BMATM101

USN

First Semester B.E./B.Tech. Degree Exammatlon, Jan./Feb. 2023
Mathematics -1 for Mechamcal Engmeermg Stream

Time: 3 hrs. Max. Marks: 100

Note: 1. Answer any FIVE full questions, choosm INE full question from«etmiéh module.
2. VTU Formula Hand Book is permt({éd. Loty
3. M : Marks , L: Bloom’s level, C: Course outcomes.

Module 1 L C
Q.1 | a. | With usual notations prove thattan.¢ = % L2 | CO1
> ‘( r
Find the pedal equation of . =a"cosn 6 L2 | CO1
c. | Find the angle of mterse§f;%5§n of the curves r = a(1 ir;qw ! 12 | co1
: OR & ‘
| Q.2 | a. | Derive the radius’ ‘gﬂf curvature for the Cartesran @urve : 7 | L2 | CO1
b. | Find the angle between the polar curves r = a ~Iog9 r= 5 8 | L2 CO1
, log
c. Usmg modern mathematical tool wnte a program/code to. ‘rplot sine and 5 |13 | cos
cosine’curyes. A
Module 2 .
Q.3 | a. | Expand +/1+sin 2x by Macla’urm s series upto the: 6 | L2 | CO2
p. | fU=f(x-y,y—z2z- x), show that %XI—J-+6U U 7 L2 | CO2
C. | Examine the function f(x,y)=x +3xy§+ 5x
values. ¢ 7 | L3 | CO2
OR
@
X X X 5 AX 9N\ x
Q4 | a. | Eyaluatelim |27 +e A diAr 6 | L2 | CO2
30 —
b. [ TEU=x2 +y? + 2, Vaxy + yz+ 2x, W= kfy+ 2, find 22V W) 7 | L2 | CO2
” . o(x,y,2)
c. | Using modern mathematical tool R : %Write a program/code to evaluate
lim (1+ 1 )* 7 | L3 | CO5
X — © X )& o
Module - 3
d COSX +sin y'+
Q5 | a. | Solve &y YoosXESIY LY 6 | L2 | CO3
sin X + XCOSy ¥ X
b. | If the air is maintained at 30°C and the temperature of the body cools from
80°C to 60°C in. 12 minutes, Find the temperature of the body after 24 | 7 | L3 | CO3
minutes. el
¢c. | Find the gencral and singular solutions of xp* +xp —yp+ 1 -y =0. 7 | L2 | CO3
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OR
Q.6 Solve % +xsin 2y = x’ cos® y. L2 | CO3
Show that the parabola v = 4a(x + a) is self orthogonal. , L3 | CO3
Solve xyp” — (X + y') p + xy = 0. 12 | co3
Module — 4 .
Q.7 Solve (D'~ 4D’ + 8D’ - 8D +4) y=0. | 6|L2]|CO3
Solve (D* = 6D + 9)y = 6€’* + 7Te ™ —log2. . “. ~. |7 ]12]CO3
Solve by variation of parameters (D + y) %— Sec X ~ >, |7 |L2]CO3
OR%%
Q.8 Solve (D" —4D + 13) y = Cos 2x. R, L2 | CO3
Solve y"+3y'+2y=12x". L %" L2 | CO3
Solve (x*)y” —xy' +y =log xk L2 | CO3
% Module -5 i
1 2 3 1 4
o A 121 -10
Q.9 Find the rank of the 'matrix 6 | L2 | CO4
{ i@” 3 3 2 1 %@mm&%ﬁi&
2 4 6 2}
For what valuesl and p the system equat%ns
2x + 3y A SZ 9, Tx% 3y 2z=8, 2x~m3y+ Az=p, has % 7 | L2 | CO4
1) No Soliation ii) a unique soh%;on ii1) infinite numb‘*@;: of solutlons
Solve the system of equations usgg "Gauss Seidel met]
as an initial conditions A, 7 | L2 | CO4
10x+y+z=12,x+ 10%%12 X+y+ 10x— 1"%
" - p
’ OR .~
Q.10 Using Gauss — Jq@@n method solve X %y%’ z=11,3x £ y N 2z =12,
=1 AN 7 | L2 | CO4
2X+y-z=3. (™ h
Using Raylelgh’swpower method find ‘the dominant eigen value and the
1" 2 1| by taking [1 0 0]" as the L2 | CO4
-1 2 ¢
initial eigen vector. [Caer otit 6 iterations],~ -
g wU“smg modern mathematlcal tool write".a program/code to test the
cﬁnsmtency of the & aatlons & L3 | cos
X+2y—-z= 1 xﬁ%’y+4x 2y 3&1&3y+4z- 1.
«sz o *( s v %
L &
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