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17MAT11

Engineering Mathematics - I

'l'ime:3 hrs. Max, Marks: 100

Note: Answer uny FIVE full questions, choosing ONE full question from eoch module.

Module-1
\ a. Obtain the nh derivative of
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7.

(l+x)(l+2x)
b. Prove that the curyes 1*yq sii2 012 andr = a cosecz ,012 cut orthogonally.

c. Find the radius of curvafure at the point P/,%)on fi," curve x3 + y3 = 3xy.

OR

2 a. If y: .u'in '', th", prove that (1 * x2;yn,, - (2n + l)xyn,, - (r' * a2)yu : 0.

b. Prove that with usual notation. tanO = r#

c. Find the pedalequation of the curye 'u =(r-cos0)
r

(06 Marks)

(07 Marks)

(07 Marks)

(06 Marks)

(07 Marks)

(07 Marks)

(06 Marks)
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(07 Marks)

(07 Marks)

3a.

b.

c.

/ -.: -..r 1 
,lodule-2

lf u = sin r[I- 
jJ-,J 

, otou" that xu* * yuy:2 tan u
\r/

Obtain Taylor's series expansion of log(cos x) about the point x : xl3 upto
degree term.

Ifu:x +3yr_ 1-3 1y=4x2yz; w: Zz2- xy thcn firrd e.(.t',u'*.) ar(1,-1.0).' A(x,y.z)

OR
T , ,l4 a. Evaluate::,1 +#:l
LI

/\^[x v z\ Au au auc. ltu:tl -,L,-lprovethatx^ +y^ *z-=l)
\yzx) ox oy oz

(06 Marks)

b. Expand log(1 + sin*)"in power of x,by Maclaurin's expansion upto the term containing x3.
(07 Marks)

(07 Marks)

5a.AparticlemoveSalongthecurVe*nffitricequationarex:tJ+l,y..-|,2,Z..2Li5
where t is the time. Find the components of velocity and acceleration at t: I in the dircction

ofi+j+3k.
b. A vector field is given by F=(*' -y' +x)i.-1Zxy+y)j. Show that

and find its,scalar potential such that F = V0
I of 2

(10 Marks)

the field is irrotational

' (10 Marks)
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6a,
OR

If ii =(x+ y+l)i+ j-(x + y)k, show that F'curlF= 0
:1

Show that F = ";* y,J 
is both solenoidal and irrotational.

x-+y-
Show that div(curlF) = I

7 a. Obtain the reduction formula for f co,p'xdx wherenisapositive
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(06 Marks)

(07 Marks)

(07 Marks)

inGger hence evaluate

(06 Marks)

(07 Marks)

x' y2
-: + -l- = I wherc ), is thc
at b'+i

(07 Marks)

(06 Marks)

(07 Marks)

x/2

lcosn x dx
J
0

Solve y(2x- y + 1) + x(3x - 4y'+ 3)dy:0

Find the orthogonal trajectories of the fbmily of curves

parameter.

OR

8 a. Evaluate fx,JE - ", A*
0

l2 minutes. Find the tempgrature ofthe body afte:r 24 minutes.

Modulq-5

Solve *'+ -x'y =-yo cosx (07 Marks)
dx

If the air is maintained at 30"C and the temperature of the body cools from 80oC to 60oC in

b.

c.

b.

c.

9a. Find the rank of a matrix

12 3 -r -rl
lr -r -2 -41
l: r 3 -zlrt
[o 3 o -7)

u sing : elapentary ro w operatipg;,

Solve the system of e-eUeddh

Gauis-Jordan method. r .[-t
Diagnolise the matrix A =l _,

.. (06 Marks)

2x+5y+72=52, 2x+y-z=0, x*!*z=9 by using
(07 Marks)

r -'l

JI
l, (07 Marks)

AI'l

b.

c.

t0 a.

b.

OR
Show that the transfbrmation y, -2*,-Zx.r-x.,, yz=-4x, +5x, +3x, , yt=xr -x. -xj
is regular, find the inverse trunsformation. (06 Marks)
Using power method, find the ciominant eigen value and the corresponding cigen vector of

lz o lltt
the matrix | 0 2 0l taking the initial vector as [1, 0, 0] r. Carry out five iterations.lrlr 0 2tLJ

::::: (07 Marks)

Reduce thc quadratic form 2xrxr+ 2x,x, -2xrx, into canonical form, by using orthogonal

transfomration. (07 Marks)

c.

*:fi ZO|Z *,1.


