GOVERNMENT DEGREE COLLEGE (A),
NAGARI
Department of Mathematics

SEMESTER - 11
Course — 3: DIFFERENTIAL EQUATIONS

MODEL QUESTION PAPER
Time: 3 Hrs. Max. Marks: 75SM

PART - A

Answer the following questions. Each question carries 1 mark 1x10=10 M
1. In which solution the order of given differential equation is equal to number of arbitrary
constants?

2. If M dx+Ndy=0 is a homogeneous differential equation, then LF. is ----

3. Find the LF. of 3 4 2 y_y?
dx x

4. 1If each member of a given family of curves cuts every other member of the family at

right angles, then the given family of curves is said to be ----

5. The differential equation of the form y=xp+ f ( p) is called ----
6. In f (D) y=Q, the equation f (m)=0 is called -----

7. The C.F. of (D*+4D+5)y=13¢"

1
8. Find the particular integral of ——————¢

(D-2)(D-3)
9. The P of (D*+4)y=cos2x
10. In variation of parameters A = ----

PART - B
Answer any FIVE from the following. Each question carries 5 marks 5x5=25M

11. Solve (e’ +1)cos xdx-+e” sin xdy =0

12. Solve (1+ xz)ﬂ+2xy—4x2=o
d x
13. Solve p*—7p+10=0

14. Find the orthogonal trajectories of the family of curves y=ax", where ‘a’ is the

parameter.



3

15. Solve dy +y=0

dx®
16. Solve (D* 1) y=cos x

17. Solve (D*~4)y=x*

2
18. Sotve 9. _69Y 13y -ge¥ sin2x
dx dx

19. Solve (X’D* ~xD+1)y= log x

20. Solve (D2 +1) y=cosec x by the method of variation of parameter

PART - C
Answer any FOUR from the following. Each question carries 10 marks 4 x 10=40M
21. Solve ﬂ+X= y2xsin x
dx x

22. Solve X’y dx—(x*+y*)dy=0

2 2 2
23. Find the orthogonal trajectories of the family of curves XA + yé =aé , where ‘a’ is the
parameter.

24. Solve p®+2pycotx=y?
25. Solve (D* —4)y=e"+sin 2x+cos °x

26. Solve (D*-2D+1)y=xe"sinx

2
27. Solve X SX{ —C’;x%+5y:x2 sin(log x)

28. Solve (D2 +a’ ) y=tanax by the method of variation of parameter



GOVERNMENT DEGREE COLLEGE (A),
NAGARI
Department of Mathematics

SEMESTER - 11
Course — 4: ANALYTICAL SOLID GEOMETRY

MODEL QUESTION PAPER
Time: 3 Hrs. Max. Marks: 75SM

PART - A

Answer the following questions. Each question carries 1 mark 1x10=10 M
1. Innormal form of the plane equation ‘p’ indicates -----
2. What is the condition for an equation represents the pair of planes?
3. The general form of two planes combinedly represents ------

X=X _Y=%_2-%4 is
| m n

4. Any point of the line

5. The general form of the sphere equation is------
6. The intersection of sphere and a plane represents ---------
7. The two spheres cut orthogonally then the condition is-------
8. The two spheres tough externally then the condition is-----
9. The homogeneous equation in X, Y, Z represents -----
10. How many generators having a cone?
PART -B
Answer any FIVE from the following. Each question carries 5 marks 5x5=25M
11. Find the angles between the planes 2x—3y—6z =6 and6x+3y—2z =18
12. Find the equation of the plane through the line of intersection of the planes
X—3y+2z2+3=0 3Xx—y—-2z-5=0 and through the origin.

x+1:y+2:z—3 and x—1:y+5:z+6
-3 2k 2 3k 1

13. Find Kk so that the lines

are perpendicular

14. Find the image of the point P (1, 3, 4) in the plane 2x—y+2z+3=0
15. Find the centre and radius of the sphere X*+Yy*+2° —6X+2y—4z+14=0

16. Find the equation of the sphere for which the circle X*+Yy* +2*+7y—2z+2=0,

2x+3y+4z=8is a great circle.



17. Show that the plane 2X—2y+2+12=0 touches the sphere
X? +y®+12° —2x—4y+2z-3=0 and find the point of contact.

18. If 1, and r, are the radii of two orthogonal spheres then show that the radius of the circle

Lo
2 2
L+0n

of their intersection is

19. Find the equation of the quadric cone which passes through the coordinate axes and the

. X
three lines —=<=—, —==—2=— and —=2=—

20. Find the vertex of the cone X* —2y* +32% —4xy +5yz —62x+8x—19y —2z—-20=0

PART -C
Answer any FOUR from the following. Each question carries 10 marks 4 x 10=40 M
21. Show that the points are coplanar(—G, 3, 2), (—13,17, —1) , (3, -2, 4), (5, 7, 3)
22.Show that the equation X*+4y”+97°-12yz—6zx+4xy+5x+10y—152+6=0

represents a pair of parallel planes and find the distance between them

x-1 y-2 z-3 and Xx—2 y-3 z1-4
3 4 3 4

23. Prove that the lines are coplanar. Also find

their point of intersection and the plane containing the lines.

Xx—2 y-3 z-1

24. Find the length and the equations of the S.D. between the lines 2 >

2

Xx—4 y-5 7-2
4 5 3

25. A sphere of constant distant radius 'K ' passes through the origin and intersects the axes

mnA,B,C. Prove that the centroid of the AABC lies on the sphere
9(x2 +y? +22)=4k2

26. Find the limiting points of the coaxial system of spheres of which two members are
X*+y?+2* +3x-3y+6=0, x*+y*+2* —-6y—62+6=0

27. Prove that the angle between the lines of intersection of the plane X+ Yy+z=0and the

cone ayz+hbzx+cxy=0is z if, 1+E+E=O and Z if, a+b+c=0
3 a b c 2

28. Find the equation of the right circular cone whose vertex is P (2, -3, 5) axis PQ which

makes equal angles with the axes and semi vertical angle 30°
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THREE YEAR B.A./ B.Sc. / DEGREE EXAMINATION, JUNE/JULY - 2024
CHOICE BASED CREDIT SYSTEM
FOURTH SEMESTER
PART - 11 : MATHEMATICS
PAPER-IV : REAL ANALYSIS
(Under CBCS New Regulation w.e.f the academic year 2021-22)

Time : 3 Hours Max. Marks : 75

SECTION-A
Answer any Five of the following questions. (5%5=25)
1. Prove that a convergent sequence have a unique limit.  £¢Y
5803 edHEDo TE) @5 3o ©d QErSHoBol.

2. Show that lim[ l + l +...+2l—2)=0@9§)z‘$ﬁéo&.
n

Y
n-sa

n+1 n*+2?

\ )é:,z
| S Paso 14 (YD) }_

n(logn)(loglogn)

3.  Test the convergence of the series 24

-

|
Z""u(log 5 B ©P3BessH HBEosol.

TWR - 2 -"(

- . . )
4. Ifaseries ) a, converges, then show that lima, =0 1| W

Y4, @A efsod, lima, =0 ey Gvsob,
6. Let/ be a continuous real valued function defined on (a,b) such that £(r)=0 for every
rational rin(a,b). Then show that J(x)=0 for all x € (a,b).p 128 R 12,
S €56 (ab) &0 (58 wEtdah Sows rH f(r) =0 wdly @YY TS ey (Behavo
@DE L. (B8 xe(a,h) f(x)=00 HuHol.
6.  Provethat, if fis differentiable ata pointa, then 7 is continuous al a.

/856 @bEEabo wand, 0Bt f,a 5 Do ©d ArdoSod.

1-4-112(A)-R20 (1) IPT.0




I

7.  Find the upper and lower Darboux sums for the function f defined in [a,b] by
f(x)=1for rational x in [a,b] and f(x)=0 for irrational x in [a,b] .
[ & [a.b] € ©8 wsvded Sogg ¥ B f(x) =150 &8 K6dad vowy x B
F()=0 m A0S, w5t [ Gty Ao bt B TR §) T SIS,
8. Show that every continuous function on [a, b] is Riemann integrable.
[a, b] B DxDoSES (8 ©IY BHDo, 8:5rS virLeso @l Dok,

Answer ALL questions.

9 =8)
b)
10. a)
b)
11. a)
b)

SECTION - B
(5%x10=50)

Let (S, )be a sequence of nonnegative real numbers and suppose s = lims, .Then prove

that, lim\[s_,:=\/;. L A
(S,) &30 GRS TS Domge GHEH0 HOH 5= lims, OHTL. SHL,
lim s, = s ©0 dErDoSol. _
(OR/Sow)
Prove that, every bounded monotone sequence is convergent.

(658 SOy DseER ©HEDo PO, B JErboSol.

Show that a series of the form )"~ ar* is convergent provided, q c Rand |r|<1. P 90
R
ae R S0Bdm |r| <] aIHL, Z::o ar* 3B ©PION0D, @ TeHok.
(OR/Ber)
State and prove D’- Alemberts Test for series.

(Beave &—e‘e)oeag ) MY HOEH B5D0D; 0Bl

Let f be a real valued continuous function defined on an interval 7 and a,b € Jand

y € Rsuchthat f(a)<y< f(b)or f(b) <y < f(a).Then prove that, there exists at least

one xin(a,b) suchthat f(x)=y. P133 .M . $2H

f ©38 ab el HB yeR oS f(@)<y<f(b) 8 f(b)<y< f(a) @abg

Dorr wodbo I 2 VEDOSRES @) TS Surey [HHbo ©E .

©YD, (a,b) & 8d%0 &8 x, f(X)=y @dby Digorr SR80 © Ardosod.
(OR/Bwr)

Show that the function f(x)=x* is uniformiy continuous on [a,b].

f(x)=x* (B3c%o [a,b] D QBGeD Do D SrHol.

1-4-112(A)-R20 @)



12. a) State Lagrange’s theorem, and show that |cos x—cos y| <|x— yforall x,ye R.

Banoé ?OUSOU"% @5003, C:)@ x,yeR Oé. Icogx—-cos yl Slx—‘}’l @ S0k,

(OR/S)
b) State and prove Cauchy’s Mean value theorem.
%1 oty dooee JeroEed) (HH5D0oN, AErOoSoE.

<['|71.

b
13. a) If fisintegrable on [a,b], then prove that |f]is integrable on [a,b] and IL Z
/> [a,b] D d&r8odo wowd, e |f], [a,b] 2 SirEeso HOAW

I 1|2 11l mposon.
(OR/So)

167°
3

@ SPHoB.

: 25 /3 y 8/ Y,
b) Show that ‘I_ux sin” (e )dxis

1-4-112(A)-R20 LA (%)
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PART - 11 : MATHEMATICS
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(Under CBCS New Regulation w.e.f the academic year 2021-22)
Time : 3 Hours Max. Marks : 75

SECTION-A
Short Answer Questions
Answer any Five questions. (5%x5=25)
P 0t (DHH JSrgrarenr ([@FPAHol.
1.  Prove that the intersection of two subspaces of a vector space is again a subspace.
o5 ¥BToSTHo ) Botd éFrodorere FKKo, eFosTEo Bl AErBhoBSod.
2.  Show that the set {a+ 3, 8 +7,7 +a} is linearly independent if @, and y are linearly
independent.
a,f} HBAD ¥ e Ger HRolS Vodew wawd, {a+f,B+7.y+a} Ger KFoE S8
@ k.
3. Find the coordinate vector of (3, -5, 4) relative to the basis g ={(1,0,3),(2,1,8),(1,-1,2)} .

(3, -5, 4) $5 ewdo f={(1,0,3),(2,1,8),(1,-1,2)} Gy VEPDE HBED EHRFS0B.

4. Verify whether the transformation 7':R* — R*defind by T(x,y) = (x+y, 4x +5y)is linear
or not.
TR — R? LD T(x,y)::(x+y, 4x+5y) e S'\)CS‘S&-:EO‘, T e é@b’b_é?so @ﬁ)é‘, S°58
STatntatelad

5. Let 7:7 — w bea linear transformation. Then prove that null space of T'is a subspace
of V.

TV oW a8 Her H85850 08, T dws) %Jva‘}goéméo, V& aaroSteo @l
X)ti?%)oéo&.

1-4-112(B)-R20 1) [P.T.0
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10.

2 =15

Let A=| -1 2 —1|. ExpressA"intermsof 4 and Identity matrix (I).

A=

0 1
Find the eigen vectors of the matrix 4 =( l)'

PR (8 )
2 -1 1

-1 2 4 9557 % 0. éﬁv@sv A & ALBs BB S0 (1) 08° Bedod,
L] 22

1

@ A =(? :) T PEBE SBFew EHiP508.

State and prove triangle inequality for vectors.
$B¥0 (Bghe OREPITRD), HH5D0D AEROBOE.

Answer ALL the questions.

SECTION - B
(5%10=50)

o) BHOH Jdrgraren (@roHod.

a)

b)

Let ¥ be the set of all real valued and real variable functions defined ona set D. Then
show that, Vis vector space with the usual addition and scalar multiplication of real
valued functions. '
Ve38 D3 500585 s dwrey 580 RS SoTde [@Babre B
HEDID. TS Sarey (Habaire Fprdes oswd O ©bF 1DesTTre Gy
V 383°080rEo 9 QbroP508.

(OR/Bw)
If v,and v, are two vectors in a vector space ¥, the_n prove that W=Span {v,v,} is a
subspace of V.
v, B3 v, en $BT0STEo V & Botd Hh¥en ewand, &> W=Span {v,v,} V
& &arodorEo @) SrHod.
Let V(F) be a finite dimensional vector space and S ={a,,a,,...a,} is a linearly
independent subset of V. Then prove that either S is a basis of ¥ or S can be extended
to form a basis of V.

HOME H5BHrer SR oSTHO V(F) 3% S={a, a,,..a,} & S deBols PV

A0S DD, O S B3O V ) ersH S S V @) o
5ol mIdL] DIBoSED) @ AErdHoBod,

(OR/Ewr)

1-4-112(B)-R20 0]



b)

11. a)

b)

12. a)

b)

13. a)

b)

Let W={(a.b,C.d):b~2c+d~0

; 3@,b,c,d € R}be asubspace of a vector space R*. Then
; R
find dim ( - j .

W ={(a,b,c,d):p_»,
\Bbed)ibodeiy =0iab,c,d e R) @3B BBosHO R'6E Grodorto
4
OO DOHD. 0Hs R

Let 7 bea linear operator oy 1
P IR"dc[ Ty = +z, -2x+y, -x+2y+z). Then
prove that 7'is Invertible and find TImCd by Tiyz) s e i

R'D T % Ser 98565, T,
- e A (X312) = (3x-+z, -2x+y, x4 2y+2) P D DOTEd
SO o, T DE D @ e, 7/ s é:(nﬁ%o&)./ &

(OR/Sew)

Let 7:R* — R? be the linear transformation defined by T(x,y.z)=(x-y,x+z). Then find

Rank and Nullity of 7

T:R' — R* o DOBEEE T(X.y,z)=(x-y,x+z) w K)t%’.)’é, T G, &%0 HBd5n
QrgBes EHPSol, '

Show that matrix 4 —

2
1 satisfies Céyley—Hamilton theorem.
1

N W N
BN e

@z 4=

_— e ND

27 1
; || 52 FoS doposer) #2600 ©f ArBoSo8.
2 ;

(OR/Sew)
Prove that the ei gen vectors of distinct eigen values are linearly independent.
DY) TEBE. Sarere, cEBE $BFew aarRBol@ren &l AErHoSod.
State and prove Schwartz inequality in an mner product space.
©0d8 oergdo &% FRE, OXERBESD (H5D0D, AET™0S08.

(OR/Bwr)

Explain Gram-Schmidt orthonormalization process.
[(PEoRS ©ozrd oo (HBEDE DBBoSOA.

1-4-112(B)-R20 €))



