MATHEMATICS MODEL QUESTION PAPERS
FOR 2020-21, 2021-22 & 2022-23 ADMITTED BATCHES

%t}- ADIKAVI NANMNAYA UNIVERSITY :: RAJAMAHENDRAWARAM
o B.ASBE.5c Mathematics Syllabus (w.e.f : 2020-21 A.Y)

MODEL QUESTION PAFPER (Sem-End)
B.AB.Sc. DEGREE EXAMINATIONS
Semester - 1
Course-1: MFFERENTIAL EQUATIONS
Time: 3Hrs Max MMarks: TSM

SECTION - A

Answer any FIVE questions. SXSM=I5M

1. Solve (1 + &*7)dx + e*/¥ [1 - i} dy =0

o 2L S — -

2. Solve (y —e®" "}E+ Vi—xZ =0

3. Solve sin px cos ¥ = cos px siny + p.

4. Solve [D® =(a+ b)D + ably =10

5. Solve (D" — 3D + 2) = cosh x

6. Solve {D: =40 + 3)y = sin IX cos 2X.

- o+ y dw e 3 .
7. Solve5-6=—"+13y=8e ¥ gin 2x.
8. Solve x’y — 2x(1 + x)}y +2(1 + x)y = x*
SECTION - B
Answer ALL the guestions. SX10M=50M
dy -
9. (a) Solves— -~ +y=v" logx.
dx
(Or)

(b) Solve {y+%+%}dx+if:+x}ﬂ“}d}r=ﬂ

10. (a) Solve p® + 2pyootx = v,
()
(b) Solve v + Px = P%x*

11. ( a) Solve(D’ + D’ =D - 1)y = cos 2x.11
(OR)
{(b) Solve (D — 3D+ 2y =sine *

12. {a) Solve (D" —2D + Ay = 8 x* + ™ + sin 2x)
(Or)

(b} Solve %:_{-'- + 3%+ 2y = xe* sinx
13. (a) Selve (D' — 2D) ¥ = ¢" sin X by the method of vanation of parameters.
(Or)
3 dﬂ ¥

o
B AVE (b) Solve 3x? 2 +xF +y =x



ADIKAVI MANNAYA UNIVERSITY -: RAJAMAHENDRAVARAM
g; B.A/B.Sc Mathematics Syllabus (w.e.f : 2020-21 A.Y)

b

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

Semester - 11
Course-2: THREE DIMENSIONAL ANALYTICAL SOLID GEOMETRY
Time: 3Hrs Max.Marks: T5M
SECTION - A
Answer any FIVE guestions. SXSM=25M

1. Find the equation of the plane through the point (-1,3,2) and perpendicular
to the planesx+2yw+2z=5 and Ix+3y+2z=H.

Find the bisecting plane of the acute angle between the planes 3x-2y-6z+2=0,-2x+y-2z-2=().
Find the image ofthe point {2,-1,3) in the plane 3x-2y+z =9.

4. Show that the lnes 2x + y~4 =00 = y+2zand + 3Jz—4 =0, 2x + 5z — ¥ =0 are
coplanar.

e

5. A variable plane passes through a fixed point (a, b, ¢). It meets the axes in A, B, C.
Show that thecentre of the sphere OABC lies on ax”! +b:,"1 ez l=2,

f.  Show that the plane 2x-2y+z+12={ touches the sphere X2 +'_..-“2 +12-21—4y+21-] =0 and
find the pointof contact.
7. Find the equation to the cone which passes through the three coordinate axes and the lines

R by xr __ ¥y __ =
—=—=-—gnd-=>=-
1 -2 B i 1 1

% Find the equation of the enveloping cone of the sphere

x* + ¥y + 22 + 2x — 2y = 2 withits vertex at (I, 1, 1).

SECTION - B
Answer ALL the questions, SX10M =50 M

9. {(a) A plane meets the coordinate axes in A, B, C. Ifthe centrojid of ABc (a.b.c),

show that theEquation of the plane is = , » 15 =73
e 4

o C

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

Show thatThe locus of the centroid of the tetrahedron OABC is x 2 +y 24z 2= 16p™2.
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@ ADIKAVI NANNAYA UNIVERSITY :: RAJAMAHENDRAVARAM
t B_AJB Sc Mathematics Syllabus (w.a f : 2030-21 &_¥)

x—3 y—8 z—3 x+3 y+7 z—6

10. {a) Find the shorest distatice between the lines — =—=—"; — =" = —_
3 -1 1 -3 2 4
(OR)
. =1 _ y-I _ -3 x-1 _ ¥-3 _ 54 ) )
(b) Prove that the lines =~ = =5~ = =~ 35 = =5 = 5 arecoplanar. Also find their point

ofintersection and the plane containing the lines.

11. (a) Show that the two circles x2+yZ+22-y+2z=0, Xx-y+z=2:x2+yl+z2+x-Iy+2-5=0, 2x-
y+dz-1=llie 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

orthogonallyThe sphere 12+y2 +11-4x+ﬁ}r+4*l}.
12. (a) Find the limiting points of the coaxial system of spheres x2+y2+z2-8x-+2y-
2z+32=0 Xy - Txrz+23=0,
(OR)

{b) Find the equation to the cone with vertex is the origin and whose base curve 15
x? +}'2+22 +2uxtd=0.

13 (a) Prove that the equation +f/ fX * ./ gV * Vhz = 0 represents a cone that touches the
coordinatePlanes and find its reciprocal cone.
(OR)

(b} Find the equation of the sphere x- +}-2+z‘j"2:r.+4}r- =0 having its generators parallel to the line
X=y=E,
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ADIEAY] HANNAYA UNIVERSITY :: RAJAMAHENDRAVARAM
Q B.AJE. 5C Mathematics Syllabus (w.e.f : Z020-21 A Y)

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

Semester - 111
Course-3: ABSTRACT ALGEBRA

Time: 3Hrs Max Marks: 75
SECTION - A
Answer any FIVE questions. SX5M=I5M

1. Show that the set [F[:..'": =2*3%and a beZ ] is @ group under multiplication

2. Define order of an clement. In a group G, prove that if @ € G then 0(a) = 0(a)™*

3. IfH and K are two subgroups of a group G, then prove that HE is a subgroup & HK=KH
4., IfG iz a proup and H is a subgroup of index 2 in G then prove that H is a normal subgroup.
3. Examine whether the following permutations are even or odd

123455?39} " 11345&?]

" 143257809 2 45 6 71
6. I is a homomorphism of a group G into a group G, then prove that the kemel of [is a normal of G.

7. Prove that the charactenistic of an integral domain is either prime or zero.
8. Define a Boolean Ring and Prove that the Characteristic of a Boolean Ring 12 2.

SECTION -B
Answer ALL the guestions. SX10M=50M

9. a) Show that the sct of 0™ roaes of umity forms an abelan group under multiplhication.
(0}
b) In a group G, for @, B € G, (Wa)=5, b # e and aba™ = b* . Find O(b).

10. a) The Union of two subgroups is also a subgroup [ one is contained in the other.
{Cir)
b} Stote and prove Langrage’s theorem.
11. &) Prove that a subgroup H of & group G is 8 normal subgroup of G iff the product of two night cosets

of H in G is agoin a right coset of H in G.
(O
b} Define Mormal Subgroup, Prove that a subgroup H of a group G is normal iff xHx~™' = H ¥ x € G,
12, a) State and prove fundamental theorem of homomorphisms of groups.
(O

bj Let Sa be the symmetric group on n symbols and let An be the group of even permutations. Then
shaw that An is normal in Sn and OfAn ) =3 (n?)
13. a) Prove that every finile integral domain is a field.
{Cir)
bl Let S be a non empiy sub set of a nng R. Then prove that 5 15 a sub rning of B if and only if a-b € 5
and ab € 5 forall a, b E 5.
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(b) If £ [a. b] — R is continuous on [a, b] then prove that fis bounded on [ a, b)

12. (a) Using Lagrange’s theorem, show that X > log(1l + x) > ﬁ"ﬂ' x > 0.

(OR)

(b) State and prove Cauchy™s mean value theorem. ..
13. (a) State and prove Riemman’s necessary and sufficient condition for R- integrability.

(OR)

3 = “3

m ™ x

(b) Prove that— = —dx = —
24 "—ﬂ 54+3cosx G
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{£7)  ADIKAVI NANNAYA UNIVERSITY :: RAJAMAHENDRAVARAM
s B.A/B.Sc Mathematics Syllabus {w.e.f : 2020-21 A.Y)

MODEL QQUESTION PAPER (Sem-End)
B.AJB.Sc. DEGREE EXAMINATIONS
Course-4: REAL ANALYSIS

Time: 3Hrs Max.Marks: T5M
SECTION - A
Answer any FIVE guestions. SX5M=15M

1. Prove that every convergent sequence 15 bounded.

12 4 56 74

2. Examine the convergence of 1 — 1 1 1 o

3
3. Test the convergence of the s:eﬂesz ::I:J_( n® +1— H).
4. Examine for continuity of the funetion f defined by f(x) = |x]| + |x — 1| at x=0 and 1.

|
5. Show that f{I] =X Slﬂ;. X ﬂiffl'} = [, x = 0 is continuous but not derivable at x=0.

6.Verify Rolle’s theorem for the function fix) = - 62+ 11x-6 on [1.3]-

7.16f(x) =x2¥x € [0,1]and p = {u,;—,ff, 1} then find L(p, f) and U(p, f).
8.Prove that if f: [a, b] — R is continuous on [a, b] then fis R- integrable on [a. b].

SECTION -B
Answer ALL the guestions. SXI0M=50M
1 1 1 1
9 (a)ifSp = 1+ 1 + p Rt +; then show that | 8} converges.
(OR)

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

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

(OR)

%N

(b} Test the convergence Ufz naan { X = l'.], a = D]
11. {a) Let f R— R be such that

5in(a—|— l:l Xx+sinx
f(x) = forx <0
X

= for x= 0

(x +bx? )Ifz =X 1!"

z
% forx =0
bx /2

Determine the values of a, b, ¢ for which the function fis continuous at sx=0.

(OK)
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(b} If ££ [a, b] — R is continuous on [a, b] then prove that §is bounded on | a. b)

12. {a) Using Lagrange’s theorem, show that X > log(1 + x) > ﬁ"ﬁ" x =0

(OE)

(b) State and prove Cauchy’s mean value theorem..
13. (a) State and prove Riemman’s necessary and sufficient condition for B- integrability.

(OF)

= 2 s
m m x

(b) Prove that— < —dx < —
24 J—ﬂ 5+3cosx [
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Q ADIKAY] HANHAYA UNIVERSITY 12 Pl JAMAHENDRA WARAM
B.ASE Sc Mathematics Syllabus (w.e f : 2030-21 AY)

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

Semester -1V
Counrse-5: LINEAR ALGEBRA

Time: 3Hrs Max.Marks: TSM
SECTION - A
Answer any FIVE questions. SXEM=25M

I. Let p, q, r be fixed elements of a field F. Show that the set W of all triads (x, v, z) of elements of F,
such that px+qy+rz=0 s a vector subspace of ‘Fg (R}
2. Define linearly independent &linearly dependent vectors in a vector space. If0, B, Y are linearly
independent vectors of W(R) then showtigsf + vy +a are also linearly independent.
3. Prove that every set of (11 + 1)or more vectors in an n dimensional vector space is linearly

dependent.

4. The mapping T : ¥3(R)  V3i[R) is defined by T{x,y.2) = (x-y.%x-2). Show that T is a linear
ransformation.

5.Let T: R® — R? and H: R* — R? be defined by T (x. v, 2= (3x, y+2) and H (x, v, )= (2x-z,
v). Compute 1) T+H i) 4T-5H iii) TH iv) HT.

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

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

{(1 -2 —2) (2 -1 2) (2 2 =1 }
K. Prove that the set 5 = 2’3 ' g J\a' 3 ra )33 = an orthonormeal

set in the inner product space B ® (R) with the standard inner product.
SECTION - B

Answer ALL the questions. SX 1M =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 amnd sufficient condition for W to be a subspace of V' is

a,b € Fand a,BeV => aa + bfeW
(OR)

(b) Prove that the four vectors (1,0,0), (0,1,0), (0,0,1) and (1.1,1) of V3 (C) form linearly
dependent set, but any three of them are linearly independent.

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= 71.
{OR)
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11.

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

| It §

ADIKAY] NANMAYA UNIVERSITY :: Rl LAMAHENDRA VARAM
@ B.ASB.5c Mathematics Syllabus (w.e.f : 2020-21 A.Y)

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

_dim V/jy = dimV - dimW

{a) Find T (x, v, z)where T:R® — R isdefinedby T (1, 1, 1) =3, T (0, 1, -2) =1,T

{0, 01) = -2

(OR)

(b) State and prove Rank Nullity theorem.

(OR)

(b) State and prove Cayvley-Hamilion theorem.

(a) State and prove Schwarz™s inequality in an Inner product space W(F).

(OR)

8 -6
-6 7
2 —4

2
-4
3

(b) Given {(2,1,3),(1,2,3),(1,1.1)} is a basis of R ¥ R).Construct an orthonormal basis using

Gram-Schmidorthogonalisation process.

B_AB.Sc
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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. 5X5M=25M

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

27 Find the missing term in the following table

X 1] 1 2 3 4
¥ 1 |15 |22 |31 |46

3 IfFf(x) = _c% then find the divided differences f{ a,b) and f{ a,b, ).

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

x |1 _[2 |3 [a
fx) |1 |8 |27 |64

5 ) Derive the derivative [%) by using Newton’s backward interpolation formula.
X =14

d
6 Find d—}r at x = 0, using the table
X

X o 2 4 ] 8 10
flx) [ 0 {12 [248 ] 1284 | 4080 | 9980

L] d 1
7 ) Evaluate the integral f —xbj? using Simpson’s—rule.
5 ¥+X 3

o SO SRR - :
e + y* for x = 0.4, given that

8) Using Taylor's series method, solve the equation

¥ = 0 when x = 0.

SECTION — B
Answer any ALL questions. Each question carries TEN marks. 5X10M = 50M

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

OR
2
9 b) Show that i) p* =1+ 18% and ii) 1+p? 8% = (1 +35%)



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 £{1).

% A W[Z |3
)] 8] 3|1 [ 12

d d?
11 a) Derive the derivatives d—}r and dx_!: at x = x,; by using Stirling’s interpolation formula.
X

OR

11 b) Compute f1(4) and f1(5) from the following table

X 1 2| 4 8 |10
flx3{ O 1.1 5 21 | 27

12 a) State and prove General Quadrature Formula.

OR

6
12 b) Ewaluate the integral J‘ dx by using Weddle's rule.

3
g4 x

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

13 b) Given 'ﬁr = x4+ y with initial condition y (0} = 1.Find w(0.05) and y{0.1), correct to

6 decimal places by using Euler's modified method.



ADIKAVI NANNAYA UNIVERSITY, RAJAMAHENDRAVARAM

B.A./B.Sc., FIFTH SEMESTER MATHEMATICS MODEL PAPER
TA: MATHEMATICAL SPECIAL FUNCTIONS
{w. e I 2020-21 admitted batch)

TIME: 3hrs MAXMARKS:75
SECTION- A
Answer any FIVE questions. Each question carries 5 marks. 5 X 5=25 Marks
2 xtdx
l. Evaluate [ o
1 1 m
2. Showthat I'(5 +x) I(3-x) = =

y 43

3. If the power series ¥, a, x" is such that a,, # 0 for all n and lim - %then prove that

==

¥ a,x" is convergent for |x| < R and divergent for |x| > R
4. Prove that Hy (x) = 4n(n — 1) H,_;(x)
5. Prove that Hy, (0) = (—1)" 22
6. Prove that P,(—x) = (=1)"P, (x)
7. Prove that i(1) = zn(n+1)

8. Prove that [_, (x)=(—1)"], (x) where n is a positive integer

SECTION -B
Answer any FIVE questions. Each question carries 10 marks. 5 X 10 =30 Marks
. _ T(m)r(n)
9(a). Prove that §(m,n) = e
OR

9(b). Prove that 2"T" (n+3) = 135 ... (2n — 1)vx where n is a positive integer
10{a). Solve ' — ¥ = 0 by power series method
OR

10({b). Find the power series solution in powers of (x-1) of the ininal value problem
xy"+y' +2y=0,y(1) =1,y (1) = 2



1(a). Prove that H, (x) = (~1)"e** = (&™)
OR
11(b). Prove that 2xH,(x) = 2n Hy—1(x) + Hpee(x)
12(a). Prove that (1 — 2xh + h%)~%2 = ¥2__ h"P (x)
OR

12(b). 1, Pp () P(x)dx = 0if m #n

13(a). -Tjn{x} =N [ (x) — x Jp1(x)

R

13{b). Show that j_-l‘,.-z[;r} = E Cos x

Fodek ek



