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," Mathematlcs — I for CSE Stream

BMATS101

Max. Marks: 100

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

2. M : Marks , L: Bloom’s level , C: Course outcomes.
3. VTU Formula Hand book is permitted.
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Module - 1 M| L C
: d L2 | CO1
Q.1 With usual notation prove that tan¢ = r—dg.
r
Find the angle between the curves, r’sin26 =4 and r> =16sin 20 L2 | CO1
Show that the radius of curvature of the curve " = a" cosn varies inversely L3 | CO1
as "'
OR
Q.2 Show that the curves 1" =a"cosn6 and r" = b" sin n0 cuts each other | 7 | L2 | CO1
orthogonally.
27
Find the Pedal equation of the curve g (1 +cos 0). ey S
r
Using modemn mathematical tool, write a program/code to plot the sine L3 | COS
and cosine curve.
Module — 2
Q.3 Using Maclaurin’s series, prove that 6 | L2 | CO1
- o I
Vi+sin28 =l+x————+—=%. " ..
2 6 24
IfU=1f(x-y,y~-2z z—X), Show that @+—a—u+@:0 L2 | 'col
OXx &0y:” 0z
Find the extreme values of the function f(x, y) =x" +y’ — 3x — 12y + 20. L3 | CO1
OR
7 | L2 | CO1
Q.4 Ifu= f(i.l Ejthen show that x @+y@+z@=0
¥y Z X ox "oy o0z
L2 | CO1
If u= E’ V= z’ W = _y s Sho“/that M:
X y z o(Xx,Y,2)
Using modermn mathematical tool, write a program/code to evaluate L3 | CO5
Lt (1+—1—]
X—>0 X

Module — 3
Q.5 Solve : ﬂ+_3i: xy°. 6 | L2 | CO2
dx x
Find the orthogonal trajectories of the family r = a(1+ sin 0). 7 | L3 | CO2
Solve : xy p”+p (3x" —2y’) — 6xy = 0. 7 | L2 | CO2
OR
Q.6 Solve : (y* —3x’y)dx — (x* —3xy*)dy =0. 6 | L2 | CO2
: v ¢ ; 7 | L3
Find the orthogonal trajectories of X—2+ b’y T 1, where A is a parameter. e
a A
Find the general solution of the equation (px — y) (py.+ x) 2p by reducing | 7 | L2 | CO2
into Clairaut’s form by taking substitution X =x°, Y = y°.
_Module —4
Q.7 |a.|i) Find the remainder when 2*" is divided by 5. 6 | L2 | CO3
ii) Find the last digit in 7'%.
Find the solution of the linear congruence 7x =9(mod 15). 7 | L2 | CO3
Encrypt the message “STOP” using RSA with key (2537, 13) using the [ 7 | L2 | CO3
prime numbers 43 and 59.
OR
Q.8 Using Fermat’s Little theorem, show that 8°° — 1 is divisible by 31. 6 | L2 | CO3
Solve the system of linear congruence 7 | L2 | CO3
7x + 3y =10 (mod 16)
2x + 5y =9 (mod 16)
1)  Find the remainder when 135 x 74 x 48 is divided by 7. 7 | L2 | CO3
i) Find last digit of 13"
Module - §
Q.9 Find the rank of the matrix 7 | L2 | CO4
-2 —la—3 -1
1 23 1
A '{Em
L0 1 CMRI 0w
RANGALO
0 11 1
Solve the system of equations by using Gauss-Jordan method 8 | L2 | CO4
X+y+z=9
Xx—2y+3z=8
2x+y—z=3.
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Using modern mathematical tool, write a program/code to test the |5 | L3 | COS
consistency of equations &
Xx+2y—-z=1
2x+y+4z=2
3x+3y+4z=1
OR
Q.10 Solve the following system of equations by Gauss — Seidel method 6 | L2 | CO4
10x+y+z=12
x+10y+z=12
x +y+ 10z= 12 ( perform 4 iterations)
by taking the initial approximation (X, y, z) as (0, 0, 0).
For what values of A and p the system of equations 7 | L2 | CO4
x+ty+z=6
x+2y+3z=10
X+ 2y+ Az= p,may have
1) Unique solution  1i) Infinite solution 1i1) No solution.
Solve the system of equations by using Gauss elimination method 7 | L2 | CO4
2x+y+4z=12
ax + 1y sz =33 ayp BRARY
8x — 3y + 2z = 20. %&%{D}é 560 037
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