BMATM201

=) Lie §3"cond~$emester B.E./B.Tech. Degree Examl atmn, June/July 2024
BN Mathgmatlcs — Il for Mechanical Engmeermg Stream

N i
N f‘q.J ,(L\“ /

Trme——S’ﬁrs Max. Marks: 100

Note: 1. Answer any FIVE full questions, choosin %{ONE Sull question from each module.
2. M : Marks , L: Bloom’s level , C: Coyrse_o tcomes. b
3. Mathematics hand book is permttted.

Module‘ 4 & M| L | C
Q.1 abe y, ¢ S 6 | L2 | CO1
a. | Evaluate J. '[ I(xz +y' 4z )dxd d X7
000 . v
| wtlm - 7 [L2 | co1
b. | Change the order of integration in I Idydx and hence evaluate the same.
: 0 x?/4a . &
c. | Derive the relatlon between Beta and Gamma%guﬁlctlon 7 | L2 | CO1
OR

l

1 : 7 | L2 | CO1
Q.2 | a. | Evaluate I j(x +y*)dxdy by changmg to polar coordma es.
0 @ L

b. | Using double mtegratlon,@*ﬁn(i the volume of tl;;e ;etrahedron bounded by 7 | L2 | CO1
y .

the planes x =0,y =0, z= Oand 2+ +——
; a b ¢
Y B - A::“h““}@gz
c. | Write a modern mathematlcal pr@g%m to evaluate “the integral | 6 | L3 | CO5
3 3-x 3-x-y & 4‘{}51
j J' J' xyzdzdydx \ ;;;f%%
000 Ogm e
; "Module -2 me |
Q.3 |a. df = x1+y3+zkthen shbw that V' = ““?’r’. 7 co

b. | Find the directional derlvatlve of ¢ x’yz+4xz*at (1, -2, -1) along | 7 | L2 | CO2
] — 1 _] 2k.

" : - . . L2 | cO2
c. |If F=(x+y+az)i+(bx+2y-2z)j+(x+cy+2z)k,find a, b, ¢ such that 6

=

curlﬁ=0.

: OR
Q4 | a. | Find the work vdone in moving a particle in the force field | 7 | L3 | CO2

F 3% 1+(2xz y) ]+ zk along the straight line from (0, 0, 0) to (2, 1, 3).
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Using Green’s theorem evaluatej(xy+y Ydx + x*dy W 7 | L2 | CO2
closed curve of the region bounded by y=x and y
Write a modern mathematical tool program to “fir j 6 | L3 | CO2
F = x2yzi + y2zx] + z%xyk. &
Module ﬁfmﬁ »
Q.5 Form the partial differential equation from the relation 6 | L1 | CO3
z=f{y + 2x) + g(y - 3%). o N
0%z oz 7 | L2 | CO3
Solve — = xy subject to the c&dltlons — =log(l + y): when x = 1 and
ox’ \ ¢ 0x
7 | L2 | CO3
Q.6 6 | L2 | CO3
7 | L2 | CO3
7 | L2 | CO3
Module — 4 &
Q.7 Find the real ro&tﬁmf the equation cosx'=.xe* = 0 in (0.5, 0.6) using the | 7 | L2 | CO4
Regula - Fa151 method correct td@a Q,lr decimal places, carryout there
The populanon of a town is gzven by the table ) 7 | L2 | CO4
41951 | 1961 | 1971 [1981 | 1991
19.96 | 39.65 | 58.81| 77.21 | 94.61
‘Using Newton’s forward interpolation formula calculate the population in
the year 1955. g
i 6 | L3 | CO4
Evaluate -[1 — by using Simpson’s 1/3 rule. [Take 6 equal parts].
0 +X o )
Q.8 Find a real root of the equatlon X’ +5x— 11 =0 near to x = 1 using Newton | 7 | L3 | CO4
— Raphson method. C‘ﬁrryout three iterations.
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Using Newton’s divided difference formula, evaluate fa) from the | 7 | L3 | CO4
following table
x |0]2[3] 6
flx) |-4]2]|14 158
‘ 6 | L3 | CO4
Evaluate J —takmg seven ordinates by. éppl?mg Simpson’s (3/8)" wle '
Module 5
Q.9 Using Taylor’s series method, ﬁnd ¥(0.1) considering upto, fourth degree | 6 | L2 | CO4
term if y(x) satisfies the equ_atron %Y— =x-y%y(0) = 1.71
i X
Using Runge-Kutta method of fourth order, fmd y(O 2) for the equation | 7 | L3 | CO4
&y_y—x 0= takmgh 0.2.
dx y+Xx
L3 | CO4
Given thg,t =x—y’and the data y(O) 0, y(0.2) =0. 02,«y(0 4)=0.0795, !
y(0.6) = 0. 1762 Compute y at x = 0 8 applying Milpe’ ,%method
A aé&x » gﬂ( xx -
OR
A d 1 | 7| L3 |COS
Q10 Using modified Euler s method compute y(l.l) given that 4}/ Z=—2
X X
andy—latx—lbytakmgh 0.1. oy, . ‘
Apply Runge—Kutta fourth order method to find an approxnnate value of | 7 | L3 | COS5
y when X =0. 2 given that Ei_}" ‘x‘+ yandy=1 whenx 0.
Usmg modern mathematic;—lﬁ tools with a progrem to find y whenx =14, |6 | L3 | COS

gi\;en g—x— X +(f;" f&) y(1) = 2, y(l 1) = 2.2156, y(1.2) = 2.4649,
X i
y(1.3)=2. 75 14 usmg predictor corrector method.
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