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CORECOUFSE IN MATHEMATICS
5809 MAT : Dlfferential Equalions and Numerical Analysis

Time:3 HoLrrs [,lax. We]qhlage: 30

.d2I ar Slale whelher lhe dfierenral eouarion tz A I "v 2y slnl is llnear'''-_ --------- dr dl

b) lI r. = d 1ij3 are the rools oilhecharacleristic equalion ol ay'+ by'+ c = 0,
then w le ils genera solution.

.) W'ile rhe heal conduclion Fqualion

d) Slale Newlon s loMad diflerence lnteQolation lomula. {Weightage 1)

Answerany six lrom ihe tollowing. Weighlage 1 each.

2. verity ihal the iunclions yi (l) = eiand y2t)=coshtare solulions oi the ditferential

equalion y" y=0.

3. Find tie values ol lor wl'ich l"e dinere-lld eoualion l2y - 4-y 2y - 0 has

a solution oilhe lom y =tr,l > 0.

4. Determine wheiherthe ditlerenla equation (2x + 3)+ (2y 2) y' = 0 is exacl

5. Find the leneralsoLllion ol y" + 5y'+ 6y = 0.

6. Find lhe wlonskian olyj = e'a and yz = e 3r.

7. Solve : y" + 4y',+ 4y = 0

8. Find a solulion ot x3 + x - 1 = 0 by ileration.
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r1. Solve rhe initialvalue problem - ty'+ 2y =a|'z, y(1)= 2

I F. ooy ldllorser,es'rplhodl'ev3,LeolvalY O lror;' ' v' vlO)

corrccl10 2 decimal Places

10. Explain Plcard's rn€thod ol successive approximation lor solv ng a iirsl order

ditlerenlial equal on. (Weignlage : 6x1=6)

Answer any 7 irom the tollowing. weghtage 2 each

dv -,
12. Showlhar lhp equalon :' x7, ,rssepdrroeandl-oanaoualonlorilsur \ y/

inlegla curues.

13. Solve : t2y1 + 2ty y3 = O, I > 0

14. Fi.d an lnleg ratinq iactor lor lhe equalion (3xv + v'?) + {x2 + xy) v' = 0 and lhen

15 l- d a pai.ular so -lon v 3y av ' sin I

16. llyjlt)=l.1isasoutional2t'?y + 3ty' y=0 t > 0,lind a iundamenlalsel ol

l/ Frnolne lemperdlura LLr.l) al a yllTe _aneldl od50cTlorq.4(ulaleool
lhe sdes, whlch inilia y has a unilorm iemperallre oi 20'C lhroughout and

whose ends are maintained al0'c lor a I > 0

18 Use Gauss eliminallon to soLve lhe syslem 2x + y + z = 10, 3x + 2y + 32 = 18

x+4y+92=16

lr
19 Jsr g l aoe/o'dal ule evauale I r" r o{ by divo _g rhe inlerva 1 o

4 subinleruals

20. Using Simpson s rule with h = 1, evaluale the inlegral l= Jx'z og x dx

(Weighlage :7'2=14)
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Answer any th.ee lrom ihe following (Weighlaqe 3 each).

dv 4r 132l Solve rhe equaion ii - " l; 
-O ""* nr"phs ol seve'al lleq'al cuNes.

Also, findihe solulion passing lhrcugh the poinl (0, 1)and determine ils lnlerval
of validity.

23. using the method ol varialion ol parameters, solve y" + 4y = 3 cosec t.

24. Given that the values :

x:1 3 5 7

y(x): 24 Pa $6 720

Find y(8) usinq Nelvton's lorward inleQolalion forrnlrla

25. Usrng R'rrge-Kutla melhod o'loJrll order. como-le vro. L a4o y(0 2) cotrecl Io

iiv,-
4 oecimal places lror ii - v 

^. 
v{o) '2. (\lveiEhtase : 3x3=9)
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22. Solve t.e ri'ralvalue p'oblen y y' , y(0)- I


