
GOVERNMENT DEGREE COLLEGE (A),  

NAGARI 
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SEMESTER – II 

Course – 3: DIFFERENTIAL EQUATIONS 

 

MODEL QUESTION PAPER 

Time: 3 Hrs.        Max. Marks: 75M 

 

PART – A 

 

Answer the following questions.  Each question carries 1 mark 1 x 10 = 10 M 

1. In which solution the order of given differential equation is equal to number of arbitrary 

constants? 

2. If 0M dx N dy+ =  is a homogeneous differential equation, then I.F. is ---- 

3. Find the I.F. of 21d y
y x

d x x
+ =  

4. If 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 x p f p= +  is called ---- 

6. In ( )f D y Q= , the equation ( ) 0f m =  is called ----- 

7. The C.F. of ( )2 4 5 13 xD D y e+ + =  

8. Find the particular integral of 
( )( )

21

2 3

xe
D D− −

  

9. The P.I. of ( )2 4 cos 2D y x+ =  

10. In variation of parameters A = ---- 

PART – B 

Answer any FIVE from the following.  Each question carries 5 marks 5 x 5 = 25 M 

11. Solve ( )1 cos sin 0y ye xdx e xdy+ + =  

12. Solve ( )2 21 2 4 0
d y

x xy x
d x

+ + − =   

13. Solve 2 7 10 0p p− + =  

14. Find the orthogonal trajectories of the family of curves ny a x= , where ‘a’ is the 

parameter. 



15. Solve 
3

3
0

d y
y

d x
+ =  

16. Solve ( )2 1 cosD y x− =  

17. Solve ( )2 24D y x− =  

18. Solve 
2

3

2
6 13 8 sin 2xd y d y

y e x
d x d x

− + =   

19. Solve ( )2 2 1 logx D xD y x− + =  

20. Solve ( )2 1 cosD y ec x+ =  by the method of variation of parameter 

PART – C 

Answer any FOUR from the following.  Each question carries 10 marks 4 x 10 = 40 M 

21. Solve 2 sin
d y y

y x x
d x x

+ =  

22. Solve ( )2 3 3 0x y dx x y dy− + =  

23. Find the orthogonal trajectories of the family of curves
2 2 2

3 3 3x y a+ = , where ‘a’ is the 

parameter. 

24. Solve 2 22 cotp py x y+ =  

25. Solve ( )2 24 sin 2 cosxD y e x x− = + +  

26. Solve ( )2 2 1 sinxD D y xe x− + =  

27. Solve ( )
2

2 2

2
3 5 sin log

d y d y
x x y x x

d x d x
− + =  

28. Solve ( )2 2 tanD a y ax+ =  by the method of variation of parameter 

 
 

 

 

 

 

 

 

 



GOVERNMENT DEGREE COLLEGE (A),  

NAGARI 

Department of Mathematics 

 

SEMESTER – II 

Course – 4: ANALYTICAL SOLID GEOMETRY 

 

MODEL QUESTION PAPER 

Time: 3 Hrs.        Max. Marks: 75M 

 

PART – A 

 

Answer the following questions.  Each question carries 1 mark 1 x 10 = 10 M 

1. In normal 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 ------ 

4. Any point of the line 1 1 1x x y y z z

l m n

− − −
= =  is ------- 

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 5 x 5 = 25 M 

11. Find the angles between the planes 2 3 6 6x y z− − =  and 6 3 2 18x y z+ − =  

12. Find the equation of the plane through the line of intersection of the planes 

3 2 3 0x y z− + + =  3 2 5 0x y z− − − =  and through the origin. 

13. Find k  so that the lines 
1 2 3

3 2 2

x y z

k

+ + −
= =

−
 and 

1 5 6

3 1 7

x y z

k

− + +
= =  are perpendicular 

14. Find the image of the point ( )1,3,4P  in the plane 2 3 0x y z− + + =  

15. Find the centre and radius of the sphere 2 2 2 6 2 4 14 0x y z x y z+ + − + − + =  

16. Find the equation of the sphere for which the circle 2 2 2 7 2 2 0x y z y z+ + + − + = , 

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



17. Show that the plane 2 2 12 0x y z− + + =  touches the sphere 

2 2 2 2 4 2 3 0x y z x y z+ + − − + − =  and find the point of contact. 

18. If 
1r  and 

2r are the radii of two orthogonal spheres then show that the radius of the circle 

of their intersection is 1 2

2 2

1 2

r r

r r+
 

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

three lines ,
3 5 1 1 1 2

x y z x y z
= = = =

−
 and 

11 5 8

x y z
= =

−
 

20. Find the vertex of the cone 2 2 22 3 4 5 6 8 19 2 20 0x y z xy yz zx x y z− + − + − + − − − =  

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 ( )6,3, 2− , ( )13,17, 1− − , ( )3, 2,4− , ( )5,7,3  

22. Show that the equation 2 2 24 9 12 6 4 5 10 15 6 0x y z yz zx xy x y z+ + − − + + + − + =  

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

23. Prove that the lines 
1 2 3

2 3 4

x y z− − −
= =  and 

2 3 4

3 4 5

x y z− − −
= =  are coplanar.  Also find 

their point of intersection and the plane containing the lines. 

24. Find the length and the equations of the S.D. between the lines 
2 3 1

3 4 2

x y z− − −
= = , 

4 5 2

4 5 3

x y z− − −
= =  

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

in , ,A B C .  Prove that the centroid of the ABC  lies on the sphere 

( )2 2 2 29 4x y z k+ + =  

26. Find the limiting points of the coaxial system of spheres of which two members are 

2 2 2 3 3 6 0x y z x y+ + + − + = , 2 2 2 6 6 6 0x y z y z+ + − − + =  

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

cone 0ayz bzx cxy+ + = is 
3


 if, 

1 1 1
0

a b c
+ + =  and 

2


 if, 0a b c+ + =  

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

makes equal angles with the axes and semi vertical angle 030  
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THREE YEAR B.AJ B.Se. / DEGREE EXAMINATION,JUNEJJULY - 2024

CHOICE BASED CREDIT SYSTEM

FOURTH SEMESTER

PART - Il:MATHEMATICS

PAPER-IV:REALANALYSIS
(Under CBCS New Regulation w.ef the academic year 2021-22)

Time: 3Hours Max. Marks: 75

1.

SECTION -A

Answer any Five of the followingquestions.

Prove that a convergentsequence have aunique limit. 39
(5x5=25)

2.

3.

Show that lim

n+1n'+22:..+n->

Test the convergence of the series

1

nc4

1

n(logn)X(log log n)

P644c

4.

5.

n(log n)(log log n)

Ifa seriesX4,converges,then showthat lim a,= 0, P 96.The
7I.

X4, dt Ko, lim 4,=0oN vod.
Let f be a continuous real valued function defined on (a,b) such that f(r) =0 for every

rational rin(a,b).Then show that f(x) = 0 forall xe (a,b). p.1s f 2

6.

oEot. (38 xe(a,b) és f(x) =0 áso.
Prove that, if fis differentiable at a point a,then f is continuous at a.

1-4-112(A)-R20 (1) |P.T.O



7. Find the upperand lowerDarboux sums for the function f defined in [a,b]by

f(x) =1forrational x in [a,b] and f(x)=0 for irrational x in [a,b].

8.

f(x) =0

Show that everycontinuous function on [a,b] is Riemann integrable.

9.

SECTION -B

Answer ALL questions. (5x10=50)

a) Let (S,) bea sequence of nonnegative real numbers and suppose s=lim s,.Thenprove

that, lim s,=s.Ph.he. 3210

b)

lim /s,=s Jboso.
(OR/B)

Prove that, everybounded monotone sequence is convergent.

10. a) Show that a series of theform,ar is convergent provided,a eR and r<1. P q0
332

b)

(ORBG)
State and prove D'- Alemberts Test forseries.

11. a) Let fbe a real valued continuous functiondefinedon an interval I and a,b eland

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

one xin(a,b) such that f(x) =y. P 133..s3t
f eso a,bel áobdáw yeR vš f(a) <y< f(0) �s f(b) <y<fa) o�g

b)

wHO,(4,b)6sišo aš x,f)=y e�g ��or žgsso eð NÉNošoa.
(ORŠG)

Show that thefunctionf(x)=x is uniformlycontinuouson [a,b].

1-4-112(A)-R20 (2)



12. a) State Lagrange'stheorem,and show that lcos x-cos yl s�*- y|for all x,ye R.

b)

(OR/ŠT)

Stateand prove Cauchy'sMean value theorem.

13. a) Iffisintegrable on [a,b), thenprovethat /|is integrable on[a,b] and|s.
f,[a,b] KáršeKo esawð, B l,[a,b] 3áršOso sôo

JErBoo&.

b) Show that sin'(e")des

(ORŠG)

16z3

3

1-4-112(A)-R20 (3)
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THREE YEAR B.AJ B.Sc. / DEGREE EXAMINATION,JUNE/JULY -2024

CHOICE BASED CREDIT SYSTEM

FOURTH SEMESTER
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PAPER-V :Linear Algebra (Coe Besndšo)

(UnderCBCS New Regulation w.e.f the academic year 2021-22)

Time: 3Hours Max.Marks :75

SECTION-A

ShortAnswer Questions

Answer any Five questions. (5x5=25)

1. Prove that the intersection of two subspaces of a vectorspace is again a subspace.

2. Show that the set (a+B,B +Y,y+ a} is linearly independent if a, ßand y are linearly

independent.

3.

4.

5.

e o&.

Find the coordinatevectorof (3,-5,4)relative to the basis B= {(1,0,3), (2,1, 8), (1, -1,2)}

(3,-5, 4) 35p°óo B={(1,0,3),(2,1,8),(1, -1,2)} rSŠKOS SNSo&.

Verifywhether thetransformation T:R � R'defindby T(*, y) =(*+y,4x+5y) is linear

or not.

T:R'�R K T(x,y) =(x+y,4x+5y) NoO, Tb 30303o srS,s°
38Ko.
Let T:V�w be a linear transformation.Then prove that null space of Tis a subspace

ofV.

T:V�W aš o 303Ko SDSn.Tos, JoŠoÝo, VB dbošUKo o

JO-oSo&.

1-4-112(B)-R20 (1) P.T.O



6.

2 -1

Let A=|–1 2
1 -1

1

-1

2
ExpressA-' in�erms of A and Identity matrix(1).

(2 -1 1

A=-1 2 -1

1 -1 2

7. Find the eigen vectors of thematrix

8.

)
Stateand prove triangle inequality forvectors.

AnswerALL the questions.

SECTION-B

(5×10=50)

9. a) Let Vbe the set of all real valued and real variable functions defined on a set D. Then

show that, Vis vector spacewith the usual addition and scalarmultiplication ofreal

valuedfunctions.

b)

(ORB)
Ifv,and v,aretwo vectors in a vector space V,thenprove that W=Span
subspaceofV.

v, v,} is a

10. a)
Let V(F) be a finite dimensionalvector space and S={a,a,,., a,}is a linearly

independentsubsetof V.Then provethat either S is a basis of VorScan be extended

to forma basis of V.

360bš03P� KdToŠTÉo V(F)Sš S={a,, a,,.., a,} aš Ko sg�oV

(OR/ŠT)

1-4-112(B)-R20 (2)



b) Let W ={(a,b,c,d):b-2c + d
=0;a,b,c,d e R} be asusubspace ofa vector space R4. Then

finddim R*

W=(a,b, c, d):b-2c+d =0;a,b,c,deR}

11. a)

b)

SDáD. o, dimw so%ol.
Let T be a linearoperatoron R' defined by T(<,y,z) = (3x+z,-2x+y, -x+2y+z).Thenprovethat Tis invertible and find T.
R' T s) Košo3Ká

T(,y,z) =(3x+z,-2x+ty, -x+2y+z) re JogDoPeoKDSDD. s, T a6°áoeoso,T'áoBSo.
(OR/J)

Let T:R�R' be thelinear transformationdefinedby
T(x.y.z)-(r-y,xtz). TheniinaRank and Nullityof T.

12. a)

(2 2
Showthat matrix A=1 3

1 2

1)

1|satisfies Cayley-Hamilton theorem.

2)

(2 2 1

� A=| 1 3 1 38 b5Jro
1 2 2

BSSoß eN JÉNošo�.

b)

(OR/ŠG)

Prove that the eigen vectorsof distinct eigen valuesare linearly independent.

13. a) Stateand prove Schwartz inequality in aninnerproduct space.

b)

(ORBT)
Explain Gram-Schmidt orthonormalizationprocess.

1-4-112(B)-R20 3)


