BMATE101

Max. Marks: 100

Note 1. Answer any FIVE full questions, choosmg ONE full question from each module.

2. M : Marks , L: Bloom’s level , C: Course outcomes.
3. VTU Formula Handbook is permitted.

Module— 1 M|L]| C
Q.1 With usual notations , prove th{i_t‘tan o=r d%r' 6 | L2 | CO1
Show that the curves .= a(l + cosf) and r = b (1— cosP) intersects | 7 | L2 CO1
orthogonally. .
: ——— N I 32/ 3a 7 L3 | col
Find the rad1us‘9.1f curvature for the curve X +f 3axy at ( A , A}
$ OR
Q.2 Find theangle of intersection between curves 7 | L2 | CO1
r“—a cosnBandr = b"sin nb.
‘r"md the pedal equation of the curve ™ =a"(cos mB + sm mﬂ) 8 | L2 | CO1
Using modern mathemancal tool, write a progratn to plot the curve 5 | L3 | CO1
r = 2|cos 28|. ¥ 4
Module = 2
Q3 Expand + l+sm2x using Maclaurm 5 ‘series expansmn upto terms | 6 | 1.2 | €CO1
containing x°. ol
Bu “wgu 7 | L2 | CO1
Ifu= f(/ b/ )then rovethatx + L7 2N =0.
y’ / / p y 3y’ 7
: Show that the function f(x y) =X +y - 3xy + 1 is minimum at the point | 7 | L3 | CO1
£ -;U 1). , _
% OR
Q4 Ifu= X%‘;Y% YZA and w= PK_Z y"th‘en show that 7 | L2 | COl
J[u,v,w} ,'—.:4_
s B
Find the extreme values.of the function f{x, y) =X’ +y - 3x — 12y + 20. 8 | L3 | CO1
Using modern tool write a program to evaluate 5 | L3 | CO5
i Y Y
tim 1+ YT
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BMATE101
Module - 3
Q.5 Solve xg+y=x3y(’. &' 12 o2
dx
Find the orthogonal trajectories of a family of cuﬁfés 2% =1-cosh. 7 | L3 | COo2
Solve xy(pz) - (x2 + yz}p +xy=0. 7 | L2 | CO2
“OR~
Q.6 Solve (x* + y* + x)dx + xy dy =0, 6 |L2]COo2
A series circuit with resistaﬁce’ R, inductance L and electromot:ve forceEis| 7 | L3 | CO2
governed by the dlfferentzal equation LCV +Ri= E., where L and R are
constants and 1n1t1a11y the current i is zero. Find the current at any time t.
Solve (px — y) (p2y + X) = a'p by reducmg mto Clalraut s form using the | 7 | L2 | CO2
substltutlon X x’and Y =y, -
™ R Module’— 4
S W ——— 6 | L2 | CO3
Q.7 Evaluate j j j (X+y+z) dydx s
-1 0 x-z
Change the order of i mtegratmn and evaluate 7 | L2 | CO3
1 VX
I I xy dy dx.
0 x
VF‘J" > J 7 | L2 | CO3
Prove that B(my n)—
’3‘ Vmen©, W
~OR
B/ o |\l 4 6 | L2 | CO3
Q.8 | a. | Evaluate J I E(XZ +y2-)d;xdfy by changing into polar coordinates.
3 - 00 ) : & = ‘,.
rc/ B, 4 7 | L2 | CO3
Evaluate I\fCotG de by expressmg m terms of gamma functions.
1(ﬂﬂﬂifrljfﬂaﬁfr¥
. BANGALORE - 560 037
Usmg double mtegratlon tmd the area between the curves y’ = 4ax and | 7 | L3 | CO3
x> =4ay. ,
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Module — 5

Q.9

a. | Find the rank of the matrix
S ] i ]

2, 3 ==l
0 1 1
1 1 =1

|
iA:

| 1
0

b. | Investigate theivaldeém such that the éys-rem of equaﬁfms
|x+y+z=6, x+2y+3z=10 and x + 2y + Az = p may have
1) Unique solution i) Infinite solution  1i1) No solution.

6 | L2

| CO4

| CO4

i ;Using Rayleigh’s power method find the largest eigen value and the
 corresponding eigen vector of the matrix
({6 -2 2
} -2 3 —1|bytaking[1, 1, 1]" as initial eigen vector.
L2z -1 3

CO4

Q.10

OR
a. | Solve by using Gauss — Jordan method x +y+z=9 ,x -2y + 3z =38 and
| 2%y z=13. '

€04

| .
b. | Solve by using Gauss — Siedel method BANGALORE =565%2
| 20x+y—-2z=17 , 3x+20y—z=-18 and 2x -3y + 207 =25.

CO4

¢.  Using modern mathematical model, write a program to test the consistency
of the equations x +2y—z=1,2x+y+4z=2and3x + 3y +4z=1.

COs5
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