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First Semester B.E./B.Tech. Degree Exa4[fu , Jan./Feb.2023

Mathematics - I for Mechanic4l Ettgineering Stream
*'.qm': #Time: 3 hrs. il'q Max. Marks: 100
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Note: 1. Answer any FIW full questions, chotisige.UM fuil question fromvach module.
2. WU Formula Hand Book is permr#& t
3. M : Marks, L: Bloom's level, C: Cffirie outcomes.
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Q.1 a.
_ :1,"= = rdO

With usual notations prove th*t-*&$ = 
-- q$*. dr

6 L2 col
b. Find the oedal eouation of*t4"'cosn 0 .*.+" 7 L2 col
c. Find the angle of intersE@ri;df the curves r: a(l {M e), r: b (1 - cos 0)

."v
7 L2 col

.ir; OR
o.2 a. Derive the radius,,ffieuivature for the CartesiMrrve. 7 L2 co1

b. Find the argte Uet*"en the polar curve.. t'aibgO, t = #- 8 L2 col
c. Using :ryd* mathematical tool @ a programlcode t;%plot sine and

cosine$tMkes. d%}' dil\w' 5 L3 cos
Module - 2

Q.3 a. Expand ln +.i" 2. by Maclarrin's series upto thptedns cbntaining {n* - 6 L2 co2

b. IfU=f(x-y,y-z,z- . AU AU -AI,JTthat -- +:-l+-r-&i1=9.
dx &m"%62 ,d,

7 L2 c02

c. Examine

values.

the f(x,y) = x'+3g1ij.tS.'
j r:l:1'

-l5y'+ ffi6i extreme
7 L3 co2

..=;.OR "-ffiwifu

Q.4 a.

ft sff& ''
"..J

6 L2 c02

b.
*ffi __2 --2 *2 --- ,*, ff"' --r ,--;,. _ E._a a(UrV,W)If,,,U=x.+y,+z.,V.'kxv+Y+zx,W-x*Y+z,fnd

* u'' o(x'Y'z) 7 L2 c02

c. Using modern mffinatical
,/ , \x

lim Ir*11
x -+ co\ x )'*

toolJffi#wite

#-.F-
a programlcode to evaluate

7 L3 co5

"... Module - 3

Q.s a, Solve 
dy * ycos* +.i, f=F= g.
dx sinx+xcosy+x 6 L2 c03

b. If the air is maintained at 30'C and the temperature of the body cools from
80oC to 60"C i$,iTe minutes, Find the temperature of the body after 24
minutes.

7 L3 c03

c. Find the generpl and singular solutions ofxp' * xp - yp + I - y = 0.
I

ifr&$itv,:

7 L2 c03
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Q.6 a. Solve 9I + * ri, 2y = x' cos' y. 6 L2 c03

b. Sho* that the prtabola f :4a(x+ a) is self orthogonal. * 7 L3 c03
c. Solve xW' -- (*t + f) p * xy: 0.

7 L2 c03

Module - 4

o.7 a. Solve (D'- 4D" + 8D'- 8D + 4) y: 0.
*E$;r vl
k *.+ 6 L2 c03

b. Solve (D'-6D+9)v:6e'* t7e-'*-loe2. * ** 7 L2 c03
c. Solve by variation of parameters (D" + l),qetr&c x. 7 L2 c03

'%"s

ORfu
o.8 a. 6 L2 c03

b. Solve yn +3y'+2y -12x2. " 
=:.q,*

7 L2 c03
c. Solve (*')y'-xy' + y = log*1" W 7 L2 c03

M.* Module - 5

Q.e a.

*{ rY

- ,.t'$'s

Find the rank of tfu$'lnriQtrix

j'1

12 31
21-1 0

33 21
2462

I {"",*' '
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6 L2 c04

b.
7 L2 co4

c. Solve the system of equations usjppffiauss Seidel y taking (0, pjs)
as an initial conditions \0, * tJ *TT
10x+y+z:12,x* 10vffi12,x+y+lOxg,{9ru ; dvs

7 L2 co4

,l:?

Q.10 Z. Using Gauss - Jq#dM method, solve 5, + 1" & z : 11, 3x,{;-y,:F 2z: 12,
7 L2 c()4

b. dominant e,.rgeh value and the

: ^M ;r'

by t$Hftrg tl 0 Olt as the

using Rayleig,$&$o*". *",n?,L.-iffr",
, ',*dtYlr.

correspondmg elgen vector ot IS?I '2^% - _:.I-; _, 2
f 

"''L

initial eisen vector. lCarrv alft 6 iterationsl,*,

8 L2 c04

c. tool writff*i program/code

.-.{-

3*;dui&y * 4z: l.

to test the

5 L3 cos
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