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BMATM101

First Semester B.E./B.Tech. Degree Examin‘atidn, June/July 2026

Mathematics ~ I for ME Stream

$. VTU Formula Hand Book is permitted,
N73. M : Marks » L: Bloom’s level , C: Course outcomes.

Max. Marks: 100
‘. Answer any FIVE full questions, choosing ONE full question from each module.

18 Module - 1 M| L C
: . 6 | L2 | CO1
Q.1 | a. | With usual notation prove that tan o= r%ﬁ
: r
| 'b. | Find the angle of intersection of the curves 7 | L2 | cCo1 |
a “a’b
= and .r=
1+cosH A I1-cos®
I . N L3 | coi
€. | Find the pedal equation of £, 1-cos6 !
; » :
OR
Q.2 | a. | Derive the radius of curvature for the Cartesian form. 6 | L2 | CO1
b. | Find the angle of ‘¢’ for the polar curve r = a(1 + sin 0). Hence determine | 7 | L2 | COIl
the slope of the curve at 8 = n/2 '
¢. | Using modern mathematical tool write a programme/code to plot sine and | 7 - | L3 | CO5
cosine curve. ' X’
; A Module — 2
Expand log (1 + ¢ by -using Maclaurin’s series upto the term| 6 | L2 | CO2
containing x*, 74
‘ ik A 2| CO2
[fu=f(2x -3y, 3y -4z, 4z — 2x) show that (l@+l@+l@:0 % e
i N 20x 30y 40z
Examine the function f(x, y) =2 (x* - yz) - x" +y" for extreme values. 7 | L3 | CO2
, “OR
? R BK AR A% 6 L2 | CO2
Evaluate lim (a b reagd )%
x—0 4
If x =1 sinb cosh,  y=rsind sing, z=r cosb, 7 | L2 | CO2
show that M =r1"sin 0
a(r,8,¢)
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Using modern mathematical tool write a programme to show that|7 | L3 | CO5
Uxx + Uyy = 0 where u = € [x cosy — y siny] : .
Module—3 . 25 ;
Q.5 Solve gy +y tanx = y’ secx P | .
dx WLy i
. L, ' : ? y’ "7 {13..GO3
Find the orthogonal trajectories of the family of curves —+ TSy e s niag
a” b '+
where A is a parameter. X
Solve yp” + (x-y) p—x=0 7 | L2 | CO3
3 OR
Q.6 Solve (8xy — 9y) dx + 2 (x* — 3xy) dy =10 6 | L2 | CO3
If the températufe of the air is 30°C and the substance cool from 100°C in | 7 | L2 | CO3
15 minutes. Find when the temperature reaches at 40°C.
Find the general and singular solution of (p-1) e* + p’¢®'= 0 by using the | 7 | L3 | CO3
substitution u = e* and v = &’:.
Module — 4
Q.7 Solve (A* +5D* +.6D* - 4D —8) y =0 6 | L2 ] CO3
3 12" : 7 | L2 | CO3
Solve d—}31+29—)2/+ﬂ =¢ " +sin2x
dx’ . dx” dx
dy dy e ¢ 7 | L3 | CO3
Solve —5-—6—=+9y = —- by the method of variation of parameters.
dx dx X —
\ OR
Q.8 Solve [D* + 2D +3D*+2D+1]Y =0 6 | L2 | CO3
2 7 | L2 | CO3
Solve Ei—%—49—/+ 4y =8(e*™ +sin2x +x?)
dx dx
3 Sk 7 | L3|CO3
Solve x* d—}3—l+2x2 —q—};+2y =10(x+1/x)
dxt o dx st Lt
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consistency of the equations x + 2y ~ZA="1, 2x + y + 4z = 2,
3x+3y+4z=1. :

BMATM101
. Module — 5
Q.9 Find the rank of the matrix 6 | L2 | CO4
2 3 -1 -1
1 -1 -2 -4
A=
31 3 -2
6 3 0 -7
Solve the system of equations by Gauss-Jordan method 7 | L3 | CO4
2x+3y-z=5, 4x+4y-32=3,0 2x—3y+2z=2
For what values of A and p the system of equations 2x + 3y + 52 =9, |7 | L3 | CO4
7x+3y~2z=38, 2x + 3y + Az = u may have
1) unique solution ii) infinite solution 1i1) no solution.
y 3 OR
Q.10 Solve the system of equations using Gauss seidal method by taking (0,0,0) | 6 | L2 | CO4
as an initial conditions 10x + y Gz =12, 2x + 10y + z = 13,
2x +2y+10z= 14 A £y,
Using Rayleigh’s power method find the dominant eigen value and the |7 | L2 | CO4
corresponding eigen vector of
6 .-2 2 e u
-2 3 ~1| bytaking [111]" as the initial eigen vector (carry out 5
2 -1 3 ' '
iterations).
Using modern mathematical tool write a programme / code to test the |7 | L3 | COS5

oS de de de %k
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