
mRrj izns’k jktf"kZ V.Mu eqDr fo’ofo|ky;]bykgkckn 

   foKku ¼Lukrd½ dk;Zdze vf/kU;kl l= 2017&18 

dkslZ dksM % 

Course Code: UGMM-01 

dkslZ 'kh"kZd%&  

¼Course Title½ Calculus 

vf/kdre vad % 30 

Maximum Marks : 30 

 

uksV& (Instructions) 

1. Attempt any three questions from section A and Four questions from section B. 

[k.M v ls fdUgha rhu rFkk [k.M c ls fdUgha pkj iz’uksa dk mRrj nhft;sA 

2. Question No. 1 to 9 are long answer questions answer should be in 800 to 1000 words 

Ikz’u la[;k 1 ls 9 rd nh?kZ mRrjh; iz’u gS ftudk mRrj 800 ls 1000 'kCnksa esa fy[kuk gSA 

3. In each of the question No. 4 to 7 there are short answer questions answer should be 

given in 200 to 300 words. 

Ikz’u la[;k 4 ls 7 y?kq mRrjh; iz’u gS] ftudk mRrj 200 ls 300 'kCnksa eas fy[kuk gSA 

  

 [k.M & ^v* 

Section ‘A’ 

nh?kZ mRrjh; iz'u 

Long Answer Questions. 

 
uksV %  fdUgha rhu iz'uksa ds mRrj 800 ls 1000 'kCnksa esa fy[ksaA 

 Note:  All questions are compulsory. 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= ean sinbn rks fl) dhft, fd y2 − 2ay1 + (a2 + b2)y = 0  

If y= ean sinbn prove that    y2 − 2ay1 +  (a2 + b2)y = 0.    

 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. 



             4.  jksy~l izes; dks fy[kdj fl) djsa \ 

 State and prove Roll’s theorem. 

 5. fuEu okLrfod eku Qyu  f : IR  IR 

                            f (x) = {x   tc   x  ifjes; gS 

                            0   tc   x  vifjes; gS } 

 dh lrr~rk dh tk¡p dhft,A 

 Investigate the continuity for the realvalued function f : IR → IR 

f(x) {
x when x is rational

0 when x is irrational
} 

         6.  ;fn y = [log (x + √x2 + 1)]2  rc (yn)0 dk eku Kkr djsaA

If  y = [log (x + √x2 + 1)]2then find the value of  (yn)0 

 

    7- fn[kkb;s fd 𝑥 → 0     
tan 𝑥−sin 𝑥

𝑥3
=  

1

2
 

             Show that 𝑥 → 0      
tan 𝑥−sin 𝑥

𝑥3
=  

1

2
 

    8- oØ dh vuUrLi’khZ ifjHkkf"kr dhft;s rFkk oØ 𝑦 =
2

𝑥−3
 dh vUkUrLi’khZ;k¡ Kkr dhft;sA  

           Define asymptote of a curve and hence find asymptotes of the curve 𝑦 =
2

𝑥−3
 

 

    9- ;fn In = ∫ tannn dx
ƛ

4
0

 rks fn[kkb;s fd In + In−2 =  
1

n−1
  

          If In = ∫ tannn dx
ƛ

4
0

 show that   In + In−2 =  
1

n−1
    

 

[k.M & c 

Section - B  

y?kq mRrjh; iz'u 

Short Answer Questions. 

vf/kdre vad% 12 

Maximum Marks: 12 

 

     uksV % fdUgha pkj iz'uksa ds mRrj 200 ls 300 'kCnksa esa fy[ksaA  

     Note:     Write any four questions. Answer should be given in 200 to 300 Words. 

 

 

1- ykxjkUt izes; dks vUrjky [0, 
1

2
] 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, 
1

2
 ] 

  



 

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

𝑒𝑥𝑐𝑜𝑠𝑥 = 1 + 𝑥 −
2𝑥3

3!
+

22𝑥4

4!
−

22𝑥5

5!
+ ⋯ … … … … …. 

 Using Taylor’s theorem prove that  

𝑒𝑥𝑐𝑜𝑠𝑥 = 1 + 𝑥 −
2𝑥3

3!
+

22𝑥4

4!
−

22𝑥5

5!
+ ⋯ … … … … …. 

3- ;fn 𝐼𝑛 =  ∫ 𝑡𝑎𝑛4𝑥   𝑑𝑥
𝜋

∆
0

 rc n’kkb;sa fd 𝐼𝑛 + 𝐼𝑛−2 =
1

𝑛−1
 

 If     𝐼𝑛 =  ∫ 𝑡𝑎𝑛4𝑥   𝑑𝑥
𝜋

∆
0

  then show that 𝐼𝑛 + 𝐼𝑛−2 =
1

𝑛−1
 

4- Kkr djsaA  

             Evaluate. 

            

            Discuss the continuity of f(x) at x = a. 

5- flEilu 3/8th
 fu;e dk mi;ksx djds ∫

1

1+x
 dx

6

0
 

Using Simpson’s  3/8th
 rule evaluate ∫

1

1+x
 dx

6

0
 

6- vodyu Kkr djsaA  

           Differentiate. 

           

2x
1/

4
x1

Cosx
x

2e



















 

       7. Kkr djsa % 𝑥 → (
𝑆𝑖𝑛 𝑥

𝑥
)

1

𝑥2
 

           Evaluate: 𝑥 → (
𝑆𝑖𝑛 𝑥

𝑥
)

1

𝑥2
 

       8. fcUnq x = 2 ds lehi Qyu f(x) = 3x4  6x2 + 5x + 9 dks Vsyj Js.kh dh lgk;rk ls foLrkj djsaA  

           Expand f(x) + 3x4  6x2 + 5x + 9 in Taylor series about the point X = 2  

 

       9. Qyu x = a (t - cost), y = a (t + cost) ds js[kkfp= dk vuqjs[k.k djsaA  

           Draw the graph of the function  x = a (t - cost), y = a (t + cost) 











2

lim

x

tanx
ox



 

      10. ;fn y = xn - 1 log x rks nok¡ vodyu Kkr djsaA  

            if y = xn - 1 log x, then find nth derivative.  

      11. Qyu (log ex) sin x
 dk x ds lkis{k vody xq.kkad Kkr dhft;sA  

             Find 
𝑑𝑦

𝑑𝑥
 of function (log ex) sin x

 with respect to x.  

      12. vUrjky [-3,1] esa Qyu f(x)=  (𝑥2 + 2𝑥 − 3)𝑒𝑥
ds fy, jksys dh izes; dh lR;rk dh tk¡p dhft,A    

            Verify Rolle’s theorm for the function f(x) =  (𝑥2 + 2𝑥 − 3)𝑒𝑥 in the interval [-3,1] 

 

 



mRrj izns’k jktf"kZ V.Mu eqDr fo’ofo|ky;]bykgkckn 

   foKku ¼Lukrd½ dk;Zdze vf/kU;kl l= 2017&18 
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uksV& (Instructions) 

1. Attempt any three questions section A and Four questions section B. 

[k.M v ls fdUgha rhu rFkk [k.M c ls fdUgha pkj iz’uksa dk mRrj nhft;sA 

2. Question No. 1 to 9 are long answer questions answer should be in 800 to 1000 words 

Ikz’u la[;k 1 ls 9 rd nh?kZ mRrjh; iz’u gS ftudk mRrj 800 ls 1000 'kCnksa esa fy[kuk gSA 

3. In each of the question No. 4 to 7 there are short answer questions answer should be 

given in 200 to 300 words. 

Ikz’u la[;k 4 ls 7 y?kq mRrjh; iz’u gS] ftudk mRrj 200 ls 300 'kCnksa eas fy[kuk gSA 

  

 [k.M & ^v* 

Section ‘A’ 

nh?kZ mRrjh; iz'u 

Long Answer Questions. 

 
uksV %  fdUgha rhu iz'uksa ds mRrj 800 ls 1000 'kCnksa esa fy[ksaA 

 Note:  All questions are compulsory. Each question should be answered in 800 to 1000 Words.  

 

vf/kdre vad% 18 

Maximum Marks: 18 

 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  . 

 

 4. ;fn w1 rFkk w2 dksbZ nks mi lhfer foeh; lfn’k lekf"V gks rks nf’kZr dhft, fd foek (w1 + w2) = 

foek w1 foek w2 – foek (w1 ∩ w2)  

 If w1 and w2 are any two finite subspaces of a vector space V then show that  

 dim (w1 + w2) = dim w1 + dim w2 – dim (w1  ∩ w2) 

 5. nks oxhZ; vkO;wg A vkSj B ds fy, fl) dhft,  

(a) vo’ks"k (A+B) = vo’ks"k A + vo’ks"k B 

(b) vo’ks"k (AB) = vo’ks"k (BA) 

For two square matrices A and B show that  

(a) trace (A+B) = trace A + trace B 

            (b) trace (AB)   = (trace BA) 

 6. cslsy vloZlfedk fdlh vUr% xq.ku lef"V gsrq mn~/kr dhft, rFkk fl) dhft,A 

State and prove Bessel’s inequality in and Inner product space. 

 

        7. vkO;wg A= (
1 1 3
3 2 4
3 4 5

) ds lHkh vk;eku rFkk vk;eku lfn’kksa dks Kkr dhft,A 

                Find the eigen Values and eigen vectors of the matrix A= (
1 1 3
3 2 4
3 4 5

)      

9. ekuk fd IR2 
ij f ,d ckbfyfu;j QkWeZ gSA tks f ((𝑥1, 𝑥2) (𝑦1, 𝑦2)) = (2𝑥1𝑦1 − 3𝑥1𝑦2 +

                    3𝑥1𝑦2 + 𝑥2𝑦2) ls ifjHkkf"kr gks rks  𝐵1{(1,0) (1, −1)}rFkk 𝐵2{(2,1) (1,1)}ds lkis{k ,d              

vkO;wg P Kkr dhft,A 

          Let f be a bilinear form of IR2 defined as f ((𝑥1, 𝑥2) (𝑦1, 𝑦2)) = (2𝑥1𝑦1 − 3𝑥1𝑦2 +
                    3𝑥1𝑦2 + 𝑥2𝑦2)then find a 𝐵1{(1,0) (1,1)} 𝑎𝑛𝑑 𝐵2{(2,1) (1, −1)} matrix P with 

respect to B1 and B2. 
 

[k.M & c 

Section - B  
y?kq mRrjh; iz'u 



Short Answer Questions. 
vf/kdre vad% 12 

Maximum Marks: 12 
 

     uksV %  fdUgha pkj iz'uksa ds mRrj 200 ls 300 'kCnksa esa fy[ksaA  

     Note:     Write any four questions. Answer should be given in 200 to 300 Words. 

  

 1.  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. 

 2.  ;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. 

 3. ,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
) 

  Is f a bilinear forms? Verify. 

 4. ;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. 

 5. fl) dhft, fd vkO;wg B rFkk P-1 B P vkO;wg ds pkfjf=d ewy leku gS 

Show that the characteristic roots of matrix B and matrix p-1 B P are same. 

   6. fuEu esa dkSu izfrfp=.k js[kh; gS tcfd T : IR2
 IR2 

 ¼v½ T (x1, x2) = (1+ x1, x2) 

 ¼c½ T (x1, x2) = (x2, x1) 

 Which of the following is a linear transformation where T : IR2
 IR2 

 ¼a½ T (x1, x2) = (1+ x1, x2) 

 ¼b½ T (x1, x2) = (x2, x1) 

 7. fl) dhft, fd dksbZ js[kh; :ikUrj.k fod.khZ; gS ;fn mlds vfHkyk{kf.kd ewyksa dh la[;k lhfer foeh; 

lfn’k lef"V ds cjkcj gSA  



Prove that a linear transformation on vector space is diagonalizable if the eigen values of 

the transformation are as much equal as the dimension of vector space.    

  

 8. ;fn F dkye lfn’k dk lfn’k lef"V gS rFk A, n dksfV dh oxZ vkO;wg gS rc fl) dhft, fd   f : F × 

F F   

 tgk¡ f (X,Y) = Xt  AY  ,d f}js[kh; :i gSA 

            If F is a vector space of column vectors and A be a square matrix of order n  

            then show that  f : F × F →F  where f (X,Y) = Xt  AY is a bilinear form on vector space. 

 

        9. fl) dhft, fd leku vkO;wg ds vk;xu eku Hkhs leku gksxsaA  

                 Prove that eigen values of similar matrices are similar.     

10. nks leqPp;ksa dk lefer vUrj ifjHkkf"kr dhft, rFkk fn[kkb;s fd lefer vUrj lkgp;Z fu;e dk ikyu       

djrk gSA 

Define Symmetric difference of two sets. Show that symmetric differences is as 

sociative.    

11. ;fn 𝑓: 𝑋 → 𝑌 ,d Qyu gSA ;fn A c X, B c X   rks fn[kkb;s 𝑓(𝐴 ∪ 𝐵) C 𝑓(𝐴)𝑈𝑓(𝐵).    

Let 𝑓: 𝑋 → 𝑌 be a map. Let A c X, B c X   then show that 𝑓(𝐴 ∪ 𝐵) C 𝑓(𝐴)𝑈𝑓(𝐵).   

12. buj izkstsDV Lis’k dks mnkgj.k ds lkFk ifjHkkf"kr dhft,A 

Define inner product space with an example.    

 



mRrj izns’k jktf"kZ V.Mu eqDr fo’ofo|ky;]bykgkckn 
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dkslZ dksM % 

Course Code: UGMM-04 

dkslZ 'kh"kZd%&  

¼Course Title½ Elementry Algebra 

vf/kdre vad % 30 

Maximum Marks : 30 

 

uksV& (Instructions) 

1. Attempt any three questions section A and Four questions section B. 

[k.M v ls fdUgha rhu rFkk [k.M c ls fdUgha pkj iz’uksa dk mRrj nhft;sA 

 

 [k.M & ^v* 

Section ‘A’ 

nh?kZ mRrjh; iz'u 

Long Answer Questions. 

 

uksV %  fdUgha rhu iz'uksa ds mRrj 800 ls 1000 'kCnksa esa fy[ksaA 

 Note:  All questions are compulsory. Each question should be answered in 800 to 1000 Words.  

 

vf/kdre vad% 18 

Maximum Marks: 18 

  

 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  – 5x3 + 7x2  – 5x + 1 = 0. 

           (b) Solve : x4  – 5x3 + 7x2  – 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 x3  +  3px2  +  3qx  +  r  =  0 ds ewy gjkRed Js.kh esa gSa] rks fl) dhft, fd 

                  2q3 = r (3pq - r) . 

  (b) If the roots of the equation    x3  +  3px2  +  3qx  +  r  =  0 are is harmonic progression, 
the prove that 

                 2q3 = 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 + z = µ 

         (i) No solution. 

         (ii) A unique solution. 

        (iii) On infinite solutions. 

  

 

 

4 (a) lehdj.k (z2 − 22) = (l + i)2
dks gy dhft;sA  

 Solve the equation (z2 − 22) = (l + i)2 

   (b) dkjMkuks fof/k ls f=?kkr lehdj.k 2𝑥3 + 3𝑥2 + 3𝑥 + 1 = 0 dks gy dhft;sA  

 Solve the cubic equation 2𝑥3 + 3𝑥2 + 3𝑥 + 1 = 0 by Cardano’s method. 

5 (a) lehdj.k ra= ds lHkh gy Kkr dhft;sA  

x – y + z = 0, -3x + y -4z = 0, 7x -3y -9z = 0 rFkk 4x – 2y – 5z = 0  

Find all the solutions of the system of equations   

x – y + z = 0, -3x + y -4z = 0, 7x -3y -9z = 0 and  4x – 2y – 5z = 0 

  (b) /kukRed okLrfod 𝑥, 𝑦, 𝑧 ds fy, ;fn 𝑥3 + 𝑦3 + 𝑧3 = 81 gks rks fl) dhft, fd 𝑥 + 𝑦 + 𝑧 ≤  9    

 If 𝑥, 𝑦, 𝑧 such that 𝑥3 + 𝑦3 + 𝑧3 = 81, then Prove that 𝑥 + 𝑦 + 𝑧 ≤  9    

6 (a) prqZ?kkr lehdj.k 𝑥4 − 2𝑥3 − 5𝑥2 + 10𝑥 − 3 = 0 dks gy dhft,A 

Solve the biquadratic equation 𝑥4 − 2𝑥3 − 5𝑥2 + 10𝑥 − 3 = 0 

(b)   ;fn n dksbZ /ku iw.kkZad la[;k gS rks fl) djsa  



(√3 + i)
n

+ (√3 − i)
n

= 2n+1Cos (
nπ

6
) 

 If n is a positive integer then prove that  

(√3 + i)
n

+ (√3 − i)
n

= 2n+1Cos (
nπ

6
) 

7- Øsej ds fu;e dh lgk;rk ls fuEufyf[kr lehdj.k gy dhft,A  

Solve with the help of Cramer’s rule the simultaneous equations,   

x+y+z = 3 

x+2y+3z= 4 

x+4y+9z = 6 

8- 60 yksxksa ds losZ{k.k esa ik;k x;k fd 25 yksx lekpkj i= H] 26 yksx lekpkj i= T] 26 yksx lekpkj i= I] 9 

yksx H rFkk I nksuksa] 11 yksx H rFkk T nksuksa] 8 yksx T rFkk I nksuks vkSj 3 yksx rhuksa lekpkj i= i<+rs gSa rks 

fuEufyf[kr Kkr dhft, fd de ls de ,d lekpkj i= i<+us okys dh la[;k fdruh gSA  

In a survey of 60 people, it was found that 25 people read Newspaper H, 26 read Newspaper T, 

26 read Newspaper I, 9 read both H & I, 11 read both H and T, 8 read both T and I, 3 read all 

these news paper.  Find number of people who read at least one of the newspaper.   

9- A rFkk B dk eku Kkr dhft,A ;fn  (
𝑙−𝑖

𝑙+𝑡
)

36

= 𝐴 + 𝑖𝐵 

     Find the values of A and B, if    (
𝑙−𝑖

𝑙+𝑡
)

36

= 𝐴 + 𝑖𝐵 

 

[k.M & c 

Section - B  

y?kq mRrjh; iz'u 

Short Answer Questions. 

vf/kdre vad% 12 

Maximum Marks: 12 

 

     uksV % fdUgha pkj iz'uksa ds mRrj 200 ls 300 'kCnksa esa fy[ksaA  

     Note:     Write any four questions. Answer should be given in 200 to 300 Words. 

1.Sin6 dks Cos ds inksa esa O;Dr dhft,A  

Express Sin6 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   x3 - 3x - 6 = 0   then find the value of 4 + 4. 

   



3.gy dhft, % 72x + 2.7 x - 15 = 0 

Solve : 72x + 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  

   

5.  dks (a + ib) :i esa O;Dr dhft,A  

Express  in the form a + ib.  

   

6.;fn n ,d /kukRed iw.kk±d la[;k gS] rks fl) dhft, fd 

 

If n is a +ve integer, then prove that 

 

7- fl) dhft, (1 + cosθ + i sinθ)n + (1 + cosθ − i sinθ)n =  2n+1cosn θ

2
× cos (

nθ

2
)  

Prove that  (1 + cosθ + i sinθ)n + (1 + cosθ − i sinθ)n =  2n+1cosn θ

2
× cos (

nθ

2
) 

8- fl) dhft, A ∪ (B ∩ C) = (A ∪ B) ∩ (A ∪ C)  

Prove that A ∪  (B ∩ C) = (A ∪ B) ∩ (A ∪ C) 

9- ;fn 𝛼, 𝛽 lehdj.k 3x2 − 2x − 16 = 0 ds ewy gkas rks 𝛼4 + 𝛽4
 dk eku Kkr djasaA 

If 𝛼, 𝛽 are roots 𝑜𝑓 3x2 − 2x − 16 = 0 then find the value of 𝛼4 + 𝛽4 

10- lehdj.k |z − 5 − 6i| = 4 ds fcUnqvksa ls fufeZr Z fcUnqiFk dks Kkr djsaA  

What is locus of the points Z represented by |z − 5 − 6i| = 4 

11- lfEeJ la[;k (−3 + √3𝑖)dk /kqzoh; #i Kkr dhft;sA  

Find the polor form of complex number  (−3 + √3𝑖) 

12- fuEufyf[kr vlfedkvksa dks gy dhft,A |𝑥 − 1| ≤ 𝑠; |𝑥| ≥ 2   

Solve the following system of ineqvations.  |𝑥 − 1| ≤ 𝑠; |𝑥| ≥ 2 

 53i1

 53i1

   
6

nΠ
Cos

14
2

n
13

n
i3




   
6

nΠ
Cos

14
2

n
13

n
i3






13-;fn w1, w2  bdkbZ ds ?kuewy gksa rks fl) dhft, (1+ 5w2 + w4) (1+5w+w2) (5+w+w2) = 64   

If w1, w2 are three cube roots of unity prove that (1+ 5w2 + w4) (1+5w+w2) (5+w+w2) = 64  

14- ;fn lehdj.k ax2 -3x +1 = 0 dk ,d ewy 2+i gks rks a dk eku Kkr dhft,A   

If equation ax2 -3x +1 = 0 has one root as 2+i then find the value of a.  

 



mRrj izns’k jktf"kZ V.Mu eqDr fo’ofo|ky;]bykgkckn 
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uksV& (Instructions) 

1. Attempt any three questions section A and Four questions section B. 

[k.M v ls fdUgha rhu rFkk [k.M c ls fdUgha pkj iz’uksa dk mRrj nhft;sA 

 

 [k.M & ^v* 

Section ‘A’ 

nh?kZ mRrjh; iz'u 

Long Answer Questions. 

 

uksV %  fdUgha rhu iz'uksa ds mRrj 800 ls 1000 'kCnksa esa fy[ksaA 

 Note:  All questions are compulsory. 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  
(0, 0, 0).  

  'kadq dk lehdj.k fy[ksa ftldk tujsfVax oØ X2 + Y2 + Z2 = a2 rFkk X + Y + Z = 1 gS] rFkk (0, 0, 0) gSA 

 

4. 'kadq dk lehdj.k Kkr djsa ftldk 'kh"kZ ¼1]2]3½ gS rFkk tfur djus okyk oØ 

,d o`Ùk gS ftldk lehdj.k x2 + y2 + z2 = 4, x+y+z =1 gSA 

Find the equation of the cone whose vertex is (1,2,3) and guidelines curve the circle 
x2 + y2 + z2 = 4, x+y+z =1 . 


 dscrandbtar


 btar


 dscr



5. fl) dhft, dh nh?kZo`Rr 
𝑥2

𝑎2
+

𝑦2

𝑏2
+

𝑧2

𝑐2
= 1 ds dsUnz ls Mkys x;s Li’kksZ dk 

fcUnqiFk Li’khZ lery ij𝑎2𝑥2 + 𝑏2𝑦2 + 𝑐2𝑧2 = (𝑥2𝑦2𝑧2)2 gksxkA 

Prove that the locus of the perpendicular drawn from the centre of the ellipsoid 
𝑥2

𝑎2 +
𝑦2

𝑏2 +

𝑧2

𝑐2 = 1 to the tangle planes is𝑎2𝑥2 + 𝑏2𝑦2 + 𝑐2𝑧2 = (𝑥2𝑦2𝑧2)2   

6. js[kkvksa 
x+3

−4
=

y−6

3
=

z

2
 rFkk  

x+2

−4
=

y

1
=

z−7

1
 ds mHk;fu"B yEc dh yEckbZ rFkk 

lehdj.k Kkr dhft;sA 

Find the length and equation of the common perpendicular to the lines
x+3

−4
=

y−6

3
=

z

2
 

and 
x+2

−4
=

y

1
=

z−7

1
  

7. ;fn PSP’ ,d 'kkado dh ,d ukHkh; thok gks rks fl) dhft, fd P vkSj P’ ij Li’khZ;ksa 

ds chp dk dks.k𝑡𝑎𝑛−1 (
2𝑐 sin 𝑥

1−𝑒2 )  gSA tgk¡ thok ,oa vy ds chp dk dks.k gSA   

If PSP’ is a local chord of a conic, then prove that the angle between the target at P 

and P’ is: 𝑡𝑎𝑛−1 (
2𝑐 sin 𝑥

1−𝑒2 ) where r is the angle between the chord and the axis.  

8. fl) dhft, fd js[kk 
𝑙

𝑟
= 𝐴𝑐𝑜𝑠𝜃 + 𝐵𝑠𝑖𝑛𝜃 'kkado 

𝑙

𝑟
= 1 + 𝑐 𝑐𝑜𝑠𝜃 dks Li’kZ djsxh ;fn 

(𝐴 − 𝑒)2 + 𝐵2 = 1   

Prove that 
𝑙

𝑟
= 𝐴𝑐𝑜𝑠𝜃 + 𝐵𝑠𝑖𝑛𝜃 the line will touch cone

𝑙

𝑟
= 1 + 𝑐 𝑐𝑜𝑠𝜃 if (𝐴 − 𝑒)2 +

𝐵2 = 1.   

9. ;fn r1 rFkk r2 f=T;kvksa ds nks xksys ,d nwljs dks yEcor~ dkVrs gksa rks fl) dhft, fd 

mHk;fu"B o`Rr dh f=T;k 
𝑟1 𝑟2

√𝑟1
2+𝑟2

2
 gSA   

If two sphere of radii r1 and r2 cut orthogonally. Prove that the radius of the common 

circle is  
𝑟1 𝑟2

√𝑟1
2+𝑟2

2
  . 

[k.M & c 

Section - B  

y?kq mRrjh; iz'u 

Short Answer Questions. 

vf/kdre vad% 12 

Maximum Marks: 12 

 

     uksV % fdUgha pkj iz'uksa ds mRrj 200 ls 300 'kCnksa esa fy[ksaA  

     Note:     Write any four questions. Answer should be given in 200 to 300 Words. 

 

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 2x2 + 2y2 + 2z2 + 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 2x2 + 2y2 + 2z2 + 2x + 3y + 4z 

+ 22 = 0  

5. r1rFkk r2 f=T;k okys ,oa ,d nwljs ds yEcor~ dkVus okys xksyksa ds izfrPNsn o`Rr dh f=T;k Kkr dhft;sA 

Find the radius of circle of inter-sector of two spheres having radii r1 and r2 and cutting 

each other orthogonally.  

6. 'kkado dk vuqjs[k.k dhft,A 22x2 − 12xy + 17y2 − 112x + 92y + 178 = 0 

Trace the conic 22x2 − 12xy + 17y2 − 112x + 92y + 178 = 0 

7. 'kkado 
ℓ

ℽ
= 1 + e cosθ dh nks ijLij yEc Li’khZ;ksa ds dVku fcUnq dk fcUnqiFk Kkr dhft,A 

Find the locus of the point of inter-section of two perpendicular tangents to the conic 
ℓ

ℽ
=

1 + e cosθ  

8. vfri[kyt 
x2

4
+

y2

9
−

z2

16
= 16 ds fcUnq ¼2]3]4½ ij tud js[kkvksa ds lehdj.k Kkr dhft;sA 

Find the equation to the generating lines of the hyperboloid 
x2

4
+

y2

9
−

z2

16
= 16 at the 

point (2,3,4) 

9. fn[kkb;s fd ewyfcUnq vkSj fcUnqvksa (a, 0,0), (0, b, 0)  vkSj  (0,0, c)  ls xqtjus okys xksys dk 

lehdj.k 𝑥2 + 𝑦2 + 𝑧2 − 𝑎𝑥 − 𝑏𝑦 − 𝑐𝑧 = 0 gSA   

Show that the equation of the sphere passing through the origin and points 

(a, 0,0), (0, b, 0) and (0,0, c) is 𝑥2 + 𝑦2 + 𝑧2 − 𝑎𝑥 − 𝑏𝑦 − 𝑐𝑧 = 0-   

10. fcUnqvksa ¼1]2]3½ vkSj ¼2]3]5½ ls xqtjus okyh js[kk dk lehdj.k Kkr dhft,A  

Find the equation of the line passing through the points (1,2,3) and (2,3,5).   

11. fcUnq ¼3]&1] 11½ ls js[kk % 
x

y
=  

y−2

3
=  

z−3

4
 ij Mkys x;s yEc dh lehdj.k Kkr dhft,A 

Find the equation of the perpendicular drawn from the point (3,-1,11) to the line 
x

y
=

 
y−2

3
=  

z−3

4
   



12. ;fn l, m, n fdlh js[kk dh fnd~ dksTtk;sa gSa rks fl) dhft, fd l2 + m2 + n2 = 1 

If l,m,n are direction cosines of a line, then prove that l2 + m2 + n2 = 1  
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uksV& (Instructions) 

Attempt any three questions section A and Four questions section B. 

[k.M v ls fdUgha rhu rFkk [k.M c ls fdUgha pkj iz’uksa dk mRrj nhft;sA 
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Section ‘A’ 
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Long Answer Questions. 
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vf/kdre vad% 18 

Maximum Marks: 18 

 

 

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. 

 

4. lewg ds lejdkfjrk dk iz/kku izes; fy[kdj mls fl) djsaA 

State and Prove fundamental theorem of group homomorphism.  

 

5. fn[kk;sa fd lHkh fuf’pr bUVhxjy MkseSu ,d QhYM gksxkA 

Show that every finite integral domain is a field.  



6. ;fn lewg G dk M ,d izlkekU; milewg gks rFkk H, G dk milewg gks rks fn[kk;sa fd& ¼1½ 

H ∩ G,   H dk ,d ijlkekU; milewg gSA ¼2½ HN, G dk ,d milewg gS RkFkk ¼3½N, HN dk 

izlkekU; milewg gSA 

Let N be a normal subgroups of a group G and H be a subgroup of G then show that: (i) 

H ∩ N is normal subgroup of H (ii) HN is a subgroup of G (iii) N is normal subgroup of 

HN.  

7. fl) dhft, fd ;fn G ,d vkWcsyh lewg gS rks G| Z(G) ,d pØh; lewg gksxkA tgk¡ Z(G), G 

dk dsUnz gksA  

Prove that if G is abelian then G| Z(G)  is cyclic where Z(G) is centre of G. 

 

8. fl) dhft, fd dksbZ Hkh vuUr lewg (Z, +) ds ledkfjd gksxkA 

Prove that any infinite groups is isomorphic to (Z, +).     

 

9. fl) dhft, fd izR;sd fuf’pr bUVhxzy MksEkSu ,d QhYM gksxkA 

Prove that every finite integral domain is a field.   

 

 

   
[k.M & c 

Section - B  

y?kq mRrjh; iz'u 

Short Answer Questions. 

vf/kdre vad% 12 
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  uksV % fdUgha pkj iz'uksa ds mRrj 200 ls 300 'kCnksa esa fy[ksaA  

     Note:     Write any four questions. Answer should be given in 200 to 300 Words. 

 

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

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

 

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

Give all sub groups of (Z12, +)   

 

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

State and prove Lagrange’s theorem.   

 

4. fn[kk;sa fd fdlh lewg esa bdkbZ rFkk izfrykse vo;o ges'kk vdsyk gksrk gSA  

Show that in a group G identity and inverse of an element are always unique in G.  

 



5. ;fn f: G1 →G2,d lewg ledkfyd gSa rks fn[kk;sa fd kernel (f) G1dk ,d izlkekU; milewg 

gksxkA 

Let f: G1 →G2 be a group homomorphism then show that kernel f is a normal subgroup of 

G1. 

6. ;fn H rFkk K ds ifjfer milewg gksa rks fl) dhft,& o (HK) = 
𝑜(𝐻)𝑜(𝐾)

𝑜(𝐻∩𝐾)
 

If H and K are finite subgroups of a group G then show that o (HK) = 
𝑜(𝐻)𝑜(𝐾)

𝑜(𝐻∩𝐾)
 

 

7. ;fn f: x→y rFkk A,B, X ds mileqPp; gksa rks fn[kk;sa fd f(A ∪ B) = f(A) ∪ f(B)  

If f: x→y and A, B are subsets of X. then prove that f(A ∪ B) = f(A) ∪ f(B)  

 

8. ,d vpØh; lewg dk mnkgj.k crk;sa ftlds lHkh milewg pØh; gksaA 

Give an example of a non-cyclic group whose all subgroups are cyclic. 

 

9. fl) dhft, fd nks iwoZx cgqinksa dk xq.ku Hkh ,d iwoZx cgqin gksxkA 

Prove that product of two primitive polynomials is also a primitive polynomial. 

 

10. ,d vpØh;l lewg dk mnkgj.k nhft, ftlds lHkh mi lewg pØh; gksaA  

Give an example noncycle group whose all subgroups are cyclic. 

      

11. Z 20 ds lHkh; 'kwU; tfur vo;oksa dks Kkr dhft,A   

Find all zero divisor elements of Z  20. 

 

12. mnkgj.k lfgr ;wfud QSDVjkftLe MkseSu dks ifjHkkf"kr dhft,A 

Define unique factorization domain with example.  
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Maximum Marks: 18 
 

1. ;wyj izes; dks fy[kdj fl) djsaA  
State and prove Euler’s theorem. 

  

2. psu fu;e dks fy[kdj fl) djsaA  

State and prove chain rule. 

  

3. Qyu f: R2 →R esa f (x, y) = √|𝑥𝑦|}kjk ifjHkkf"kr gS rks fn[kk;sa fd ¼1½f, (0,0) ij lrr gSA 

¼2½ (0,0) ij vkaf’kd vodyu dk vfLrRo gSA ¼3½ u¾¼u1, u2½] u1 ≠ 0, u2 ≠ 0  ij fnd~ 

vodyuh; dk vfLrRo ugha gSA ¼4½ ¼0]0½ ij f vodyuh; ugha gSA 

Let f: R2 →R be defined by f (x, y) = √|𝑥𝑦| then show that (i) f is continuous at (0,0) (ii) 

The directional exists at (0,0) (iii) The directional derivatives does not to exists along u= 

u¾¼u1, u2½] u1 ≠ 0, u2 ≠ 0. (iv) f is not differentiable at (0,0). 

 

4. fn[kk;sa fd nks lrr Qyu dk la;kstu Hkh lrr gksrk gSA ysfdu bldk mYVk lgh ugha gksrk 

gSA 

Show that composition of two continuous function is continuous but converse is not true. 

 

5. lekaxh Qyu dk ;wyIl izes; dks fy[kdj fl) dhft,A 



State and prove Euler’s theorem for homogenous functions.   

 

6. a dks rhu Hkkxksa esa foHkkftr dhft, rkfd mldk xq.kuQy vf/kdre gksA 

Divied a into three parts such that their product shall be maximum.  

 

7. foykse Qyu izes; dks fy[kdj fl) dhft,A 

State and prove inverse function theorem. 

 

8. fnd~ vodyu dks mnkgj.k lfgr ifjHkkf"kr dhft,A  

Define directional derivatives with an example.  

   

9. (a) if 𝑦𝑥 + 𝑥𝑦 = 𝑎𝑏 then show  that 
𝑑𝑦

𝑑𝑥
=  

𝑦𝑥𝑙𝑜𝑔𝑦+𝑦𝑥𝑦−1

𝑥𝑦𝑥−1+𝑥𝑦𝑙𝑜𝑔𝑥
 

           (b) if x= 𝛾𝑐𝑜𝑠𝜃, 𝑦 =  𝛾𝑠𝑖𝑛𝜃, 𝑧 = 𝑧 then calculate 
d (x,y,z)

d(γ,θ,z)
 

 

 

   
[k.M & c 

Section - B  

y?kq mRrjh; iz'u 
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Maximum Marks: 12 

   
    uksV % fdUgha pkj iz'uksa ds mRrj 200 ls 300 'kCnksa esa fy[ksaA  

     Note:     Write any four questions. Answer should be given in 200 to 300 Words. 

 

1. fn[kk;sa fd x = u + v + w,  y = uv + vw + wu rFkk z = u3 + v3 + w3 - 3uvw Lora= ugha gSA 

Show that x = u + v + w,  y = uv + vw + wu and  z = u3 + v3 + w3 - 3uvw are not 

independent. 

 

2. ,d mnkgj.k nsdj fn[kk;sa fd MkbjsD'kuy vodyu vfLrRo esa gS ysfdu og vodyuh; ugha 

gSA  

Give an example for which directional derivatives exist but not differentiable.  

 

3. fn[kk;sa fd izR;sd vdyuh; Qyu lrr gksrk gS ysfdu bldk myVk ugha lR; gksrk gSA  

Show that every differentiable functions are continuous but converse is not true.  

 

4. foLrkj djsaA y = sin (e-x + 1) 

Expand y = sin (e-x + 1)  

 



5. let f: R2 →R be a function defined by f (x, y) {
(

𝑥

|𝑥|
, 𝑦)  𝑖𝑓 𝑥 ≠ 0

(1, 𝑦) 𝑖𝑓 𝑥 = 0
} then show that  

lim  |𝑓(𝑥, 𝑦)| = 1 but lim f(x,y) does not exists.  

 

6. Kkr djks&∬
𝑠𝑖𝑛𝑦

𝑦
 𝑑𝑥𝑑𝑦  

 

Find ∬
𝑠𝑖𝑛𝑦

𝑦
 𝑑𝑥𝑑𝑦  

 

7. foLrkj djks& y= log (sin x+ 𝑒2) 

Expand y= log (sin x+ 𝑒2) 

8. Kkr djks& 𝑥 → ∞(𝑡𝑎𝑛𝑥)
1

𝑥2 

Evaluate Lim 𝑥 → ∞(𝑡𝑎𝑛𝑥)
1

𝑥2 

9. If 𝑥3 + 𝑦3 = 𝑢 + 𝑣  and 𝑥2 + 𝑦2 = 𝑢3 + 𝑣3  then find 
𝑑 (𝑥,𝑦)

𝑑(𝑢,𝑣)
 

10. ∫(𝑥2𝑦2𝑑𝑥 + 2𝑥5𝑦 𝑑𝑦)dks iz;ksx djds Kkr djsa tgk¡ 0 ≤ 𝑥 ≤ 1,0 ≤ 𝑦 ≤ 1 gksaA 

Evaluate ∫(𝑥2𝑦2𝑑𝑥 + 2𝑥5𝑦 𝑑𝑦)  by applying Green’s theorem where 0 ≤ 𝑥 ≤

1,0 ≤ 𝑦 ≤ 1 

11. ;fn u = f (y-z, z-x,  x-y) gks rks fl) dhft, 
2𝑦

2𝑥
+

2𝑦

2𝑦
+

2𝑦

2𝑧
= 0      

If u = f (y-z, z-x, x-y) then prove that  
2𝑦

2𝑥
+

2𝑦

2𝑦
+

2𝑦

2𝑧
= 0      

12. ;fn f = IR3 → IR ifjHkkf"kr gS f (x,y) {
𝑥3−𝑦3

𝑥2+𝑦3}A ;fn (x,y)≠ (0,0) ;fn (x,y) = (0,0) D;k f,   

(0,0)  ij vodyuh; gS\ 

Let f = IR3 → IR defined by f (x,y) {
𝑥3−𝑦3

𝑥2+𝑦3}if (x,y)≠ (0,0). If (x,y) = (0,0),  is f 

differentiable at (0,0) ? 

13. Kkr dhft,A 𝑥 → 0 
(1+𝑥)𝑦𝑥−𝑒

𝑥
 

Evaluate: lim 𝑥 → 0 
(1+𝑥)𝑦𝑥−𝑒

𝑥
 

 



Course Code: UGMM-08 Course Title Differential Equations Maximum Marks :

(Instructions) 

Attempt any three questions section A and Four questions section B. 

Section ‘A’ 

Long Answer Questions. 

 

Note:  All questions are compulsory. Each question should be answered in 800 to 1000 Words.  

 18 

Maximum Marks: 18 

 1. Solve the differential equation.  

  

 

 2. Show that the differential equation 

 

  is a parameter is self orthogonal. 

  

 ,

 

 3. Solve the differential equation.  

  

 

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




4.  

𝑐𝑜𝑠𝑥  𝑐𝑜𝑠𝑥 − 𝑠𝑖𝑛𝑥 𝑠𝑖𝑛𝑦 𝑑𝑥 + 𝑐𝑜𝑠𝑦 (𝑐𝑜𝑠𝑦 − 𝑠𝑖𝑛𝛼 sin𝑥)𝑑𝑦 = 0 

Solve the differential equation:  

𝑐𝑜𝑠𝑥  𝑐𝑜𝑠𝑥 − 𝑠𝑖𝑛𝑥 𝑠𝑖𝑛𝑦 𝑑𝑥 + 𝑐𝑜𝑠𝑦 (𝑐𝑜𝑠𝑦 − 𝑠𝑖𝑛𝛼 sin𝑥)𝑑𝑦 = 0 

 

5.  

𝑑2𝑦

𝑑𝑥2
+  1 − 𝑐𝑜𝑡𝑥 

𝑑𝑦

𝑑𝑥
−  𝑦 cot 𝑥 = 𝑠𝑖𝑛2𝑥 

Solve the following differential equation by the method variation of parameters. 

𝑑2𝑦

𝑑𝑥2
+  1 − 𝑐𝑜𝑡𝑥 

𝑑𝑦

𝑑𝑥
−  𝑦 cot 𝑥 = 𝑠𝑖𝑛2𝑥 

  

6. 
𝑑𝑥

𝑑𝑡
+

𝑑𝑦

𝑑𝑡
− 2𝑦 = 2 𝑐𝑜𝑠𝑡 − 7 sin  𝑡

𝑑𝑥

𝑑𝑡
+

𝑑𝑦

𝑑𝑡
+ 2𝑥 = 4 𝑐𝑜𝑠𝑡 − 3 sin  𝑡

Solve the differential equation.  
𝑑𝑥

𝑑𝑡
+

𝑑𝑦

𝑑𝑡
− 2𝑦 = 2 𝑐𝑜𝑠𝑡 − 7 sin  𝑡 

𝑑𝑥

𝑑𝑡
+

𝑑𝑦

𝑑𝑡
+ 2𝑥 = 4 𝑐𝑜𝑠𝑡 − 3 sin  𝑡

7. Solve    (a)   
𝑑𝑦

𝑑𝑥
sin 𝑥 + 𝑦 + cos  (𝑥 + 𝑦) 

(b) solve  (1+y
2
)  dx  = (tan

-1
 y-x) dy. 

8.  Solve    (a)     
𝑑𝑦

𝑑𝑥
+  𝑥𝑠𝑖𝑛2𝑦 =  𝑥3𝑐𝑜𝑠2𝑦 

(b)    
𝑥2𝑑2𝑦

𝑑𝑥 2 +  
2𝑥𝑑𝑦

𝑑𝑥
− 2𝑦𝑥2𝑙𝑜𝑔𝑥 + 3𝑥 

9. Solve    (a)     
𝑑𝑥

𝑚𝑥−𝑛𝑦
=  

𝑑𝑦

𝑛𝑥−𝑙𝑧
=  

𝑑𝑧

𝑙𝑦−𝑚𝑥

                 (b)    𝑥 𝑦2 + 𝑧 𝑝 = 𝑦  𝑥3 + 𝑧 𝑞 = 𝑧 (𝑥2 − 𝑦2)

 



Section - B  

Short Answer Questions. 

Maximum Marks: 12 

   
  
     Note:     Write any four questions. Answer should be given in 200 to 300 Words. 

 

 1 + 𝑦2 +  𝑥 − 𝑒−𝑡𝑎𝑛 −1𝑦 
𝑑𝑦

𝑑𝑥
= 0

Solve the differential equation: 1 + 𝑦2 +  𝑥 − 𝑒−𝑡𝑎𝑛 −1𝑦 
𝑑𝑦

𝑑𝑥
= 0 

 Solve 𝑝 = log 𝑝𝑥 − 𝑦 , 𝑝 =
𝑑𝑦

𝑑𝑥

 Solve
𝑑2𝑦

𝑑𝑥 2 − 2
𝑑𝑦

𝑑𝑥
+ 𝑦 = 𝑥𝑒2 sin 𝑥

 Solve 𝑥2 𝑑2𝑦

𝑑𝑥 2 − 𝑥
𝑑𝑦

𝑑𝑥
+  2𝑦 = 𝑥  𝑙𝑜𝑔𝑥

 Solve
𝑑𝑥

𝑚𝑧−𝑚𝑦
=  

𝑑𝑦

𝑛𝑥−𝑙𝑧
=  

𝑑𝑧

𝑙𝑦−𝑚𝑥

 Solve
𝑑𝑥

𝑧2−2𝑦𝑧−𝑦2 =
𝑑𝑦

𝑦+𝑧
=  

𝑑𝑧

𝑦−𝑧

 Solve      
𝑑2𝑦

𝑑𝑥 2 =  𝑒2𝑐𝑜𝑠ℎ𝑥 𝑦 0 =  
1

8
  
𝑑𝑦

𝑑𝑥
   𝑎𝑡  𝑥 = 0 =  

1

4

 Solve
𝑑2𝑦

𝑑𝑡 2
−  3𝑥 − 4𝑦 = 0 and 

𝑑2𝑦

𝑑𝑡 2
+  𝑥 + 𝑦 = 0 

 Solve r + (a+b) & + abt = xy 

 Solve 𝑥
2 

22𝑧

2𝑥2 
 − 𝑦2 22𝑧

2𝑦2    
   =   𝑥𝑦

 

 Solve the differential equation.  

 

 Solve  

    

y)(xm

ndz

x)-(zn

mdydx

z)-(ymn 





2 z 2 y 2 x 

dz 

2 x 

dy 
2 

y 

dx 
  



Course Code: UGMM-09 Course Title Real Analysis Maximum Marks :

(Instructions) 

Attempt any three questions section A and Four questions section B. 

Section ‘A’ 

Long Answer Questions. 

 

Note:  All questions are compulsory. Each question should be answered in 800 to 1000 Words.  

 18 

Maximum Marks: 18 

 1.(a)         

  Evaluate              

  Y
1/m

 + Y
-1/m

 = 2x  (x2
 - 1) Yn + 2 +(2n + 1) XYn + 1 + (n

2
 - 

m
2
) Yn = o,  Yn  , Y 

 (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.  
 

 
 

c)   

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

  

  
 

,
Qn

1

2

1

1n

1
na 







n
  

 

 

 
x

ex
1

x1
ox

im 



 
x

ex
1

x1
ox

im 



  ,na
,

n

1
na 

  ,na

,
n

1
na 

  ,na



 (b) Show that the sequence 
 
where ,

2n

1

2

1

1n

1
na 







n
 is convergent. 

 3.    x + 
o)>(x.................3

1

2

1
1

x2

1
1

x 






  

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

1

2

1
1

x2

1
1

x 







 

  
. 

  

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

 
 

 lim 𝑥 → 𝑎    
𝑎𝑥−𝑥𝑎

𝑥𝑥−𝑎𝑎  

Evaluate : lim𝑥 → 𝑎    
𝑎𝑥−𝑥𝑎

𝑥𝑥−𝑎𝑎  

𝑐𝑜𝑠−1  
𝑦

𝑏
 = 𝑙𝑜𝑔  

𝑥

𝑛
 
𝑛

𝑥2𝑦𝑛+2 +  2𝑛 + 1 𝑥𝑦𝑛+1 +

2𝑛2𝑦𝑛 = 0 n

If, 𝑐𝑜𝑠−1  
𝑦

𝑏
 = 𝑙𝑜𝑔  

𝑥

𝑛
 
𝑛

prove that𝑥2𝑦𝑛+2 +  2𝑛 + 1 𝑥𝑦𝑛+1 + 2𝑛2𝑦𝑛 = 0  where yn 

denotes the n
th

 derivation of y with respect to x.  

 

 𝑥 +
22𝑥2

2!
+

33𝑥3

3!
+ ⋯…… (𝑥 > 0)

 

Test the convergence of the series 𝑥 +
22𝑥2

2!
+

33𝑥3

3!
+ ⋯…… (𝑥 > 0) 

State and prove Cauchy’s Mean Value theorem.  

 

  𝑎𝑛 𝑎𝑛 = 1 +
1

2
+

1

3
+ ⋯… . . +

1

𝑛
 

Show that the sequence  𝑎𝑛 , where𝑎𝑛 = 1 +
1

2
+

1

3
+ ⋯… . . +

1

𝑛
 is not convergent.  

 𝑎𝑛  𝑎𝑛 = 𝜋 −
1

4

Find the least uppex bound and greatest lower bound of the sequence  𝑎𝑛 , where𝑎𝑛 =

𝜋 −
1

4
  

 

[0,1]  

 (a)  Show that set of real numbers in [0,1] is un bounded.    

  ,na

na
n

1)(

na
n

1)(



                 (b)  
2𝑛2

𝑛2−3𝑛−5
 

                  Test the convergence of the sequence.  
2𝑛2

𝑛2−3𝑛−5
  

(a) lim 𝑥 → 0 
1−2𝑐𝑜𝑠𝑥−cos 2𝑥

𝑥2

f(x) = sin (1/3x)   (0,1]  

               (b) Show that f(x) = sin (1/3x) is not uniformly continuous on (0,1].    

State and prove Cauchy mean value theorem.    

Section - B  

Short Answer Questions. 

Maximum Marks: 12 

   
  
     Note:     Write any four questions. Answer should be given in 200 to 300 Words. 

 
1. 

   
 

  Show that :  

   

2.  f(x)  

2x1,34x

xo,45x
f(x)







I


 
   

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

2x1,34x

xo,45x
f(x)







l






 
   
 

3.  X > O,  

  ........
4

x
12

13
x

6

12
x

2

1
xxSin1log 

  ........
4

x
12

13
x

6

12
x

2

1
xxSin1log 



\
QX1

e10xlog
1)(x10log 


 

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

\

 
4.  {fn},  

 

  

  Test for uniform convergence, the sequance   
  {fn}, where 
 

 
 

5. f  g, [a, b]  f(x) < g (x)  X [a,b},    
 

dx.g(x)
b
axdf(x)

b
a   

   
  If f and g are integrable in [a, b] and f(x) < g (x)  X [a,b}, prove that   

dx.g(x)
b
axdf(x)

b
a   

 
   
 

6. 

 
  IR  

 
Show that the series   

 
  Converges uniformly on IR.  
   
   

 

 𝑒𝑥 cos 𝑥 = 1 + 𝑥 −
2𝑥3

3!
−

22𝑥4

4!
−

22𝑥5

5!
+ ⋯ . . 

Show that  𝑒𝑥 cos 𝑥 = 1 + 𝑥 −
2𝑥3

3!
−

22𝑥4

4!
−

22𝑥5

5!
+ ⋯ . . 

 f x =  
e1/x−e−1/x

e1/x +e−1/x
   ,     x ≠ 0.   

Discuss the continuity of the function 𝑓 𝑥 =  
𝑒1/𝑥−𝑒−1/𝑥

𝑒1/𝑥+𝑒−1/𝑥
   ,     𝑥 ≠ 0. 

  
𝑥

𝑛 1+𝑛𝑥 2 
,    𝑥 ≥ 0∞

𝑛=1




 θ,
OX1

e10xlog
1)(x10log

TRεx
2

x
2

n1

nx
(x)nf 




TRεx
2

x
2

n1

nx
(x)nf 




...........
2

3

Cos3x

2
2

2xCos
Cosx 

...........
2

3

Cos3x

2
2

2xCos
Cosx 



Test for uniform convergence the series  
𝑥

𝑛 1+𝑛𝑥 2 
,    𝑥 ≥ 0∞

𝑛=1  

  1 − x + x 1 − x + x2 1 − x + ⋯…… . . [0, b]  < 

Show that the series  1 − x + x 1 − x + x2 1 − x + ⋯…… . . [0, b] converyrs uniformly 

in if  < . 

 a0, a1, …… . . an
𝑎0

𝑛+1
+

𝑎1

𝑛
+ ⋯…

𝑎𝑛

1
= 0

a0xn + a1xn−1 + ⋯ . . an = 0

If   a0, a1, …… . . an  be real number such that 
𝑎0

𝑛+1
+

𝑎1

𝑛
+ ⋯…

𝑎𝑛

1
= 0  then show that there 

exists at least one root of the equationa 0xn + a1xn−1 + ⋯ . . an = 0  between 0 and 1.  

 f ∶  a, b → E1 λf:  a, b → E1, λ > 0

 λf n dx =  λ  f x dx.
b

a

b

a

If function f ∶  a, b → E1  be Rirmann integrable, then prove that λf:  a, b → E1, λ > 0  

is fixed is also rirmann integrabl and  λf n dx =  λ  f x dx.
b

a

b

a
 

 Show that 𝑒𝑥𝑐𝑜𝑠𝑥 = 1 − 𝑥 −  
2𝑥2

3!
−

22𝑥4

4!
−  

22𝑥5

5!
− − − − −

Show that:     𝑒𝑥𝑐𝑜𝑠𝑥 = 1 − 𝑥 −  
2𝑥2

3!
−

22𝑥4

4!
−  

22𝑥5

5!
− − − − −

 cos 
1

𝑛
 

Test the convergence of the series  cos 
1

𝑛
 .  

𝑥 → 0
𝑥𝑒𝑛 −log (1+𝑥)

𝑥2

Evaluable : 𝑥 → 0
𝑥𝑒𝑛 −log (1+𝑥)

𝑥2  

Show that arbitrary union of open sets is open.   

 



Course Code: UGMM-10 Course Title Numerical Analysis Maximum Marks :

(Instructions) 

Attempt any three questions section A and Four questions section B. 

Section ‘A’ 

Long Answer Questions. 

 

Note:  All questions are compulsory. Each question should be answered in 800 to 1000 Words.  

 18 

Maximum Marks: 18 

1. Polynomial

  

Applying Lagrange’s formula, find a cubic polynomial which approximates the 

following data   

  

X -2 -1 2 3 

Y(x) -12 -8 3 5 

 

2. x e
x
 e

x  x = 0.644   

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.   

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

2x +   y +   z   = 10 

3x + 2y + 3z   = 18 

x   + 4y + 9z   = 16 

 



4.  

Show that Newton-Raphison method has a convergence of order two.  

 

5. (Given )  

x 1 2 3 4 5 6 7 8 

f(x) 1 8 27 64 125 216 343 512 

 

Find) f

 

6.  

Using Lagrange formula for interpolation and  

x 0 1 2 3 4 

f(x)  3 6 11 18 27 

  

 find the function (fx). 

 

7.  

Using simplex method solve the problem.  

                 Max Z = 2x1 +5x2 + 7x3. Subject to   3x1+2x2+4x3  100 

                               X1+4x2+ 2x2 ≤ 100 

                               X1+x2+3x3  ≤  100, x1 ≥, x2 ≥ 0,   x3 ≥0.  

8. 

Solve the transportation problem.  

 To  

From 1 2 3 supply 

1 2 7 4 5 

2 3 3 1 8 

3 5 4 7 7 

4 1 6 2 14 

Demand 7 9 18 34 

 

9. 

Solve the minimal assignment problem.  

                    



Man→ 

Job ↓ 

1 2 3 4 

I.  12 30 21 15 

II.  18 33 9 31 

III.  44 25 24 21 

IV.  23 30 28 14 

 

Section - B  

Short Answer Questions. 

Maximum Marks: 12 

   
  
     Note:     Write any four questions. Answer should be given in 200 to 300 Words. 

1.  
 

 
 

  

Evaluate the integral  by Simpson’s 
 
rule.  

2.     

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

  

3.   

Explain the inverse power method in matrix.  

  

4.   

Explain Lagrange’s mean vlaue theorem.  

  

5. 

  

Using Lagrange’s interpolation formula, find the form of the function fromt he given 

table :  

 X 0 1 3 4 

Y -12 0 12 24 

6. 
Find inverse of the matrix :  

   
 5 -2 4 

A = -2 1 1 

 4 1 0 

3

1
dx

x
e

2.5
1


dx
x

e
2.5
1
 rd

3

1

38

38



 

7.  

State and prove intermediate Value them. 

8.  
dx

1+x2
dx

1

0
 

Find 
dx

1+x2
dx

1

0
 by using simson’s 1/3 and 3/8.  

9. y x=0.1 x=0.2

 x=0 y=1
dy

dn
= x + y

Use Runge-Kutta method to approximate y, when x=0.1 and x=0.2 given that x=0  

when y=1 and 
dy

dn
= x + y 

10. 

A =  
2 −2 4
2 3 2
−1 1 −1

 

By LU decom position method Find invrse of the matix when 

A =  
2 −2 4
2 3 2
−1 1 −1

 

11. 

Write the sales man problems.   

    

12. 

Explain applications of game theory. 

  

13. 

Write uses of operation research.   

 

14. 

Explain Hungnrium method for assignment problem.  

 



mRrj izns”k jktf"kZ V.Mu eqDr fo”ofo|ky;] bykgkckn 

   foKku ¼Lukrd½ dk;Zdze vf/kU;kl l= 2017&18 
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dkslZ dksM % 

Course Code: UGMM-11 

dkslZ 'kh"kZd%& izkf;drk ,oa lka[;dh 

Course Title - Probability & Statistics 

vf/kdre vad % 30 

Maximum Marks : 30 

 

 

Note:  Attempt any three questions section A and Four questions section B. 

uksV& [k.M v ls fdUgha rhu rFkk [k.M c ls fdUgha pkj iz'uksa dk mRrj nhft;sA 

 

[k.M & ^v* 

Section ‘A’ 

nh?kZ mRrjh; iz'u 

Long Answer Questions 

 

uksV %  fdUgha rhu iz'uksa ds mRrj 800 ls 1000 'kCnksa esa fy[ksaA 

 Note:  All questions are compulsory. Each question should be answered in 800 to 1000 Words.  

 

vf/kdre vad% 18 

Maximum Marks: 18 

 

1. lg&lEcU/k ds ckjs esa ppkZ djsaA rFkk dkyZ&fi;jlu lglEcU/k xq.kkWd rFkk Lih;jeSu 

lglEcU/k xq.kkWd ds ckjs esa crk;saA  

Discuss about the correlation also define karl-pearson coefficient & Spearman 

Correlation coefficient. 

 

2. vk?kw.kZ tud Qyu ds ckjs esa ppkZ djsa rFkk izFke pkj dsUnzh; vk?kw.kZ ds ckjs esa Hkh crk;sA  

Discuss about the moment Generating function and also define first four central 

moments. 

 

3. dsUnzh; lhek izes; dks crk;s vksj fl) djsaA  

State and prove Central limit theorem. 

 

4. fn;s x;s vkadM+ksa ls izlj.k fudkysA 

Calculate variance from the following data 



CI 0-10 10-20 20-30 30-40 40-50 

f 12 21 45 30 10 

 

5. x.krh; izR;k”kk rFkk izlkekU; caVu ds vk?kw.kZ tud Qyu ds ckjs esa ppkZ djsasA 

 Discuss about the mathematical Expectation. Also find the moment generating function 

of normal distribution.  

 

6. fn;s x;s vkadM+ksa ls ek/; fudkysA 

Calculate mean from following data  

C.I. 0-10 10-20 20-30 30-40 40-50 

f 9 14 26 20 12 

 

7. mijksDr vkWdM+ks dh enn ls lglEcU/k xq.kkad fudkysA 

Calculate co-relation co-efficient from given data 

 

X 68 69 64 59 63 61 

y 58 52 56 52 41 49 

 

8. fl) djsaA (Prove that ) 

                 
                                          

 

9. fl) djsaA (Prove that ) 

                                

 

10. 'ksch'kso vlfedk dks crk;s vkSj fl) djsaA  

State and prove chebeshev’s inequality. 

 

11. lglEcU/k xq.kkad r dk eku lnSo &1 rFkk $1 ds chp gh D;ksa jgrk gS\   

Why does coefficient of correlation (r) always lies between -1 and +1? 

 

12. fdlh vf/ko’kZ esa 53 jfookj ds gksus dh izkf;drk Kkr dhft,A   

Find the probability of getting 53 Sundays in a leap year. 

 

13. fl) dhft,& 

 Prove That:  

   
      

         
 

 

  



[k.M & c 

Section - B  

y?kq mRrjh; iz'u 

Short Answer Questions 

vf/kdre vad% 12 

Maximum Marks: 12 

   
  uksV % fdUgha pkj iz'uksa ds mRrj 200 ls 300 'kCnksa esa fy[ksaA  

     Note:     Write any four questions. Answer should be given in 200 to 300 Words. 

 

1- laf{kIr esa fy[ksaA  

  Write short notes on. 

 

 (a)  nqcZy c`gr la[;k fu;eA  

  Weak law of large numbers. 

 

 (b) xf.krh; izR;k'kkA  

  Mathematical Expectation. 

 

2- ;fn   B (12, 1/4) rc ek/; rFkk izlj.k dk eku fudkysaA  

  If   B (12, 1/4) then find the value of mean & variance. 

 

3- Vh&VsLV ,oa ,Q VsLV ds ckjs esa crk;saA  

Write a note on t- test  and F-test. 

  

4- fo’kerk ,oa dqdqnzrk ds ckjs esa ppkZ djsaA  

Discuss about skewness and kurtosis. 

 

5- vko`fRr foLrkj ds ckjsa eas crk;saA  

Write a note on Frequency- distribution. 

 

6- nSo fun”kZu fof/k ds ckjsa esa crk;saA  

Write a note on Randam Sampling method. 

 

7- ;fn x~ B (10, 
 

 
) rks f)in caVu ds ek/; ,oa izlj.k Kkr djsaaA  

If  x~ B (10, 
 

 
) then find out the mean and variance of Binomial distribution. 

 

8- xq.kksRrj caVu ds ckjs esa crk;sa lkFk gh bldk ek/; ,oa izlj.k Hkh Kkr djsaA 

Discuss about the Geometric Distribution, also find the mean and variance of geometric 

distribution. 

 

9- ØkfUrd izns”k rFkk Lokra=; dksfV ij laf{kIr fVIi.kh fy[ksaA  



Write a note on Critical region and degree of freedom.. 

 

10- fuEu ij laf{kIr fVIi.kh fy[kks&(Write short notes on)  

a. lkFkZdrk Lrj (Level of significance) 

b. ifjdYiuk ds izdkj (Types of Hypothesis). 

 

11- dUMh'kuy izkf;drk ds ckjs esa crk;sA 

Discuss about the conditional probability.  

 

12- ;fn x ~ B (15, 1/2) rks ek/; ,oa izlj.k Kkr djsaaA 

If x ~ B (15, 1/2) the find mean & variance . 

 

13- ;fn x ~ N (20, 12) rks Kkr djsa P(x ≤5) & P(x ³≥ 10) 

If x ~ N (20, 12) then find P(x≤5) & P(x ³ ≥10)  

 

14- Lora= ,oa ijra= ?kVukvksa esa varj dhft,A  

Distinguish between dependent and independent events. 

 

15- fl) djsaA (Prove that ) 

  P(AU B) = P(A) + P(B) - P(A/B) 

 



Course Code: UGMM-12 Course Title Linear Programming Maximum Marks :

(Instructions) 

Attempt any three questions section A and Four questions section B. 

Section ‘A’ 

Long Answer Questions. 

 

Note:  All questions are compulsory. Each question should be answered in 800 to 1000 Words.  

 18 

Maximum Marks: 18 

 

1.   

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.   

Solve the minimal assignment problem 

 

 



3.   

                Explain the Euclidean Space. 

  

 Define and explain the terms

Invrse of Matrix

Slack Variable

Bounded and unbounded set

 Write down the dual of the problem and solve it

Minimize  Z= 2x1+3x2+5x3  

 Subject to  5x1+6x2-x3≤ 3 

-2x1+x2+3x3 ≤ 2 

x1+5x2-3x3 ≤ 1 

-3x1+3x2-7x3 ≤ b 

6. Solve the cost minimizing assignment where cost matrix is given by-  

 m1 m2 m3 m4 

J1 2 5 7 9 

J2 4 9 10 1 

J3 7 3 5 8 

J4 8 2 4 9 
 

7.   

Explain the Euclidean Space. 

 

8.   

What is Artificial Variable Method? Explain it. 

 

9.   

Explain about the Special Structure of the Transportation Problem? 

 

  

Section - B  

Short Answer Questions. 

Maximum Marks: 12 

   
  
     Note:     Write any four questions. Answer should be given in 200 to 300 Words.

 

1.   

Write uses of operation research. 

 



2.   

Explain Hungnrium method for assignment problem. 

 

3.   

Explain applicationof game theory. 

 

4.   

  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. 

 

5.   

            Write the sales Man problems. 

 

6.   

  Write short notes. 

  (i)  

     Feasible solution 

  (ii)  

     Primal and Dual solution 

  (iii) 

  Optimization problem in two variables. 

 

7. Solve by graphical method. 

Minimize  Z= 20x+10y  

Subject to  x+2y≤ 40 

3x+y ≤ 30 

4x+3y ≤ 60 

8. (Show that) 𝑆 =   𝑥, 𝑦 : 3𝑥2 + 2𝑦2 ≤ 5  is convex set. 

9. (Show that) 𝑆 =    1,2,3 ,  −1,1,2 , (2,4,6)  is Linearly dependent. 

10.  

Write uses of operation research in  life science. 

11. 

  

Prove that all feasible salutation of Linear Programming Problems is convex Set? 

12.   

               Write the short note on Hyper Plane and Half Spaces 

 

 



Course Code: UGMM-13 Course Title Discreet Mathematics Maximum Marks :

(Instructions) 

Attempt any three questions section A and Four questions section B. 

Section ‘A’ 

Long Answer Questions. 

 

Note:  All questions are compulsory. Each question should be answered in 800 to 1000 Words.  

 18 

Maximum Marks: 18 

1.   
 (i)  
 (ii)  
 (iii)  
 Writ short notes : 

 (i) Logical connectives  

 (ii) Counter examples 

 (iii) Partitions and Distributions 

 

2.   

 What is Linear Homogenuous recurrence explain with examples. 

 

3.   

          Write a Note with example on travelling salesperson problem. 

4. Construct truth table of the following

(i)  𝑃˄𝑄 ˅ ~𝑃˄𝑄 ˅ 𝑃˄𝑣𝑄 ˅(~𝑃˄𝑣𝑄) 

(ii)  𝑃˅𝑄 ˄𝑅 ↔  𝑃 ˄𝑅   𝑄˄𝑅 . 

(B,+,.)

If (B,+,.)  is a Boolean Algebra then prove that.  

(i) A.(a+b) = a (ii) a+(a.b) = a∀ a,b∈ B 



5. ˅ ˄

 Define a Boolean ring for the operations. 

  

To use Karnauff map to simplify.  

X= A
1
BC + AB

1
C+ABC

1
+A

1
B

1
C

1
 

6. 𝑟  𝑟!

Prove that the product of r consecutive integers is divided by r! 

Define the terms

a) Logical Quantifiers

b) Euler and Hamiltonian Graph

c) Connected Graph

7. Let (L, ) be a Lattice, for any a, b, c, L then show that these inequalities 
holds; 

i) a (b c) ( a b) (a c) 

ii) a (b c) (a b) (a c) 

iii) a c a (b c) (a b) c 

 

8. (i) Graph (ii) graphs  (iii)  graphs  Intersection 

a) Define the terms : (i) Graph (ii) Union of two graphs (iii) Intersection of 

           two graphs. 

 
b) Define Hamiltonian graph and prove that if G is a simple graph with number of 

vertices n ³ 3. and deg (Ú) + deg (w) ³ n for every pair of nonadjacent vertices v and w , 

then G is Hamiltonian. 

 

9. 

(i) (ii) (iii)

Define and example of the following terms 

 (i) Generating function   (ii) Diagraph (iii) Planar and non-planar graph. 

 (b) Define Hamietonian graph and give an example.  
 

Section - B  

Short Answer Questions. 

Maximum Marks: 12 



   
     
     Note:     Write any four questions. Answer should be given in 200 to 300 Words.

 

1.    
  Explain Pigeon-Hole principle. 

 
2.     

  Construct the truth table of 

  (PVQ)  (QVR)  (PV  Q )  (  PVQ)  (  RVP) 

 

3.  ncr
 + ncr-1

 = n+1cr 
fl   

  Prove that nc
r
 + nc

r-1
 = n+1c

r 
fl 

 
4.  (xy

1 
+ x

1
y

1
) (y + z

1
 + w) (xy) circuit   

  Draw circuit diagram of (xy
1
 + x

1
y

1
) (y + Z

1 
+ w) (xy).  

   
5.   

  Explain with example of Hamiltonian graphs. 
 

6.    
  Write a note on generating functions. 

7. Solve the difference equation. 

𝑎𝑟+2 − 7𝑎𝑟+1 − 8𝑎𝑟 = 2𝑟 . 𝑟2 

8. 

                    Define adiconnected graph with example 

9.  𝑃˅𝑄 ˅𝑅 ↔ 𝑃˅  𝑄˅𝑅 . 
 

10.  Show that in Boolean Algebra for x,y,z∈B 

 𝑥˅𝑧!  ˄ 𝑦!˅𝑍 1 =  𝑥1˅𝑦 ˄𝑧1

11. Prove that 𝑛𝐶𝑟
= 𝑃𝑟

𝑛 ,
1

𝑟 !

12. 

                    Define a complete binary tree with an example.  

 



Course Code: UGMM-14 Course Title Mathematics Modeling Maximum Marks :

(Instructions) 

Attempt any three questions section A and Four questions section B. 

Section ‘A’ 

Long Answer Questions. 

 

Note:  All questions are compulsory. Each question should be answered in 800 to 1000 Words.  

 18 

Maximum Marks: 18 

 

1.   

What is Mathematical modeling, explain briefly. 

 

2.  

What is air-pollutions? What is Gaussian model of Dispersion? Explain with example. 

 

3. 
  

What is two species population models? How we formulate the model? What is the 
solution and how we interpretate it? 

 

4. 

Prove that in a simple harmonic motion the periodic time is independent of amplitude. 

5.   (Explain the following terms): 

a)  (Supply function)  

b)   (Demand Function)  

c)  (Production Function)



6. 

Explain role of Mathematical modeling in investment with examples. 

7. 

Write Law of Kapler's regarding planetary motion. Prove that force acting on the planet 

due to sun is inversely proportional to square of distance between them. 

 

8. 
Discuss Gaussion model of distribution. 

 

9. 

Describe game theory. What do you mean by two person zero sum games. Explain with 

example. 

10. 

Determine all real critical points of each of the following systems of equations and 

discuss their type of stability  

a) 
𝑑𝑥

𝑑𝑡
= 𝑥 + 𝑥𝑦                            b) 

𝑑𝑥

𝑑𝑦
= 𝑥 − 𝑦 

        
𝑑𝑦

𝑑𝑡
= 𝑥 + 𝑦                                

𝑑𝑦

𝑑𝑡
= 𝑥𝑦 − 1 

 

Section - B  

Short Answer Questions. 

Maximum Marks: 12 

   
  
     Note:     Write any four questions. Answer should be given in 200 to 300 Words.

 

1.  

Write Newton's law of gravitation and its limitations. 

 

2.  

Write a short note on solving and interpreting a model. 

 

3.   

What is single species population model. 

 

4.   

What is Epidemics, give example. 



 

5.   

What is market equilibrium, give example. 

 

6.   

Explain markowitz Model. 

 

7.   

Describe a simple epidemic model. 

 

8.   
Discuss a two species population model. 

 
9.   

State Kepler’s law of planetary motion. 

 

10.   
Describe blood flow and oxygen transfer in human body. 

 
11.   

Describe Markowitz model of capital investment. 

 
12.   

State Lotka_Volterra equations in connection with two species model. 

 

13. 

Explain monopoly and Duopoly.  

14. 

Discuss return valuation, risk valuation and portfolio selection. 

 


