
 

 

 

 

 
 

BLUE PRINT FOR QUESTION PAPER PATTERN 

COURSE-I, DIFFERENTIAL EQUATIONS 

 

 

 

Unit 

 

TOPIC 

S.A.Q Including 

choice 5Marks 

E.Q(Including 

choice) 10 Marks 
Total                      

Marks 

I 
Differential Equations of First order and first 
degree 2 2 30 

 

II 

Differential Equations of First order and but not 

first degree 

 

1 

 

2 

 

25 

III 

Higher Order Linear Differential 

Equations (with constant coefficients) – I 2 2 30 

 

IV 

Higher Order Linear Differential Equations 

(with constant coefficients) – II 

 

2 
 

2 
 

30 

 

V 

Higher Order Linear Differential Equations (with 

non-constant coefficients) 

 

1 
 

2 
 

25 

TOTAL 
8         10 140 

 

 
 

Short answer questions : 5 X 5 M = 25 M 

Essay questions : 5 X 10 M = 50 M 
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Government Degree College, Ravulapalem 

        MODEL QUESTION PAPER (Sem-End)    B.Sc. DEGREE EXAMINATIONS 

Semester – I     Course-1: DIFFERENTIAL EQUATIONS 

Time: 3Hrs Max.Marks:75M 

                                                 SECTION - A 

Answer any FIVE questions. 5 X 5 M=25 M 

 

SECTION - B 

Answer ALL the questions. 5 X 10 M = 50 M 
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BLUE PRINT FOR QUESTION PAPER PATTERN 

COURSE-II   THREE-DIMENSIONAL ANALYTICAL SOLID GEOMETRY 
 

 

 
 

 

 

 

 

Short answer questions : 5 × 5 M = 25 M 

Essay questions : 5 ×10 M = 50 M 

 
Unit 

 
TOPIC 

S.A.Q 

(Including 

choice) 

E.Q 

(Including 

choice) 

 

Total Marks 

I The Plane 2 2 30 

II The Right Line 2 2 30 

III The Sphere 2 2 30 

 

IV The Sphere & The Cone 
 

1 

 
2 

 
25 

V The Cone 1 2 25 

Total               8                    10 140 
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           Government Degree College, Ravulapalem 

                               MODEL QUESTION PAPER (SEM-END) B.Sc. DEGREE EXAMINATIONS 

    SEMESTER – II     COURSE-2: SOLID GEOMETRY 

Time: 3Hrs Max.Marks:75M 

SECTION - A 

Answer any FIVE questions.                                                        5 X 5 M=25 M 

 
 

1. Find the equation of the plane through the point (-1,3,2) and perpendicular 

to the planes 𝑥 + 2𝑦 + 2𝑧 = 5 and 3𝑥 + 3𝑦 + 2𝑧 = 8. 

2. Find the bisecting plane of the acute angle between the planes 3𝑥 − 2𝑦 − 6𝑧 + 2 = 0, 

−2𝑥 + 𝑦 − 2𝑧 − 2 = 0. 
 

3. Find the image of the point (2,-1,3) in the plane 3x-2y+z =9. 

4. Show that the lines 2𝑥 + 𝑦 − 4 = 0 = 𝑦 + 2𝑧 and y + 3𝑧 − 4 = 0 , 2𝑥 + 5𝑧 − 8 = 0 are  

coplanar. 

5. A variable plane passes through a fixed point (a, b, c). It meets the axes in A, B, C. 

Show that the Centre of the sphere OABC lies on ax-1+by-1+cz-1= 2. 

6. Show that the plane 2x-2y+z+12=0 touches the sphere x2+y2+z2-2x-4y+2z-3=0 and 

find the point of contact. 

7. Find the equation to the cone which passes through the three coordinate axes and the lines 

8. Find the equation of the enveloping cone of the sphere 

  with its vertex at (1, 1, 1). 

 
SECTION - B 

Answer ALL the questions.                                                        5 X 10 M = 50 M 

9. (a) A plane meets the coordinate axes in A, B, C. If the centroid of ∆ABC 

(𝑎, 𝑏, 𝑐), show that the Equation of the plane is 

(OR) 

(b) A variable plane is at a constant distance p from the origin and meets the axes in A,B,C. 

Show that the locus of the centroid of the tetrahedron OABC is x-2+y-2+z-2=16p-2. 
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10. (a) Find the shortest distance between the lines    . 

(OR) 

 

(b) Prove that the lines  ;    are coplanar. Also find their point  

                                                                                                        of intersection and the plane containing the lines. 

 

   11.(a) Show that the two circles x2+y2+z2-y+2z = 0, x-y+z = 2; x2+y2+z2+x-3y+z-5 = 0, 2x- y+4z-1= 0 

                             lie on the same sphere and find its equation. 

(OR) 

 

(b) Find the equation of the sphere which touches the plane 3x+2y-z+2=0 at (1,-2,1) and cuts 

orthogonally the sphere x2+y2+z2-4x+6y+4=0. 

11. (a) Find the limiting points of the coaxial system of spheres x2+y2+z2-8x+2y- 

2z+32=0,x2+y2+z2-7x+z+23=0. 

(OR) 

 

(b) Find the equation to the cone with vertex is the origin and whose base curve is 

x2+y2+z2+2ux+d=0. 

13 (a) Prove that the equation  represents a cone that touches the 

coordinate Planes and find its reciprocal cone. 

(OR) 

 

(b) Find the equation of the sphere x2+y2+z2-2x+4y-1=0 having its generators parallel  

to the line   x = y = z. 
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BLUE PRINT FOR QUESTION PAPER PATTERN 

COURSE-III, ABSTRACT ALGEBRA 

 

 
 

Unit 

 

TOPIC 

 
 

S.A.Q(Including 

choice) 

 
 

E.Q(Including 

choice) 

 
 

Total Marks 

I Groups 2 2 30 

II 
Subgroups, Cosets & Lagrange’s 

1 2 25 

III Normal Subgroups 1 2 25 

IV 
Homomorphism and 
Permutations 

2 2 30 

V Rings 2 2 30 

Total 8 10 140 

 

 
 

S.A.Q. = Short answer questions (5 marks) 

E.Q. = Essay questions (10 marks) 

 

 



24 

 

 

 

 

         MODEL QUESTION PAPER (Sem-End) B.A./B.Sc. DEGREE EXAMINATIONS 

Semester – III     Course-3: ABSTRACT ALGEBRA 

Time: 3Hrs Max.Marks:75M 

 

 

SECTION – A 

 

        Answer any FIVE questions.                                                     5 X 5 M=25 M 
 

 

SECTION - B 

Answer ALL the questions. 5 X 10 M = 50 M 
 



24 

 

 

 
 

                         

BLUE PRINT FOR QUESTION PAPER PATTERN 

COURSE-IV, REAL ANALYSIS 

 

 

Unit TOPIC 

S.A.Q(Including 

choice) 

E.Q(Including 

choice) 

Total Marks 

I Real Sequence 1 2 25 

II Infinite Series 2 2 30 

III Limits and Continuity 1 2 25 

 

IV 
Differentiation and Mean Value 

Theorem 

 

2 
 

2 
 

30 

V Riemann Integration 2 2 30 

 TOTAL 8 10 140 

 

 

 

 

 
 

S.A.Q. =   Short answer questions (5 marks) 

E.Q. =      Essay questions (10 marks) 
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   MODEL QUESTION PAPER (Sem-End) B.A./B.Sc. DEGREE EXAMINATIONS 

Course-4: REAL ANALYSIS 

Time: 3Hrs Max.Marks:75M 

 

SECTION - A 

Answer any FIVE questions. 5 X 5 M=25 M 

 
1. Prove that every convergent sequence is bounded. 

2. Examine the convergence of  1   − 1    + 1 − 1 + ···· 
1.2 3.4 5.6 7.8 

3. Test the convergence of the series    . 

4. Examine for continuity of the function f defined by   at x= 0 and 1. 

5. Show that   is continuous but not derivable at x=0. 6.Verify 

Rolle’s theorem for the function f(x) = x3- 6x2+11x-6 on [ 1, 3] . 

 
7. If     then find L(P, f) and U(P, f). 

8. Prove that if  is continuous on [a, b] then f is R- integrable on [a, b]. 

SECTION –B 

Answer ALL the questions. 5 X 10 M = 50 M 

 

9. (a)If    then show that { } converges. 

(OR) 

(b) State and prove Cauchy’s general principle of convergence. 

 

10. (a) State and Prove Cauchy’s nth root test. 

(OR) 

(b) Test the convergence of          ( 

 

11. (a) Let f: R   be such that 

f (x) =  

= C for x = 0 

 

= 

 
Determine the values of a, b, c for which the function f is continuous at x=0. 

 

                                                         (OR) 
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(b) If f: [a, b] → R is continuous on [a, b] then prove that f is bounded on [ a, b] 

 

12.  (a) Using Lagrange’s theorem, Show that   . 

(OR) 

 
(b) State and prove Cauchy’s mean value theorem... 

13. (a) State and prove Riemann’s necessary and sufficient condition for R- integrability. 

 

                                      (OR) 

 
 

(b) Prove that     
 

 

 

 

. 



27 

 

 

 

 

 

 

BLUE PRINT FOR QUESTION PAPER PATTERN 

COURSE-V, LINEAR ALGEBRA 

 

 

Unit 

 

TOPI

C 

S.A.Q 

(Including choice) 

E.Q 

Including choice 

 

Marks 

Allotted 

 
 

I 
Vector spaces - I 2 2 30 

 
 

II 
Vector spaces - II 

1 2 25 

III 
 

Linear Transformation 
2 2 30 

IV Matrices 1 2 25 

V 
 

Inner product spaces 
2 2 30 

Total  8 10 140 

 

 
 

S.A.Q. = Short answer questions (5 marks) 

E.Q. = Essay questions (10 marks) 

 

 



 

 

 

 

MODEL QUESTION PAPER (Sem-End) B.A./B.Sc. DEGREE EXAMINATIONS 

       Semester -IV 

                                                  Course-5: LINEAR ALGEBRA 

 
Time: 3Hrs Max.Marks:75M 

 

SECTION - A 

Answer any FIVE questions. 5 X 5M=25 M 

 

1. Let p, q, r be fixed elements of a field F. Show that the set W of all triads (x, y, z) of elements of F, 

such that px+qy+rz=0 is a vector subspace of . 

2. Define linearly independent &linearly dependent vectors in a vector space. If  are linearly 
independent vectors of V(R) then show that are also linearly independent. 

3. Prove that every set of  or more vectors in an n dimensional vector space is linearly 

dependent. 

4. The mapping T : V3(R) V3(R) is defined by T(x,y,z) = (x-y,x-z). Show that T is a linear 

transformation. 

5. Let   and   be defined by T (x, y, z)= (3x, y+z) and H (x, y, z)= (2x-z, 

y). Compute i) T+H ii) 4T-5H iii) TH iv) HT. 

6. If the matrix A is non-singular, show that the eigen values of  are the reciprocals of the eigen 

values of A. 

7. State and prove parallelogram law in an inner product space V(F). 

 

8. Prove that the set S =  is an orthonormal 

set in the inner product space with the standard inner product. 

SECTION - B 

 

Answer ALL the questions. 5 X 10 M = 50 M 

 

9. (a) Define vector space. Let V (F) be a vector space. Let W be a non empty sub set of V. 

Prove that the Necessary and sufficient condition for W to be a subspace of V is 

 

 

(OR) 

(b) Prove that the four vectors (1,0,0), (0,1,0), (0,0,1) and (1,1,1) of  form linearly 

dependent set, but any three of them are linearly independent. 

 

 

 



 

 

30 

 

 

10. (a) Define dimension of a finite dimensional vector space. If W is a subspace of a finite 
Dimensional vector space V (F) then prove that W is finite dimensional and dim W 

(OR) 
 

 

         (b) If W be a subspace of a finite dimensional vector space V(F) then Prove that 

.                                              

 

11.   (a) Find T (x, y, z) where   is defined by T (1, 1, 1) = 3, T (0, 1, -2) =1, T (0, 01) = -2 

(OR) 

(b) State and prove Rank Nullity theorem. 
 

12. (a) Find the eigen values and the corresponding eigen vectors of the matrix A= 

 

(OR) 
 

(b) State and prove Cayley-Hamilton theorem. 

13. (a) State and prove Schwarz’s inequality in an Inner product space V(F). 

(OR) 

(b) Given  is a basis of (R). Construct an orthonormal basis 

using Gram-Schmid orthogonalization process. 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
                                                                                                                              DEPT OF MATHS GDC RVPM 



 
𝐀𝐃𝐈𝐊𝐀𝐕𝐈 𝐍𝐀𝐍𝐍𝐀𝐘𝐘𝐀 𝐔𝐍𝐈𝐕𝐄𝐑𝐒𝐈𝐓𝐘 ∷ 𝐑𝐀𝐉𝐀𝐌𝐀𝐇𝐄𝐍𝐃𝐑𝐀𝐕𝐀𝐑𝐀𝐌 

𝐂𝐁𝐂𝐒/ 𝐒𝐄𝐌𝐄𝐒𝐓𝐄𝐑 𝐒𝐘𝐒𝐓𝐄𝐌 
(𝐖. 𝐞. 𝐟  𝟐𝟎𝟐𝟎 − 𝟐𝟏 𝐀𝐝𝐦𝐢𝐭𝐭𝐞𝐝 𝐁𝐚𝐭𝐜𝐡) 

𝐁. 𝐀./𝐁. 𝐒𝐜. 𝐌𝐀𝐓𝐇𝐄𝐌𝐀𝐓𝐈𝐂𝐒 
  𝐂𝐎𝐔𝐑𝐒𝐄 − 𝐕𝐈(𝐀), 𝐍𝐔𝐌𝐄𝐑𝐈𝐂𝐀𝐋 𝐌𝐄𝐓𝐇𝐎𝐃𝐒. 

𝐌𝐀𝐓𝐇𝐄𝐌𝐀𝐓𝐈𝐂𝐒 𝐌𝐎𝐃𝐄𝐋 𝐏𝐀𝐏𝐄𝐑 
  

 𝐌𝐚𝐱. 𝐌𝐚𝐫𝐤𝐬: 𝟕𝟓𝐌                                                                                                                     𝐓𝐢𝐦𝐞: 𝟑𝐇𝐫𝐬 

𝐒𝐄𝐂𝐓𝐈𝐎𝐍 −  𝐀 

Answer any FIVE questions. Each question carries FIVE marks.                                         5  X 5 M = 25 M 

 
1) Find the function whose first difference is  9𝑥2 + 11𝑥 + 5. 

2 )  Find the missing term in the following table  

 

 

3 )  If f(x) =  
1

𝑥2  then find the divided differences f( a, b) and f( a, b, c).  

 
4 )     Using Gauss forward interpolation formula to find f(2.5) from the following table. 
 
 
 

5 ) Derive the derivative   (
dy

dx
)

x = x0

by using Newton′s backward interpolation formula. 

6 )  Find 
dy

dx
 at x = 0, using the table  

  

 

7 )  Evaluate the integral ∫
dx

1 + 𝑥

6

0

by using  Simpson’s
1

3
rule.  

8 )  Using Taylor′s series method, solve the equation 
dy

dx
= x2 + y2 for x = 0.4 , given that 

       y = 0 when x = 0. 

 
𝐒𝐄𝐂𝐓𝐈𝐎𝐍 −  𝐁 

𝐀𝐧𝐬𝐰𝐞𝐫 𝐚𝐧𝐲 𝐀𝐋𝐋 𝐪𝐮𝐞𝐬𝐭𝐢𝐨𝐧𝐬. 𝐄𝐚𝐜𝐡 𝐪𝐮𝐞𝐬𝐭𝐢𝐨𝐧 𝐜𝐚𝐫𝐫𝐢𝐞𝐬 𝐓𝐄𝐍 𝐦𝐚𝐫𝐤𝐬.                               𝟓  𝐗 𝟏𝟎 𝐌 =  𝟓𝟎 𝐌 
 

9  a)  State and Prove Newton’s forward interpolation formula. 
 

OR 

9  b) Show that  i)   μ2 = 1 +
1

4
δ2  and  ii ) 1 + μ2 δ2 = (1 +

1

2
δ2)

2

  

 
 

   x    0   1   2    3   4 
   y    1 1.5 2.2 3.1 4.6 

x 1 2 3 4 
f(x) 1 8 27 64 

   x    0    2   4     6     8 10 

f(x)    0  12 248 1284 4080 9980 



 
10  a)  State and prove Bessel’s formula. 

OR 
 

10  b) Using Lagrange’s formula fit a polynomial to the following  data and hence find f(1). 
 
 
 

 

11  a)  Derive the derivatives  
dy

dx
 and 

d2y

dx2
 at x = x0 by using Stirling’s interpolation formula. 

OR 
 

11  b) Compute f 1(4) and f 1(5)  from the following table 
 
 
 

12  a) State and prove General Quadrature Formula. 

 

𝐎𝐑 

12 b)  Evaluate the integral  ∫
dx

1 + x3

6

0

dx by using Weddle’s rule. 

 
13  a) Use Runge − Kutta method to evaluate y (0.1) and y (0.2) given that 𝑦1 = 𝑥 + 𝑦,  
            initial condition y(0)  =  1. 

𝐎𝐑 
 

13  b) Given  
dy

dx
=  x + y  with initial condition y (0) =  1. Find  y(0.05) and y(0.1),  correct  to  

            6 decimal places by using Euler’s modified method.   

   x   -1    0   2    3 
f(x)    8    3   1   12 

   x   1    2   4    8 10 
f(x)    0    1   5   21 27 



 

ADIKAVI NANNAYA UNIVERSITY, RAJAMAHENDRAVARAM 

B.A./B.Sc., FIFTH SEMESTER MATHEMATICS MODEL PAPER 

 7A: MATHEMATICAL SPECIAL FUNCTIONS  

(w. e. f. 2020-21 admitted batch) 

TIME: 3hrs                   MAX.MARKS :75 

SECTION- A 

 

Answer any FIVE questions. Each question carries 5 marks.                 5 X 5 = 25 Marks 

 

1. Evaluate ∫
𝑥2𝑑𝑥

√(2−𝑥)

2

0
 

2. Show that Γ (
1

2
+ 𝑥)  Γ (

1

2
− 𝑥) =

𝜋

𝐶𝑜𝑠  𝜋𝑥
 

3. If the power series ∑ 𝑎𝑛𝑥𝑛 is such that 𝑎𝑛 ≠ 0 for all n and lim
𝑛→∞

|
𝑎𝑛+1

𝑎𝑛
| =

1

𝑅
 then prove that  

∑ 𝑎𝑛𝑥𝑛 is convergent for |𝑥| < 𝑅 and divergent for |𝑥| > 𝑅 

4. Prove that 𝐻𝑛
′′(𝑥) = 4𝑛(𝑛 − 1) 𝐻𝑛−1(𝑥) 

5. Prove that 𝐻2𝑛(0) =  (−1)𝑛 (2𝑛)!

𝑛!
 

6. Prove that 𝑃𝑛(−𝑥) = (−1)𝑛𝑃𝑛(𝑥)  

7. Prove that 𝑃𝑛
′(1) =  

1

2
𝑛(𝑛 + 1)  

8. Prove that 𝐽−𝑛(𝑥) = (−1)𝑛𝐽𝑛(𝑥)  where n is a positive integer 

SECTION -B 

Answer any FIVE questions. Each question carries 10 marks.                 5 X 10 = 50 Marks 

 

     9(a). Prove that  𝛽(𝑚, 𝑛) =  
𝛤(𝑚)𝛤(𝑛)

𝛤(𝑚+𝑛)
 

OR 

      9(b). Prove that  2𝑛𝛤 (𝑛 +
1

2
) = 1.3.5 … . (2𝑛 − 1)√𝜋  where n is a positive integer 

      10(a). Solve 𝑦′ − 𝑦 = 0 by power series method  

OR 

      10(b). Find the power series solution in powers of (x-1) of the initial value problem 

                  𝑥𝑦′′ + 𝑦′ + 2𝑦 = 0, 𝑦(1) = 1, 𝑦′(1) = 2. 

 



     11(a). Prove that   𝐻𝑛(𝑥) = (−1)𝑛𝑒𝑥2 𝑑𝑛

𝑑𝑥𝑛 (𝑒−𝑥2
)  

OR 

      11(b). Prove that 2𝑥𝐻𝑛(𝑥) = 2𝑛 𝐻𝑛−1(𝑥) +   𝐻𝑛+1(𝑥) 

      12(a). Prove that (1 − 2𝑥ℎ + ℎ2)−1 2⁄ =  ∑ ℎ𝑛𝑃𝑛(𝑥)∞
𝑛=0  

OR 

      12(b).  ∫ 𝑃𝑚
1

−1
(𝑥) 𝑃𝑛(𝑥)𝑑𝑥 = 0 𝑖𝑓 𝑚 ≠ 𝑛  

      13(a). 𝑥𝐽𝑛
′ (𝑥) = 𝑛 𝐽𝑛(𝑥) −  𝑥 𝐽𝑛+1(𝑥)    

OR 

     13(b). Show that  𝐽−1
2⁄ (𝑥) =  √

2

𝜋𝑥
 𝐶𝑜𝑠 𝑥 

******* 


