;fn        rc 
   

    
Kkr djsaA  

 

Q. 6 If  (   )  
     

       
  then find   (   ) 

 ;fn (   )  
     

       
  rc   (   )Kkr djksA  

 

Q. 7 Find the degree of  (   )= tan-1(
 

 
) 

  (   )= tan-1(
 

 
) dh ?kkr Kkr djsA  
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Q. 8 If       (
 

 
)   then find 

   

  
  

  

  
 

 ;fn       (
 

 
)   rc 

   

  
  

  

  
 Kkr djsaA 

 

Q. 9 Find the asymptotes of the curve 
  

  
 
  

  
   

 oØ 
  

  
 
  

  
   dh            ds lehdj.k Kkr djsaA  

 

Q. 10 Find the equation of asymptote for the curve  

                 which is parallel to y-axis.  

 oØ                 dh        ;k¡ Kkr djsa tks y- v{k ds lekukUrj gSA 

 

Q. 11 If           find p.  

 ;fn         gks rc p Kkr djksaA 

 

Q. 12  Find the radius of curvature of the curve                at origin 

     fcUnw ij oØ                dh oØrk f=T;k Kkr djsaA  

 

Q. 13 Find the multiple points of the curve              

 oØ             dk cgqy fcUn qKkr djsaA 

 

Q. 14 Solve∫        

 gy djsa∫        

 

Q. 15 Solve ∫
 

       
   

 gy djsa∫
 

       
   

 

Q. 16 Solve ∫ ∫        
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 gy djsa∫ ∫        
 

 

 

 
 

 

Q. 17 Solve ∫ ∫ (
 

 
)
 

    
  ⁄

 

 

 
 

 gy djsa ∫ ∫ (
 

 
)
 

    
  ⁄

 

 

 
 

 

Q. 18 ∫ ∫    (   )     
 

  ⁄

  ⁄

 
 

 

Q. 19 Solve ∫ ∫        
√     

 

  

 
 

 gy djsa∫ ∫        
√     

 

  

 
 

 

Q. 20 Find the value of ∫       
 
 ⁄

 
         

 ∫       
 
 ⁄

 
         dk eku Kkr djsaA  

 

Q. 21 Find the value of ∫   (    )  ⁄   
 

 
  

 ∫   (    )  ⁄   
 

 
 dk eku Kkr djsaA  

 

Q. 22 ∫            
 
 ⁄

 
 

 

 

Q. 23 Find the area of one loop of            

  

            ds ,d ywi dk {ks=Qy Kkr djsA 

 

Q. 24 Find the area of r         

 r        dk {ks=Qy Kkr djsaA 
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Q. 25 Write the intrensic equation of circle of radius a  

 a f=T;k okys o`Ùk dk uSt lehdj.k fy[ksA 

 

Q. 26 Write the length of curve for r = acos 

 oØ r = acos dh yEckbZ fy[ksA 

 

Q. 27 Write the formula for length of arc in parametric form.  

 Izkpfyd lehdj.kksa dk pki lw= fy[kksA 

 

Q. 28 Write the value of ⌈  ⁄  ,⌈  

 ⌈  ⁄  ,⌈  dk eku fy[ksA 

 

Q. 29 Solve ∫    
 

 
   

 gy djs∫    
 

 
   

 

Q. 30 ∫√         

  

Q. 31 Find the I.F. of      
  

  
        

     
  

  
        dk I.F. Kkr djsA 

 

Q. 32 Find the I.F. of 
  

  
 
 

 
     

  

  
 
 

 
     dk I.F. Kkr djsA 

 

Q. 33 Mdx + Ndy = 0 is exact if 
  

  
  

Mdx + Ndy = 0 ;FkkrFk gksrh gS ;fn 
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Q. 34 If 
 

 
(
  

  
 
  

  
)   ( ) then IF is  

;fn 
 

 
(
  

  
 
  

  
)   ( ) rc IF gksxkA 

 

Q. 35 Write clairaut's equation  

 Dysjks dk lehdj.k fy[kksA 

 

Q. 36 Write Lagrange's equation. 

 ySxzkat dk lehdj.k fy[ksA 

 

Q. 37 Solve y = px + ap (1- p)  

 gy djs y = px + ap (1- p) 

 

Q. 38 Examine that (     )           is exact  

 fn[kkb, fd (     )           ;FkkrFk lehdj.k gSA 

 

Q. 39 Write Bernouli's equation  

 cuksZyh dk lehdj.k fy[ksA 

 

Q. 40 
  

  
       is which differential equation  

 
  

  
        dkSu lk vody lehdj.k gSA 

 

Q. 41 Write the Auxiliary equation of (D3 – 6D2 + 7D - 7) y = 0  

 (D3 – 6D2 + 7D - 7) y = 0  dk lgk;d lehdj.k fy[ksA 

 

Q. 42 Solve 
   

   
  

  

  
      

 gy dj s
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Q. 43 Solve 
   

   
  

  

  
      

 gy djs 
   

   
  

  

  
      

 

Q. 44 
 

(   ) 
     

 

Q. 45 
 

     
       

  

Q. 46 Find the complementary of 
   

   
         

 
   

   
        dk iwjd Qyu Kkr djsA 

 

Q. 47 Write the condition when y = eax is the solution of  
   

   
  

  

  
      

 y = eax  
lehdj.k 

   

   
  

  

  
      dk gy dc gksxkA  

  

Q. 48 If P + Qx = 0 then the part of complementary function of is _______ 

 ;fn P + Qx = 0 rc lehdj.k 
   

   
  

  

  
      ds iwjd Qyu dk Hkkx gksxk जब  -- 

 

Q. 49 C.F. of 
   

   
  

  

  
           is  

 
   

   
  

  

  
           dk C.F. gksxk 

 

Q. 50 Find the C.F. of (D4-1)y = Cosx  

 (D4- 1)y = Cosx  dk C.F. Kkr djsA 

  

 

___________________ 
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Answers of Part –A 

1. (   )   

 

2. 
  

(   ) 
  (    )    

 

3. 1 

 

4. Sinx 

 

5. (    )    

 

6. 0 

 

7. 0 

 

8. 2u 

 

9. bx = + ay  

 

10. x = + 1   

 

11. csec  tan   

 

12. 2/3  

 

13. (a, a)  

 

14. –cosx + 
     

 
 

 

15. 
 

√ 
     (√     ) 

 

16. 
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17. 
 

 
 

 

18. 0 

 

19. 
  

 
 

 

20. 
 

  
 

 

21. 
 

  
 

 

22. 
  

 
     

 

23. 
  

 
 

 

24.  2    

 

25.      

 

26.    

 

27.  S = ∫ √(
  

  
)
 

 (
  

  
)
 

  
 

 
 

 

28. √    

 

29.       
 

     
 

 

     
    

 

30. 
 

 
√      

  

 
      (

 

 
) 

 

31.       

 

32.    

33. 
  

  
 



Question Bank Workshop November 2022 |  
Govt Dr Shyama Prasad Mukherjee Science & Commerce College, Bhopal MP 

Tele. No. 07552551837 | Website : www.gscbhopal.in | E-mail : hegbsccbho@mp.gov.in Page 9 
 

 

34.  ∫ ( )   

 

35.       ( ) 

 

36.      ( )   ( ) 

 

37.         (   ) 

 

38.      

 

39. 
  

  
        

 

40. Linear differential equation / jSf[kd vody lehdj.k 

 

41.               

 

42.      
      

   

 

43.       
      (     ) 

 

44. 
  

  
    

 

45. 
  

  
       

 

46.                  

 

47.           

 

48.     

49. (      ) 
  

 

50.    
      

       (     ) 
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PART – B 

Short Answer Type Question 

 

Q. 1 Write a short note about the contribution of vedic age in mathematics. 

 oSfnd dky esa xf.kr ds ;ksxnku ds ckjs esa fyf[k,A 

 

Q. 2 If                 , then prove 
   

   
       

;fn                 rks n'kkZb;s 
   

   
        

 

Q. 3 If y = eaxsinbx, prove y2 – 2ay1 + (a2 + b2) y = 0 

 ;fn y = eaxsinbx fl) dhft, y2 – 2ay1 + (a2 + b2) y = 0 

 

Q. 4 Expand tan-1x using Maclaurin's expansion . 

 tan-1x dk eSDyfju Js.kh izlkj dhft,A 

  

Q. 5 If u = exyz, then prove that  
   

      
 (             )     

 ;fn u = exyz 
rks fl) dhft, fd 

   

      
 (             )     

 

Q. 6 Find the radius of curvature of y2 = 4ax.  

 y2 = 4ax dh oØrk f=T;k Kkr djsA 

 

Q. 7 Find the radius of curvature in polar form.  

 oØrk f=T;k ds fy, /kqzoh; lw= Kkr djsA 

 

Q. 8 Find the point of inflexion for y = 3x
4
 – 4x

3
 + 1 

 oØ y = 3x
4
 – 4x

3
 + 1 ds ufr ifjorZu fcUnq Kkr dhft,A 
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Q. 9 Solve ∫         

 ∫         gy djsA  

 

Q. 10 Solve ∫
  

        
 

 ∫
  

        
dk eku fudkyksA 

 

Q. 11 Solve ∫ ∫    ⁄      
  

 

 

 
 

 ∫ ∫    ⁄      
  

 

 

 
gy djsA  

 

Q. 12 Solve ∫        
  ⁄

 
 

 gy djs&∫        
  ⁄

 
 

 

Q. 13 Find the length of arc y = log secx, x = 0 to x = /3 

 oØy = log secx, x = 0 lsx = /3 ds pki dh yEckbZ Kkr dhft,A 

 

Q. 14 Find the area between the curve y = x
2
 and y = x  

 ijoy; y = x
2 
vkSj y = x ds chp ds {ks= dk {ks=Qy Kkr dhft,A 

 

Q. 15 Solve  
  

  
 
  

 
      

 
  

  
 
  

 
      dks gy djsA 

 

Q. 16 Solve 
   

  
       

 
   

  
      dks gy djsA  

 

Q. 17 Solve (   )   (   )     

(   )   (   )     dks gy djsA 
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Q. 18 Solve            

           dks gy djsA 

 

Q. 19 Solve      √     

      √     dks gy djsA  

 

Q. 20 Find the orthogonal trajectory of            

          dk yEcdks.kh; laNsnh Kkr djsaA 

 

Q. 21 Solve 
   

   
  

  

  
     

 
   

   
  

  

  
     dks gy djsA  

 

Q. 22 Solve by variation of parameter 
   

   
            

 Izkpy fopj.k dh fof/k ls
   

   
            dks gy djsaA 

 

Q. 23 Solve (D
4
 – 5D

2
 + 4) y = 0 

 (D
4
 – 5D

2
 + 4) y = 0 dks gy djs 

 

Q. 24 Solve - (D
4
 + m

4
)y = 0 

 (D
4
 + m

4
) y = 0 dks gy djsa 

 

Q. 25 Solve (D
2
 + D-2) y = e

x 

 (D
2
 + D-2) y = e

x 
dks gy djsA 

 

------------------------ 
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PART- C  

Long Answer Type Question 

 

Q. 1 If y = a cos logx + b sin logx, then prove        (    )      ( 
   )     

 ;fny = a cos logx + b sin logx fl) djs        (    )      ( 
   )     

 

Q. 2 Prove that            
   

  
 
    

  
 
    

  
   

 fl) djs dh            
   

  
 
    

  
 
    

  
........ 

 

Q. 3 Prove that         
  

 
 
  

  
 
  

  
   

 fl) djs dh         
  

 
 
  

  
 
  

  
   

 

Q. 4 If       (
     

   
) then show that 

   

  
  

  

  
      

 ;fn       (
     

   
) gS] rks fl) dhft, fd 

   

  
  

  

  
      

 

Q. 5 Find the asymptotes of                         

fuEu fyf[kr oØ dh vuUrLif'kZ;k¡ Kkr dhft,                         

 

Q. 6 Find the asymptotes of            

 fuEufyf[kr oØ dh vuUrLif'k;k¡ Kkr dhft,            

 

Q. 7 Prove that the radius of curvature of    (      )    (      ) is        
 

 
 

fl) djs dh    (      )    (      ) dh oØrk f=T;k        
 

 
gksrh gSA  

  

Q. 8 Prove that if            then radius of curvature is   
  

(   )    
 

 ;fn             rc oØrk f=T;k   
  

(   )    
 gksrh gSA  
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Q. 9 Trace the curve   (    )      

   (    )    dk vuqjs[k.k djsA  

 

Q. 10 Trace the curve       (   ) 

       (   ) dk vuqjs[k.k djsA 

 

Q. 11 Solve∫
  

               

  ⁄

 
 

 gy djsa ∫
  

               

  ⁄

 
 

 

Q. 12 Solve ∫
  

       

  ⁄

 
 

 ∫
  

       

  ⁄

 
 gy djsa 

 

Q. 13 Solve  ∫ ∫ ∫ (        )      
 

  

 

  

 

  
 

 gy djsa ∫ ∫ ∫ (        )      
 

  

 

  

 

  
 

 

Q. 14 Show that  ∫    ⁄ (   )  ⁄    
  

   

 

 
 

 fl) dhft, fd ∫    ⁄ (   )  ⁄    
  

   

 

 
 

 

Q. 15 Find the area of ellipse  

 nh?kZo`r dk {ks=Qy Kkr djsaA 

 

Q. 16 Solve (    )   (        )   

 gy djsa (    )   (        )   

 

Q. 17 Solve  
  

  
          



Question Bank Workshop November 2022 |  
Govt Dr Shyama Prasad Mukherjee Science & Commerce College, Bhopal MP 

Tele. No. 07552551837 | Website : www.gscbhopal.in | E-mail : hegbsccbho@mp.gov.in Page 15 
 

 gy djsa  
  

  
          

  

Q. 18 Solve          
  (       )

     
 

 gy djsa         
  (       )

     
 

 

Q. 19 Solve                

 gy djsa                

 

Q. 20 Solve      (    ) 

 gy djsa     (    ) 

 

Q. 21 Solve (    )  (    )  

 gy djsa (    )  (    )  

 

Q. 22 Solve 
   

   
  

  

  
            

gy djsa 
   

   
  

  

  
            

 

Q. 23 Solve (    )            

gy djsa (    )            

 

Q. 24 Solve   
   

   
   

  

  
        

 gy djsa   
   

   
   

  

  
        

 

Q. 25 Solve   
   

   
  

  

  
           

 gy djsa   
   

   
  

  

  
           



GOVT DR SHYAMA PRASAD MUKHERJEE SCIENCE & COMMERCE 

Question Bank 

Class – B.Sc. II Year 

Paper- I 

Very short answer type questions: 

1. किसी समूह िा तत्समि अवयव अद्वितीय होता है | 

उपपद्वि :  मान लो किसी समूह 𝐺 िे दो तत्समि अवयव 𝑒 और 𝑒1हैं | 

अब 𝑒 िो तत्समि अवयव लेने पर,   𝑒𝑒1 = 𝑒1  

एवं 𝑒1 िो तत्समि अवयव लेन ेपर,  𝑒𝑒1 =  𝑒 

अतएव                                              𝑒1  =  𝑒𝑒1 =  𝑒.  

 अतः एि समूह िा तत्समि अवयव अद्वितीय  ह ै| 

 

Show that the identity element of a group is unique. 

Ans. let 𝑒 and 𝑒1 be two identity elements of group 𝐺. Then, we have 𝑒𝑒1 =  𝑒1 if 𝑒 is 

the identity and 𝑒𝑒1 =  𝑒 if 𝑒1 is the identity. 

But 𝑒𝑒1 is a unique element of 𝐺 . 

 Therefore, 𝑒𝑒1 =  𝑒 and  𝑒𝑒1 =  𝑒1 ⇒  𝑒 = 𝑒1. 

Hence the identity is unique. 

 

2. आबेली समूह िो समझाइए | 

: −𝐺5 संकिया “𝑜” 𝐺  में िमद्ववद्वनमयी ह,ै अर्ाात, 𝑎 𝑜 𝑏 = 𝑏 𝑜 𝑎, सभी  𝑎, 𝑏 ∈ 𝐺 

 िे द्वलए, तो बीजीय संरचना(𝐺, 𝑜 ) िहलाती है |  

Discuss an abelian group. 

Ans. A group  (𝐺, 𝑜 ) is said to be an abelian or commutative if in addition to four 

group axioms the following postulate is also satisfied. 

 𝐺5. Commutativity. The binary operation “o” in commutative in 𝐺 i.e, 

            𝑎 𝑜 𝑏 = 𝑏 𝑜 𝑎  ∀ 𝑎, 𝑏 ∈ 𝐺 .  

 

3. समूह िे िेन्द्र  िो पररभाद्वित िीद्वजए | 

:-  समूह 𝐺 िे सभी स्व - संयुग्मी अवयवों िा एि समुच्चय 𝑍 समूह 𝐺 िा िें र 

(centre) िहलाता है | 

प्रतीिात्मि रूप में,     𝑍 =  {𝑧 ∈ 𝐺 | 𝑧𝑥 = 𝑥𝑧      ∀ 𝑥 ∈ 𝐺} . 

Define centre of a group. 

Ans. The set  𝑍 of all self - conjugate elements of group 𝐺 is called centre of a group 𝐺 

. Symbolically  

            𝑍 =  {𝑧 ∈ 𝐺 | 𝑧𝑥 = 𝑥𝑧      ∀ 𝑥 ∈ 𝐺} . 

 



4.  दर्ााइए िी यकद एि 𝐺 समूह िा प्रत्येि अवयव स्वयं िा प्रद्वतलोम (व्युत्िम) है, तब 

𝐺 आबेली ह ै|  

:- मानलो 𝑎, 𝑏 ∈  𝐺  स्वेच्छ ह ै| तब                  [𝐺 िे संवरि गुणधमा से ] 

     𝑎, 𝑏 ∈  𝐺 ⇒  𝑎𝑏 ∈  𝐺     ∀ 𝑎, 𝑏 ∈  𝐺         [ पररिल्पना से ] 

        ⇒  (𝑎𝑏)−1  = 𝑎𝑏  

अब (𝑎𝑏)−1  = 𝑎𝑏 ⇒  𝑏−1𝑎−1 = 𝑎𝑏 

                ⇒ 𝑏𝑎 = 𝑎𝑏                         [𝑎−1 =  𝑎 , 𝑏 −1 =  𝑏 ]               

अतः 𝑎𝑏 = 𝑏𝑎  ∀ 𝑎, 𝑏 ∈  𝐺 फलतः 𝐺 एि आबेली समूह है |     

Prove that if every element of a group G is its own inverse, then G is an abelian group. 

Ans.         Let  𝑎, 𝑏 ∈  𝐺                                  [ closure properity of 𝐺 ] 
          𝑎, 𝑏 ∈  𝐺 ⇒  𝑎𝑏 ∈  𝐺     ∀ 𝑎, 𝑏 ∈  𝐺         [ by hypothesis  ] 

        ⇒  (𝑎𝑏)−1  = 𝑎𝑏 

   

Then, (𝑎𝑏)−1  = 𝑎𝑏 ⇒  𝑏−1𝑎−1 = 𝑎𝑏 

                ⇒ 𝑏𝑎 = 𝑎𝑏                         [𝑎−1 =  𝑎 , 𝑏 −1 =  𝑏 ]               

𝑎𝑏 = 𝑏𝑎  ∀ 𝑎, 𝑏 ∈  𝐺 is an abelian group. 

   

5. कदखाइए कि 363𝑥 ≡ 99 (𝑚𝑜𝑑 22 ) िा हल ह ै| 

     :- चूंकि g.c.d. (363, 22) = 11 और  99, 11 से द्ववभाज्य है | अतः इसिा हल ह ै| 

Show that there is a solution of   363𝑥 ≡ 99 (𝑚𝑜𝑑 22 ) 

Ans.  Since g.c.d. (363, 22) = 11  and  99 is divisible by 11. Hence its solution exists. 

 

6. समूह में  {1, −1, 𝑖, −𝑖 },    𝑖 िी िोरि क्या होगी ? 

:-    𝑖 िी िोरि 4 होगी | 

In group {1, −1, 𝑖, −𝑖 }, what will be the order of 𝑖 ? 

Ans. Order of 𝑖 will be 4. 

 

7. उपसमूह िो उदाहरण सद्वहत समझाइए | 

:-  एि समूह(𝐺, ∗) िा एि अररक्त उपसमुच्चय 𝐻, 𝐺  िा एि उपसमूह िहलाता है, 

यकद  

(i) 𝐻 संकिया ‘ * ‘ िे द्वलए द्वस्र्र ह,ै 

(ii) (𝐻, ∗)  एि समूह ह ै| 

     Define Subgroup. 

        Ans.  A non-empty subset  𝐻 of a group 𝐺 is called a subgroup of 𝐺 if  

(i) 𝐻 is stable for the composition in 𝐺.  

(ii) 𝐻 is a group for the composition in 𝐺. 



 

8.  यकद 𝐺 एि पररद्वमत समूह ह ैऔर 𝑎 ∈  𝐺, तो द्वसद्ध िीद्वजए कि  𝑎𝑜 (𝐺) = 𝑒.  

:- चूंकि एि पररद्वमत समूह िे किसी अवयव िी िोरि िो  समूह िी  िोरि द्ववभाद्वजत 

िरती है , अतएव          
𝑜(𝑎)

𝑜(𝐺)
 .   

             ∴ o(𝐺) = 𝐾. 𝑜 (𝑎)  किसी पूणाांि 𝐾 िे द्वलए, 

            अतः    𝑎𝑜 (𝐺) =  𝑎𝐾.𝑜 (𝑎) = (𝑎𝑜 (𝑎) )  𝐾 = 𝑒𝐾 = 𝑒. 

 

If  𝐺 is a finite group and 𝑎 ∈  𝐺 , then prove that  𝑎𝑜 (𝐺) = 𝑒. 

Ans. Since the order of any element of a finite group divides the order of the group, so      
𝑜(𝑎)

𝑜(𝐺)
. 

       ∴ o(𝐺) = 𝐾. 𝑜 (𝑎) for an integer 𝐾. 

         Hence        𝑎𝑜 (𝐺) =  𝑎𝐾.𝑜 (𝑎) = (𝑎𝑜 (𝑎) )  𝐾 = 𝑒𝐾 = 𝑒. 

9. चिीय समूह िो समझाइए | 

:-  एि समूह (𝐺, . ) चिीय िहलाता ह ैयकद  𝑎 ∈  𝐺 िे द्वलए प्रत्यिे अवयव 𝑎 ∈

 𝐺,  𝑎 𝑛  िे रूप िा ह,ै जहा ं 𝑛 पूणाांि   ह ै| प्रतीिात्मि रूप में, 

𝐺 =  {𝑎𝑛| 𝑛 ∈  𝐼} 

             अवयव 𝑎 िो 𝐺 िा जनि िहते हैं | 

Define cyclic group. 

Ans.  A group (𝐺, . ) is called cyclic is for 𝑎 ∈  𝐺 , every element 𝑥 ∈  𝐺 is of the 

form  𝑎 𝑛 , where 𝑛 is some integer. 

                Symbolically,          𝐺 =  {𝑎𝑛| 𝑛 ∈  𝐼} 

          The element 𝑎 is called the generator of 𝐺. 

10.  चिीय समूह ({1, 𝜔, 𝜔2}, . ) िे जनि द्वनम्न युग्म हैं ?  

:-   जनि  युग्म हैं 𝜔, 𝜔2 

       generators of the cyclic group  ({1, 𝜔, 𝜔2}, . ) ? 

Ans.  Generators 𝜔, 𝜔2 

 

11.    𝐻 और 𝐾 िमर्ः 6 और 8 िोरि िे उपसमूह हैं | गुणन समूह में अवयवों िी 

न्द्यूनतम संख्या होगी ? 

      :- न्द्यूनतम संख्या 12 होगी | 



H and K are respectively subgroups of order 6 and 8. The least number of elements in 

the product HK set will be? 

Ans. Least number of elements in the product HK set will be 12. 

 

12.   यकद 𝐺 समूह िे 𝐻, 𝐾 पररद्वमत उपसमूह हों तो 𝑜(𝐻𝐾) ? 

:-  (𝐻𝐾) =  𝑜(𝐻)𝑜(𝐾) .  
If  𝐻, 𝐾 are subgroups of the group 𝐺, then 𝑜(𝐻𝐾) is? 

Ans.   𝑜(𝐻𝐾) =  𝑜(𝐻)𝑜(𝐾).   

 

13.  𝐺 िा 𝐻  प्रसमान्द्य उपसमूह होगा यकद और िेवल यकद सभी 𝑔 𝜖 𝐺 िे द्वलय े

𝑔𝐻𝑔−1?   

:- 𝑔𝐻𝑔−1 =  𝐻. 

          𝐻 will be a normal subgroup of  𝐺 if and only if for all 𝑔 𝜖 𝐺 then  𝑔𝐻𝑔−1        will be? 

Ans. 𝑔𝐻𝑔−1 =  𝐻.  

 

14.  द्वनम्न में से किस िोरि िा एि उपसमूह हमेर्ा एि द्वनद्वित (प्रसमान्द्य)  उपसमूह है | 

:-  2  

 A subgroup is always an invariant (normal) subgroup if its order will be? 

Ans.  2. 

   

15.  दर्ााइये  िी किसी आबेली समूह िा प्रत्येि उपसमूह प्रसमान्द्य होता है | 

:- मानलो 𝐺 एि आबेली समूह है तर्ा 𝐻, 𝐺 िा एि उपसमूह है मान लो 𝑥, 𝐺  िा 

िोई अवयव है तर्ा ℎ, 𝐻 िोई अवयव ह ै| अब 

                        𝑥ℎ𝑥−1 = 𝑥𝑥−1ℎ         [ 𝐺 आबेली है 𝑥−1ℎ = ℎ𝑥−1  ] 

                                        = 𝑒ℎ             [ 𝑥𝑥−1 = 𝑒] 

                                         = ℎ ∈ 𝐻  

 𝑥 ∈ 𝐺, ℎ ∈ 𝐻 ⇒ 𝑥ℎ𝑥−1 ∈ 𝐻. 
Show that every subgroup of an abelian group is normal subgroup. 

Ans.  Let 𝐺 be an abelian group and H is a subgroup of 𝐺. Let 𝑥 be any element of 𝐺 

and ℎ is any element of 𝐻. We have  

                    𝑥ℎ𝑥−1 = 𝑥𝑥−1ℎ         [ 𝐺 is abelian  𝑥−1ℎ = ℎ𝑥−1  ] 

                           = 𝑒ℎ                  [ 𝑥𝑥−1 = 𝑒] 

                            = ℎ ∈ 𝐻  

                      𝑥 ∈ 𝐺, ℎ ∈ 𝐻 ⇒ 𝑥ℎ𝑥−1 ∈ 𝐻. 

 

16.  यकद 𝐺 एि समूह ह ैतो समूह 𝐺/𝐾 पररभाद्वित होगा यकद : 

:-   𝐾  एि प्रसामान्द्य उपसमूह है | 



 If 𝐺 is a group, then the group  𝐺/𝐾 will be defined if ?  

Ans. 𝐾 is a normal subgroup of 𝐺. 

 

17.  यकद 𝑁 पररद्वमत समूह 𝐺 िा एि प्रसामान्द्य उपसमूह ह ै, तो 𝑜(𝐺/𝑁) =  
𝑜(𝐺)

𝑜(𝑁)
 .  

:- पररभािा से,      

      𝑜(𝐺/𝑁) = 𝐺 में 𝑁 िे द्वभन्न द्वभन्न दद्विण वाम सहसमुच्चयों िी संख्या  

               = 𝐺 में 𝑁 िा सूचि 

               = 𝐺 में अवयवों िी संख्या / 𝑁 में अवयवों िी संख्या  

               =  
𝑜(𝐺)

𝑜(𝑁) 
  .  

If  𝑁 is a normal subgroup of a finite group 𝐺 , then 𝑜(𝐺/𝑁) =  
𝑜(𝐺)

𝑜(𝑁)
. 

Ans. We have 𝑜(𝐺/𝑁) =  Number of distinct right (left) cosets of 𝑁 in 𝐺 

                            = The index of 𝑁 in 𝐺. 

                           = (Number of elements in 𝐺) / (Number of elements in 𝑁) 

                           =  
𝑜(𝐺)

𝑜(𝑁)
.  

 

18.  फलन तुल्यािारी होता ह ैयकद:  

:- एिैि, आच्छादि और समािारी ह ै|  

        The function 𝑓: 𝐺 → 𝐺′ is isomorphism if ? 

Ans.  𝑓 is one-one, onto and homomorphism. 

 

19.  समािाररता पर प्रर्म प्रमेय िे िर्न िो द्वलद्वखए | 

:- यकद 𝑓 समूह 𝐺 िा समूह 𝐺′ में एि अंतरिेपी समािाररता है तो 𝑓 िा िनेल 𝐾, 

𝐺 िा एि प्रसामान्द्य उपसमूह होता ह ै

State first theorem of homomorphism. 

Ans. If 𝑓 is a homomorphism of a group  𝐺 into group 𝐺′, then kernel  𝐾 of 𝑓 is a 

normal subgroup of 𝐺 . 

 

20.  समूहों पर समािाररता िा मूलभूत प्रमेय िे िर्न िो द्वलद्वखए | 

:-  मानलो 𝐺 और 𝐺′  दो समूह हैं  तर्ा 𝑓 ∶  𝐺 → 𝐺′,   𝐺  िा आच्छादि  𝐺′ पर 

एि समािाररता है यकद  𝑓  िा िनेल 𝐾  है तो द्वसद्ध िीद्वजए कि 
𝐺

𝐾
  , 𝐺′ से 

तुल्यािारी  है |   

State Fundamental Theorem on Homomorphism of Groups. 

Ans. Let 𝐺 and 𝐺′ be the two groups and 𝑓 ∶  𝐺 → 𝐺′ ,  is a homomorphism of 𝐺 onto 

𝐺′ . If 𝐾 is the kernel of then prove that 𝐺 /𝐾 is isomorphic to  𝐺′. 

 

21.  समािाररता िी अद्वि (िनेल) िो समझाइए | 



:- यकद प्रद्वतद्वचत्रण 𝑓 समूह 𝐺 िा समूह 𝐺′ में समािाररता है, तो 𝐺 िे उन अवयवों 

िा समुच्चय 𝐾 जो 𝐺′ िे तत्समि 𝑒′  से आच्छादि प्रद्वतद्वचद्वत्रत होत ेहैं समािाररता 𝑓 

िी अद्वि (िनेल) िहलाता है | 

Explain kernel of homomorphism. 

Ans. If the mapping 𝑓 of group 𝐺 is a homomorphism in group 𝐺′ , then the set 𝐾 of all 

those elements of 𝐺 which are mapped onto the identity 𝑒′ of  𝐺′ is called kernel of 

homomorphism. 

22.  िमचय ( 
1 2 3
3 2 1

 ) में  प्रद्वतलोमन (inversions) ज्ञात िीद्वजए | 

:-  यहााँ   𝑎 1 = 3, 𝑎 2 = 2, 𝑎 3  = 1 .  

युग्म अवयवों (1, 2) िो लेन ेपर हम देखते हैं : 1 − 2 = ऋण तर्ा  3 − 2 = धन | 

युग्म (1, 2)अद्वनयद्वमत ह ै| 

युग्म अवयवों (1, 3) िो लेन ेपर हम देखते हैं : 1 − 3 = ऋण तर्ा  3 − 1 = धन | 

युग्म (1, 3 )अद्वनयद्वमत है | 

युग्म अवयवों (2, 3 ) िो लनेे पर हम देखत ेहैं : 2 − 3 = ऋण तर्ा  2 − 1 =

धन | 

युग्म (2 , 3 )अद्वनयद्वमत है | 

(1, 2),  (1, 3 ) और (2 , 3 ) िे तीन प्रद्वतलोमन (inversions) हैं | 

Find the inversions of the permutation ( 
1 2 3
3 2 1

 ) . 

Ans.  Here  𝑎 1 = 3, 𝑎 2 = 2, 𝑎 3  = 1 . 
Consider the pair (1, 2), we see that   

1 − 2 = −𝑣𝑒   3 − 2 = +𝑣𝑒 ,  hence an inversion. 

Consider the pair (1, 3), we see that   

1 − 3 = −𝑣𝑒   3 − 1 = +𝑣𝑒 ,  hence an inversion. 

Consider the pair (2, 3), we see that   

2 − 3 = −𝑣𝑒   2 − 1 = +𝑣𝑒 ,  hence an inversion. 

(1, 2),  (1, 3 ) and (2 , 3 ) are  three inversions. 

 

23. यकद 𝑓 =  (
1 2 3   4 5
2 3 1    5 4

)  और  𝑔 = (
1 2 3   4 5
1 3 4    5 2

), तो 𝑓𝑔 ज्ञात 

िीद्वजए | 

:-  यहााँ,          𝑓𝑔 = (
1 2 3   4 5
2 3 1    5 4

) (
1 2 3   4 5
1 3 4    5 2

) 

 

                              =   (
1 2 3   4 5
2 3 1    5 4

) (
2 3 1   5 4
3 4 1    2 5

)  

 

                               =  (
1 2 3   4 5
3 4 1    2 5

). 



 

If 𝑓 =  (
1 2 3   4 5
2 3 1    5 4

) and  𝑔 =  (
1 2 3   4 5
1 3 4    5 2

), then find 𝑓𝑔.  

Ans.  Here we have 𝑓𝑔 = (
1 2 3   4 5
2 3 1    5 4

) (
1 2 3   4 5
1 3 4    5 2

) 

 

                                       =   (
1 2 3   4 5
2 3 1    5 4

) (
2 3 1   5 4
3 4 1    2 5

)  

 

                                       =  (
1 2 3   4 5
3 4 1    2 5

). 

 

24.  𝑆4 समद्वमत समूह िी िोरि क्या है | 

:-  24.   

What is the order of the symmetric group  𝑆4 ? 

Ans.  24 . 

  

25.  चिीय िमचय िो पररभाद्वित िीद्वजए | 

:- एि िमचय जो n द्वबम्ब (ऑब्जेक््स) िो चितः (cyclically) प्रद्वतस्र्ाद्वपत  िरता 

है, एि चिीय िमचय िहलाता ह ै|  

Define cyclic permutation. 

Ans. A permutation which replaces n objects cyclically is called a cyclic permutation 

or circular permutation. 

 

26.  मानलो 𝐺 एि अन आबेली समूह ह ै| दर्ााइए कि प्रद्वतद्वचत्रण 𝑓: 𝐺 → 𝐺 जो 

द्वनम्नाकित रूप से कदया जाता ह ै: 𝑓(𝑥) = 𝑥−1 ∀ 𝑥 𝜖 𝐺. एि स्विाररता नहीं है | 

:- चूंकि 𝐺  अन आबेली है,  ∃ 𝑥, 𝑦  ∈  𝐺  इस प्रिार ह ैकि   𝑥𝑦 ≠  𝑦𝑥  

   मानलो यकद संभव हो , 𝑓 (𝑥𝑦) =  𝑓 (𝑥) 𝑓(𝑦 ) , तब  

                                (𝑥𝑦 )−1 =  𝑥 −1 𝑦 −1  

                                (𝑥𝑦 )−1 =  (𝑦 𝑥 )−1  

                          (𝑥𝑦 )(−1)−1 
=  (𝑦𝑥  )(−1)−1 

    

                                         𝑥𝑦 =  𝑦𝑥     

जो िी एि खंडन है, अतः 𝑓 एि स्विाररता नहीं ह ै| 

 Let 𝐺 be a non-abelian group. Show that the mapping 𝑓: 𝐺 → 𝐺 given by 𝑓(𝑥) = 𝑥−1 

∀ 𝑥 𝜖 𝐺 is not an automorphism. 

Ans. since  𝐺 is non abelian,   ∃ 𝑥, 𝑦  ∈  𝐺  such that   𝑥𝑦 ≠  𝑦𝑥  

   Suppose, if possible  𝑓 (𝑥𝑦) =  𝑓 (𝑥) 𝑓(𝑦 ) , then  

                                (𝑥𝑦 )−1 =  𝑥 −1 𝑦 −1  

                                (𝑥𝑦 )−1 =  (𝑦 𝑥 )−1  

                          (𝑥𝑦 )(−1)−1 
=  (𝑦𝑥  )(−1)−1 

    



                                         𝑥𝑦 =  𝑦𝑥     

Which is a contradiction. Hence 𝑓 is not an automorphism. 

 

27.  यकद 𝐺 =  { 𝑎, 𝑎2,  𝑎3 ,  𝑎4,  𝑎5 = 𝑒} िोरि 5 िा एि चिीय समूह ह ैतब 

𝑜(A(G)) ह ै? 

:-  4  

Let 𝐺 =  { 𝑎, 𝑎2,  𝑎3 ,  𝑎4,  𝑎5 = 𝑒} be a cyclic group of order 5, then 𝑜(A(G)) will be ? 

Ans.  4. 

 

28.  एि िमद्ववद्वनमेद्वय वलय 𝑅 यूद्वक्लडीय वलय िहलाती है यकद प्रत्येि 𝑎 ∈ 𝑅 िे द्वलए 

एि ऋणेतर पणूाांि 𝑑(𝑎) इस प्रिार पररभाद्वित हो िी 

(1) 𝑑(𝑎, 𝑏) ≥  𝑑(𝑎) जब  𝑎, 𝑏 ≠ 0, 

(2) प्रत्येि  𝑎 ∈ 𝑅 तर्ा   𝑏 ≠ 0 ∈ 𝑅 , िे द्वलए  ∃  𝑞, 𝑟 ∈ 𝑅 इस प्रिार है िी  

            𝑎 = 𝑏𝑞 + 𝑟,    𝑟 = 0 या 𝑑 (𝑟) < 𝑑(𝑏).  
Define Euclidean ring. 

Ans. A commutative ring 𝑅 is said to be a Euclidean ring if for each 𝑎 ∈ 𝑅 there is 

defined a non - negative integer 𝑑(𝑎) such that  

(1) 𝑑(𝑎, 𝑏) ≥  𝑑(𝑎) When 𝑎, 𝑏 ≠ 0, 

(2)  For each 𝑎 ∈ 𝑅 and  𝑏 ≠ 0 ∈ 𝑅 , ∃  𝑞, 𝑟 ∈ 𝑅  such that 

  𝑎 = 𝑏𝑞 + 𝑟,  where either  𝑟 = 0 or 𝑑 (𝑟) < 𝑑(𝑏). 

 

29.  संरचना (𝑁, +, . )  एि वलय होगी  या नहीं ? 

:-  वलय नहीं होगी |   

Structure (𝑁, +, . ) will be a ring or not a ring ? 

Ans. It is not a ring. 

 

30.  पूणाांिों िे वलय पर दो बहुपद  

  𝑓(𝑥) =   2 + 3𝑥 + 6𝑥2, 

    𝑔(𝑥) = 3 + 7𝑥2 − 9𝑥3. हों तो ज्ञात िीद्वजए:  𝑓(𝑥) + 𝑔(𝑥).  

:-          𝑓(𝑥) =   2𝑥 0 + 3𝑥 + 6𝑥2 

           𝑓(𝑥) =   𝑎  0 𝑥 0 + 𝑎 1  𝑥 + 𝑎 2 𝑥
2 + 𝑎 3 𝑥

3  

           𝑔(𝑥) = 3𝑥 0 + 7𝑥2 − 9𝑥3. 

           𝑔(𝑥) = 𝑏 0 𝑥 0 + 𝑏 1  𝑥 + 𝑏 2 𝑥
2 + 𝑏 3 𝑥

3  

𝑎  0 = 2, 𝑎 1 = 3 , 𝑎 2 = 6, 𝑎 3 = 0  

       𝑏   0 = 3 , 𝑏  1 = 0  , 𝑏  2 = 7 , 𝑏  3 = −9  .  



If there are two polynomials over ring of integers following as 

𝑓(𝑥) =   2 + 3𝑥 + 6𝑥2,  𝑔(𝑥) = 3 − 2𝑥 + 7𝑥2 − 9𝑥3. Then find       𝑓(𝑥) + 𝑔(𝑥).  

Ans. :-      𝑓(𝑥) =   2𝑥 0 + 3𝑥 + 6𝑥2 

           𝑓(𝑥)   =   𝑎  0 𝑥 0 + 𝑎 1  𝑥 + 𝑎 2 𝑥
2 + 𝑎 3 𝑥

3  

           𝑔(𝑥)  =  3𝑥 0 + 7𝑥2 − 9𝑥3. 

           𝑔(𝑥)  =  𝑏 0 𝑥 0 + 𝑏 1  𝑥 + 𝑏 2 𝑥
2 + 𝑏 3 𝑥

3  

                        𝑎  0 = 2, 𝑎 1 = 3 , 𝑎 2 = 6, 𝑎 3 = 0  

       𝑏   0 = 3 , 𝑏  1 = 0  , 𝑏  2 = 7 , 𝑏  3 = −9 .  

 

31.  यकद 𝑅 एि वलय इस प्रिार है कि 𝑎2 = 𝑎 ∀ 𝑎 ∈ 𝑅, तो द्वसद्ध िीद्वजए कि :  

   𝑎 + 𝑎 = 0, ∀ 𝑎 ∈ 𝑅, अर्ाात 𝑅 प्रत्येि अवयव स्वय ं िा योज्य प्रद्वतलोम है | 

:-  𝑎 ∈ 𝑅  ⇒  𝑎 + 𝑎 ∈ 𝑅. 

   (𝑎 + 𝑎)2 = (𝑎 + 𝑎), कदया है, 

                          ⇒  (𝑎 + 𝑎)(𝑎 + 𝑎) =  (𝑎 + 𝑎)                          

                          (𝑎 + 𝑎)𝑎 + (𝑎 + 𝑎)𝑎 = 𝑎 + 𝑎     [ वाम द्ववतरण द्वनयम] 

                         (𝑎2 + 𝑎2) + (𝑎2 + 𝑎2) = 𝑎 + 𝑎   [ दद्विण द्ववतरण द्वनयम]                

                    (𝑎 + 𝑎) + (𝑎 + 𝑎) = 𝑎 + 𝑎                       [∴ 𝑎2 = 𝑎 ] 

                           (𝑎 + 𝑎) + (𝑎 + 𝑎) = (𝑎 + 𝑎) + 0           [ 𝑎 + 0 = 𝑎 ] 

                                  (𝑎 + 𝑎) = 0    
If 𝑅 is a ring such prove that 𝑎 + 𝑎 = 0, ∀ 𝑎 ∈ 𝑅 i.e each element of of 𝑅 is its own 

additive inverse. 

Ans. 𝑎 ∈ 𝑅  ⇒  𝑎 + 𝑎 ∈ 𝑅. 

  Now (𝑎 + 𝑎)2 = (𝑎 + 𝑎), given 

                          ⇒  (𝑎 + 𝑎)(𝑎 + 𝑎) =  (𝑎 + 𝑎)                          

                              (𝑎 + 𝑎)𝑎 + (𝑎 + 𝑎)𝑎 = 𝑎 + 𝑎                    [ left dis. law] 

                              (𝑎2 + 𝑎2) + (𝑎2 + 𝑎2) = 𝑎 + 𝑎                  [ right dis. law]                

                             (𝑎 + 𝑎) + (𝑎 + 𝑎) = 𝑎 + 𝑎                            [∴ 𝑎2 = 𝑎 ] 

                                (𝑎 + 𝑎) + (𝑎 + 𝑎) = (𝑎 + 𝑎) + 0           [ 𝑎 + 0 = 𝑎 ] 

                                  (𝑎 + 𝑎) = 0    

          

32.  एिगुणान्द्िीय बहुपद िो पररभाद्वसत िीद्वजए | 

:- यकद वलय (𝑅, +, . ) एि तत्समि अवयव रखता है, तो रू्नयेतर  बहुपद द्वजसिी 

िोरि 𝑛 है तर्ा उसिा अग्रि गुणि 1 ह,ै एिगुणान्द्िीय बहुपद िहलाता ह ै| 

 Define monic polynomial. 

Ans. If the ring (𝑅, +, . ) contains an identity element, then a non-zero polynomial with 

order 𝑛 Nand leading coefficient 1 is called monic polynomial.   

 



33.  रू्न्द्य भाजि रद्वहत एि पररद्वमत िमद्ववद्वनमय वलय एि पूणाांकिय प्रांत ह,ै िर्न 

सत्य ह ैया असत्य ? 

:- िर्न सत्य है | 

A finite commutative ring without zero divisors is an integral domain, statement is true or 

false? 

Ans. Statement is true. 

34.  यकद 𝑎 ≠ 0 ∈ 𝐼 जहां (𝐼, +, . ) एि िद्वमत पूणाांकिय प्रांत ह,ै तो द्वसद्ध िीद्वजए कि  

  𝑎2 > 0.   

:-  चूंकि 𝑎 ≠ 0 , तब द्वत्रद्वविल्पता द्वनयम से या तो  𝑎 > 0  या − 𝑎 > 0  यकद 

𝑎 > 0  , तब पररभािा से 𝑎2 > 0 

यकद , − 𝑎 > 0  तब पररभािा से, (−𝑎 )2 > 0  

चूंकि (−𝑎 )2 = 𝑎2अतएव 𝑎2 > 0 .  
 If 𝑎 ≠ 0 ∈ 𝐼 where (𝐼, +, . ) is an integral domain, then prove that                𝑎2 > 0 . 

Ans.  Since  𝑎 ≠ 0 , then by Trichotomy law, either 𝑎 > 0  or          if −  𝑎 > 0,   

                  𝑎 > 0  , then by definition 𝑎2 > 0 

            if, − 𝑎 > 0  , then by definition (−𝑎 )2 > 0  

Since (−𝑎 )2 = 𝑎2 therefore 𝑎2 > 0 .  

 

35.   अवरे्ि वगा िेत्र (mod  17 ) में ,5/7 = ? 

:- 8.  

     In residue classes field (mod 17), 5/7 = ? 

Ans. 8. 

 

36.  प्रत्येि पररद्वमत पूणाांकिय प्रातं िेत्र होता ह,ै िर्न सत्य ह ैया असत्य ? 

:- िर्न  सत्य ह ै|  

Every finite integral domain is a field, statement is true or false? 

Ans. true. 

 

37.  सकदर् सद्वमि  𝑅4 में रू्न्द्य सकदर् क्या है? 

:- (0, 0, 0, 0).  

What is zero vector in the vector space  𝑅4 ? 

Ans. (0, 0, 0, 0).  

 

 

 

 

 



38.  रैद्वखतः परतंत्र सकदर् िो पररभाद्वित िीद्वजए | 

:- मानलो 𝑉(𝐹) एि सकदर् समद्वि है , 𝑉 िे सकदर्ों िा एि पररद्वमत समुच्चय 

                𝑆 =  {𝛼1, 𝛼2, … , 𝛼𝑛} िहलाता ह,ै यकद 𝑎1, 𝑎2, … , 𝑎𝑛 ∈ 𝐹 अकदर्ों िा 

अद्वस्तत्व , द्वजनमें से सभी  0  नहीं हैं इस प्रिार  है िी 

                          𝑎1𝛼1 +  𝑎2𝛼2 + ⋯ + 𝑎𝑛𝛼𝑛 = 0. 
 Define linearly dependent vectors. 

Ans. Consider a vector space 𝑉(𝐹) . Let 𝑆 =  {𝛼1, 𝛼2, … , 𝛼𝑛} be a finite set of vectors 

𝑉(𝐹). The set 𝑆 is called linearly dependent if there exist scalars 𝑎1, 𝑎2, … , 𝑎𝑛 ∈ 𝐹 not 

all of them zero such that        𝑎1𝛼1 + 𝑎2𝛼2 + ⋯ + 𝑎𝑛𝛼𝑛 = 0.  

 

39.  दर्ााइए िी सकदर् (1,2), (3,4), 𝑅2 िे द्वलए आधार द्वनर्मात िरता हैं | 

:- मानलो 𝑎1, 𝑎2 ∈ 𝑅 इस प्रिार हैं कि  

                                       𝑎1(1,2) + 𝑎2(3,4) = 0 

                 (𝑎1 + 3𝑎2,   2𝑎1 + 4𝑎2 ) = (0, 0 )    

                        𝑎1 + 3𝑎2 = 0,    2𝑎1 + 4𝑎2 = 0 

                            𝑎1 = 0,    𝑎2 = 0 

अतः समुच्चय {(1,2), (3,4)} रैद्वखितः स्वतंत्र हैं | 2,  𝑅2 िे द्वलए आधार होगा | 

 

Show that the vectors (1,2), (3,4) form a bas is for 𝑅2.  

Ans. Let 𝑎1, 𝑎2 ∈ 𝑅 be such that 𝑎1(1,2) + 𝑎2(3,4) = 0 

                 (𝑎1 + 3𝑎2,   2𝑎1 + 4𝑎2 ) = (0, 0 )    

                       𝑎1 + 3𝑎2 = 0,    2𝑎1 + 4𝑎2 = 0 

                           𝑎1 = 0,    𝑎2 = 0 

    Hence the set {(1,2), (3,4)} is linearly independent. 

    Again the dimension of vector space 𝑅2is 2, and 2 is basis of𝑅2.                                           

40.  एि पररद्वमत सकदर् समद्वि 𝑉(𝐹) िे प्रत्येि उपसमद्वि 𝑊 िे द्वलए 

िर्न     dim 𝑊 ≤   dim 𝑉  सत्य होगा या असत्य ? 

:-  िर्न सत्य होगा | 

For each subspace 𝑊 of a dimensional vector space, statement     dim 𝑊 ≤   dim 𝑉 is 

true or not ? 

Ans.  True .  

 

41.  सकदर् { 𝛼, 𝛽 } िो रैद्वखितः स्वतंत्र िहत ेहैं यकद ? 

The set of vectors 𝛼, 𝛽 is called linearly independent if ? 

 



42.  सकदर् समद्वियों िे द्वलए द्ववमीय प्रमेय द्वलद्वखए और द्वसद्ध िीद्वजए | 

Write statement of dimension theorem for vector spaces. 

43.  सकदर् समद्वि समािाररता िी अद्वि िो समझाइए | 

:- मानलो 𝑓 एि सकदर् समद्वि 𝑈(𝐹) से एि सकदर् समद्वि 𝑉(𝐹) में एि समािाररता 

है, तो 𝑓 िी अद्वि 𝑈, 𝑊 िे उन अवयवों िो अंतर्वाि िरने वाला 𝑈 िा एि 

उपसमुच्चय ह ै, जो 𝑓 िे प्रद्वत 𝑉 िे रू्न्द्य सकदर् से आच्छादि प्रद्वतद्वचत्रण िरते हैं ,तो 

इसे  ker (𝑓) से निरूपित करते है | 
प्रतीिात्मि रूप मे, 

ker (𝑓) =  {𝛼 𝜖 𝑈: 𝑓(𝛼) =  0′जहां  0′, 𝑉 िा रू्न्द्य सकदर् है } .   

𝑓(0) =  0′ अतएव  ker(𝑓) ≠  𝜙 

Define kernel of a vector space homomorphism. 

Ans. Let 𝑓 be a homomorphism of a vector 𝑈(𝐹) into a vector space 

𝑉(𝐹). Then the set of all those elements of 𝑈 which are mapped into a  

0′of  𝑉 is called the kernel of a vector space homomorphism and is 

denoted by ker (𝑓) symbolically  

    ker (𝑓) =  {𝛼 𝜖 𝑈: 𝑓(𝛼) =  0′where 0′ is the zero vector of 𝑉}. 

Since 𝑓(0) =  0′, therefore, at least 0 𝜖 ker(𝑓). Hence ker(𝑓) ≠  𝜙.  

44.  प्रनतचित्रण 𝑇(𝑎1, 𝑎2, 𝑎3) = (𝑎1 + 3, 𝑎2 + 3),  𝑇 ∶  𝑉3(R) → 𝑉2(R) एक 
रैखिक रूिाांतरण होगा या िह ां दर्ााइए | 
:- िह ां यह एक रैखिक रूिाांतरण िह ां होगा | 
 Mapping  𝑇(𝑎1, 𝑎2, 𝑎3) = (𝑎1 + 3, 𝑎2 + 3),  𝑇 ∶  𝑉3(R) → 𝑉2(R) is a linear 

transformation or not ?  

Ans. This is not a linear transformation. 

45.  माना 𝑓  सकदर् समद्वि 𝑉(𝐹) िा  एि रैद्वखि फलन है , तब दर्ााइए कि  

    𝑓(𝟎) = 0 जहां  𝟎 𝜖 𝑉 and 0 𝜖 𝐹. 

:-  जैसा कक, 𝑓 , रैद्वखि फलन है, अतः  

               ∀   𝛼 𝜖 𝑉 ⇒ 𝑓 (𝛼) 𝜖 𝐹. 

                    𝑓 (𝛼) + 0 =  𝑓 (𝛼), जह ां  0 𝜖 𝐹 

                    𝑓 (𝛼) + 0 = 𝑓 (𝛼 + 𝟎)                              [  𝛼 + 0 =  𝛼 ] 

                    𝑓 (𝛼) + 0 =  𝑓 (𝛼) + 𝑓 (0)                         [ 𝑓 रैद्वखि  है ] 



                             𝑓 (𝟎) = 0                   [𝐹 में योज्य िे वाम द्वनरसन द्वनयम से ] 

 

Let 𝑓  be a linear functional on a vector space 𝑉(𝐹) .Then show that 

       𝑓(𝟎) = 0 where 𝟎 𝜖 𝑉 and 0 𝜖 𝐹. 

Ans.  As 𝑓 is a linear functional, we have 

               ∀   𝛼 𝜖 𝑉 ⇒ 𝑓 (𝛼) 𝜖 𝐹. 

                    𝑓 (𝛼) + 0 =  𝑓 (𝛼), where 0 𝜖 𝐹 

                    𝑓 (𝛼) + 0 = 𝑓 (𝛼 + 𝟎)                              [  𝛼 + 0 =  𝛼 ] 

                    𝑓 (𝛼) + 0 =  𝑓 (𝛼) + 𝑓 (0)                         [ 𝑓 is linear] 

                             𝑓 (𝟎) = 0           [ by left cancellation law for addition in 𝐹 ] 

 

46.  यकद 𝑇 ∶  𝑉2 → 𝑉3 , एि रैद्वखि रूपांतरण है, जो िी इस प्रिार पररभाद्वित है , 

       𝑇(𝑥1, 𝑥2) =   (𝑥1, 𝑥2+ 𝑥2, 𝑥2).  जाद्वत  ज्ञात िीद्वजए | 

:-     हम जानत ेहैं िी  𝑉2 िे द्वलए मानि आधार  S = {(1,0), (0,1)}.                         
𝑅(𝑇) = [ 𝑇 (1,0), 𝑇 (0,1)]. 

 𝑇 (1,0 ) = (1,1,0), 𝑇 (0,1) = (0,1,1). 

अतः कदए गए दोनों सकदर् 𝑉3 में रैद्वखितः स्वतंत्र होंगे . यद्यद्वप इनमे से िोई भी 

किसी अन्द्य िा अकदर् गुणन नहीं है|  

अतएव ये सकदर् 𝑅(𝑇) िे द्वलए आधार बनाते हैं | 

अतः   

                    T  िी जाद्वत =  ρ (T) = 2. 

Let a linear transformation 𝑇 ∶  𝑉2 → 𝑉3 be defined by      𝑇(𝑥1, 𝑥2) =             (𝑥1,

𝑥2+ 𝑥2, 𝑥2).  Find rank. 

Ans. We know that the standard basis for 𝑉2 is S = {(1,0), (0,1)}.         𝑅(𝑇) =
[ 𝑇 (1,0), 𝑇 (0,1)]. 

 𝑇 (1,0 ) = (1,1,0), 𝑇 (0,1) = (0,1,1). 

Clearly these two vectors are L.I. in 𝑉3. Since neither of them is a scalar multiple of 

other.  

So, these vectors will form a basis for  𝑅(𝑇). Hence  

                         Rank of 𝑇 =  𝜌 (𝑇) = 2. 

47.  यकद प्रद्वतद्वचत्रण 𝑓 ∶  𝑉1 → 𝑉2  एि ऐिैि आच्छादि और एि रैद्वखि रूपांतरण ह,ै 

तब         𝑓−1 ∶  𝑉2 → 𝑉1, होगा ? 

48. :- रैद्वखि होगा | 

If 𝑓 ∶  𝑉1 → 𝑉2  is one-one onto and linear transformation, then   𝑓−1 ∶  𝑉2 → 𝑉1 is ? 



Ans.  Linear. 

49.   n-द्ववमीय सकदर् समद्वि िा ितै क्या होगा ? 

:- n- द्ववमीय सकदर् समद्वि होगा | 

The dual of n- dimensional vector space is? 

Ans. n-dimensional vector space. 

50. आव्यूह 𝐴 = [
4 2
3 3

] िे आइगेन मानो िो ज्ञात िीद्वजए | 

:- आव्यूह  A का अभिलक्षखणक समीकरण होगा, 
                 |𝐴 −  𝜆 𝐼|  = 0,  

                       ⇒   [
4 − 𝜆 2

3 3 − 𝜆
] = 0 

⇒  (4 −  𝜆) (3 −  𝜆) − 6 = 0 

⇒  𝜆2 − 7 𝜆 + 6 = 0 

⇒  ( 𝜆 − 1) (𝜆 − 6) = 0 

⇒  𝜆 = 1, 6  

अतः आव्यूह A िे आइगेन मान 1, 6 होंगे | 

 Find eigen value of the matrix,  𝐴 = [
4 2
3 3

]. 

Ans. characteristic equation of the matrix A 

          |𝐴 −  𝜆 𝐼|  = 0,  

                             ⇒   [
4 − 𝜆 2

3 3 − 𝜆
] = 0⇒ 

⇒  (4 −  𝜆) (3 −  𝜆) − 6 = 0 

⇒  𝜆2 − 7 𝜆 + 6 = 0 

⇒  ( 𝜆 − 1) (𝜆 − 6) = 0 

⇒  𝜆 = 1, 6  

Hence eigen values of the matrix A are 1,6. 

 

Short answer type questions: 

1. ब्रह्मगुप्त िी संद्विप्त जीवनी द्वलद्वखए | 

Write a brief biography of Brahmagupta. 

 

2. यकद 𝑎 िा प्रद्वतलोम  𝑎−1है तो  𝑎−1  , िा प्रद्वतलोम है  𝑎 अर्ाात ((𝑎)−1)−1 = 𝑎.  

If the inverse of an element ‘𝑎’ in a group is 𝑎−1, then the inverse of 𝑎−1,   is 𝑎, i.e., 

((𝑎)−1)−1 = 𝑎. 

 

3.  यकद 𝐻 और 𝐾 समूह 𝐺 िे िॉम््लेक्स हैं तो  (𝐻𝐾)−1 =  𝐾−1 𝐻−1. 

If 𝐻 and 𝐾 are any complexes of a group 𝐺, then 

                                 (𝐻𝐾)−1 =  𝐾−1 𝐻−1. 

 



4. प्रत्येि चिीय समूह एि आबेली समूह होता है | 

Every cyclic group is an abelian group. 

 

5. यकद 𝑛 एि धन पूणाांि ह ैतर्ा 𝑎 िोई पूणाांि 𝑛 है िे सापेितः अभाज्य है, तो  

              𝑎𝜙(𝑛) ≡ 1 (𝑚𝑜𝑑 𝑛 ) 

जहां 𝜙 आयलर फलन  है | 
 

If 𝑛  is a positive integer and 𝑎 is any integer relatively prime to 𝑛, then 

           

                         𝑎𝜙(𝑛) ≡ 1 (𝑚𝑜𝑑 𝑛 ) 

Where 𝜙 is the Euler 𝜙 -function. 

 

6. फामाा प्रमेय िे िर्न िो द्वलद्वखए  | 

Prove Fermat’s theorem. 

 

7. यकद 𝐻, 𝐺 िा उपसमूह है और 𝑁, 𝐺 िा प्रसमान्द्य उपसमूह है , तो कदखाईय े कि 

𝐻 ∩  𝑁, 𝐻  िा प्रसमान्द्य उपसमूह होगा | 

If  𝐻 is a subgroup of 𝐺  and 𝑁 is a normal subgroup of 𝐺 , then show that  𝐻 ∩  𝑁 is 

a normal subgroup of  𝐻. 

 

 

8. द्ववभाग समूह िो उदाहरण सद्वहत  पररभाद्वित िीद्वजए | 

Define Quotient group and give an example. 

 

 

9. समूह िी समािाररता िो समझाइए | 

Define homomorphism of a groups. 

 

10.  यकद 𝑓 ∶  𝐺 → 𝐺 ′ समूहों िी समािाररता ह ै, तर्ा  𝑓(𝑒) = 𝑒 ′ जहां  𝑒 और   

𝑒 ′िमर्ः 𝐺 और  𝐺 ′ िे तत्समि अवयव है. 

If 𝑓 ∶  𝐺 → 𝐺 ′ is a homomorphism of groups, then 𝑓(𝑒) = 𝑒 ′ , where 𝑒 and 𝑒 ′ are the 

identities of 𝐺 and 𝐺 ′ respectively. 

 

11.  मानलो 𝑓 समूह 𝐺 िा समूह 𝐺 ′ मे अन्द्तरिेपी समािाररता है | मानलो 𝑓(𝐺), 𝐺 

िा 𝐺 ′ में समािारी प्रद्वतबबंब ह,ै तो द्वसद्ध िीद्वजए कि 𝑓(𝐺), 𝐺′ िा एि उपसमूह  

है | 

Let 𝑓 be a homomorphism of group 𝐺 in group 𝐺 ′. Let 𝑓(𝐺) be homomorphic image 

of 𝐺 in 𝐺 ′ then prove that 𝑓(𝐺 ) is a subgroup of  𝐺 ′. 

12.  िमचय ( 
1 2 3
𝑥 𝑦 𝑧

  
4
𝑤

 )िा प्रद्वतलोम ज्ञात िीद्वजए | 



Find the inverse of the permutation ( 
1 2 3
𝑥 𝑦 𝑧

  
4
𝑤

 ) . 

 

13.  मानलो 𝐺  एि समूह ह ैतर्ा मान लो 𝑔, 𝐺  िा एि द्वस्र्र अवयव ह ैतब 

प्रद्वतद्वचत्रण 𝑇𝑔:  𝐺 →  𝐺 जो 

                       𝑇𝑔 (𝑥) = 𝑔 𝑥 𝑔−1     ∀ 𝑥  ∈ 𝐺.   

 से पररभाद्वित है, 𝐺 िा एि स्वािाररता ह ै|  

 Let  𝐺  be a group and let 𝑔 be a fixed element of 𝐺. Then the mapping       

𝑇𝑔:  𝐺 →  𝐺 defined by   

is an automorphism of  𝐺. 

 

14.  द्वसद्ध िीद्वजए कि पूणाांिों िा समुच्चय 𝐼 साधारण योग और गुणन िे सापेि, अर्ाात 

(𝐼, +,   . ) ) एि पूणाांकिय प्रांत ह ै| 

Prove that the set of integers  𝐼 with respect to ordinary addition and multiplication; 

i.e. (𝐼, +,   . ) is an integral domain. 

 

15.  द्वसद्ध िीद्वजए िी िेत्र (𝐹, +,   . )  में (𝑎𝑏 )−1 =  𝑎 −1 𝑏 −1 ,   𝑎 , 𝑏 ∈  𝐹  , 𝑏 ≠

0 , 𝑎 ≠ 0 

             In a field (𝐹, +,   . ) prove that  

             (𝑎𝑏 )−1 =  𝑎 −1 𝑏 −1 ,   𝑎 , 𝑏 ∈  𝐹  , 𝑏 ≠ 0 , 𝑎 ≠ 0. 

 

16.  सकदर् सद्वमष्ठ िो पररभाद्वित िीद्वजए |  

Define vector space.  

 

17.  मान लो 𝑉(𝐹)  एि सकदर् सद्वमष्ठ ह,ै 0, 𝑉  िा रू्न्द्य सकदर् (zero vector) ह ै0, 𝐹 

िा रू्न्द्य अकदर् (zero scalar) ह ै| तब : 𝑎 (−𝛼) =  −(𝑎 𝛼)        ∀ 𝑎 ∈ 𝐹 ,

∀ 𝛼 𝜖 𝑉 . 

    Let 𝑉(𝐹)  be a vector space,  0  be the zero vector 𝑉  and 0  be the zero scalar of 𝑉. 

Then:        𝑎 (−𝛼) =  −(𝑎 𝛼)        ∀ 𝑎 ∈ 𝐹 , ∀ 𝛼 𝜖 𝑉 . 

 

18.  द्वसद्ध िीद्वजए कि समुच्चय   𝑊 =  {(𝑎, 𝑏, 0):  𝑎, 𝑏 ∈ 𝐹 } , 𝑉3(𝐹) िी एि 

सकदर्  उपसद्वमष्ठ (vector subspace ) ह ै| 

Show that the set  𝑊 =  {(𝑎, 𝑏, 0):  𝑎, 𝑏 ∈ 𝐹 } , 𝑉3(𝐹)  is a vector subspace of 

𝑉3(𝐹) . 

 



19.  यकद 𝑊1और 𝑊2सकदर् सद्वमष्ठ िी उपसद्वमष्ठयां हैं तब : 𝑊1 + 𝑊2 , 𝑉(𝐹) िी 

उपसद्वमष्ठ    हैं | 

If 𝑊1 and 𝑊2 are subspaces of the vector space 𝑉(𝐹), then 

(i) 𝑊1 + 𝑊2   is a subspace of 𝑉(𝐹). 
 

20.  द्वसद्ध िीद्वजए कि सकदर् सद्वमष्ठ𝑉3(𝑅) में चार सकदर्ों 𝛼1 = ( 1, 2, 3), 𝛼2 =

( 1, 0, 0), 𝛼3 = ( 0, 1, 0) और 𝛼4 = (0, 0, 1) िा द्वनिाय रैद्वखितः परतंत्र है |  
Prove that the four vectors 𝛼1 = ( 1, 2, 3), 𝛼2 = ( 1, 0, 0), 𝛼3 = ( 0, 1, 0)  and 𝛼4 =
(0, 0, 1) in 𝑉3(𝑅) form a linearly dependent set. 

21.  𝑉3(𝑅)  िे समुच्चय 𝑆 = (1, 1, 1), ( 1, 1, 0), ( 1, 0, 0)  िे सापेि 𝛼 िा 

द्वनदेर्ांि सकदर् ज्ञात िीद्वजए , जहा ं𝛼 = ( 4, −3, 2), 

Find the co-ordinate vector of relative to the basis set                              

𝑆 = (1, 1, 1), ( 1, 1, 0), ( 1, 0, 0) of 𝑉3(𝑅) where 𝛼 = ( 4, −3, 2).  

 

22.  किसी समािाररता िी अद्वि  (िनेल) सकदर् सद्वमष्ठ 𝑈(𝐹) िी एि सकदर् उपसद्वमष्ठ 

होती है |  
 The kernel of a homomorphism is a subspace of  𝑈(𝐹). 

 

23.  दर्ााइए िी रूपांतरण 𝑇 ∶  𝑉2(𝑅) → 𝑉3(𝑅) जो पररभाद्वित ह:ै                     

𝑇(𝑎, 𝑏) = (𝑎 + 𝑏, 𝑎 − 𝑏,   𝑏)  ∀ 𝑎 , 𝑏 ∈  𝑅  𝑉2(𝑅) से 𝑉3(𝑅) में एि रैद्वखि 

रूपांतरण है |  

 Show that the transformation 𝑇 ∶  𝑉2(𝑅) → 𝑉3(𝑅) be defined by   𝑇(𝑎, 𝑏) =
(𝑎 + 𝑏, 𝑎 − 𝑏,   𝑏)  is a linear transformation from 𝑉2(𝑅)  into 𝑉3(𝑅). 

24.  आव्यूह [
3 2 4
2 0 2
4 2 3

]  िे आइगेन मान ज्ञात िीद्वजए | 

 Determine the eigen values of the matrix  [
3 2 4
2 0 2
4 2 3

]. 

25. आव्यूह [
0 1 1
1 0 −1
1 −1 0

]  िा अद्वभलिद्वणि समीिरण ज्ञात िीद्वजए | 

Find characteristic equation of matrix, [
0 1 1
1 0 −1
1 −1 0

]   

 

Long answer type questions : 

 

1. भारत िे संदभा में बीजगद्वणत िी एद्वतहाद्वसि प....भूद्वम  िी चचाा िीद्वजए | 

     Discuss historical background of the algebra in the context of India. 



2. मानलो 𝑄+ सभी धन पररमेय संख्याओं िा समुच्चय ह ैऔर ‘*‘𝑄+ पर द्विचर 

संकिया है जी द्वनम्न प्रिार से पररभाद्वित है : 𝑎 ∗  𝑏 =
𝑎𝑏

3
,   𝑎 , 𝑏 ∈  𝑄+  

दर्ााइए िी(𝑄+,∗) िा एि आबेली समूह है | 

Let be the set of all positive rational numbers and is a binary operation on defined as 

𝑎 ∗  𝑏 =
𝑎𝑏

3
,   𝑎 , 𝑏 ∈  𝑄+ .   

Show that(𝑄+,∗)  is a commutative (abelian) group. 

3. यकद 𝐻1और 𝐻2  समूह 𝐺 िे दो उपसमूह हैं , तब 𝐻1  ∩ 𝐻2 भी 𝐺 िा एि 

उपसमूह होता ह ै| 

  Let 𝐻1and 𝐻2 are two subgroups of a group 𝐺 then 𝐻1  ∩ 𝐻2  is also a subgroup of 𝐺. 

 

4. एि चिीय समूह िा प्रत्येि  उपसमूह चिीय होता है | 

    Every subgroup of a cyclic group is cyclic. 

 

5. किसी उपसमूह िे दो दद्विण (वाम) सहसमुच्चय या तो द्ववसंघीय या सवासम होते  

हैं  |  

Any two right (left) cosets of a subgroup are either disjoint or identical. 

  

6. किसी पररद्वमत समूह िे प्रत्येि उपसमूह िी िोरि समूह िी िोरि िा भाजि होता  

है | 

The order of each subgroup of a finite group is a divisor of the order of the group. 

 

7. किसी समूह िा 𝐺 एि उपसमूह 𝐻,  𝐺 िा एि प्रसामान्द्य उपसमूह होता ह ैयकद 

और िेवल यकद 𝐺 में 𝐻 िे दो दद्विण सहसमुच्चयों िा गुणनफल पुनः 𝐺 में एि 

दद्विण सहसमुच्चय है| 

A subgroup 𝐻 of a group 𝐺 is a normal subgroup of 𝐺 if and only if the product of 

two right cosets of 𝐻 in 𝐺 is again a right coset of 𝐻 in 𝐺. 

 

8. किसी समूह िे दो प्रसामान्द्य समूहों िा सवाद्वनष्ठ एि प्रसामान्द्य उपसमूह होता है | 

The intersection of a two normal sub groups of a group is a normal subgroup. 

 
9. एि अनंत चिीय समूह पूणाांिों  िे योज्य समूह से तलु्यािारी होता है | 

An infinite cyclic group is isomorphic to the additive group of integers.  

 

10.  समूहों पर समािाररता िी मूलभूत प्रमेय द्वलद्वखए और द्वसद्ध िीद्वजए | 

State and prove the fundamental theorem of homomorphism of a groups.  

 

11.  n प्रतीिों पर n ! िमचयों में (½) n! सम िमचय और (½) n! द्वविम िमचय होत े 

हैं |  



Of the n! permutations on n symbols, (½) n! are even permutations and (½) n!  odd 

permutations. 

 

12. िैली प्रमेय िा िर्न तर्ा सत्यापन िीद्वजए | 

State and prove Cayley’s theorem. 

 

13. किसी समूह 𝐺  िे सभी स्विाररताओं िा समुच्चय प्रद्वतद्वचत्रणों िे संयोजन िो 

संयोजन िे रूप में लेने िे सापेि एि समूह होता ह ै|  

The set of all automorphisms of a group  𝐺 forms a group with respect to composition 

of mapping as the composition. 

 

14.  द्वसद्ध िीद्वजए िी एि अनंत चिीय समूह िे स्विाररताओं िे समूह िी िोरि 2 ह ै| 

Prove that the group of automorphism of an infinite cyclic group is of order 2.   

 

15.  एि वलय 𝑅 रू्न्द्य भाजि रद्वहत ह ैयकद और िेवल यकद 𝑅 में द्वनरसन द्वनयम सत्य   

है | 

A ring  𝑅  is without zero divisors if and only if the cancellation laws hold in 𝑅.  
  

16.  सद्वमश्र संख्याओं िा समुच्चय िद्वमत पूणाांकिय प्रांत नहीं है |  

The set of all complex numbers is not an ordered integral domain. 

 

17.  प्रत्येि िेत्र अद्वनवायातः एि पूणाांकिय प्रांत होता ह ै| 

Every finite integral domain is a field. 

 

18.  सकदर् समद्वि 𝑉(𝐹) िे एि अद्वतररक्त उपसमुच्चय 𝑊 िो 𝑉 िा उपसमद्वि होने िे 

द्वलए आवश्यि एवं प्रद्वतबंध है :  

        𝑎 , 𝑏 ∈  𝐹 तर्ा  𝛼, 𝛽 ∈  𝑊⇒  𝑎 𝛼 +  𝑏 𝛽 ∈  𝑊.  

The necessary and sufficient condition for a non- empty subset 𝑊  of a vector space 

𝑉(𝐹)  to be a vector subspace of 𝑉 is  

        𝑎 , 𝑏 ∈  𝐹 and  𝛼, 𝛽 ∈  𝑊 ⇒  𝑎 𝛼 +  𝑏 𝛽 ∈  𝑊.  

 

19.  पररद्वमत द्ववमीय सकदर् समद्वि िे द्वलए अद्वस्तत्व प्रमेय िा िर्ं द्वलद्वखए और द्वसद्ध 

िीद्वजए | 

State and prove existence theorem for finite dimensional vector space. 

 

20.  यदद 𝑊 एक पररद्वमत द्ववमीय सकदर् समद्वि 𝑉(𝐹) िा एि उपसमद्वि है , तब  

                   𝑑𝑖𝑚
𝑉

𝑊
= dim 𝑉 − dim 𝑊.  

If 𝑊 be a sub space of a finite dimensional vector space 𝑉(𝐹)  then 

                        𝑑𝑖𝑚
𝑉

𝑊
= dim 𝑉 − dim 𝑊. 

 



21. माना कि 𝑅3 पर 𝑇 एि रैद्वखि संिारि है , जो  

 𝑇(𝑥1,  𝑥2, 𝑥3) = (𝑥1 + 𝑥2 + 𝑥3, − 𝑥1 −  𝑥2 − 4𝑥3,  2𝑥1 −  𝑥3) 

से पररभाद्वित ह ै| आधार 𝐵 =  (𝛼1,  𝛼2, 𝛼3),   जहां                                                                                        

𝛼1  = (1, 1, 1), 𝛼2 = (0, 1, 1),     𝛼3 = (1, 0, 1)? 

हैं  𝑇 िे सापिे िा आव्यहू ज्ञात िीद्वजए | 
Let 𝑇 be the linear operator on  𝑅3 defined by 

   𝑇(𝑥1,  𝑥2, 𝑥3) = (𝑥1 + 𝑥2 + 𝑥3, − 𝑥1 −  𝑥2 − 4𝑥3,  2𝑥1 − 𝑥3) 

 What is the matrix of  𝑇 in the ordered basis 𝐵 =  (𝛼1,  𝛼2, 𝛼3),  where  

    𝛼1  = (1, 1, 1), 𝛼2 = (0, 1, 1),      𝛼3 = (1, 0, 1)? 

 

22.  िोरि – रू्न्द्यता प्रमेय िा िर्न  द्वलद्वखए और द्वसद्ध िीद्वजए | 

State and prove “Rank - Nullity theorem”. 

 

23. आव्यूह 𝐴 =  [
6 −2 2

−2 3 −1
2 −1 3

] िे आइगेन मानों और संगत आइगेन  सकदर्ों िा 

द्वनधाारण िीद्वजए |  

Determine the eigen values and corresponding eigen vectors of the matrix 

         𝐴 =  [
6 −2 2

−2 3 −1
2 −1 3

]. 

 

24.  आव्यूह 𝐴 =  [
2 −1 1

−1 2 −1
1 −1 2

] िे आइगेन समीिरण िो ज्ञात िीद्वजए और 

सत्याद्वपत िीद्वजए िी यह 𝐴 िारा संतुि होता ह ै और𝐴−1 भी ज्ञात िीद्वजए | 

Find the characteristic equation of the matrix 𝐴 =  [
2 −1 1

−1 2 −1
1 −1 2

] and verify that 

it is satisfied by A and hence obtain 𝐴−1. 

 

25.  दर्ााइए िी द्वनम्न आव्यहू 𝐴 =  [
1 0 −1
1 2 1
2 2 3 

] द्वविणीय है |  

       Show that the matrix 𝐴 =  [
1 0 −1
1 2 1
2 2 3 

] is diagonalizable. 
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Very Short Questions ( with Answer) 

Unit –I 

Q.1 If 𝒂 ≠ 𝟎  and 𝒃 are two elements of R such that 𝒂. 𝒃 = 𝟏, then 𝒃 = 𝒂−𝟏 

Solution: Given that 𝑎 ≠ 0  and 𝑏 ∈ 𝑅 such that 𝑎. 𝑏 = 1 

Then 𝑎. 𝑏 = 1 ⇒  𝑎−1. (𝑎. 𝑏) = 𝑎−1. 1      [since 𝑎 ∈ 𝑅 ⇒  𝑎−1 ∈ 𝑅 ] 

 ⇒  (𝑎−1. 𝑎). 𝑏 = 𝑎−1,                            by associative law 

 ⇒  1. 𝑏 = 𝑎−1                                            [since 𝑎−1. 𝑎 = 1 ∈ 𝑅] 

 ⇒  𝑏 = 𝑎−1                                               [since 1. 𝑏 = 𝑏 ∈ 𝑅] 

 

Q.2 If 𝒂 ≠ 𝟎  and 𝒃, 𝒄 are two elements of R such that 𝒂. 𝒃 = 𝒂. 𝒄 then 𝒃 = 𝒄 

Solution: Given that 𝑎 ≠ 0  and then the inverse of  𝑎 i.e. 𝑎−1 ∈ 𝑅   

𝑎. 𝑏 = 𝑎. 𝑐 ⇒  𝑎−1. (𝑎. 𝑏) = 𝑎−1(𝑎. 𝑐)       

 ⇒  (𝑎−1. 𝑎). 𝑏 = (𝑎−1. 𝑎). 𝑐                        by associative law 

 ⇒  1. 𝑏 = 1. 𝑐                                                  [since 𝑎−1. 𝑎 = 1 ∈  𝑅] 

 ⇒  𝑏 = 𝑐                                                         [since 1. 𝑎 = 𝑎 ∈ 𝑅] 

 

Q.3 If 𝒙, 𝒚, 𝒛 ∈  𝑹, then prove that |𝒙 + 𝒚| ≤  |𝒙| + |𝒚|  

Solution: we know that 𝑥 ≤  |𝑥| and 𝑦 ≤  |𝑦| and −𝑥 ≤  |𝑥| and −𝑦 ≤  |𝑦| 

So 𝑥 + 𝑦 ≤  |𝑥| + |𝑦|     …(1) and (– 𝑥) + (−𝑦) ≤  |𝑥| + |𝑦|  

 ⇒ −(𝑥 + 𝑦) ≤  |𝑥| + |𝑦|  …(2) 

 From (1) and (2), we have 

 Max { 𝑥 + 𝑦, −(𝑥 + 𝑦)}≤  |𝑥| + |𝑦|  
  Hence  

  |𝒙 + 𝒚| ≤  |𝒙| + |𝒚| ,       by theorem for each 𝑥 ∈ 𝑅, |𝑥| = max {𝑥, −𝑥} 

 

Q.4 If 𝒙 ∈ 𝑹, show that |𝒙| = √𝒙𝟐 

Solution: Given that 𝑥 ∈ 𝑅  

So if 𝑥 ≥ 0 then |𝑥| = 𝑥 = √𝑥2  

and if 𝑥 < 0 then |𝑥| = −𝑥 = √𝑥2 

Hence |𝑥| = √𝑥2 

 

Q.5 Show that the set of all positive real number 𝑹+, is bounded below and unbounded above. 

Solution: Since every member of 𝑅− ∪ {0} is lower bound of 𝑅+ 

Therefore 𝑅+ is bounded below. 

Now we prove 𝑅+ is bounded above, if possible, suppose 𝑢 is an upper bound of 𝑅+ 

We have 𝑢 ≥ 1, for  𝟏 ∈ 𝑅+. 

Since 𝟐 ∈ 𝑅+,  𝟐 > 0 and so 𝑢 ≥ 1, 𝟐 > 0 ⇒ 𝑢 + 2 > 1 + 0 

⇒ 𝑢 + 1 > 0 

   



                                                                           ⇒ 𝑢 + 1 ∈ 𝑅+ 

But 𝑢 + 1 > 𝑢, This contradiction that 𝑢 is upper bound of 𝑅+. 

Hence 𝑅+ is unbounded above. 

 

Q.6 Give an example of a set which is not complete ordered field. 

Solution: The set of rational number 𝑄 is not complete ordered field. 

Q.7 If 𝒂 and 𝒃 are two elements of R, then (−𝒂). (−𝒃) = 𝒂. 𝒃 

Solution: (−𝑎). (−𝑏) = (−𝑎). (−𝑏) + 0 = (−𝑎). (−𝑏) + [(−𝑎𝑏) + 𝑎𝑏] 

= [(−𝑎). (−𝑏) + (−𝑎𝑏)] + 𝑎𝑏 

  = [(−𝑎). (−𝑏) + (−𝑎). 𝑏] + 𝑎𝑏 

= (−𝑎). [(−𝑏) + 𝑏] + 𝑎𝑏 

= (−𝑎). 0 + 𝑎𝑏 = 0 + 𝑎𝑏 

                                                                   = 𝑎𝑏 

Q.8 Define Least Upper Bound and Greatest Lower Bound. 

Q.9 If 𝑺 be a singleton set. What are the supremum and infimum of 𝑺. 

Solution: A singleton set is a finite and closed 

Every finite set contain its supremum and infimum 

If  𝑆 = {𝑎} i.e. a singleton set 

Then supremum = 𝑎 

and infimum = 𝑎 

 

Q.10 Between any two distinct real numbers there lies at least one irrational number. 

 Solution: We know  by the Density Theorem “Between any two different real numbers, there lies at 

 least one rational number”. 

So applying the Density Theorem to the real numbers  
𝑥

√2
< 𝑟 <

𝑦

√2
, we obtain a rational number  

 𝑟 ≠ 0 such that 
𝑥

√2
< 𝑟 <

𝑦

√2
 

  ⇒ 𝑥 < 𝑟√2 < 𝑦 

⇒ 𝑥 < 𝑧  < 𝑦, where  𝑟√2 is irrational number. 

 

Unit – II 

Q.1 Every convergent real sequence is Cauchy sequence. 

Solution: Let the sequence of real number  {𝑆𝑛}𝑛=1
∞  converges to 𝑙. Then for any 𝜖 > 0,  there exists 

 𝑚 ∈ 𝑁  such that 

|𝑆𝑛 − 𝑙| <
𝜖

2
 ,   (𝑛 ≥  𝑝)            ………(1) 

Thus if  𝑛, 𝑚 ≥  𝑝, we have from (1) 

                                           |𝑆𝑛 − 𝑆𝑚| = |𝑆𝑛 − 𝑙 + 𝑙 − 𝑆𝑚| 
                                                            ≤ |𝑆𝑛 − 𝑙|+|𝑙 − 𝑆𝑚| 
 

                                                                    ≤ |𝑆𝑛 − 𝑙|+|𝑆𝑚 − 𝑙| 

  < 
𝜖

2
 + 

𝜖

2
 = 𝜖 

i.e. |𝑆𝑛 − 𝑆𝑚| < 𝜖 (𝑛, 𝑚 ≥  𝑝) 

Hence  {𝑆𝑛}𝑛=1
∞  is Cauchy’s sequence. 

 



Q.2 Prove that the sequence {𝑺𝒏}𝒏=𝟏
∞ , where 𝑺𝒏 = (−𝟏)𝒏, has no  limit. 

Solution: Suppose on the contrary, 𝑙 is the limit of the sequence  {𝑆𝑛}𝑛=1
∞  

Then for 𝜖 =
1

2
 , ∃ 𝑚 ∈ 𝑁 such that 

|𝑆𝑛 − 𝑙| < 𝜖     𝑛 ≥ 𝑚   

|(−1)𝑛 − 𝑙| < 
1

2
    𝑛 ≥ 𝑚                                     …… (1) 

If 𝑛 is even then from (1), we have 

|1 − 𝑙| < 
1

2
                                                            …… (2)       

If 𝑛 is odd then from (1), we have 

|−1 − 𝑙| < 
1

2
                                                        

|1 + 𝑙| < 
1

2
                                                            ……. (3)   

Now adding (2) and (3), we have 

2 = |2| = |1 − 𝑙 + 1 + 𝑙| ≤ |1 − 𝑙| + |1 + 𝑙|  <
1

2
+

1

2
= 1 ,    

                                                                                     since |𝑥 + 𝑦| ≤ |𝑥| + |𝑦| 
 which is condradiction. 

Hence (−1)𝑛  has no limit. 

 

Q.3 Show that the sequence (
𝟏

𝟐
,

𝟏

𝟐𝟐, ,
𝟏

𝟐𝟑 , …
𝟏

𝟐𝒏 …) is convergent. 

Solution: Suppose that 𝑆𝑛 =
1

2𝑛 ,  then   𝑆𝑛+1 =
1

2𝑛+1    for all 𝑛 ∈ 𝑁 

So 𝑆𝑛+1 − 𝑆𝑛 =
1

2𝑛+1 −
1

2𝑛 =  
1

2𝑛 (
1

2
− 1) = −

1

2𝑛+1 < 0      for all 𝑛 ∈ 𝑁 

Therefore 𝑆𝑛+1 −  𝑆𝑛 <  0             for all 𝑛 ∈ 𝑁 

 i.e. 𝑆𝑛+1 < 𝑆𝑛                       for all 𝑛 ∈ 𝑁 

Hence {𝑆𝑛} is monotonic decreasing sequence. 

Again  

        0 <  
1

2𝑛 < 1   for all 𝑛 ∈ 𝑁 

So   0 < 𝑆𝑛 < 1      for all 𝑛 ∈ 𝑁 

Thus the sequence {𝑆𝑛} is bounded. 

Now since (
1

2
,

1

22, ,
1

23 , ….) is bounded and monotonic sequence, Hence sequence it  is convergent. 

 

Q.4 Prove that 𝐥𝐢𝐦
𝒏→∞

𝟏

𝒏
 [𝟏+𝟐

𝟏

𝟐 + 𝟑
𝟏

𝟑 + ⋯ + 𝒏
𝟏

𝒏] = 1 

Solution: Suppose that 𝑆𝑛 = 𝑛
1

𝑛     for all 𝑛 ∈ 𝑁 

Then lim
𝑛→∞

 𝑆𝑛 = lim
𝑛→∞

𝑛
1

𝑛 = 1 

Hence by Cauchy’s first theorem on limit, we have 

lim
𝑛→∞

 𝑆𝑛 = 1 

Therefore lim
𝑛→∞

𝑠1+𝑠2+⋯+𝑠3

𝑛
= 1 

lim
𝑛→∞

1

𝑛
[1 + 2

1
2 + 3

1
3 + ⋯ + 𝑛

1
𝑛]  =  1 

 

Q.5 Test of convergence of the following series 
𝟏

𝟏.𝟐.𝟑
+

𝟑

𝟐.𝟑.𝟒
+

𝟓

𝟑.𝟒.𝟓
+  … 

Solution: Suppose that ∑𝑢𝑛= 
𝟏

𝟏.𝟐.𝟑
+

𝟑

𝟐.𝟑.𝟒
+

𝟓

𝟑.𝟒.𝟓
+  … 

So that 𝑢𝑛= 
𝟐𝒏−𝟏

𝒏 (𝒏+𝟏)(𝒏+𝟐)
 



 

𝑣𝑛 =  
𝑛

𝑛.𝑛.𝑛
 = 

1

𝑛2
, where 𝑣𝑛 is the nth term of the auxiliary series ∑𝑢𝑛 

 

 𝑢𝑛

𝑣𝑛
=  

2𝑛−1

𝑛 (𝑛+1)(𝑛+2)
. 

𝑛2

1
 = 

(2𝑛−1)𝑛

 (𝑛+1)(𝑛+2)
 = 

(2−
1

𝑛
)

 (1+
1

𝑛
)(1+

2

𝑛
)
 

So lim
𝑛→∞

 𝑢𝑛

𝑣𝑛
= 2, which is a finit non-zero number. 

Thus camparison test can be applied. Now by p-series test, the auxiliary series ∑
 1

𝑛2 is convergent,as 

 p = 2 (>1). 

Hence by comparison test the given series is convergent. 

 

Q.6 Prove that 𝐥𝐢𝐦
𝒏→∞

𝒏

𝒏!
𝟏
𝒏

 = 𝒆 

Solution: Let 𝑎𝑛= 
𝑛𝑛

𝑛!
 then 𝑎𝑛+1= 

(𝑛+1)𝑛+1

(𝑛+1)!
 

So 
𝑎𝑛+1 

𝑎𝑛
 = 

(𝑛+1)𝑛+1

(𝑛+1)!

 
𝑛𝑛

𝑛!

 = 
(𝑛+1)𝑛+1

(𝑛+1)!
.

𝑛!

𝑛𝑛  

             = 
(𝑛+1)𝑛

𝑛𝑛  = (1 +
1

𝑛
 )𝑛 

lim
𝑛→∞

𝑎𝑛+1 

𝑎𝑛
= lim

𝑛→∞
(1 +

1

𝑛
)𝑛 = 𝑒 

Hence by Cauchy’s second theorem on limits, 

lim
𝑛→∞

(𝑎𝑛)
1

𝑛 = lim
𝑛→∞

𝑎𝑛+1 

𝑎𝑛
= 𝑒 

Hence lim
𝑛→∞

𝑛

𝑛!
1
𝑛

 = 𝑒 

 

Q.7 For Lagrange’s mean value theorem, the value of 𝝃 if  the function 𝒇(𝒙) = 𝒙𝟐 in the interval  

[-2, 3] is. 

Solution: ±
𝟐

√𝟑
 

Q.8 Show that the derivative of an even function is always an odd function. 

Solution: Let the function 𝑓(𝑥) be an even function of 𝑥, then by definition  of even function, we have 

 

𝑓(𝑥) = 𝑓(𝑥) 

Differentiating both sides with respect to 𝑥, we have 

𝑓′(−𝑥)
𝑑

𝑑𝑥
(−𝑥) =  𝑓′(𝑥) 

⇒ 𝑓′(−𝑥). (−1) = 𝑓′(𝑥) 

⇒ 𝑓′(−𝑥) = −𝑓′(𝑥) 

Thus 𝑓′(𝑥)  is an odd function of 𝑥. 
 

Q.9 Show that 𝒇(𝒙) = 𝒙𝟐 is uniformly continuous on [-1, 1]. 

Solution:  Given that 𝑓(𝑥) = 𝑥2 

Let 𝑥, 𝑦 ∈ [−1, 1] then  

|𝑓(𝑥) − 𝑓(𝑦)| = |𝑥2 −  𝑦2| = |(𝑥 − 𝑦)(𝑥 + 𝑦)| 

≤ |𝑥 − 𝑦|(|𝑥| + |𝑦|) 

≤ 2|𝑥 − 𝑦|,       since 𝑥, 𝑦 ∈ [−1, 1] ⇒ |𝑥| ≤ 1, |𝑦| ≤ 1 



 

|𝑓(𝑥) − 𝑓(𝑦)| ≤ 2|𝑥 − 𝑦|            …(1) 

Let 𝜖 > 0. Choose 𝛿 =
𝜖

2
 then for |𝑥 − 𝑦| < 𝛿,    we have 

|𝑓(𝑥) − 𝑓(𝑦)| <  𝜖 

i.e.  
|𝑓(𝑥) − 𝑓(𝑦)| <  𝜖,  |𝑥 − 𝑦| < 𝛿   𝑥, 𝑦 ∈ [−1, 1]. 

Hence 𝑓(𝑥) = 𝑥2 is uniformly continuous on [-1, 1]. 

 

Q.10 The function 𝒇(𝒙) = 𝒔𝒊𝒏𝒙, 𝒙 ∈ 𝑹 is differentiable on 𝑹 or not differentiable on 𝑹 

Solution: Differentiable on 𝑅. 

 

Unit –III 

Q.1 The value of 𝐥𝐢𝐦
(𝒙,𝒚)→(𝟏,𝟐)

(𝒙𝟐 + 𝟐𝒚) is 

Solution: 5 

 

Q.2 If 𝒖 = 𝒙𝒚 𝒔𝒊𝒏
𝒚

𝒙
,  𝒕𝒉𝒆𝒏 𝒕𝒉𝒆 𝒗𝒂𝒍𝒖𝒆 𝒐𝒇  𝒙

𝝏𝒖

𝝏𝒙
+ 𝒚

𝝏𝒖

𝝏𝒚
 is 

Solution: 2 𝑢 

 

Q.3 The degree of homogeneous function 𝒇(𝒙, 𝒚) =  𝒔𝒊𝒏−𝟏(
𝒙

𝒚
) is 

Solution: Zero 

 

Q.4 If V is a function of two variables 𝒙 and 𝒚 and 𝒙 = 𝒓 𝒄𝒐𝒔𝜽 then the value of 
𝝏𝟐𝑽

𝝏𝒙𝟐 + 
𝝏𝟐𝑽

𝝏𝒚𝟐 is  

Solution: 
𝜕2𝑉

𝜕𝑟2   + 
1

𝑟
 
𝜕𝑉

𝜕𝑟
 +  

1

𝑟2

𝜕2𝑉

𝜕𝜃2  

 

Q.5 If 𝒖𝟑 + 𝒗𝟑 = 𝒙 + 𝒚 and 𝒖𝟐 + 𝒗𝟐 =  𝒙𝟑 + 𝒚𝟑, then the value of 𝑱( 𝒖, 𝒗) is 

Solution: 
𝝏(𝒖,𝒗)

𝝏(𝒙,𝒚)
=  

𝒚𝟐− 𝒙𝟐

𝟐𝒖𝒗(𝒖−𝒗)
 

 

Q.6 𝒙 = 𝒓 𝒄𝒐𝒔𝜽, 𝒚 = 𝒓 𝒔𝒊𝒏 𝜽 then the value of  
𝝏(𝒙,𝒚)

𝝏(𝒓,𝜽)
 and 

𝝏(𝒓,𝜽)

𝝏(𝒙,𝒚)
 is 

Solution: 
1

𝑟
 

 

Q.7 The saddle point of the function 𝒙𝟐 + 𝒙𝒚 + 𝟑𝒙 + 𝟐𝒚 + 𝟓 is 

Solution: (-2, 1) 

 

Q.8 The critical point of the function 𝒖 = 𝒙𝟑 − 𝒚𝟑 − 𝟑𝒙 are 

Solution: (1, 0), (-1, 0) 

 

Q.9 The value of ┌ (
1

2
) is 

Solution: √𝜋 

 

Q.10 The value of ∫
𝒅𝒙

√𝒔𝒊𝒏𝒙

𝝅

𝟐
𝟎

   × ∫ √𝒔𝒊𝒏𝒙 𝒅𝒙
𝝅

𝟐
𝟎

 is 

Solution: 𝜋 

 



Unit - 4 

Q.1 Find the partial differential equation by the elimination of 𝒂 and 𝒃 from 𝒛 = 𝒂𝒙 + 𝒃𝒚 + 𝒂𝒃. 

Solution: Given that 𝑧 = 𝑎𝑥 + 𝑏𝑦 + 𝑎𝑏                              …(1) 

Differentiating partially (1), with respect to 𝑥 and 𝑦, we have 

                                  𝑝 =  
𝜕𝑧

𝜕𝑥
= 𝑎                                        …(2) 

                                  𝑞 =  
𝜕𝑧

𝜕𝑦
= 𝑏                                        …(3) 

Eliminating 𝑎 and 𝑏 from (1) using (2) and (3), we have 

𝑧 = 𝑝𝑥 + 𝑞𝑦 + 𝑝𝑞 

Which is required partial differential equation. 

 

Q.2 Obtain partial differential equation by the eliminating the arbitrary function 𝒇: 

𝒛 = 𝒇(𝒙 + 𝒂𝒚) 

Solution: Given that    𝑧 = 𝑓(𝑥 + 𝑎𝑦) 

Differentiating partially with respect to 𝑥 and 𝑦, we have 

𝑝 =  
𝜕𝑧

𝜕𝑥
= 𝑓′(𝑥 + 𝑎𝑦). 1                 …(1) 

and 𝑞 =  
𝜕𝑧

𝜕𝑦
= 𝑓′(𝑥 + 𝑎𝑦). 𝑎 

𝑞

𝑎
=  

𝜕𝑧

𝜕𝑦
= 𝑓′(𝑥 + 𝑎𝑦)                    …(2) 

Eliminating arbitrary function from (1) and (2), we have 

𝑝 =
𝑞

𝑎
 

𝑎𝑝 = 𝑞. 

 

Q.3 If 𝒛 = 𝒇(𝒙 + 𝒂𝒚) +  𝝋(𝒙 − 𝒂𝒚), then prove that 
𝝏𝟐𝒛

𝝏𝒚𝟐 =  𝒂𝟐 𝝏𝟐𝒛

𝝏𝒙𝟐. 

Solution: Given that  𝑧 = 𝑓(𝑥 + 𝑎𝑦) +  𝜑(𝑥 − 𝑎𝑦)         …(1) 

Differentiating partially (1) with respect to 𝑥, we have 

𝜕𝑧

𝜕𝑥
= 𝑓′(𝑥 + 𝑎𝑦) +  𝝋′(𝑥 − 𝑎𝑦) 

Again Differentiating partially w.r.to 𝑥, we have 
𝜕2𝑧

𝜕𝑥2
=  𝑓′′(𝑥 + 𝑎𝑦) +  𝜑′′(𝑥 − 𝑎𝑦)          …(2) 

Now, Differentiating partially (1) with respect to 𝑦, we have 

𝜕𝑧

𝜕𝑦
= 𝑎𝑓′(𝑥 + 𝑎𝑦) − 𝑎 𝝋′(𝑥 − 𝑎𝑦) 

Again Differentiating partially w.r.to 𝑦, we have 
𝜕2𝑧

𝜕𝑦2 =  𝑎2𝑓′′(𝑥 + 𝑎𝑦) + 𝑎2 𝜑′′(𝑥 − 𝑎𝑦)           

       = 𝑎2[𝑓′′(𝑥 + 𝑎𝑦) +  𝜑′′(𝑥 − 𝑎𝑦)]            …(3) 

       = 𝑎2 𝜕2𝑧

𝜕𝑥2 ,         by using (2) 

Hence proved  
𝜕2𝑧

𝜕𝑦2 = 𝑎2 𝜕2𝑧

𝜕𝑥2 

 

Q.4 Solve 𝒙𝒛𝒑 + 𝒚𝒛𝒒 = 𝒙𝒚 

Solution: Given that   𝑥𝑧𝑝 + 𝑦𝑧𝑞 = 𝑥𝑦           …(1) 

Comparing (1) with the standard form 𝑃𝑝 + 𝑄𝑞 = 𝑅, we have 



 𝑃 =  𝑥𝑧, 𝑄 = 𝑦𝑧 and 𝑅 =  𝑥𝑦 

So the Lagrange’s auxiliary equations for (1) are  
𝑑𝑥

𝑃
 = 

𝑑𝑦

𝑄
=  

𝑑𝑧

𝑅
 

𝑑𝑥

𝑥𝑧
=  

𝑑𝑦

𝑦𝑧
=  

𝑑𝑧

𝑥𝑦
               …(2) 

Taking first two fractions of (2), we have 
𝑑𝑥

𝑥𝑧
=  

𝑑𝑦

𝑦𝑧
 ⇒ 

 𝑑𝑥

𝑥
=  

𝑑𝑦

𝑦
 

Integrating, we have  
𝑥

𝑦
= 𝑐1 

Again taking second and last fractions of (2), we have 
𝑑𝑦

𝑦𝑧
=  

𝑑𝑧

𝑥𝑦
   ⇒ 

𝑑𝑦

𝑧
=

𝑑𝑧

𝑥
 ⇒ 

 𝑑𝑦

𝑧
=

𝑑𝑧

𝑦𝑐1
 ⇒   𝑦𝑐1𝑑𝑦 − 𝑧𝑑𝑧 = 0 

Integrating, we have 

𝑐1𝑦2 − 𝑧2 = 𝑐2⇒ 
𝑥

𝑦
. 𝑦2 − 𝑧2 = 𝑐2 ⇒

𝑥

𝑦
. 𝑦2 − 𝑧2 = 𝑐2 ⇒ 𝑥𝑦 − 𝑧2 = 𝑐2 

Hence general solution is 𝜑 ( 
𝑥

𝑦
, 𝑥𝑦 − 𝑧2  ) = 0 

Which 𝜑 is an arbitrary function. 

 

Q.5 The differential equation 𝑝𝑞 =  1 is 

Solution: Of the first form and has a singular solution. 

 

Q.6 The differential equation 𝑝𝑞 =  𝑥𝑦 is 

Solution: Of the third form and has no singular solution. 

 

Q.7 The general method of solving first order non-linear partial differential equation 

       𝒇(𝒙, 𝒚, 𝒛, 𝒑, 𝒒) = 0 

Solution: Charpit’s method. 

Q.8 Charpit’s auxiliary equations for the differential equation  𝟐𝒛𝒙 − 𝒑𝑥2 − 2𝑞𝑥𝑦 + 𝑝𝑞 = 0 is 

Solution: 
𝑑𝑥

2𝑥𝑦−𝑝
=  

𝑑𝑦

𝑦2−𝑞
=

𝑑𝑥

𝑝𝑥2+2𝑥𝑦𝑞
 

                                                                                                      

Q.9 Solve  𝒍𝒐𝒈 𝒔 = 𝒙 + 𝒚 

Solution: Given equation  𝑙𝑜𝑔 𝑠 = 𝑥 + 𝑦         

The given equation can be written as 
𝜕2𝑧

𝜕𝑥𝜕𝑦
=  𝑒𝑥+𝑦  

Integrating w.r.to 𝑥, we have 
𝜕𝑧

𝜕𝑦
=  𝑒𝑥+𝑦 + 𝑓(𝑦)         

Again Integrating w.r.to 𝑦, we have 

𝑧 = 𝑒𝑥+𝑦+∫ 𝑓(𝑦) 𝑑𝑦 + 𝐹(𝑥) or 𝑧 = 𝑒𝑥+𝑦 + 𝜑(𝑦) + 𝐹(𝑥) 

Which is required complete solution. 

 

Q.10 Find complete integral of 𝑝2 + 𝑞2 = 𝑥 + 𝑦 

Solution: Firstly we separate 𝑝 and 𝑥 from 𝑞 and 𝑦, so we have 

𝑝2 − 𝑥 = 𝑦 − 𝑞2 

Putting  

𝑝2 − 𝑥 = 𝑎 𝑎𝑛𝑑 𝑦 − 𝑞2 = 𝑎 

𝑝 = √𝑥 + 𝑎 and 𝑞 = √𝑦 − 𝑎 

Putting these values of 𝑝 and 𝑞 in 𝑑𝑧 = 𝑝𝑑𝑥 + 𝑞𝑑𝑦, we have 



𝑑𝑧 =  √𝑥 + 𝑎 𝑑𝑥 + √𝑦 − 𝑎 𝑑𝑦 

Integrating 

𝑧 + 𝑏 =
2

3
(𝑥 + 𝑎)

3

2 + 
2

3
(𝑦 − 𝑎)

2

3 

Which is required complete solution. 

 

Unit – V 

Q.1 Nature of the partial differential equation 
𝜕2𝑧

𝜕𝑥2
+ 𝑥2  

𝜕2𝑧

𝜕𝑦2
= 0 is 

Solution: Hyperbola. 

 

Q.2 Solution of the differential equation 𝒓 =  𝟐𝒚𝟐 is 

Solution: 𝑧 = 𝑥2𝑦2 + 𝑥𝑓(𝑦) + 𝐹(𝑦) 

 

Q.3 Partial differential equation 𝒙𝟐𝒓 −  𝒚𝟐𝒕 = 𝒙𝒑 − 𝒚𝒑 is 

Solution: Of second order and liear. 

 

Q.4 Equation 𝒓𝟐 + 𝟐𝒔 − 𝒕𝟐 = 𝟎 is of order 

Solution: Two. 

 

Q.5 The partial differential Equation of second order can be expressed as   

Solution:  𝐹(𝑥, 𝑦, 𝑧, 𝑝, 𝑞, 𝑟, 𝑠, 𝑡) = 0 

 

Q.6 Auxiliary equation of 𝒓 + 𝒂𝟐𝒕 = 𝟎 is 

Solution: 𝑚2 + 𝑎2 = 0 

 

Q.7 Particular Integral of the differential equation (𝑫𝟐 − 𝒂𝟐𝑫′𝟐)𝒛 = 𝒙 is 

Solution: 
𝑥3

6
 

 

Q.8 Complementary function of the equation 
𝝏𝒛

𝝏𝒙
+

𝝏𝒛

𝝏𝒚
= 𝟎 is 

Solution: 𝜑 (𝑦 + 𝑥) 

 

Q.9 Subsidiary equation of 𝟐𝒓 + 𝟓𝒙 + 𝟐𝒕 = 𝟎 is 

Solution: 2𝑚2 + 5𝑚 + 2 = 0 

 

Q.10 The general solution of the differential equation 𝑫𝟐 − 𝟐𝑫𝑫′ +  𝑫′𝟐)𝒛 = 𝟎 is  

Solution: 𝑧 = 𝜑1(𝑥 + 𝑦) +  𝑥𝜑2(𝑥 + 𝑦) 

 

 

 

 

 

 

 



Short Answer Type Question 

 

Unit - I 

Q.1 Write a short note on Bodhayana’s finding in calculus. 

Q.2 Show that √8 is not rational number. 

              OR 

       Prove that there exists no rational number whose square is 8. 

Q.3 If 𝑎 and 𝑏 are two rational numbers such that √𝑎 + √𝑏, is a rational number, then prove that √𝑎𝑏 is  

      also a rational number. 

Q.4 Define absolute value and prove that for each 𝑥 ∈ 𝑅, |𝑥| = max {𝑥, −𝑥}. 

Q.5 Between any two distinct rational numbers there lies at least one rational number. 

 

Unit – II 

Q.1 Define Cauchy Sequence Prove that every Cauchy’s sequence is bounded but the converse is  

       not true. 

Q.2 Test of convergence and divergence of the following series (
𝑥

1.2
+

𝑥2

2.3
+

𝑥3

3.4
+

𝑥4

4.5
+  … , 𝑥 > 0) 

Q.3 If 𝑓(𝑥) =
𝑥

1+𝑒
1
𝑥

 when 𝑥 ≠ 0 and 𝑓(0) = 0. Show that 𝑓(𝑥) is continuous but not differentiable at 

      𝑥 = 0. 

Q.4 Write the statement of Rolle’s theorem and verify Rolle’s theorem for the functions: 

𝑓(𝑥) =  𝑥3 − 6𝑥2 + 11𝑥 − 6 

Q.5 State and prove Lagrange’s first mean value theorem.  

 

Unit – III 

Q.1 Define continuity of a function of two variable and examine the continuity of 𝑓(𝑥, 𝑦) given below at 

       the point (0, 0) 

  

              𝑓(𝑥, 𝑦) = {

𝑥𝑦

𝑥2+𝑦2  ,   (𝑥, 𝑦) ≠ (0,0)

0,           (𝑥, 𝑦) = (0,0)
 

Q.2 Transform the equation (1 + 𝑥2)2 +
𝑑2𝑦

𝑑𝑥2
+ 2𝑥(1 + 𝑥2)

𝑑𝑦

𝑑𝑥
+ 𝑦 = 0 putting 𝑥 = 𝑡𝑎𝑛𝑧 

Q.3 If 𝑥𝑥𝑦𝑦𝑧𝑧 = 𝑐, then show that 
𝜕2𝑧

𝜕𝑥𝜕𝑦
=   −(𝑥 𝑙𝑜𝑔𝑒𝑥)−1, when 𝑥 = 𝑦 = 𝑧 



Q.4 Show that 𝛽(𝑚, 𝑛) =
┌ (m) ┌ (n)

┌𝑚𝑛
, (𝑚, 𝑛 > 0). 

Q.5 Find the minimum value of the function 𝑢 = 𝑥2 + 𝑦2 + 𝑧2 having given that 𝑎𝑥 + 𝑏𝑦 + 𝑐𝑧 = 𝑝. 

 

Unit - IV 

Q.1 From a partial differential equation by eliminating 𝑎, 𝑏, 𝑐 from 
𝑥2

𝑎2 +
𝑦2 

𝑏2  + 
𝑧2

𝑐2 = 1. 

Q.2 Solve (𝑦 + 𝑧)𝑝 + (𝑧 + 𝑥)𝑞 = 𝑥 + 𝑦. 

Q.3 Solve 𝑝 (1 +  𝑞2) = 𝑞(𝑧 − 𝑎). 

Q.4 Find the complete integral 𝑧 (𝑝2− 𝑞2)  = 𝑥 − 𝑦. 

Q.5 Solve 𝑝 + 𝑟 + 𝑠 = 1. 

 

Unit - V 

Q.1 Explain the classification of linear partial differential equation of second order. 

Q.2 Solve (𝐷2 − 2𝐷𝐷′ + 𝐷′2)𝑧 = 12𝑥𝑦. 

Q.3 Find the general solution of the differential equation (𝐷3 − 4𝐷2𝐷′ + 4𝐷𝐷′2)𝑧 = 4 sin (2𝑥 + 𝑦). 

Q.4 Solve (𝐷2 − 𝐷𝐷′ − 2𝐷′2)𝑧 = (𝑦 − 1)𝑒𝑥. 

Q.5 Solve (𝐷2 + 𝐷𝐷′ + 𝐷′ − 1)𝑧 = sin  (𝑥 + 2𝑦). 

 

 

Long Answer Type Question 

Unit – I 

Q.1 Discuss historical background of the calculus and partial differential equations in the context of India. 

Q.2 Prove that there exists no integer for which √𝑟 + 1 + √𝑟 − 1 is a rational number. 

Q.3 The set of rational numbers Q is not order- complete. 

Q.4 State and prove Archimedean property in R. 

Q.5 State and Prove Density theorem for real number. 

 

Unit –II 

Q.1 State and prove Cauchy’s first theorem on limit. 

OR 

If  {𝑎𝑛}𝑛=1
∞  is a sequence of real numbers and lim

𝑛→∞
 𝑎𝑛 = 𝑙 

then lim
𝑛→∞

 𝑎𝑛 =  
 𝑎1+ 𝑎2+⋯+ 𝑎𝑛

𝑛
= 𝑙. 



Q.2 Test of convergence of the following series 
𝑥

1
+

1

2
.

𝑥3

3
+

1.3

2.4
.

𝑥5

5
+

1.3.5

2.4.6
.

𝑥7

7
+  … 

Q.3 Define Every Absolute Convergence and prove that every absolutely convergent series is convergent  

       but not conversely. 

Q.4 State and prove mean value theorem for a function of two variables. 

Q.5 If 𝑓(𝑥) = 𝑥2𝑠𝑖𝑛
1

𝑥
  for  𝑥 ≠ 0 and 𝑓(0) = 0. Show that 𝑓(𝑥) is continuous and differentiable 

       everywhere and 𝑓′(0) = 0. Show that 𝑓′ has a discontinuity of second kind at the origin. 

Unit – III 

Q.1 If 𝑢 = (1 − 2𝑥𝑦 + 𝑦2)−
1

2, then prove that 
𝜕

𝜕𝑥
{(1 − 𝑥2)

𝜕𝑢

𝜕𝑥
} +

𝜕

𝜕𝑦
{𝑦2 𝜕𝑢

𝜕𝑦
} = 0. 

Q.2 If 𝑢 = 𝑓(𝑥, 𝑦) where 𝑥 = 𝑟 𝑐𝑜𝑠 𝜃 and 𝑦 = 𝑟 𝑠𝑖𝑛 𝜃 prove that the equation 
𝜕2𝑢

𝜕𝑥2
 + 

𝜕2𝑢

𝜕𝑦2
 = 0 transforms 

        into 
𝜕2𝑢

𝜕𝑟2
  + 

1

𝑟
 
𝜕𝑢

𝜕𝑟
 + 

1

𝑟2

𝜕2𝑢

𝜕𝜃2
 = 0. 

Q.3 Write the statement of Taylor’s theorem for a function of two variables and expand 

        𝑓(𝑥, 𝑦) =  𝑥2𝑦 + 3𝑦 − 2 in power of (𝑥 − 1) and (𝑦 + 2). 

Q.4 Find maxima and minima of the function 𝑢 = 𝑠𝑖𝑛𝑥 + 𝑠𝑖𝑛𝑦 + sin(𝑥 + 𝑦). 

Q.5 State and prove that Legendre’s duplication formula. 

 

Unit – IV 

Q.1 Solve 𝑥2𝑝2 + 𝑦2𝑞2 = 𝑧2.  

Q.2 Solve 𝑧2( 𝑝2 + 𝑞2) = 𝑥2 + 𝑦2. 

Q.3 Solve the Charpit’s method ( 𝑝2 + 𝑞2)𝑦 = 𝑞𝑧. 

Q.4 Solve the Charpit’s method 𝑧 = 𝑝𝑥 + 𝑞𝑦 +  𝑝2 + 𝑞2. 

Q.5 Solve the Charpit’s method 𝑞 = 𝑝𝑥 +  𝑝2. 

 

Unit – V 

Q.1 Classify and solve the equation  
𝜕2𝑧

𝜕𝑥2
− 

𝜕2𝑧

𝜕𝑦2
 = 0. 

Q.2 Classify the following Partial differential equation and reduce to canonical form 
𝜕2𝑧

𝜕𝑥2 + 𝑥2 
𝜕2𝑧

𝜕𝑦2 = 0.   

Q.3 Find the general solution of the differential equation  
𝜕2𝑧

𝜕𝑥2 +
𝜕2𝑧

𝜕𝑦2 = 𝑐𝑜𝑠𝑚𝑥 sin 𝑛𝑦. 

Q.4 Solve (𝐷2 − 𝐷′2 − 3𝐷 + 3𝐷′)𝑧 = 𝑥𝑦 + 𝑒𝑥+2𝑦. 

Q.5 Solve 𝑥2 𝜕2𝑧

𝜕𝑥2 − 𝑦2 
𝜕2𝑧

𝜕𝑦2 = 𝑥𝑦. 

 



'kkldh; MkW ';kek izlkn eq[kthZ  

foKku ,oa okf.kT; 

egkfo|ky;] dksykj jksM] Hkksiky e-iz-  

lykgdkj lfefr 

 

MkW- lat; rsyax 

MkW- jkfxuh frokjh 

MkW- laxhrk xqIrk 

MkW- ,e-ds- xqIrk 

MkW- lq/kka’kq/kj f}osnh 

MkW- jkts’k JhokLro 

MkW- izKk jkor 

MkW- e/kqlwnu izdk’k 

MkW- ek/kohyrk nqcs 

MkW- lq"kek tSu 

MkW- iwue oklfud 

MkW- oh-ih-,l- xkSj 

vk;kstu lfefr 

 

MkW- ehuk{kh lDlsuk  

MkW- byk tSu  

MkW- vuhrk eaMyksbZ 

MkW- f’kokyh 'kkD; 

e/;izns’k mPp f’k{kk xq.koRrk 

mUu;u ifj;kstuk 

varxZr 

jk"Vªh; f’k{kk uhfr 2020 

ij vk/kkfjr  

iz'u cSad dk;Z’kkyk 

vk;kstd& ijh{kk izdks"B 

fnukad %25@11@2022      LFkku % dkaÝsal d{k 

le; %12%00 cts 

izkpk;Z 

MkW- lq/kk cSlk 

la;kstd 

MkW- dhfrZ tSu 

rduhdh lfefr 

 

MkW- v:.kk tSu 

MkW- vk’kk ok/kokuh 

MkW- uhrwfiz;k ypkSfj;k 

'kkldh; MkW ';kek izlkn eq[kthZ foKku ,oa okf.kT; 

egkfo|ky;] dksykj jksM] Hkksiky e-iz-  
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egkfo|ky; 

 egkfo|ky; dh LFkkiuk lu~ 1982 esa csut+hj egy 

Hkksiky ls gqbZ] foKku ,oa okf.kT; ladk; ls izkjaHk ;g 

egkfo|ky; lu~ 2008 esa tgkaxhjkckn fLFkr xks[kys 

Nk=kokl esa LFkkukUrfjr gqvkA l= 2018&19 ls dyk 

ladk; ,oa xg̀foKku ladk; esa v/;kiu izkjaHk gqvkA 

fofHkUu ladk;ksa ds 07 fo"k;ksa esa LukrdksRrj d{kk;sa Hkh 

lapkfyr gks jgh gSA  

 

 

 

 

 

  lu~ 2020 esa egkfo|ky; dksykj jksM fLFkr Loa; 

ds Hkou esa LFkkukUrfjr gqvk rFkk orZeku esa ;g 

'kkldh; MkW-’;kek izlkn eq[kthZ foKku ,oa okf.kT; 

LukrdksRrj egkfo|ky; ds uke ls tkuk tkrk gSA  

 

dk;Z’kkyk 

  

 e/;izns’k ,slk igyk jkT; gS ftlus f’k{kk dks 

jk"Vªh; Lrj ij ykus ds fy;s ubZ jk"Vªh; f’k{kk 

uhfr dks ykxw djus dh igy dh gSA ftldk 

eq[; mís’; f’k{kk dk lkoZHkkSfedhdj.k djuk gSA 

fo’ofo|ky; vuqnku vk;ksx }kjk fu/kkZfjr 

ikB~;Øe ij vk/kkfjr iz’u cSad dk;Z’kkyk 

egkfo|ky; }kjk vk;ksftr dh tk jgh gSA 

iz’uksa ds izk:iksa esa vk, cnyko ,oa Nk=fgr dks 

nf̀"Vxr j[krs gq;s fo|kfFkZ;ksa ds fy;s fo"k; 

fo’ks"kKksa }kjk iz’u cSad cuk;k tkuk izLrkfor 

gSA ;g iz’u cSad f’k{kdksa ,oa fo|kfFkZ;ksa nksuksa ds 

fy;s vR;Ur mi;ksxh fl) gksxk] ,slh mEehn 

gSA  

 


