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MM 1231 .2: MATHEMATICS - II 

Integration, Differentia l Equotlons and Analytic Goomotry 

(2014 Admi ssion Onwards) 

Time . 3 Hours Mnx M:,rko HO 

SECTION 

All the fi rs t ten queationq are compulsory . l hey carry 1 mark each . 

1. Define Integral cu rves of a fu nction . 

2 Suppose that a particlo movos so that Its voloclty at time t Is v(t) = slnt m/s. 

Find the displacement of the particle during the time Interval O < t s; 1t . 

2 

3. Find the points of lnterqActions of the curve y = x~ and the line y = 3x - 2. 

4 Eva luate f ~ fo
2 

dxdy 

5 What is the standard equation of the ellipse with center (m, n) and ma}or axi s 

I = m? 

6 F1nd the eccentricity of the conic r 
3 

2 2coso 

7. F r- rJ tre order of the differential equation d
2

Y 
dx2 

P ,,. r •r ·l"ff dy 
.J -=-.) -'~ 1=-; r;, en~nt,al 8~uat1on 

dx 
1 + y',I . 

1 

t ( dy )4 ( d3t 12 
~ dx ( dx'\ ) 

: ~ .. ~ ·~s ;n
4

c:;qrat 1riq f3ctor of the differenti al P. (luation - ydx 1- xdy =- O. 

;: ... -~ ~J o-1r ')J Rr int0gr8I rJf thr:: diff~r8ntial equation y" + y = x. 

r 
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SECTION - II . 

2 
These questions 

stions 11 to 2 · 

el
.ght questions from among the que 

Answer any 

carry 2 ma rks each . 

11 Evaluate f x2 log 2x dx . . 

· . . (t) == It _ 31 mis . Find 
. h t 't I 'ty at time t IS V 

12_ Suppose that a particle moves sot a I s ve oci . during the time interval 

the displacement and distance travelled by the particle 

O ~ t < 5. 

13. Find the area bounded by the x-axis and the parabola Y = 
4 

- X

2 

· 

. ·on bounded by the 

14. Find the volume of the solid generated by revolving the reg, 

parabola y = x2 and the line y = 1 about the line y = 1. 

15. Find the area of the surface that is generated by revolving the portion of 
th

e 

curve y = x3 between x = 0 and x = 1 about x-axis. 

16. Find the equation for the ellipse with foci (0, ± 2) and major ax is w ith end points 

(0 , ± 4). 

17. Find the equation of the hyperbola with foci (0, ± 8) and asymptotes y = ± 
4 

x . 
3 

18. Solve the differential equation (1 + xy) ydx + (1 - xy) xdy = o. 

19. Find a general solution for the differential equation y" + 9y' + 20y = o. 

20. Solve the differential equation y' + y = e-x. 

21. Find the Wronskian of the functions y (x) = cosx and y (x) _ • 
1 2 - smx. 

22. Evaluate foa f
0
x J: xyz dz dy dx. 

SECTION - 111 

Answer any six questions from am th . 

carry 4 marks each ong e questions 23 to 31 These . 
· · questions 

23. Solve the initial value problem d2y -

d 
2 - X + COS X y' (Q) _ 2 x ' - , Y(O) ::: 1 . 
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1;u s 11, y :_.i n 't , 0 · t • :,., /[ 

~'~> I 1nrl HH , vo lu me' ol II i<' 1 ogio 11 uo unc.JecJ by the p~robo loi d z - x-' -1 y·, ancJ be lov, 

L,y thp Ir in ng lo e r 1c lose cJ by tho lines y _ x, x ::.. 0 and x + y = 2 in the xy -plan r-: . 

?6 Find 111 0 vnluo ol tho double integra l J J xydxdy over the positive quadrant of the 

ellipse < , Y'.: 1 
a· b' 

27. Derive the stilndard equation of an ellipse in standard positions. 

28. Find the center, foci, vertices and directrices of the ellipses 

9x.., + 25y:> - 18x - 1 OOy - 116 = 0. 

29. Solve the initial value problem ( x2 + 1) ~~ + 4xy = x, y(2) = 1. 

30. Find the orthogonal trajectories of the family of circles x2 + y2 = c. 

31. Solve the differential equation d
2

y - 13 dy + 12y = e 2
x using inverse ope rator 

dx
2 dx 

method. 

SECTION- IV 

Answer any 2 questions from among the questions 32 to 35 . These questions 

carry 15 marks each. 

32. a) Find the volume of the paraboloid of revolution x2 + y2 = 4z cut off by the 

plane z = 4 . 

b) Find the area of the common region that is inside the cardio id r = 4 + 4cos0 

and outside the circle r = 6. 

33. a) Solve the differential equation :~ + Y = xy' 

b) Solve the initial value problem y" - y' - 2y = O, y(O) = - 4 , y'(O) = - 17 . 

d
3 

d
2 d 

c) Solve the different ial equation _J_ - 5 _J_ + 7 _J_ - 3y = o . 

dx
3 dx

2 dx 
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34 aJ So 1e the rnt,a l ,alue problem / ' - 6y ' + 13y = 4e'11
, y(O) = 2, y'(OJ = 4 

e v 

bJ Solve the d1ffere nt1al equation (D;: + 40 + 4)y = - 2 
using methocJ of 

1anat on of parameters. x 

x2 y2 

35. aJ Derive the equation of the tangent to el lipse - ,, + - 2 = 1 at the point (xr1, Y ,) . 
a~ b 

bJ Tre Planet Pluto has an eccentricity of 0.249 and a semimajor axis given 

by a = 39.5 AU . 

'J Find the equation of its orbit in polar coordinate system if the center of 

the sun at the pole. 

, ) Find t'1e period of its orbit. 

111) Find ,ts perihellon and aphel ion distances. 


