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MODEL QUESTION PAPER 

PAPER I: DIFFERENTIAL EQUATIONS (19MAT1) 

Time: 3 Hours Maximum: 75 Marks 

the question paper contains Part-I and Part-IT. 

PART-I 5 x 10= 50 Marks 

Answer any FIVE questions from Section A and B choosing at least Two questions from 
each section. Each Question carries 10 marks. 

.»001» 10 I!>~~ aoC) ~•lw ~o!)d ~~l()ome·:>~,-,. r:,~ ~•l"l() ~~Q-i6~ 

g-as»~. """11 8•l I() 1 o ~<S>2,,w. 

Section -A 

2. Solve x: + y = y 2 logx ~Qo~o~. 

3. Solve x2(dy)2 

- 2.xy dy + 2y2 
- x2 = 0 ~Qo~o~. 

. dx dx 

4. Solve y = 2xp+ x 2 p 4 ~Qo~o~. 

5. Solve(D2 -4D+3)y=sin3xcos2x ~Qo~o~. 

Section -B 

d2y . 
6. Solve dx-2 +4y = ex +sin2x+cos2x~ ~Qo~o~. 

7. Solve (D 2 -2D)y = ex sin x~ ~Qo~o~. 

8. Soive. (D2 + 4)y = x sin x ~Qo~o~. 

9. Solve (D 2 
- 3D + 2)y = sin(e-x) by the method of variation of parameters. 

(D2 -3D+2)y=sin(e-x)~C"~~c;) Q-SC" ~Qo~o~. 

10. Solve ((1 + 2x)2D2 - 6(1 + 2x)D + 16)y = 8(1 + 2x) 2 ~Qo~o~. PTO · 



Part-II SxS-25 Marks 

·Answer any FIVE questions. Each ·question carries 5 marks . 
. DG» Qfl vtb ~~Q-t>.»>tu trexs:io~~ QO e.,¥l:, Qfl lb S ~cbl:,t.U, 

11. Solve (eY + 1 )cosx dx + eY sin x dy = 0 ~Qot:Soa. 

12. Solve x dy + 2y- x 2 log x = 0 ~Qot:Soa. 
dx . 

13. Find the orthogonal trajectories of the family of curve~ x213 + y 213 = a213 where 'a' is the 
parameter · 
x 213 + y 213 = a213 £>~ We}.)Oa)~~w C)Qa) i()o~cS~ ;()!).:i~c'5~.fu) ~~fl"~~- 'a' ~o-~a 

14. Solve (D3 + 6D2 + 1 lD + 6)y = 0 ~Qot:So~. 

15. Solve (D2 -5D+6)y = e4
x ~Qot:So~. 

16. Solve (D2 -3D+2)y=2x2
~ ~Qot:So~. 

17. Solve (D2 +l)y=xex~ ~Qot:So~. 

2 . 

18. So_ Ive x 2 d y -3x dy +4y = 2x2~ i>Qot:So~. 
~2 . . . 

*** 

.J 



I . SVKP & Dr. K.S. RAJU ARTS & SCIENCE COLLEGE: PENUGONDA 
Semester - II MATHEMATICS Time: 3 Hours 
.Paper-II MODEL QU ESTION PAPER Max. Marks: 75 

Solid Geometry-I 9MAT2 
Purt- 1 

Answer any five questions choosing at least two from each section. 
Each question carries 10 marks. 5x10=50 marks 

Section-A 
l. A Variable plane is at a constant distant 3p from the origin and meets the aces in A,8,C. Show 

that the locus of the centurial of the MBC is x·2 + y"2 + z ·2 = p·2 • 

e..S' i:$'56~~ .)~~J~ 3p f1iJ-6od A,B,C 
S'!)~~~,10, MBC ~S'a, lo~ 4)o~ ~GS~ x·2 + y"2 + z ·2 = p·2 

2. Find the bisecting plane of the acute angle between the planes 3x-2y+6z +2 = 0 , -2x+y-2z-2=0 
3x-2y+6z +2 = 0 , -2x+y-2z-2=0 V -~ &~ v~§'i;vo~ at, 6vo ~b)~6c;,,~ ~.6.)~a. 

3. Find the image of the line = y-z = in the plane 3x -3y + I Oz -26 = 0. 
9 1 -3 

3x -3y + I Oz -26 = 0 eS~~d x;l = y~Z = z:33 0~ ~S'a, ~u!lo~~~ S'~tz,.o~. 

4. Find the length and equations to the line of shortest distance between the lines 1 = y;t = 2
;

2 
· and 

5x-2y -3z +6 =0=x-3y +2z - 3 
X y+l Z-2 :::5 

4 = -
3
- = -

2
- 5x-2y -3z +6 =0=x-3y +2z- 3 o~v ~OS ~v.)o~ OJOO".'OJ.. ~osv.) OJOd u~s., 

tv~so~o s~tioc!. 
5. Show that the two circles x2 + y2 + z2 - y + 2z = 0 x-y+z = 2 and x2 + y2 + z2 + x - 3y +2-5 =0, 

2x -y +4z -1 = 0 lie on the same sphere and find its equation. 
x2 + y2 + z2- y + 22 = 0 x-y+z ·= 2 and x2 + y2 + 22 + x - 3y +2 - 5 = 0 , 2x -y +42 - I = 0 

00~ e..s zf(1~~ dro~~~ S'~tz,.oe;. 
SECTION-B 

6. Find the limiting points of the coaxial system of spheres of which two members are 
x2 + y2 + 22 + 3x - 3y + 6 = 0, x2 + y2 + z2- 6y - 62 + 6 = 0 

x2 + y2 + z2 + 3x - 3y + 6 = 0, x2 + y2 + z2- 6y - 62 + 6 = 0 f1.,;,~v~ s~ ~~J. tv~.!t. tvocl 

l>oo..>~v~ s~fl~tu). 

7. If the line x = :.y = z represents one of the three mutually perpendicular generators of the 
2 

cone llyz + 6zx - l4xy = 0, find the equ~tions of the other two. · 
1 llyz + 6zx - l4xy = O@~~ow~wKe.:>~~~6i0.)0e.:>02.:lOn-~oa~~SO~e.:>6'z...so~ X = zY = z 

®O).)~ ;:).:H'lu~ oo~ ~~so~e.:>~ s~S'io~. 

8. Find the vertex of the cone7x 2 + 2y 2 + 2z 2 - 10zx + 10xy + 26x - 2y + 2z - 17 = 0 ~o~o amsi ~Q".tll 
s~S'io~. 

9. Find the Equation of right circular cylinder whose guiding circle is x 2 + y2 + z2 = 9, 
x-y + z = 3. 

x2 + y 2, + z2 = 9, X - y + z = 3 sDM e,)02.) ~~e.:> <W~So'm 6mS,\- .::::i~s6~.;'.i.))~ S~n"~o'm 

JO. Find the Equation of the Enveloping cylinder of the sphere x 2 + y 2 + z2 -2x + 3y -1 = 0 having its 
generators parallel to the line x = y = z. 
x2 + y 2 + z2 -2x + 3y -1 = 0 ffv~~ t:J-:;i)~~ ~~~Ot,pe)J x = y = z t:J~o~6orr O-ocj ~~§'2,0~. 



Part-2 
Answer any five questions. Each question carries 5 marks. 

11. Find the angles between the planes 2x - J y - 6z = 6 and 6x + Jy - 2z = 18 
2x - 3y - 6z = 6 ~O@J 6x + 3y - 2z = 18 6crc.J t~c.J~ S'~!'i,o~. 

5x5=25 marks 

12. Find the equation of the plane passing through (-1 ,3,2) and perpendicular to the planes 
x+2y +2z = 5 , 3x +2y+2z = 8 
(-1 ,3,2) £Jo~~ f161- x+2y +2z = 5 Jx +2y+2z = 8 acrc.J~ oo~on- o~.l 
~c.Jo s~S'z..o~. · 

13. Find the equation of the line through the point (1,2,4) and parallel to the line 3x +2y- z = 4, 
x-2y -2z = 5 

(1,2,4) £Jo~~ ~oa- f161- 3x +2y- z 4, x-2y -2z = 5 ogp~ ~~o~6on- o~.l ogp 
~~so~C,)~ s~S'z..o~. 

14. Prove that the lines = y-z = z-3 , x-z = y-3 = z-4 are coplanar and find the equation to the 
2 3 4 3 4 5 

plane containing the lines. 
= y-2 = z-3 ' x-2 = y-3 = Ogp ~cjl)~c.>;o ~O@J ~(!, ~oCi" aoo~ s~tz_o~. 

2 3 4 3 4 5 
15. Show that the spheres x 2 + y 2 + z 2 - 2x - 4y - 6z - 50 = 0, x2 + y 2 + z 2 

- 10x + 2y + 18z + 82 = 0 
. (45 2 57) touch externally at the pomt - , - , - - . 13 13 13 

x2 +y2 +z 2 -2x-4y-6z-50=0,x2 + y 2 +z2 -10x+2y+ 18z+ 82= 0 
@~ ffc:re);) ( ,H, 123 , - ,H) i:>06)~ ;:i~ 2J"~ion- ~.).)~~cm~ i:)J-~od. 

16. Show that the spheres are orthogonal 
~w.)~ rfvc:.xJ c:;,o2:lon" ~oe.o~~oe.r~~ -C:S,-~oe,. 

x2 + y2 + z2 + 6 y+ 2z + 8 = 0, x2 + y2 + z2 6x +8y +4z + 20 = 0 

17. Find the Enveloping cone of the sphere x 2 + y2 + z2 + 2x - 2y = 2 with its vertex at(l,1,1) 
Xz + y 2 + zZ + 2X - 2y = 2 f'tYo~S (1,1,1) tgol1" 00 @J~ ~OS)~ S~t6oC. 

18. Find the Equation of the cylinder whose generators are parallel to i = i = i and which passes through 

the curve x 2 + y 2 = 16, z = 0. 
= =.: @090IDSJ @~oc10ol1" ~~sC,~woc., QJ"~~o X2 + y 2 = 16, z = 0 '90).)0 ~o @~SOE.'a"~\ s~&1 oC. 

1 2 3 . u 

*** 
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