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[k.M & ^v* 

Section ‘A’ 

nh?kZ mRrjh; iz'u 

Long Answer Questions. 

 

uksV %lHkh ç'uksa ds mRrj 800 ls 1000 'kCnksa esa fy[ksaA 

Note: Attempt all  Questions. Each question should be answered in 800 to 1000 Words.  

vf/kdre vad% 18 

Maximum Marks: 18 

1. ysxjkWUt izes; dks fy[kdj fl) djsaA  

  State and prove Lagrange’s mean value theorem. 

 2. ;fn y = sin (m sin-1
x) gks rks (Y n)o Kkr djsaA  

  if  y = sin (msin
1
x) then find (Y n)o 

 3. Kkr djsa %  

  Find : 

  (a) 
  Sinx 

(Cotx)  tanx 
 (Cosx) 

dx 

d 


 

  
eSdykWfj;u izes; ds lg;ksx ls y = log (1 + sinx)  dk foLrkj fy[ksaA

    (b) Expand y = log (1 + sinx) by Maclaurin’s theorem. 

           

[k.M & c 

Section - B  

y?kq mRrjh; iz'u 

Short Answer Questions. 
 

  uksV % lHkh ç'uksa ds mRrj 200 ls 300 'kCnksa esa fy[ksaA  

  Note: Attempt All Questions. Answer should be given in 200 to 300 Words. 

vf/kdre vad% 12 

Maximum Marks: 12 

4- ykxjkUt izes; dks vUrjky [0, 
 

 
] esa Qyu  f(n) =  x(x-1) (x-2) lR;kfir dhft,A 

      Verify lagrange’s theorem for the function f(n) =  x(x-1) (x-2) in [0, 
 

 
 ] 

5- Kkr djsa %    
     

 
 

 

   

     Evaluate :    
     

 
 

 

   

6- Vsyj izes; ls fl) dhft, fd& 

           
   

  
 
    

  
 
    

  
         

 Using Taylor’s theorem prove that  

           
   

  
 
    

  
 
    

  
         

7- ;fn                
 

 
 

 rc n’kkb;sa fd         
 

   
 

 If                    
 

 
 

  then show that         
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1- ;fn V ,d lhfer foeh; lfn'k lef"V gS vkSj T : V  V1   ,d js[kh; izfrfp=k.k gS] rks fl) 

dhft, fd  V dh chek = T dh dksfV + T dh 'kwU;rk 

If V is a finite dimensional vector space and T : V  V1 is a linear map, then prove that  Lim V = 

rank T + nullity T 

 

2- js[kh; :ikUrj.k T : IR3  IR3, T (x, y, z) = (2x + y, y-z, 2y + 4z) }kjk ifjHkkf"kr] ds lHkh 

vfHkyk{kf.kd eku rFkk vfHkyk{kf.kd lfn'k Kkr dhft,A D;k T fod.khZ; gS\ 

              Find all eign values and eign vectors of a linear transformation T : IR3  IR3, defined as T (x, y, 

z) = (2x + y, y-z, 2y + 4z). Is T diagonolizatble? 

 

3- vUr% xq.ku lef"V esa lfn'k ds ukeZ dks ifjHkkf"kr dhft,A ;fn a rFkk b ,d vUr% xq.ku 

lef"V (V, < > ) ds nks jSf[kd Lora=k lfn'k gSa] rks fl) dhft, fd   

              <a, b >   <   a      b  . 

Define the norm of a vector in an inner product space. If a and b are two linearly independent 

vectors of an inner product space (V, < >), then prove that  

              <a, b >   <   a      b  . 
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vf/kdre vad% 12 
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 4.  fl) dhft, fd lfEeJ gjfef'k;u vkO;wg ds lHkh pkfjf=d ewy okLrfod gSaA  

  Prove that the characteristics roots of a complex hermitian matrix are all real. 

 5.  ;fn T : IR2  IR3 , T (x, y) = (x + y, x - y, y) }kjk ifjHkkf"kr izfrfp=k.k js[kh; gS] rks T  

dh dksfV ¼tkfr½ rFkk 'kwU;rk Kkr dhft,A  

  If a map T : IR2  IR3 be defined by  T (x, y) = (x + y, x - y, y) is linear, find rank and 

nullity of T. 

 6. ,d Qyu f, IR2 ij fuEuizdkj ls ifjHkkf"kr gS %  

  f (x, y) = (x
1
 - y

1
)2 + x

1 
y

2
     , tgk¡ x = (x

1
 , x

2 
)      and        y = (y

1 
, y

2
) 

  D;k f  ,d f}js[kh; :i gS\ tk¡p dhft,A 

  A function f is defined on IR2 as follows : 

  f (x, y) = (x
1
 - y

1
)2 + x

1 
y

2
     , where x = (x

1
 - x

2
)    and    y = (y

1 
, y

2
) 

  If f a liulinear forms ? Verify. 

 7. ;fn V  {ks= F ij lfn'k lef"V bl izdkj gS fd bldk dksbZ mfpr milef"V ugha gS] rks 

n'kkZb, fd V = { o } vFkok V dh chek ,d gSA  

  Let V be a vector space over a field F such that it has no proper subspace. Then show that 

either  

V = { o } or dim  V = 1. 
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  1. ¼d½ ;fn a, b, c vleku rFkk /kukRed gSa] rks n'kkZb, fd 

bc

b c

ca

c a

ab

a b

1

2
 (a b c)








  

 
  (a) If  a, b, c  are positive and unequal, then show that   

bc

b c

ca

c a

ab

a b

1

2
 (a b c)








  

 
  

             ¼c½ gy dhft, % x4  
– 5x

3 
+ 7x

2  
– 5x + 1 = 0. 

            (b) Solve : x
4  

– 5x
3 
+ 7x

2  
– 5x + 1 = 0 

   

 2. ¼d½ fl) dhft, 

 x + y + 2z x y = 2 (x + y + z)
3 

 z y + z  + 2x y 

 z x z + x + 2y 

 

 (a) Prove that  

 x + y + 2z x y = 2 (x + y + z)
3 

 z y + z  + 2x y 

 z x z + x + 2y 

  

  

  ¼c½ ;fn lehdj.k x
3  

+  3px
2  

+  3qx  +  r  =  o ds ewy gjkRed Js.kh esa gSa] rks fl) dhft, fd 

2q
3
 = r (3pq - r) . 

  (b) If the roots of the equation    x
3  

+  3px
2  

+  3qx  +  r  =  o are is harmonic progression, the 

prove that 

                 2q
3
 = r (3pq - r) . 

  

 3.  rFkk µ  ds fdu ekuksa ds fy, lehdj.kksa ds lewg dk 

x + y + z = 6 

x - 2y + 3z = 10 

x + 2y + 2z = µ 

     (i) dks gy ugha gSA 

        (ii) ,d vf)rh; gy gSA 

        (iii) vfHkfer gy gSA 

 



  For what values of  and µ the system of equations has  

x + y + z = 6 

x - 2y + 3z = 10 

x + 2y + 2z = µ 

         (i) No solution. 

         (ii) A unique solution. 

        (iii) On infinite solutions. 

  
 

[k.M & c 

Section - B  

y?kq mRrjh; iz'u 

Short Answer Questions. 
 

  uksV % lHkh ç'uksa ds mRrj 200 ls 300 'kCnksa esa fy[ksaA  

  Note: Attempt All Questions. Answer should be given in 200 to 300 Words. 
 

vf/kdre vad% 12 

Maximum Marks: 12 
 

 1. Sin
6
 dks Cos  ds inksa esa O;Dr dhft,A  

  Express Sin
6
 in terms of multiple of Cos .  

   

 2. ;fn  ,   ,  lehdj.k x4 
- 3x - 6 = 0 ds ewy gksa] rks 4 

+ 
4 
 dk eku Kkr dhft,A  

  If ,  are roots of the equation   x
3
 - 3x - 6 = 0   then find the value of 

4 
+ 

4
. 

   

 3. gy dhft, % 72x 
+ 2.7

 x
 - 15 = 0 

  Solve : 7
2x 

+ 2.7
 x
 - 15 = 0  

   

 4. fl) dhft, fd &  A  B = A  B ;fn vkSj dsoy ;fn   A = B  

  Prove that - A  B = A  B if    A = B  
   

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



mÙkj çns”k jktf"kZ V.Mu eqDr fo”ofo|ky;] ç;kxjkt 

,dy fo’k; ¼xf.kr ½ esa izek.k&i= dk;ZØe ¼foKku½ vf/kU;kl l=& 2019&20 

dkslZ dksM % 

Course Code: CSSMM-05 

dkslZ 'kh"kZd%&  

¼Course Title½ Analytical Geometry 

vf/kdre vad % 30 

Maximum Marks : 30 

 

[k.M & ^v* 

Section ‘A’ 

nh?kZ mRrjh; iz'u 

Long Answer Questions. 

 

uksV %lHkh ç'uksa ds mRrj 800 ls 1000 'kCnksa esa fy[ksaA 

Note: Attempt all  Questions. Each question should be answered in 800 to 1000 Words.  

vf/kdre vad% 18 

Maximum Marks: 18 

   

 1. Find the equation of tangent at (r1, 1) to the conic 

  



r
1 eco  

 

  'kkaDo 


r
1 eco  dk (r1, 1) ij Li'khZ dk lehdj.k fy[ksaA 

 2. Find the shortest distance between the Lines   

  js[kkvksa rFkk  ds chp dh U;wure nwjh Kkr djsaA 

 3. Find the equation of the cone whose generating curve is  

X2 + Y2 + Z2 = a2 and X + Y + Z = 1, whose vertex is  

(O, O, O).  

  'kadq dk lehdj.k fy[ksa ftldk tujsfVax oØ X2 
+ Y

2 
+ Z

2 
= a

2 
rFkk X + Y + Z = 1 gS] rFkk Vertex  (O, 

O, O) gSA 
 [k.M & c 

Section - B  

y?kq mRrjh; iz'u 

Short Answer Questions. 
 

  uksV % lHkh ç'uksa ds mRrj 200 ls 300 'kCnksa esa fy[ksaA  

  Note: Attempt All Questions. Answer should be given in 200 to 300 Words. 

vf/kdre vad% 12 

Maximum Marks: 12 

 

1. 'kkaDo 
1

r
 = acos + bsin. dh mRdsUæek rFkk ySVl jsDVe dh yEckbZ Kkr djsaA 

Find the eccentricity and length of latus rectum of the conic  
1

r
 = acos + b sin.  

2. ml lery dk lehdj.k Kkr djsa tks (1, - 1, 2) ls xqtjrk gS rFkk lery 2x + 3y - 4z = 8 rFkk 

3x - 2y + 3z = 6 ij yEcor~ gSA 

Find the equation of a plane which passes through (1, - 1, 2) and which is perpendicular to the 

planes 2x + 3y - 4z = 8 and 3x - 2y + 3z = 6  

3.  (a, o, o), (o, b, o), (o, o, c) rFkk (o, o, o). ls xqtjus okys xksys dk lehdj.k Kkr djsaA 

Find the equation of the sphere passing (a, o, o), (o, b, o),  (o, o, c) and (o, o, o).  

4. xksyk 2x
2
 + 2y

2
 + 2z

2
 + 2x + 3y + 4z + 22 = 0 ds (-1, -2, 3) ij Li'khZ dk lehdj.k Kkr djsaA 

Find the equation of the tangent at (-1, -2, 3) to the sphere  2x
2
 + 2y

2
 + 2z

2
 + 2x + 3y + 4z + 22 = 0

  

 


 dscrandbtar


 btar


 dscr
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1. fn[kk;sa fd bdkbZ dk 6th roots ,d vkWcsyh lewg lfeJ la[;kvksa ds xq.ku ds lkis{k gksrk gSA  

Show that 6th roots of unity is an abelian group with respect to multiplication of complex 

numbers.  
  

2. fn[kk;sa fd ifjfer vkcsyh bUVhxjy ifj{ks=k ,d QhYM gksxkA  

Show that a finite commutative integral domain is a field.  
   

3. fn[kk;sa fd izR;sd ifjfer semigroup ftlesa fujLrhdj.k fu;e ykxw gksrk gS] ,d lewg gksxk 

ysfdu blds mYVk lR; ugah gksrk gSA 

Show that every finite semigroup in which cancellation laws hold, is a group but 

converse is not true. 

   
[k.M & c 

Section - B  

y?kq mRrjh; iz'u 

Short Answer Questions. 
 

  uksV % lHkh ç'uksa ds mRrj 200 ls 300 'kCnksa esa fy[ksaA  

  Note: Attempt All Questions. Answer should be given in 200 to 300 Words. 
 

vf/kdre vad% 12 

Maximum Marks: 12 
 

1. ,d vkcsyh lewg dk mnkgj.k nhft, tks pØh; ugha gksA  

Give an example of an abelian group which is not cyclic.  

 

2. D;k (S3,) rFkk (Z 6, +) ledkfjd gSa\ ;fn gk¡ rks dkj.k crk;saA  

Is (S3,) and (Z 6, +) isomorphic? If yes, give reasons.  

 

3. D;k izR;sd prima ideal, ,d vf/kdre ideal gksrk gS fdlh oy; (R, + , .) 

Is every prime ideala, maximal ideal in a ring (R, + , ')  

 

4. (Z12, +)  ds lHkh milewgksa dks fy[ksaA  

Give all sub groups of (Z12, +)   
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 1. Solve the differential equation.  

  vody lehdj.k dks gy djsaA 

 
 2. Show that the differential equation 

 
  is a parameter is self orthogonal. 

  fn[kk;sa fd vody lehdj.k 

 ,d izkpfyd gS] LoykfEcd gSA 

 3. Solve the differential equation.  

  vody lehdj.k dks gy djsa % 

 
 

[k.M & c 

Section - B  

y?kq mRrjh; iz'u 

Short Answer Questions. 
 

  uksV % lHkh ç'uksa ds mRrj 200 ls 300 'kCnksa esa fy[ksaA  

  Note: Attempt All Questions. Answer should be given in 200 to 300 Words. 
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1- vodyu lehdj.k dks gy dhft,A              
    

  

  
   

Solve the differential equation:              
    

  

  
   

2- gy dhft, ¼Solve½               
  

  
 

3- gy dhft, ¼Solve½ 
   

     
  

  
           

4- gy dhft, ¼Solve½      

     
  

  
             

mylx
dt

dz

lx,nz
dt

dx
,nzmy

dt

dx





λ,1

λ2b

2Y

λ
2

a

2
x








λ,1

λ2b

2Y

λ
2

a

2
x








2t
e2y3x

dt

dy
,t3y2x

dt

dx

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 1.(a) ¼d½ Kkr dhft,A        

  Evaluate              

 ¼[k½ ;fn Y
1/m

 + Y
-1/m

 = 2x] rks fl) dhft, fd (x2
 - 1) Yn + 2 +(2n + 1) XYn + 1 + (n

2
 - 

m
2
) Yn = o, tgk¡ Yn  , Y dk nok¡ vodyu bafxr djrk gSA 

 (b) If Y
1/m

 + Y
-1/m

 2x  , prove that (x
2
 - 1) Yn + 2 +(2n + 1) xyn+1  +(n

2
 - m

2
)  Yn = 0 , 

  where Yn denotes the nth derivative of Y. 

  

 2. ¼d½ vuqØe 
 
tgk¡ 

 
dk U;wure rFkk vf/kdre c) Kkr dhft,A  

 (a) Find the least upper bound and greatest lower bound of the sequence  where 

  

 ¼[k½ fn[kkb, fd vuqØe 
 
tgk¡ ,

Qn

1

2

1

1n

1
na 







n
 vfHklkjh gSA 

 

 

 (b) Show that the sequence 
 
where ,

2n

1

2

1

1n

1
na 







n
 is convergent. 

 3. ¼d½ Js.kh   x + 
o)>(x.................3

1

2

1
1

x2

1
1

x 







  
vfHklkjh dh lgk;rk dks Li"V 

dhft,A
 

  (a) Test the convergence of the series  x + 
o)>(x.................3

1

2

1
1

x2

1
1

x 








 

 ¼[k½ Js.kh 
. 
ds fy, fycuht VsLV dks fy[kdkj fl) dhft,A  

 (b) State and prove leibnitz test for the series 
.
 

 
 

 

 

 
x

ex
1

x1
ox

im 



 
x

ex
1

x1
ox

im 



  ,na
,

n

1
na 

  ,na

,
n

1
na 

  ,na

  ,na

na
n

1)(

na
n

1)(



[k.M & c 

Section - B  

y?kq mRrjh; iz'u 

Short Answer Questions. 
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1.  n'kkZb, fd 

   
 

  Show that :  

   
   

2.  Qyu f(x) ds lrr~ dh foospuk dhft, tgk¡ 

2x1,34x

xo,45x
f(x)







I


 
   

   Discuss the continuity of the function f(x), where  

 

2x1,34x

xo,45x
f(x)







l






 
   

 

3. dks"kh e/;eku izes; dh lgk;rk ls n'kkZb, fd ;fn X > O, rks 

\
QX1

e10xlog
1)(x10log 


 

 
  With the help of Cauchy’s mean value theorem, show that if  x > 0,   

 

\

 
4. vuqØe {fn}, tgk¡ 

 
  ds lekurk vfHklkjh dh tk¡p dhft,A 

 

  Test for uniform convergence, the sequance   

  {fn}, where 

 

 
 

 

 

  ........
4

x
12

13
x

6

12
x

2

1
xxSin1log 

  ........
4

x
12

13
x

6

12
x

2

1
xxSin1log 




 θ,
OX1

e10xlog
1)(x10log

TRεx
2

x
2

n1

nx
(x)nf 




TRεx
2

x
2

n1

nx
(x)nf 



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Course Code: CSSMM-10 
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¼Course Title½ Numerical Analysis 

vf/kdre vad % 30 

Maximum Marks : 30 

 

[k.M & ^v* 

Section ‘A’ 

nh?kZ mRrjh; iz'u 

Long Answer Questions. 

 

uksV %lHkh ç'uksa ds mRrj 800 ls 1000 'kCnksa esa fy[ksaA 

Note: Attempt all  Questions. Each question should be answered in 800 to 1000 Words.  

vf/kdre vad% 18 

Maximum Marks: 18 
 

1. ysxjkWUt fof/k dk mi;ksx djds ,d f=?kkrh;h Polynomial dks Kkr djsa tks fn;s x;s vk¡dM+ksa dk djhch 

ekuksa ls gksA  
Applying Lagrange’s formula, find a cubic polynomial which approximates the following 

data   
   

 

2. fn;s x;s Vscy x rFkk e
x
 dh lgk;rk ls e

x
  dk eku Kkr djsa tc x = 0.644 gks  

From the given table of x and e
x
, find the value of e

x
  when x = 0.644.  

   
X 0.61 0.62 0.63 0.64 0.65 0.66 0.67 

y = ex 1.840431 1.858928 1.877610 1.896481 1.915541 1.934792 1.954237 

 

3. Øsej fof/k ls fn;s x;s lehdj.kksa dks gy djsaA  

      Solve the following system of equations by cramer’s rule :  

2x +   y +   z   = 10 

3x + 2y + 3z   = 18 

x   + 4y + 9z   = 16 

  

[k.M & c 

Section - B  

y?kq mRrjh; iz'u 

Short Answer Questions. 
 

  uksV % lHkh ç'uksa ds mRrj 200 ls 300 'kCnksa esa fy[ksaA  

  Note: Attempt All Questions. Answer should be given in 200 to 300 Words. 

vf/kdre vad% 12 

Maximum Marks: 12 

1. flUilUl ds 
 
fu;e ls lekdyu 

 
dk eku Kkr djsaA  

Evaluate the integral  by Simpson’s 
 
rule.  

2. U;wVu jkWQlu fof/k ls  dk eku n'keyo ds pkj LFkku rd Kkr djsaA  

Evaluate  by Newton - Raphson method correct to four decimal places.  

3. eSfVªDl esa izfrykse ?kkr fof/k dks le>k;saA  

Explain the inverse power method in matrix.  

4. ysxjkWUt ds ek/; eku izes; dh O;k[;k djsaA  

Explain Lagrange’s mean vlaue theorem.  

3

1
dx

x
e

2.5
1


dx
x

e
2.5
1
 rd

3

1

38

38

X -2 -1 2 3 

Y(x) -12 -8 3 5 
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[k.M & ^v* 

Section ‘A’ 

nh?kZ mRrjh; iz'u 

Long Answer Questions. 

 

uksV %lHkh ç'uksa ds mRrj 800 ls 1000 'kCnksa esa fy[ksaA 

Note: Attempt all  Questions. Each question should be answered in 800 to 1000 Words.  

 

vf/kdre vad% 18 

Maximum Marks: 18 
 

1. lhEysDl fof/k }kjk iz'u dks gy djsaA  

Using simplex method solve the problem. 

Max Z = 2x1 + 5x2 + 7x3 

Subject to 3x1 + 2x2 + 4x3 < 100 

x1 + 4x2 + 2x3 <  100 

x1 + x2 + 3x3 < 100, x1 >, 0, x2 >, O, x3 > O. 

 

2. U;wure ,lhUesUV iz'u dks gy djsaA  

Solve the minimal assignment problem 

 

 
 

 

3. ;wfDyMh;u lef"V ds ckjsa esa foLrkj ls crkb;s %  

                Explain the Euclidean Space. 
  

  

 

 

 

 

 

 

 

 



 

[k.M & c 

Section - B  

y?kq mRrjh; iz'u 

Short Answer Questions. 

 
 

  uksV % lHkh ç'uksa ds mRrj 200 ls 300 'kCnksa esa fy[ksaA  

  Note: Attempt All Questions. Answer should be given in 200 to 300 Words. 

 

vf/kdre vad% 12 

Maximum Marks: 12 

 

1. vkWijs'ku jhlpZ ds mi;ksx dks fy[ksaA  

Write uses of operation research. 

 

2. lkbuesUV iz'u ds fy, baxsjh;u fof/k dks le>k;saA  

Explain Hungnrium method for assignment problem. 

 

3. [ksy fof/k ds mi;ksx dks fy[ksaA  

Explain applicationof game theory. 

 

4. xzkfQdy fof/k ls L.P.P. leL;k dks gy djsaA  

            Solve the LPP Problem by graphical method. 

  Max Z = 8X1 + 7X2 

  Subject to 3x1 + x2 <  66000 

                     x1 + x2 <  45000 

                     x1 <  20000 

                     x2 <  40000, x1 >, o, X1 >, O. 


