! ” BMATS101

ter B.E./B.Tech. Degree Exammatmn, Dec.2024/Jan.2025
Mathematics - | for CSE Stream

Max. Marks: 100

ote: 1. Answer any FIVE full questions, choasmg ONE full question from each module.
2. VTU Formula Hand Book is permn‘tw?1
3. M : Marks , L: Bloom’s level , C:iCourse outcomes.

Module— 1 M L C
T T
Q.1 | a. | Find the angle between the curves, r'= and r = —=—= 6 | L2 | COl
" &y 1+cos6 1-cosH
b. | Find the pedal equations of the curve ™ =a™ cos(m0). 7 | L2 CO1
Determine the radius of Giirvature of the curve 1’ sec(26).= a’ 7 (L2 CO1;
- :'i- ?-' b OR t ;
Q2 |a. | With usual notatién_ﬁfc;ife that tang = r?—. # 8§ L2 CO1
j: e r A N

T

b. | ' Show that tanééhfé to the cardioid r =a(_1_“+ cos0) at the points 9=§— and | 7 | L2 | CO1

' 0= %-—t- are respectlvely parallel and- Eerpendlcular to the 1mt1al line.
c. Usi%‘ge modern mathematical . tooI write a programme/code to plot| 5 | L3 ! COS
r=2/cos26/. =y
% Module 2 S
Q3 | a. ! Expand +/1+sin2x as Maclaurm s series up to: fourth degree terms. 6 | L2 CO]ﬂ
ou . 8u  du ‘
b. Ifu=f Z,2— X, X~ rove that — ¥4+ —=0. Fa™ 7 1 L2 CO1
" (y- ¥).p BN
' ¢. | Compute J :’i._a(x’y’ ) for x = pcosﬂl y - psin¢ and z = zF 7 { L2} COl
| o(p.9,2) .
e ~ o OR
;”‘_f;x.p‘uy) ,"‘:‘;'*': & au ‘ 611 ~ . .
Q4 a. |Ifu=e® f(ax—by),prgvc _;hat ng-+a§y-—2abu. 8 | L2 | CO1
b, Prove that K2—a£+y2 Ll P Y 2 _g for u f .. 7 (L2 | COt
A P ox .8y oz xy = xz

Usmg modermn , mathematmal tool wnte a programe/code to show that{ 5 | L.2 | COS
o F 1Ly —-0 glven that u=e (xcﬁsy ysiny). !

§ (S = |

Module 3 s
Q5 | a. | Solve | y[l +— |+cos y:ldx +[x+ iog x—xsinyldy =0 6 | L2 CO2
b. | Show that the curve y? = 4a(x +a) is self-orthogonal. 7 L3 | CO2

A 12-volts battery connected to a series circuit in which the inductance is | 7 | L3 | CO2

| % henry and r@g’__istaﬁce is 10 ohms. Find the current ‘1” if the initial current

| 1s zero.
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! | OR
Q.6 |a. : Solve x%-e-y:x}yﬁ. 6 | L2 CO2
b. | ‘ Find orthogonal trajectories of the family " cosnf =a" % 7 1 L3 ! CO2
' Find the general solutions of the equanons (px.— ))(py+x) a’P by 7 | L2 CO2
L ___...f reducing into Clairaut’s form by taking u = x* v‘!{ S L _J_
Module — 4.
Q.7 | a. | Find remainder when (349x 74 x36) is gw;aed by 3. ~ % | 6 | L1]CO3
b. | Solve linear Diophantine equations 13x +17y =5. " | 7 L2 CO3
c. | Solve the system of linear congruence x =2(mod3), x =3(mod5) and | 7 | L2 CcOo3 |
3 || x=2(mod7), using remainder theorem. & v I
%, JOR
Q8 | a.  Find the last digit in 7%, " 6 | L2 | CO3
i 'b. | Solve 2x + 6y =1(mod7) ~ 7 |12 1 CO3
| 4x +3y =2(mod?) oy |
i c. | Find the remainder when 7'2! is divisible by 13. 7 | L2 CO3
: Module - 5.~
Q.9 |a. Solvethe system of equation by using Gauss-]mddn method. 6 | L2 | CO4
| Xx+y+z=9,2x+y-z=0, 2x+5y+T72=52.
b. | For what#values A and p the system of equations, x+y+z=6,| 7 | L2 | CO4 |
| x+2y+3z-10 X +2y+Az = P, has (i) no SO]uthH £ (i) a unique E
| solition and _ (iii) Many solutions. ; . '
[\ * Using power method, find the largest eigen value and corrcspondmg vector 7 | L2 | CO4
- of the matrix, P i
| _1 T6 -2 2_; By, » Fah
| CA=|-2 3 -1 |
i | L i
L L2 -1__,3J__
! st N 1*91' 92 93 94 95 |
| 192 93 94 95..96 |
Q.10 | a. Determme the rank of the mamx A= 93 94 95,_,_____ 96 97 1. 8 | L1 | CO4
| % 194 95 96 97 98 |
} %) 195 .96-.97 98 99 |
B ‘Using the Gauss-Seidel iteration .method, solve the equation; 7 | L2 CO4 |
27X+ 6y —-z= 85 6}\-&15y+22 72, xry+54z—-110 Carry out four
| iterations. ? _
Usmg modern mathemancal topl wute a_progra cﬁwm the largest | 5 | L3 | COs5
s Fl 1 31 BAN GXfDRzE 560 037
! elgen value of A Hi P 8.0 - by power method.
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