'USN( " BMATS101

- First Semester B.E./B.Tech. Degrée Examination, June/July 2026
Mathematics - | for CSE Stream

‘"1's. ‘, A Max. Marks: 100

Vote: 1. Answer any FIVE Jull 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 ' MIL] C
: : 06 | L2 | CO1
Q.1 | a. | With usual notation prove that tan §'=r %E . !
r ,
b. | Find the angle between the curves r = 6c0s0 and r=2(1+ cos0). 07 | L2 | CO1

c. | Show that the radius of curvature at any point of the cycloid | 07 | L2 | CO1
x =a(0 + sinf), y = a(1 - cos) is 4a cos(g)t‘.

. , OR
Q.2 |a. | Show that the curves r = a(l + cosf) and r = b (1 - cosB) cut each other | 07.| L2 | CO1
orthogonally. N4
b. | Find the pedal equation of the curver" = a" cos n@. \ A 08 | L2 | CO1
c. | Using modern mathematical tool write a program / -code to plot the'curve | 05 | L3 | COS
r=2]cos20 |. )
Module — 2
Q.3 | a. | Expand ™™ as Maclaurin’s series upto the terms containing X" . 06 | L2 | CO1
e , ) 07 | L2 | CO1
b. | Ifu=f i,l,—z— , prove that x@—+y@+z@=0\
y Z X - 0x oy 0Oz :
¢. | Find the extreme values of the function f(x, Y =x+y -3x-12y+20. |07] L3 | CO1
, OR
T3 X | WK Xy qx X v 07 | L2 | CO1
Q.4 | a. | Evaluate - ,+b 0 s ¢
x—>0 4
b Va4 : 08 | L2 | CO1
b (Ifu=22 V2 o X i itha 2BYW
X ® z, o(x,y,2)

¢. | Using modern mathematical tool write a program/code to show that | 05| L3 | CO5
U FUyy =0 given u=e"(x cos(y) -y sin(y) ).

Module — 3
Q.5 |a. | Solve: gqtz = yzx ; 06 | L2 | CO2
dx x
b. | Find the orthogonal trajectories of the family of parabolas Y = 4ax. 07 | L3 | CO2
07 | L2 | CO2

2
C. | Solve: glj +(x—y)i}i—X:0
dx dx
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OR
06 | L2 | CO2
Q.6 Solve - dy ycosx+siny+y ~0 i :
dx sin X + X cOSy + X P OO
A series circuit with resistance R, inductance L and electromo‘uve force E is 07| L3-| CO2.
di 4 :
governed by the differential equation LE+RL‘“: E, where L and R are ¢
constants and initially the current i is zero. Finddthe{current at any time t. ‘ _
Solve the equation (px - y)py + x) =2p by reducing into Clairaut’s form by P07 | L2 | CO2 |,
taking substitution X = x*and Y = y. ¢ S 2
Module 4 ¢ ;
Q.7 Find the least positive values of x ‘such that 06 | L2 | CO3
1) 71 =x(mod 8)
1) 78 + x = 3(mod 5)
111) 89 = (x + 3)(mod 4)
Find the remainder when 175 x 113 x 53 is divided by 11. 07 | L2 | CO3
Solve : 7x+ 3y= 10(mod 16) and 07 | L3 | CO3
2x + 5y = 9(mod 16)
) OR
Q.8 Solve : .x=1(mod4) , XEO(nmdS), x=5(mod7) byusing | 06| L2 | CO3
remainder. theorem. ' -
Find the general solutions of LDE * 5X + 11y =92. oy 07 | L3 | CO3
Encrypt the message “Stop”:using RSA with key (2537 13) using prime | 07 | L2 | CO3
numbers 43 and 59. :
, “Module - 5
Q.9 Find the rank of the matrix - : 06 | L2 | CO4
2 -1 -3.-1
1 2 3]
10 1 1
01 1 -1
Solve the system of equations by Gauss-Jordan Method. 07 | L3 | CO4
x+y+i=9; x-2y+3z=8 ; 2x+y z=3
Investigate the values of A'and p such that'the system of equations 07 | L2 | CO4
x+y+z=6;  x+2y+3z=10; x+2y+Az=p may have
(1) Unique solution (i) Infinite solution (iii) No solution.
‘ OR
Q.10 Solve the following system of equations by Gauss-Seidel Method. 08 | L2 | CO4
10x+y+z=12; x+10y+z=12; x+y+10z=12
Solve the following system of equations by Gauss-Elimination Method. 07 | L2 | CO4
2x+y+4z=12; 4x+1ly-z=33 ; 8x-3y+2z=20
Using modern mathematical tool, write a program/code to find the largest | 05 | L3 | CO5
el ! 13
eigen value of, A=|1 5 1| by power method.
311
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