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THREE YEAR B.A./B.Sc. DEGREE EXAMINATION, AUGUST -2021 

CHOICE BASED CREDIT SYSTEM 
FIRST SEMESTER 

PART II: MATHEMATICS 
Paper I: Differential Equations 

Under CBCS New Regulation W.ef. the academic year 2020-21) 
Time 3 Hours Max. Marks : 75 

SECTION-A 

gpho 
Answer any Five of the following questions. Each question carries 5 marks. (5x5-25) 

1. Solve +2xy =e 
dx 5) 

dy ay2xy=e aoso. 

Solve yd-xdy +log.x dr = 0. 
(5) 

2. 

ydx- xdy +logxdx = 06 Qoso&. 

Solve x(y-px) = p'y. (5) 
3. 

x(y-px) =p'yo reoaod. 

(D-2)(D-3) er 4. Find the particular value of 
(5) 

(D-2)(D-3) 
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5. Solve(D+4) y= sin 2x 5) 

D+4)y= sin 2x DHoso. 

6. Solve (D?-2D+1)y=x*e* (5) 

D-2D+1) y=xe PÙoao. 

7. Solve D-4)=, (5) 

D-4)y=x Bosoa. 

8. Solve 5+2x) D?-6(5+2x)D+8|y=0 (5) 

5+2x D-6(5+2x) D +8|y=0 %sosot. 

SECTION B 

Answer All the questions. Each question carries Ten marks. (5x10-50) 

en Kpgrme dwsw. 58 a 10 árben. 

a) Solvex+y+2x) dr +2y dy =0. 
x+y +2x)dr +2y dy=0 àfoaod. 

(ORT) 

a) (10) 

b) Solvel y-sin +v1-x = 0,|x <1. (10) 

-in +1- =0,1xkl Bosot. dy 

10. a) Solve ylogy y=xpy +p. (10) 

y logy= py + p Ùoaot. 

(ORoP) 
b) Solve y+px = p'r. (10) 

y+ px= p'x" o rÙoaod. 
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11. a) Solve +4y=e" +sin 2x+cos 2x. Solve 
(10) 

a4y=e" +sin 2x + cos 2x eoaod. 
d2 

(ORoo) 

b) Solve (D-3D+2)y= cosh x. 
b) m-3 

(10) 

D-3D+2)y= cosh xo rposod. 

12. a) Solve D-4D+4)y=8xe sin 2x. (10) 

D-4D+4)y =8x*e"sin 2x rQosot. 

(OR8r) 

b) Solve d"y_6+13y 8e sin 2x. (10) 

dy6 13y=8e" sin 2x Poso&. 

13. a) Solve D-2D)y=e" sin x by the method of variation of parameters. 
13. a) 

(10) 

sobbe rEy ga ds�ho (D-2D)y=e sin x a Boaod. 

(OR/o) 

b) (10) Solve x -3x+5y=xsin (log x). 
d 

23 2dy3x+5y=x* sin (logx) foSo8. 
dx 
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THREE YEAR B.A./B.Sc. DEGREE EXAMINATION, MAY -2022 

CHOICE BASED CREDIT SYSTEM 

THIRD SEMESTER 

PART II: MATHEMATICS 

PAPER III : ABSTRACT ALGEBRA 

(Under CBCS New Regulation w.ef. the academic year 2021-2022) 

Time 3 Hours Max. Marks : 75 

SECTION-A 

Answer any Five questions. Each question carries five marks. (5x5-25) 

Son aoo8. 
1. Prove that the set G={1,3,7,9) is an abelian group with respect to X 

6ba G={1,3,7,9} RA X,, 0d Kari e árboaod. 
1. 

2. Prove that cancellation laws are holdin a group. 

3. Define coset and find all cosets of the subgroup 4 of the group 

b go, (Z,+) wPmE ddrrán 42 ibbee EPso. 

3. 

4. Prove that the intersection of two subgroups of a group is again a subgroup of that group. 4. 

(1 2 3 4 5 
S. Iff- 4 5 2 1then find f2000 

f=23 4 5) 
(3 4 5 2 1oDs, j a SKSoB. 

6. Find all generators of the group(Z,,t2) 

7. Prove that (Z5,t5,,) is a field. 
(45,ts,*s) S8o e boso&. 
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8. Find the characteristic of the ring (Z,,+6,6). 8. 

(Z,,t) sodhsw esASE EKDTso&. 

SECTION-B 

Answer All Questions. Each question carries TEN marks. (5x10-50) 

9. a) IfG is a group and a,b eG, tien prove that (ab) =b'a'. 

G as Pw öao a,be G eovs (ab)" = b°a" dbrboso8. 
(OR/Br) 

b) Prove that the nh roots of unity form an abelian group with respect to multiplication. 
1 ws n áwore ab® Keaao a 0d Krrán eð EPO`O�. 

10. a) The necessary and sufficient condition for a non empty subset H of a finite group G to 

b) 

be a sub group of G is ab e H for all a,b e H. 

ees o bo (8 a, beH o ab e H 55 e orboso8. 

(OR/o) 
State and prove Lagrange's theorem for groups. b) 

11. a) Let H be a subgroup of group G. Then prove that H is normal in G if and only if the 

product of two right cosets of H in G is also a right coset, of H in G 
Hso KáPPw G3 édów . H,G 3 edoo aobáwr ad Hw 

(OR/do) 
State and prove fundamental theorem ofHomomorphism of groups. b) 

12. a) Prove that the product of two disjoint cycle's are commutative. 

(OR/d) 
b) Prove that every subgroup of a cyclic group is cyclic. b) 

13. a) State and prove subring test. 

(OR/Jo) 
Prove that a field has no proper ideals. b) 
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THREE YEAR B.A./B.Sc. DEGREE EXAMINATION, 

OCTOBER 2022 

CHOICE BASED CREDIT SYSTEM 

FOURTH SEMESTER 

PART I - MATHEMATICS 

Paper IV REAL ANALYSIS 
(Under CBCS New Regulation w.efS the academic Year 2021-22) 

Time:3 Hours Max. Marks: 75 

SECTION-A 

Answer any Five of the follwoing questions. (5x5-25) 

1. Prove that a sequence can have at most one limit. 

2. Let (x,) be a sequence defined by x, =2, x, =2 and x,;,-a +) for n>2. Then prove 

that (x) is convergent. 

x) z =2, x, =2 8dm n>25 x,-;(, +X) Po (*)eKpoa 

e boso. 

3. Test the convergence of the series n(n +1) n+2)* 

m(n+1n +2) 
ok8coEKo 369osaod 

4. If 2a,, a,>0 is convergent, then prove that 2/a, is also convergent. 

24,, a,>0 eko, 2a, ra oKoKoa, e rosod 

(1) P.T.O.] 
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5. Show that f(x) = r is uniformly continuous on [a,bj. 

fx)=x, [a,b] sórs eNmo e rso 
6. ffis continuous on [a,b], then prove that fis bounded on [a,bj. 

[a,b] eho eowë, f S8ago e ário. 

7. f fis differential on an interval I and f')20 for all xEl,then prove that fis increasing 

on. 

eoQo I fesaeÖdbo áadw (h8 xel b s(x)20 eos, f e5co e 
O6rosod. 

8. Show that, every constant function is Riemann integrable on [a,bj. 

SECTION-B 

Answer All questions. (5x10-50) 

9. a) Prove that limn = 1. 
9. 

lim=1 e dbrboso. 
n-

(OR/d) 
b) State and prove Bolzano - Weierstrass theorem for sequences. 

10. a) Show that the series 2mlConverges whenp>1. 

p>1 eawb, 2 edkseo, e irsoa. 

(OR/o) 

b) State and prove Integral test for series. 
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11. a) Letf be a continuous function on [a,b] such that f(a)f(6) <0,Then prove that there 

exist ce (a, b) such that f(c) = 0. 

f eo [a,b] e o ec fa)S)<0 esn. as ce (ab) eb 
fe) = 0 o@ Korr ágoso e Brloiot. 

(ORdo) 
b) Iffis a real valued continuous function defined on a,b], then prove that fis uniformly 

continuous on [a,b]. 

es Sbdbo f, [a,b] sro sowd, sK f ró eiitfgo e 

oboso. 

12. a) Let g:I-R and f:J->R be functions such that f(J) is a subset of I, and e J .Iff 

is differentiable at c, and if g is differentiable atflc), then prove that the composite 

function gof is differentiable at c and (gof) (c) =g'f¬))Sc). 

g:1>R áböc f:J>Re» f), I8 doK6abe bo ceJ sõ or To 

sodms bdbo gof, ceastdbo E8d (gof)(¢)=gS©S¢) eð 

Toso. 

(ORd) 
b) State and prove Roll's theorem. 

13. a) State and prove first fundamental theorem of calculus. 

(OR/6r) 

Suppose that fand g two functions in R[a,b]. Then prove that, if f(x)< g(x) for all 
b) 

xelab], then sg. 

f ad g», R[a,b]& To psabdire erbShn. s0 xe[a,b] 8 fT)s gr) 
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THREE YEAR B.A./B.Sc. DEGREE EXAMINATION, OCTOBER - 2022 

CHOICE BASED CREDIT SYSTEM 

FOURTH SEMESTER 

PART II - MATHEMATICS 

Paper V: LINEAR ALGEBRA 

(Under CBCS New Regulation w.ef. the academic Year 2021-22) 

Time:3Hours 
Max. Marks : 75 

SECTION-A 

Answer any Five of the following questions.. (5x5-25) 

1. Prove that the set W of ordered triads (r, y,0), x, ye R is a subspace of V,(P). 

(x,y,0), x, yeR e SbB5wen SOnK Kab W, V(R) K sd-osorso e a0rboSo&. 

Prove that every nonempty subset of linearly independent set of vectors is linearly 

independent. 
2. 

3. Show that the set {(1,2,1), (2,1,0), (1,-1,2)} form a basis of V,(R). 

b{(1,2,1), (2,1, 0), 4-12)}, V,(R) Kb ePbo e so& 
Prove that any two basis of a finite dimensional vector space have the same number of 4. 
elements. 

brbosod. 

Find T(x,y,2), where T: RR is defined by T(1,1,1)=3, T(0,1,-2)=1 and T (0,0,1)=-2. 5. 

T:R R T(1,1,1-3, T(O,1,-2)=1bc T (0,0,1) =-2 m 3 TCr.y,2) 
SAPso. 
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(12 3 
Find the rank of the matrix 2 3 4 

(3 4 5 
6. 

12 3) 

4 

7. Show that the set S= is an orthonormal set. 

abe S= 

8. If a, are two vectors in inner product space V(F), then prove that la + Pl s|al+|P|. 

eoe6 oer eoaoso VF) Ë a,ß e Bo aaen eavd la +p|s |la|+| rso&. 

SECTION-B 

Answer all the questions. Each question carries 10 marks. (5x10-50) 

Let W be a nonempty subset of a vector space V(F), Prove that the necessary and 

sufficient condition for Wto be a subspace of V(F) is aa + bßeV for all a,b e F and 
9. a) 

a, BEW. 

5s es áT dbáro: 3 a,be F bbd a, Be W os aa+bße 

(OR/dr) 
IfSis a subset of vector space V(F), then prove that, S is a subspace of V(F) if and only 
ifL(S) = S. 

s08ooo$o V(F) SE S A3 b® eoH, V(F) S5 S aaoQoso b8dw 

L(S) = Sew vengen e rboSo&. 
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10. Let , andW, be two subspaces of a vector space R° given by 

W={(a.b.c.d):b-2c+d=0 and W={(a.b.c.d):a =d,b =2c. Then find 

dim W, dim W, and dim (W,nW). 

W={(a.b.c.d):b-2c+d = 0 sbo W={(a,b,c, d):a =d,b = 2 e 

$8osso V{F) s Bos ddosorgres eaws, dim , dim W 8dw 

dim (nH,) eKD Srsod 

(OR/d) 

Let W be a subspace of vector space V(F). Then prove that, dim = dimV- dim W. 

30evodTto VF) K Was ddoarto sawd, dim = dim-dim W e 

11. a) State and prove Rank -Nullity Theorem. 

$6 oc s, aro to, Erbosod 

(ORd) 

b) Let T:U ->V be a linear transfomation. Then prove that the following are equivalent. 

i. Tis non singular. 

ii. Tis invertible. 

12. a Prove that the characteristic vectors coresponding to distinct characteristic roots of 

amatrix are linearly independent. 

(ORd) 
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ind the characteristic roots and the corresponding characteristic vectors of the matrix 

8 6. 2) 

A=|-6 7 4 

2-4 3 

8 6 2 

sTasA=6 74 
2 -4 

13. a) State and prove Cauchy-Schwartz inequality. 

(OR/o) 

b) If B={aj,a2,.., ,be an orthonormal basis of a finite dimensional inner product 
space V(F), then prove that < a,B=2<a,a, ><a,ß> for all a,ßeV. 

n 

8bs eosQ en eososo V(F) SE, B = {a1,a2,., a, 8 eor eoo eqPbo 
eowa, eho (b® a,eV o <a, p 2=2<a,a, ><a,B> e 6rboso8. 

1-4-112B)-R20 4) 
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