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First Semester B.E./B.Tech. Degree Examiilhtibn, June/July 2024

Mathematics for GSE StrCam - I

Time: 3 hrs. Max. Marks: 100

Note: 1. Answer any FIW full questions, choosing ONE futt question from each module.
2. M : Marks , L: Bloom's level , C: Course oatcomes.

USN BMATSlOl

Module- 1 M L C

Q.l a. With usual notation prove that tanq = 199
6 r,2 col

b. Find the angle between the curvos r =
a,b

ano f=1+cos0 1-cos0
7 L2 col

c. Show that the radius of curvature

x = a(0 + sinO), yr a(l - cosO) is 4 cos

at any

B
point 0 on the cyc-loid 7 L3 col

OR
Q.2 a. Find the pedal equation ofthe curve r(l - cosO) : 2a. 7 L2 col

b. - a'(a - I)-: at the point (a, o).
x

Find the radius of curvature for the curve y'
8 L3 col

c. Using modern mathematical tool write a program / code to plot the sine and
cosine curve.

5 L3 co5

Module - 2

Q.3 a. Expand log(secx) upto the term containing x* using Maclausin's series. 6 L2 co2

b.
Ifu:log(tanx+tany
sin 2xQ + sin zv4 + sinzzL = 2 .0x 'Ay A2

-L tar2), show that 7 L2 co2

C;, ,I'ind the extreme values of the function (x, y) : x" + t' + 6x- 12. 7 L3 co2

OR

Q.4
a.

Iim (a* +b^)"*
x-+0 2

lim /turr*\"*'t_t
x+o[ * )

Evaluate 1) ii)
7 L2 co2

b. tr u = r[I,
IY

v 'l, rho* that x *. r* + 24 = o.x)' ax 'fu 0zZ

8 L2 c02

c. Using modern mathematical tool write a program/code to evaluate
Irrr (+l/x)-.

x-+oo

5 L3 c02
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Module - 3

Q.s
a. Solve:9*I=v2x.dxx

6 L2 co3

b. Find the orthogonal ffajectories of r : a(1+ cos0), where a is a parameter. 7 L3 c03

c. Find the general solution of the equation (px-y) (p.V*"1 : 
"2p 

by reducing
into Clairaut's form by taking the substitution X : x',Y : t'.

7 L2 c03

OR
Q.6 a. Solve (y logy) dx + (x - logy)dy: 0. 6 L2 co3

b. Prove that the system of parabolas t' : 4a(x+ a) is self-orthogonal. 7 T,3 c()3

c. 7 L2 co3

Module - 4
Q.7 t. i) Find the last digit 'df TzvL)

Find the last digit'bf 1337ii)
6 L2 co4

b. D Find the remainder when 175 x 113 x 53 is divided by 1l
iD Find the remainder when223 is divided by 47.

7 L2 co4

c. Encrlpt the message STOP using RSA with key (2537,13) using the prime
numbers 43 and 59.

7 L3 co4

OR
Q.8 a. Solve 2x a 6y = 1(mod 7)

4x+ fy = 2(mod 7).

6 L2 co4

b. Using Fermat's little theorem, show that 8"- I is divisible by 3l 7 L2 c04

c. Show that 4(29)l + 5! Is divisible by 3l 7 L3 co4

Module - 5

Q.e

a.

l2
Find the Rank of the *utri* | :

l1
Io

-l -J

,:]

2

0

1

3

1

I

6 L2 cos

b. Solve the systemi,of Equations by Gauss-Jordon method
x*y*z:9
2x+y-z=0
2x+ Jy + 7z= 52.

7 L3 co5

c. Using power method, f,rnd the largest eigen value and the corresponding

lz o tl
eigen vector of the matrix A = | 0 2 O l. Carry out six iterations.

[, o 2]

7 L3 co5
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,LOR
Q.10

^.
method.

out three
Solve the following system of equations by Gauss-Siffip
27x+ 6y - z= 85, 6i + iSy i 2z= 7), x+ y * i+r: lt@ffiy
iterations. flf\9

il\/

7 L3 cos

b. Investigate for what values of 1", p the eqffidrq rx * y * z : 6,

x+2y+32:10,x*2y+Xz:phave d I/r) No solution _ Y
ir) Unique solution rtj.&, 

'i*,g A
iiD Infinite number of solutions 

m* qt

8 L3 co5

c. Using modern mathematical toolffigrite
conslstency of the equafion ft y*

iii;ii:, Af.
progam/code fo €st

.r}
ei

A,

5 L3 co5

***!V*

$- 
**,x** 

I

f ,ff'

Aqt

, \, ' kw3.AJ -}"*^f.,sf*. .+,' \, qfqi {'tq* ^ tf' d- *ds' $-#,*0l
A'

^ St *S"'T6-A,+
f

A,qi
A,a^\
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