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rst Semester B.E./B.Tech. Degree Examination, Dec.2024l Jan.2025

Mathematics-l for ME Stream

Time: 3 hrs. Max. Marks: 100

Note: 1. Answer any FIW full questions, choosing ONE full question from each module.
2. WU Formula Hand Book is permitted
3. M : Murks , L: Bloom's level , C: Course outcomes.
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Module - 1 M L C

Q.1 a. Prove with usual notations, tan4 = 1. 
d0

dr

06 L2 co1

b. Find the angle between the curyes,
r: a(l + cos 0) and r: b(l * cos 0)

07 L2 cor

c. Find the pedal equation to the curves
rn : an cos ne

07 L2 col

OR
Q.2 a. Prove that for the radius of curvature in Cartesian form

(t+ u3I''
P=.g

Yz

07 L2 col

b. Find the radius of curvature for the curve x' + y' = 3axy at the point
( tu 3u)lT,rl
\!L,/

on it.

08 L2 co1

c. Using modern mathematical tools write the code to find the radius of
curvature r : 4(l + cos t) at t: xl2

05 L3 co5

Module - 2

o.3 L. Expand e''* bv Maclaurin's series upto the terms containins x*. 06 L2 cCJz

b.
1im

x->0
(u

t-
* +b* c* +d*

llx

Evaluate :
+

4

07 L2 c02

c. lfu : log(x' + y' + z' - 3xyz) then prove that
auauau3
Ax ry 0z x+y +z

07 L2 co2

OR

Q.4 a. lf u : (, - y, y - z,z- x) show that
au au au

-+-+- - uAx 0y 0z

07 L2 c02

b.
yz ZX xy

. show that o(u' v' w) 
- o

o(x,Y,z)
if U= , W=

Z z

08 L2 cCJz

c. Using modern mathematical tools, write the code to solve :

Y" - 5Y' + 6Y: cos 4x
05 L3 co5

Module - 3

Q.s a. Solve, *u(l+*r')Q=IJ\ t rdx
06 L2 c03

b Solve : (x' + y' + x)dx + xy dy:0 07 L2 c03
c. Find the orthogonal trajectories of the family of curves

*1 * !' = 1 where ), is the parameter.
az ' b'+?"

07 L2 c03
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Q.6 L, Solve :

dvdxxY---:---: ---dxdyyx
$lre the equation (Px - VXpY + x) :"2
i^1.i-^ +L^.,,L.of.itrrtinn Y : v' Y =1t'.

by redrcing in to Clairaut's form, 07 L2 l cC)3
b.

07 L3 co3
c. If the temperature of the air is 30"c and a metal balt cools Trom tuu \- LU

70.C in 15 minutes, find how long will it take for the metal ball to reach a

[gIII[)Cratultr ul rw v.
Module - 4

@23D2+12D+ 36)y:0

!J*rjl+2y=4cos2x
dx' dx

Solve :

06 L,\ c()3
Q.7 L.

07 L2' c03
b.

07 L2 c03

c03

c.

UK
06 L2

Q.8 a. Solve , **y=tanx by the method of variation of parameters'

;
S"tt"

(1

, *, d.'Y"- l*9 * 4y =(1+ x)2 , using cauchy
dx' dx

's equation.

d'y dy ,.._ x)+x)' : 1 +(1+x)]l*Y = 2sinlog(1 +
Cx2 dx

Module - 5

071L3 co3
b.

f,

L3

I,

11t\'r-

c.

r.(14
Q.e a. Find the rank of a matrrx by elementary row [ranslorrlratrulr

lq o 21-lt-llz 1 3 4l
a -l Ilz 3 4 7ltt

lz 3 I 4)

@s of ), and p such that the system of equations:

x+y+z: 6 ; x+2Y+3?'= l0 ; x,+ 2J+\vz-: V
tions bY Gauss-Jordan method'

v-Lrr-l-o:o y-)w*12:8 : 2x*v-z:3

07 L2 co4
h.

07 1,2 co4
c.

numerically the largest eigen value

and the corresponding eigen vectors of the matrix

Io -2 21ttA=l-2 3 -tl
lz -1 3l

l)x+ y + z:12; x+ l}y + z= 12 ; x+ Y + l0z: 12 

-
ols, write the code to check whether the

folloiving system of homogeneous linear equation has non-triviai solution:

xt+2tr2*xr:0; 2x1+vrr4x3:0 ; 3x1+3x2+4x3:g

07 L2 co4
Q.10 a.

b. 08 L2 co4

c.
05 L3 ()

>lrr*rr*
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