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Part-A 

I. Answer all Multiple Choice Questions (Mco 
15x1 15M 

1) Let f: |a, b > R be a bounded function such that m is the lower and m is the upper bound of f then the 
relation 

m(h-a) S"f(x)drs M(b-a)is 
a) True a) False 

2)fE R(a) on [a,b] iff for every e03a partition p a U(p, f,a) - L(p, f, a) 
a)<E b)> e c) = e d) None 

3) If fis monotonic on [a,b] and if a is continuous on [a,b], then 

a) fER(«) b) f ¢ R(a) c) None 

4) The Dirichlet function is defined by 
SCx) = 1ifx * 0 

= 0 if x =0 

a) fis unbounded on Rb) fis bounded on Rc) fis R-S integrable on Rd) None 

5) lim -= 
co 1+nx 

a) 1 b) 0 c) does not exist d) None 

6) The series converges uniformly if 

b) p<1 )p>1 d) None 
tnlx? 

a) P-1 

7) Every point wise convergent sequence of functions converges uniformly 

a) True b) False 

8) Improper integral "dx is convergent for 

b) n<1 a) n>-1 c) n=1 d) n1 

9) The improper integrai jx-"(1-x)"- dx exists iff m and n are 

a) +ve b)-ve c)either +ve orve d) None 

10) (x.y)-(0,0) x+y2 xsin(x+y lim 

a) 1 b) -1 c) 0 d) None 



11) Every differential function is continuous 

a) True b) False 

12) A mapping f:X ywhere x uiay are metric snaces, is continuous on x iff for every open s in x 
n set v in y, 

f-1(v)is 

b) closed c) not defined d) None a) Open 
13) Let f be a real valued continuous mapping defined on a metric space X. Let z(f) = {x E X 3Jo zf) is 

a) Open b) closed c) continuous d) discontinuous 
14) E is a dense subset of X if E UE' = 

a) E b) E' c)X d) None 

15) gx) = TVx E E is 
1+x2 

a) Continuous b) DiscontinuousS c) undefined d) None 

Part-B 
II. Answer ALL Questions 

5x9=45MM 

16. a.Let X and Y be metric spaces with metrics d and p respectively,. Let E be a subset of X and let p ot 

limit point of E. Let f: E>Y be a mapping, then limfx) = qifflim fP) = q for every sequence Pn 

in E such that ph # p and limpnp. 
TL 

(or) 
b. Let f be a continuous mapping defined from a metric space X into a metric space Y. IfEis connected subset of X 

then fE) is connected subset of Y. 

17.a.) fER(a) on [a, b] iff for every e> 03 apartition p such that UP.)-L{P,N<e. 

(or) 

b. Let y be a curve on [a, b] such that y is continuous on [a, b], then y is rectifiable and (Y) = Sly1()|| dt. 

18. a. A sequence {fn} of the functions defined on a set E converges uniformly on E iff for every e>0,3 positive 

integer N such that If,(x) - fm (x)| se Vm,n 2 Nand x E E. 

(or) 

b) Show that the metric space C(x) is complete. 



19. a.) Test for the convergence of the improper integral 

(or) 

b. ) Examine the convergence of the integral d 

20) a. Show that lim ()(0,0) 4 0 1y =0 

(or) 

b.) Examine the extreme value of the function f(x, y) = y + Axy + 3x + r' 

* 
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TIME: 3Hrs MaxMarks:60 

SECTION-A 

Answer any FIVE of the following. Each question carries 4 Marks. 5 x4 20 M 

1. Solve xy' +y = x"y3 

2. Show that y = Ce +C2e2* is the general solution of y11 - 3yl+2y = 0 

on any interval, and find the particular solution for which y(0) = -1 and y-(0) = 1. 

3. Using Annihilator method, find a particular solution of the d.e yl+ 4y = cOsx. 

4. Verify that y = Cqxl+c2x5 is a solution of x2y"-3xy'-5y-0. 
5. State the generating function of the Legendre's polynomials. 

Show that Pa (1) = 1 
6. Find Po (x), P�(x) and Pz (x) using Rodrigue's formulae. 

7. Find the general solution of the system = x +y, 4x-2y. dt 

8. Find e4t when A = | 
9. Show that f(x, y) = y does not satisfy Lipschitz condition on the rectangle. 

10. Solve the Initial Value Problem (1VP) y' = -y,y(0) = 1 by the method 

of successive apprOximations. 

P T.O 



SECTION-B 
Answer ALI questions, l'ach question carries 8 Marks 5 x8 40 M a State and prove Existenee theorem. 

(OR) 
) Suppose i that 'p is a function with continuous deriva ivatives and 0 <x1. Then (x)- 2p(X) S1and p(0) = 1. Show thatdx) < ie?x-2 

2If y, (x) and y2(N) are tw0 solutions ol à cquation y'"+ P(x) y' +Q(x) y = 0 on Ja,b].Then prove that they are lineariy dependent on this interval if and only if the Wronskian is identically zero. 

(OR) 
If y(x) = x is the solution for the differential equation x2y"+xy'-y=0, then find the general solution of the differential equation. 

23 Derive Rodrgue's formula for Legendre's polynomials. 

(OR) 

Prove that i) J-(7) = COSx ii) J:) = 
sinx 

2 

aIf W(t) represents wronskian of two nontrivial solutions of x'=a1(t)x + bi(t)y, y'=az (t)x + b2(t)y on [a,b], then show that W(t) is either identically equal to zero 

or nowhere zero on [a,b]. 

(OR) 

). Determine exponential eAt for the system X = AX where A = |0 -2 3 
lo 1 0 

sa State and prove Picard's theorem 

(OR) 

6.Show that the function f(t, x) = e'sinx; Jx| S 27, |t| 1 satisfies the 

Lipschitz's condition. 

2 
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PART A 

I. Answer All Multiple Choice Questions: 
15X1=15M programming language was developed by 

b) Ken Thompson a) Dennis Ritchie c) Bill Gates d) Peter Norton 
2.Cis aL language 

a) High Level 

3.Which of the following symbol Is used to denote a pre-processor statement? 

b) Low Level c) Middle Level d) Machine Level 

a)! b)# c d) 
4. Which of the following is a Scalar Data Type? 

b) Union 
5.What is the valid range of numbers for int type of data?? 

b)-32768 to +32767 

a) Float c) Array d) Pointer 

a) 0 to 256 c)-65536 to +65536 d) No specific range 
6. Which escape character can be used to begin a new line in C? 

b) lb a)la 
7. String constants should be enclosed between 

c)m d) \n 

a) Single quotes b) Double quotes c)Both a and b d) None of these 

8. The maximum length of a variable in C is 

a) 8 b) 16 c) 32 d) 64 

9. Pointers are of 

a) Integer data type b) character data type c)unsigned integer data types d) None of these 

10. Which is the correct way to declare a pointer? 

b) int *ptr; c) *int ptr; d) None of these. a) int_ptr; 
11. Which of the following is an example of compounded assignment statement? 

a) a=5 b) a+=5 c)a=bc d) a=b 
12. The process of translating a source program into machine language is a function 

of: 

a) Compiler b) Translator c) Assembler d) None of these. 

13. Operators have hierarchy. It is useful to know which operator 

a is most important b) is used first 

14. C supports the 

c) is faster d)operates on large numbers 

statement to branch unconditionally from one point to another in the program. 

a) Continue b) goto c) break d) for 

is used to break out of the case statements. 

b) break 
15. The 

a) Continue ) default d) case 



PART B 1.Answer any one question out of t two questlor 
stions from each unit 5x9-45 M 

16. a. Explain various types of data types that are available in C Language. b. What is a variable? What are the rules that are to be followed during variabie 

17 a. What is Control Statements with examples? 

or 

during variable declaration? 

Or 
b. What iS case control statement & jump statements WIth examples? 

18. a. What is meant by an array? Explain uses and types of an array? 
Or b. Explain Character and String functions. 19. a.What is meant by the scope of variables? Explain storage classes in 'C? 
Or 

and 

b. Explain (i) Pointer and Arrays (i) Passing arrays to functions (ii) Pointer. fference between Array Name 

20. a.What is a structure and explain the rules for declaration, initialization and accessing strucd Or b. What is a file? Explain. 

***** 
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SEMESTER-I 

C-PROGRAMMING 

TIME: 3Hrs MaxMarks:60 

SECTION - , 

Answer any FIVE Quest1Ons out of the 10 Short Answer Questions5 x 4 = 20 M 

1. Brief the history of C Programming Language 

2. Discuss various Data types available in 

3. Differentiate break' and 'continue' statements with an example 
4. Write the syntax of 'switch' statement 

5. Define Array. Explain how to initialize array with example 
6. Write aC Program to read and print a two dimensional Array 

7. Write a short note on null pointer and generic pointer 

8. Define Function. Explain various uses of functions 

9 Explain the concept of nested structures with an example 

10. Explain various types of file modes 

SECTION B 

Answer the following Questions 5 x8 40 M 

la.Explain the structure of a C program with an example 

(OR) 

lExplain various types of operators available in C 

2a.Explain various looping control statements with examples 

(OR) 

.Explain various decision control statements with syntax and examples 

(3a).Write a C Program to accept array of numbers and find out largest and smallest 

among them 

(OR) 

.Discuss various String handling functions with examplesS 



1 l Explain differetcCS Detween cal by va at call by reference 

(OR) 

Eplain dillerCnt types of functions with exanples 

ISaDifferentiate 
betwCen Structures aud Un1Ons 

(OR) 

)Discuss about varioUs ile operations 
**** 
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SECTION-A 

Answer any FIVE of the follow ing. Fach qucston carries 4 Marks 5x4 20 M 

11f ae V aci, then prove that (i is abelian 

2. Define kerncl of o. Let Ø be a group homomorphism of G into ( 

Then prove that kernel of Ø is a nornal subgroup ofG 

3. Prove that every group of order p' is abelian. 

4. Define Normalizer of an element and prove that N(a) is a subgroup of G. 

5. Show that the group of order 56 is not Simple. 

6. Define external direct product of groups. 

7. Prove that a field has no proper ideals. 

8. Let R be a commutative ring with unit element whose only ideals are {0} and R 

itself. Then prove that R is a ficld. 

9. Define ring of polynomials, Euclidean Domain, Principle ldeal Domain, 

Unique Factorization Domain. 

10. State and prove Fermat's theorem. 



SECTION-B 

Answer ALL estions. ach que tiestion carrics 8 Marks 5 8 40 M 
a State and p Ove the l agrange's theorem tor finite gro 2Toups. Is the converse true? 

Justify 

(OR) 

Definc autemorphism of a groun Prove that if G is a grou then A(G). 

the set of antomorphisms of a group G is also a group 
2al Let G be a eroup. Then show that the following are true 

(i)The set of conjugate classes of G is a partition of G 
(i) C(a)-G:N(a)] 

(ii) IfG is finite, |G=2[G:N(a)], a running over exactly one element fron 
each conjugate class. 

(OR) 
.State and prove Cayley's theorem. 

aState and prove Sylow's 1st and 2nd theorems. 
(OR) 

State and prove fundamental theorem of finitely generated abelian groups. a) IfR is a ring with unity, then prove that each maximal ideal is prime. 
But the converse need not be true. 

(OR) 
Define embedded of ring. Prove that every integral can be embedded into a field. 

(Sa)Prove that every principle ideal domain is a Unique Factorization Domain. 

(OR) 
State and prove Gauss Lemma. 
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