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Mathematics - | for CSE Stream

BMATS101

{ Flrst Seme’ster B.E./B.Tech. Degree Examination, June/July 2025

Max. Marks: 100
Note: 1. Answer any FIVE full questions, choosing ONE full question from each module.
2. VTU Formula Hand Book is permitted.
3. M : Marks, L: Bloom’s level , C: Course outcomes.
Module - 1 M| L C
Q.1 With usual notation prove that 06 | L2 | CO1
do
tang =r—
b dr
Find the angle between the curves 07| L2 | CO1
_ab .
146 1+6°
Find the radius of curvature for the curve 07 | L2 | CO1
:_2a'(a-x)
X
where the curve meets the x-axis.
OR
Q.2 Show that the curves r = a(l + cos 8) and r=a(l —cos 0) cuts ecach other | 08 | L2 | CO1
orthogonally.
Find the pedal equation of the curve 07 | L2 | CO1
£ =1+ecosB
r
Using modern mathematical tool write a programme code to plot the curve | 05 | L2 | CO5
r = 2(cos20)
Module — 2
Q.3 Expand log(sec x) upto the term containing x* using Maclaurin’s series. | 06 | L2 | CO2
If z=¢""™ flax — by) prove that 07 | L2 | CO2
b% +a o = 2abz
ox Oy
Find the extreme value of the function f(x,y)=x +y —3x — 12y + 20 07 | L2 | CO2
OR .
. X BX g A%, qx X 08 | L3 | CO2
Lim
Q4 Evaluate b e +d
x>0 4
O 07 | L2 | CO2
Ifu=f Z(—, X, z prove that x@+yﬂ+z@—0
y z X ox "oy oz
Using modern mathematical tool write a programme / code to show that 05| L3 | COS
Uy + uyy = 0. Givenu =e'[Xx cosy— ysin y]
Module — 3
Q.5 Solve xgl+ y D 06 | L3 | CO3
dx
Find the orthogonal trajectories of y* = 4ax where a is parameter. 07| L2 | CO3
07 | L
Sone ©_G1_x Y 713 co3
dx dy vy x

lof2




BMATS101

OR

Q.6 Solve (xy +y)dx +2(x’y’ + x+y)dy=0 06 | L3 | CO3
Find the orthogonal trajectory of the cardioid r = a(1 — cos 6). 07| L2 | CO3
Find the general solution of the equation (px —y) (py + x) = ap by|07|L2|CO3
reducing into Clairaut’s form taking the substitution X =x*,Y =y~

Module — 4
Q.7 Find the least positive values of x such that 06 | L2 | CO4
1) 71 =x( mod 8)
1) 67 +x=1( mod4)
111) 89 = (7 + 3)( mod 5)
Find the solutions of the linear congruence 07 | L2 | CO4
14x =12 ( mod 18)
Encode STOP using RSA algorithm with key (2537, 13) using the prime | 07 | L3 | CO4
numbers 43 and 59.
OR

Q.8 (i) Find the last digit of 7°°"° 06 | L2 | CO4

(ii) Find the last digit of 13°’
Solve the system of linear congruence x = 2(mod 3) ; x=3(mod 5) ; 07 | L3 | CO4
x = 2(mod 7) , using Remainder thcorem.
Show that 2** =1 mod 31 by Fermat’s little theorem. 07 | L2 | CO4
Module - 5
Q.9 Find the rank of the matrix 06| L2 | CO4
1 3 -1 21
0 11 -5 3|
2 -5 3 1
4 1 1 5
Solve the system of equations by using Gauss-Jordan method. 07 | L3 | CO4
2x+y+3z=1; 4x+4y+7z=1; 2x+5y+9z=3
Using power method find the largest eigen value and the corresponding | 07 | L2 | CO4
eigen vector of the matrix
4 1 -1
A=}2 3 -1
-2 1 5
by taking [1 0 0]" as the initial eigen vector upto two decimal places
(Perform 5 iterations).
OR ,

Q.10 Solve the following system of equations by Gauss-Seidel method. 08 | L3 | CO4
7x+52y+13z2=104; 3x+8y+29z=71; 83x+1ly—-4z=95
(Carry out 4 iterations).

For what values of a and b the system of equations 07 | L2 | CO4
x+y+z=6; x+2y+3z=12; x+2y+az=b has
(1) no solution (i1) a unique solution and (i11) infinite number of solutions.
Using modern mathematical tool write a programme / code to find the | 05 | L3 | CO5
1 1 3
largest eigen valueof A=|1 5 1
31 1
* %k ok kK
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