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First Semester B.E./B.Tech. Degree Examination, Nov./Dec. 2023
Mathematics-l for ME Stream

Note: l. Answer ony FIW full qaestions, choosing ONE fut question from each module,

2. WU Formula Hand Book is permitted
3. M : Marks, L: Bloom's level, C: Course outcomes.

Module - I M L C

Q.r a. Find the angle between the curves r(1 + cosO): a and r(l -cosO) =b. 06 L2 col
b.

d0

dr
With usual notation prove that tanO =

07 LI col

c. Find the radius of curvature at the point (3a/2, 3a/2) of the curve
*'+ l = 3axY

07 L3 co1

OR

Q.2 a, Find the Pedal Equation of the curve rn: a(l + cos n0). 08 L2 col
b. Derive an expression for the radius of curvatuie in Cartesian form. 07 LI col
c. Using modern mathematical tool write a prograiltme to plot sine and cosine

curve.

05 L3 co5

Module - 2

o.3 A. Find the Maclaurin's series expanSion of sec x upto the terni containing x*. 06 L2 co2
b. lfu: (ax - by, by - cz, cz - ax), then show that

lau ldu lau
--t--r---0a0x bey c0z

07 L2 co2

c. Examine the extreme values of the function
(x, v) : 

^3 
+ 3xy'- 15x2 - ts>? + 7zx

07 L2 c02

OR

Q.4 a. Evaluate 
lim 

Il- * 2- * 3^ ]"'x-+0[ 3 )

08 L2 co2

b. If u = x + 3f - zr ,y:4x'W i:i ltrrr= Zzt -xy find the value of

'^!''u'*,) at the point (1, -l, o)
Olx?Y,Z)

07 L2 co2

c. I Using modern mathematical tool write a programme to show that

I U** + Ur, : 0 where u : e*[x cos y- ysin y]'
05 t,2 co5

Module - 3

Q.s a.
Solve .S*y=x'yu 06 L2 c03

b. Prove that the confocal and coaxial parabolas t' = 4a(x + a) is self
orthogonal.

07 L3 c03

c. Solve xvo' * (x' + Y), * xv: 0 07 L2 c03
OR

o.6 A. Solve (4xv + 3l -x)dx + x(x + 2v)dy:0 06 L2 c03
b. A body in the air at25"C cools from 100"C to 75'C in 1 minute, find the

ternperature of the body at the end of 3 minu!g!.
07 L2 c03

c. Solve the equation (px - V)b"V - x) 12p by reducing into Clairaut's form
taking the substitutions X : x' ,Y : t'.

07 L2 c03
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Module - 4

*****

06 L2 co4
o.7 l. Solve [4D* - 8D' - 7D' + llD + 6] Y= u

Q^l'c fi)z + 4\v = sinlx * cos2x. 07 L2 co4
b.

Solve (2x + 5)2 # 6(2x+r* 8Y:6x
07 L2 co4

c.

o6TL2Tco4
flR

Q.8 a.

Solve #+ 4y =tan2x by the method o#1"""" 
"to":meters'

e^l',- ulrrtt J- (vr/ -{- Av : v'

07 L2 co4
b.

07 L2 c04
c. J ---J 

-J ir | -

Modrrle - 5
06 n1 c05

Q.e a, Find the rank of the matrix
(-r 2 3 -2)l, -s | 2lA=l - I

l3 -8 s 2l
l.s -t2 -1 6)

07 [,3 cos
b. Using Gauss elimination method solve thelsyq,lem ot equatlons

v 4 ?rr t q :? .)x * ?v t 22.: 5 ^ 3x + 5i''+'52:2.
07 L3 co5

c. Solve the f,s'll(iwing system of equatto4s by Gauss Seldet metnoc.

10x + Zy:1').l' 9,- 2x + 20y - ?,,2'*.- 44, - 2x + 3y + lAz = 22'

foa L3 fcos"C)R
Q.10 a. For what value of 1" and p the system of equattons

x*y* z:6, x+2Y+32="10 , x't2y*Lz: p'has
/i\ -^ ontrrinn /iii, rrninrre sohttion (iiil infinite number of solutions

07 L3 c05
b. Find the largest eigen.,value and the correspondmg elgen

matrix, starting witli an initial approximation I I 1 0]'
(t 6 1\
ltIr 2 oltt(o o 3)

Carrvorrt 4 iterations,

rneOI

c. @aticaltooIwriteaprogrammetoteSttheconsistency
ofthi equation x+ 2Y * z= 0, 2x+ y + 4zJ 2, 3x+ 3y + 4z: l'

05 L2 c05
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