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First Semester B.E. Degree Examination].1gly/Augu st 2022
Engineering Mathernatics - l

Time: 3 hrs. ,. ..,'"Yu*.Marks: 100

Note: Answer any FIVE full questionn c&oiiffi ONEfult questionfydm"iach module.
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2 a. Ifx=tan(logy)piovethat (l+x2)yn*r +(?*-l)y" +n(n-l)y._, =0.

usual notation tanf ='[#)
c. Find the radius of curvature of the curve y = 4 sinx - sin2x at x = xl2.

'.::: i -u,;*,'r' ..1'1-"li'"lr-_
3 a. Expand 2x3 + 7* + x- 6 ip r*;'"ffi**,*aylor's theorem. ,'!,r,,

b. Evaluate: ,) Ll 
^ 

u-r-*: r t ' "t'l=""""""t' '::i"''n-'-)q)*-o;-:, ii) *io(*.)
c. If u = 

,t, ,u =Y w = 
4*Y find ffi{14. ,,'..;1 ,"

X ,i:r:r,,,)l:::, Z ;,,.r,r;p{XryrZ) ,=,..,,,

,'"

;i 'd't;;} 
"on

(-z z\ '

4 a. lf u=sin-'l x-y- 
lprnurthatxu**yuv=3tanu.' 'Ix+vJ''':::r"" \ J' 

,r, ;: 1 d'so '4i'

b. Using Maclaurin's series puove that r ' ,='F,(-l)n xn .l+x fi',,
c. Find 'Y , ilu = isW,'+'x2f where {: af, y = 2at using partial derivatives.dt'

,,,,,;*'", i Mod.rla-3......-
5 a. Aparticle mtlves along thg curve C: i: t3=t, y= 12 + 4t,z=8t2 -3t3

time. Find the components#its acceleration at t = 2 alongthe tangent.
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.l'11.,,,,-',,' -)b. Find the value of "a" ffi it at F = (axy - r')i+ (a - \xzj+ (1 - a)xz'zk is irrotational. Also
t.' 4

find a scalar functio.n $ such that F = V0.

c. Prove that div(citulA) = 0 -

'lof2
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6 a. Find the divergence and curl of vector p = lxyz)i + (:x'a$ii#"(rr' -y'r)i at (2,-1,1) .

.r,;' *iI{
<,;,";rir i (06 Marks)

+
b. Find the directional derivative of F= xy2 +Vz?'aie2, -1, 1) in the direction of the vector

i + zj+ 3k . r..''t.,'+ '' (07 Marks)
-+ r,!& ,,,,c. Prove that curl (grad Q) = 0. _*F#p' (07 Marks)

* ',i'

7 a. Obtain the reduction formula for* f sinttax . , iii"*.,,-,, (06 Marks)

b. solve: ,r+. vpogv) = *r***";i (07 Marks)
dx t"n

c. Water at temperature 3ffiai<es 5 minutes to w?.{#h*$pto 50oC in a room temperature of
60oC. Find th; tempeg#;$ifter 20 minutes. ,,;,fl;', (07 Marks)

8 a. Evaluate [- x'
tT+ aa-. 1,*l$+} (06 Marks)

b. Solve:..@xy'+.')d* + (x2 + xe')dy'q0i (07 Marks)
\c. p116;6qaorthogonal trajectory 

Sthe,frmily 
of curve r'iasin20. (07 Marks)
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Module-S k*"g a. Solve the system of equa{id,as by Gauss Seidakffid. ,.. ",,','
30x - 2y + 3r= 75;2x#;,W+l8z= 30; x +-t7y ')z= 48, carry out three iteration."'..J { "',, (06 Marks)

b. Diagonalise the s4rrix o=(: l.l 
, .U::t

; (3 -1'l -'*'
b. Diagonalisethe,*m#,$lix o=(: '.],*-$m 
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,,,--' 
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(07Marks)

,,..1 (3 -11 .-t
c. Using Rayleighle'power method, frm&l?frgest Eigen valuo{and corresponding Eigen vector of

(zs r 2) ,,*,
."t I ;thematriill 3 0lcfroosihgXo=[l 00]'. (07Marks)

lr-12 0 -4)

ffi=r, 2-11.1
:t lo r,h.? ,ll0 a. Find the 

Srr&"ortne 
matrix 

| , _, ; ,l (06 Marks)

;t' l; I

Lr 2 0 ll
b. Reduce the quadratic form'l6x' * lf + 322 - 4xy - 2yz + 4xz into canonical form, using

orthogonal transforrnatioT. (07 Marks)
c. Apply Gauss-Jordarr method to find the solution of system of equations

x+ 2y + z= 3,1{--y * 2z= 13,2x + 3y + 3z= 10. (07 Marks)
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