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Advanced Galculus and Nuffirical Methods
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Time: 3 hrs. Max. Marks: 100

Note: Answer any FIVE full questions, choosing ONE full questionfrom each module,

(06 Marks)

(07 Marks)

(07 Marks)

rJF
Evaluate: J J

00
@x

Evaluate 
J J*t-.',y
00

112

Prove tfrat lJsing
0

OR

Z a. Evaluap JJxydxdy over the region R bounded by the x-axis, ordinate x =
R

2a and the curve

(06 Marks)

(07 Marks)

(07 Marks)

,XZa. Find the directional derivative of 0 = :*x +y

i-2j+k.

formed by the lines x = 0, y = 0 and y * x = l.

at the point (1, -1, 1) along thc dircction

(06 Marks)

(07 Marks)

b. find the divF and curlF..at"the point (1, -l,,l).where F :V1xt'*) (07 Marks)

j*-' o the 
.constantr,,,.,lf 

d and c such p=(axy -rt)i+(bx2 +)i+(bxzz +cy)k is

;!,+rmsinotational. .,.sH ;p (07 Marks)
",;. 

F

. ffi-. {'j"qil" 0R
a. Find the oo. in movrl.F?particle in the force field F=(2y-x';i+ ey4-Bxz't

along the straight line from.(0, 0, 0) to the point (1, 1, l). (06 Marks)

te lQ*' -y')dx+(x2 +y')dy, where 'c' is the triangleb. Using the Green's theorem, evalua r .
c

c. Using Stoke's theorem, evaluate J{cutli').aOs 
for f =(y- z+2)i+(yz+$j-xzk, where s

,S

. is the surface of the cube formed by the planes X : 0, y : 0, x = 2, y : 2 and z : 2 with its
bottom remoted.
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Form a partial differential equation by elimfi1affi arbitrary constants 'from
(* - a)'+ (y- b)' : r'. * & (06 Marks)

Solve ^u)i *18xy2 + sin(2x - y) = 0 . *, .,W (07 Marks)
\it';:-': '0x'0y

With usual notation derive a one-dimensionat'iiaVe'equation. (07 Marks)

OR
Form the partial differential equation by eliminating arbitrary functions from

(07 Marks)$(xy+z',x+!+z)=Q.
Solve:x(f+{p-y(x2+z)g=**'-fl ' (07Marks)

622 ^ Az
Solve: 

-=z,giyenthatWheni=0, 
z=0and l=sinx. (06Marks)"""-'Ayz -'o- ----__-* o' y s

v '' Module-4 ".'
\$tur ::9:

Using Regula-Fal,,S,i_ffiod, compute_ the rea$odt which lies between 0.5 and 1 of the

equation cosx = 3*,fl& correct to three decimal-places. (06 Marks)

Find the numbdi,,,,,o.i students who obtaing rks between 40 and 45 from the following

5a.

6a.

7a.

b.

b.

c.

b.

c.

data:

c.

5.2

Evaluate l,or: dx, using the Simpson's l/3'd rule, by dividing the interval into 6 equal

4 ).'**" r .'.parts. *.=:,I'il ]$..i',: 
*'*" (07 Marks)

'# q -co Jf*%'

- i .0& ]t *+.+,
By using Newtqgfu.,= Raphson methpddnd*the real rootffit equation x sinx * cosx : 0

near to x= fr, co*ect to 3 decimal pladbs (i is 
_in 

radians). (06 Marks)

Using Newtonts'divided differenih,,frrmula, find an,jntdrpolating polynomial which passes

Marks. 30-40 40-50 50-60 60-10 70-80

Number of students: 3l 42 51 35 3l

through the points (4, -43), (7, EA, (9,327) and (12;i'10'58)'

and hence deduce the value ofn

(07 Marks)

(07 Marks)

(07 Marks)

8a.

b.

c. Evaluate iJ+ by using the Simpson's 3/8'h rule, dividing the interval into six equal parts
Jn l+x' '

',i;i ,..;""i't Modute-s
.:- du 1 1g a. Using Taylof!$iies method findYhe solution of i: =x' +y', with y(0) : I at x = 0.1 and

,t- " dx_"- 1# i"_.

x= 0.2 of'dider four. . *' (06 Marks)
* 

dv 1 .ab. Solve the initial value pro..blem rr = 1+y', with y(0) = l at x = 0.1 bytaking h = 0.1 using

the Runge-Kutta methffif order 4. (07 Marks)

c. Find the value y at,,x : 1.4 using Milne's predictor - corrector method given that,

dv,v]: v' +r- with y(l) = 2., y(l 1) = 2.2156, y(l.2) = 2.4649 and y(l .3) : 2.7514. Apply
dxz

borrector fbrmula twice. (07 Marks)
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21MAT21

'oR j"q&,';
fq 10 a. using modified Euler*s' method, trre initiffiffiblem *=**,r(;)t *nn

(20) : 5 at x:20.2by taking h= 0,2 apply t :ffiWn three times. (06 Mar*s)

b. Find the value of y at x = 0.1 given trr" ffiW; +!; yQ) = I by using Runge-Kutta

method of order 4. (Take h = 0.1). 
- 
q]** "@ 

(07 Marks)' 
,*m*" Y f^*\rlv

c. find y(1.4) using Milne's predictorffiJctor method given tffiY=x2(l+y); with
iifu' j dx

y(l) = 1, y(l.l) = 1.233, y(l.2) 5u.1i13SS and y(I.3) = 1.97?.appiy eorrector formula twice.
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