15.

(a) Apply the 'l l'aylor’s series method to find the value of y(l 1), y(l 2) and
¥(1.3) correct to three decimal places given that y' = xy¥* , ¥(1)=1, taking

the first three terms of the Taylor series expansion get the closed form

'solutlon of the dlffelentlal equation and compare the actual values of ¥

- to the appm\mlate values caleulated. - - (16)
; o | dy '
by @ .Solve the equatwn N =1- ¥ wﬂ;h the nutlal conchtlon x=0, y=0
: ) x
: _-:_:'._usmg E11181 S algouthm and by Eulel s, 1mpxoved method tabulate
.'the solutmns at x=0.1, 0.2 and 0. 3. _ e o (8

- () . Apply the foulth mdel Runge Kutta method to ﬁnd an appr ommate

“-value of ¥y when x=0.2, ngen that y =x+ y S y(O) 1. Conect to -
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PART A-—(10 x 2=1920 matks)
1. Defing type I and type I errors. |
2. VState any two applicétions of #* —test.

3. What are the basic principles of an experimental design? .

4.  What is the purpose of analysis of variance?
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57 "What s the condition for convergence of Gauss Jacobi and Gauss seidal
‘ methods?

6. Define a direct and an indirect methods of solving systems of simultaneous
linear equations. : - '

7. When do we use the dwlded dlffelence methods and the Newton’s forward and
backwal d interpolation methods?

. . o 1
8. Write the formulae for trapezoidal and Simpsen’s gl‘d rules.

9. What are the various methods of solving ordinary differential equations?

10. What do you do in improved and modified Fuler methods.
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PART B — (5 x 16 = 80 marks) 13. (a) () Find by Newton—Raphéon method, the real root of 3x—cosx-1=0
L o , : - correct to 4 decimal places. ' - ®
11, (&) . G). . -The_mfail_u_facturer of a medicine claimed that 1t was 90% e-ffective in . (i)  Solve the Gauss-Jordan .method, the eqqatm_n_s :
: relieving an allergy- for a period of 8 hours. In a sample of 200 S 2xty+dz=12 e _
“people ‘who had the allergy, the medicine provided relief for 160 - 8y 3y+ 02220, © . . e L (8) '
©at 1% Jevel of_signi_ficant:e,_ R & 4x+11y-.~rz=33 - e e
(i1) A test of '_the -breaking strengths of 6 ropes manufactured by 4- ' ' ’ Or
L company -showed a mean breaking strength of 3515 kg and a r
" standard deviations of 60 kg, whereas the manufacturer claimed a = S L _— e el e oF o - i
© " mean breaking strength of- 3630 kg. Can we support the o) @ S.Ol‘_’e by Gauss-Seidal method of iteration -the_.equatlons upto 4.7 o
- manufacture’s claim at a level of significance of 0.05. EEE € R - ; : demmal places. ' o :
by @ Iind ‘the maximum likelihood estimate for the parameter 2 of a ~-.ooono REERE o L, “5'4 ~110 S e T T T
P[Xz 1‘] T f (“" A)= ) T ’C =0=1,2: : 'an_ the basis of a s_alnple Qf-_ R -' ' "(ii)r Find 'the ”nu_m'érica]'ly largest eigen value of A =178 "1 by -
e size Also find 1ts‘_\'réi;'i§:n'cé;' o R ¢ Ty - SR . 5 1 1
() ,'I_':1 ‘the .__paSt the standard .dev_ia"t:i_é_'n qf.\\*géights of certain 1135 gm. “Power method. T ()
.+ "."packages.filled by a machine was 7.1 grams. A random sample of . _ B ‘ - e T . TR
- 90 packages showed a standard deviation of 9.1 grams. Is the I R ' . CT e Lo
apparent increase in variability - significant at 0.06 level of , 1.4. (@ (@@ Find the t11_1;'d divided differences with arguments «, b, .c,.d of the
| significance? . : (8) funclion 1 - ‘ - . (8)
12. (a) ' A farmer wishes to test the effects of four different fertilizers A, B, C, D y B into 10 1 ts fi d i ol
. ; Al y Ay a . - rts, 3 te val
: on the yield -of wheat. In order to.climinate sources of error due to , ,(u) Dn_;ujimg the range into 10 equal parts, tn .t‘ 16 approximate vaiue,
variability in soil fertility he uses the fertilizers in a Latin square ; : : oo L T g :
.. arrangements as indicated below. where. the number indicate yields in of J. siny dv by Snnps.ons 3 1ul‘e. Also F:ompute t.he true vfﬂu’e.? ,(8)
Kilograms per unit area. Perform an analysis of variance to determine if 0 o '
- there is a significant difference between the fertilizers at 0.01 level of Or
" significance. - RN SR " —oo(16) - _ L o o . NER
ARTI ‘Al18 C21 D26 B1l: - o (b) - (i) The following data gives the melting point of an alloy of lead and

“zinc where ¢ is the temperature in degree centigrade and p is the

(b)

B156- A20 C23 D24
¢922 D21 B10 A 17
‘ : Or ' _
_Téble below Vshows the'seéds of 4 different types of corns planted in
3 blocks. Test at 0.05 level of significance whether the vields in kilograms

per unit area vary significantly with different types of corns. (18)

Types of Corns

| A DV O A
Blocks A 4.5 64 7.2 6.7
B 88 7.8 96 7.0

C .59 68 57 5.2
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_percentage of lead in the alloy
p: 40 60 60 .70 80 90

t. 184 204 226 250 276 304

| Using Newton’s interpolation formula, find the melting point of the
alloy containing 84 percent of lead. ' - (8)

() Given the values :

X0 14 17 31 35
i f(x): 687 640 44.0 39.1
* Find the value of f(x) corresponding to x=27. - ®
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