Important Note : 1. On completing your answers, compulsorily“draw diagonal cross lines on the remaining blank pages.

50, will be treated as malpractice.
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luator and /or equations written eg, 42+8

2. Any revealing of identification, appeal to eva
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Engineering Mathe\mé}tics -1
Time: 3 hrs. N2 Max. Marks:100

Note: Answer any FIVE full questions, choosvn;

1

a\tﬁleast two full questions from each part.

PAQ T A
Choose the correct answers for the fQEIOng (04 Marks)
i) Ify=a™ theny, is, :
A) (mloga)"a™ B) (Ioga)a“’" C) (mloga)a™ D) (mloga)""a™

ii) If y=sin2x then y
n L n o nm n-l _: nn
A) 2 cos(ZX,Jr —3) B) 2 sm[Zx + 7) C) 2 sm(Zx + 7] D) None of these

i) If e and ¢™in 3<x <7 satisfies all the conditions of cauchy’s mean value theorem
then mt) vaiue of C is,

A3 B) 4 C) 5 D) 6
iv) ““\/Iauaurln s series expansion of coshx is,
4 6 2 4 6
2 R) T4 e

L L L B)l—E+E——L6—+...
C) X—EJr]XEJr... D) X+]XE+]XE+

If y=log[x ++1+x*|, prove that {1+x* +(2n+Dny,_,, +n’y_=0. (06 Marks)
g n+2 yu+1 yn PR

Show that the constant C for Rolle’s theorem for the function log| - o2 J in [a, b] is the

geometric mean between a and b (O & [a,b]). (06 Marks)
By using Maclaurin’s series prove that X
2 3 4 AN
\/l+sin2x:l+x—%——%+;—4 ..... (04 Marks)
Choose the correct answers for the following : e (04 Marks)
y LR
x>0 X" tanx
A) 1/3 B) 2/3 RN C) 4/3 D) 5/3
ii)  The angle between radius vector at*d the tangent of r =ae”"* is:
) ——0 B) C) 6 D) None of these
iii)  The pedal equation of the curve r= a[l + cos 0] is,
N 2
A) r’ =2ap’ B)r = 2ap’ C) r=ap D)p="
a

iv)  The radius ﬁféﬁiﬁature of the curve y =e¢™ at the point where it crosses the y-axis is,

SEXA B) V2 C) 23 D) 12

Evaluate L e 1) (06 Marks)
el ax —1
Fin“d.vthé acute angles between the curves r=a(l+cos0) and r=b(l-cos8). (06 Marks)
~Find the radius of curvature of the curve r = asin(ne) at the pole. (04 Marks)
1 of4




10MAT11

Choose the correct answers for the following : o) (04 Marks)
i) If u=x"y" then the value of is,.{0y
OYOX

A) mnx™'y" SN2 B) mx™ +ny™

C) m"x’y" +nx"y" RER ' D) 0
ii) A set of necessary condltlons 10r I(X y) to have a maximum or minimum is that:

TA) t,=0&f, 20 X B) f,#0,f, =0

C) f,=0and f, =0 , S D) None of these

iiiy Ifx=uvand y #‘}i;f%ﬁen the Jacobian of oy is,
Sl Y o(uv)
M1 B) 0 o Dy 2¥
7 % u

iv) Ifan error of 1% is made in measuring its length and breadth, the percentage error in
\the area of a rectangle is,
~A) 0.2% B) 0.02% C) 2% D) 1%

ft u — tan™ (XJ ,when x=¢'—¢™" and y=¢'+e¢"" find % (06 Marks)
T x4+ y+z=u, y+z=uv, z=uvw show that the Jacobian of, E—y%—u V. ‘ (96’:1\ifi\arks)
uvw L

The focal length of a mirror is given by the formula 1.t = 2 Cf equal error“s\“‘é’ are made
vV u

o (11
in the determination of u and v. Show that the resulting relative error inf ? is e( + —j ;

u v
PR (04 Marks)

Choose the correct answers for the following : NS (04 Marks)
i) If R=xi+yj+zk and r=|R| then Vr" is

A) nr"™R B) (n-2)"R “) " R D) (n—-Dr"'R
ii) Vx(r“ rj = 0 then it is called,

A) So enoidal B) Irrotam’)‘m] \ C) Rotational D) None of these
iiiy If g=x>+y*>+2" then V¢ is,

A)l Bj: ««ﬂ-f ‘ C) 2 D) 6
iv) The cylindrical polar- -coordinates are (po z) given by,

A) x= pcosd y_psnn¢2~z B) x,vy,z

C) x=sinH Y ‘—“cosG ' D) None of these
If F V(xy322) tn d leF and curlF at the point (1, -1, 1). (06 Marks)

Show that F /y+z)1 +(z+x)j+(x +y)k is irrotational. Also find a scalar function ¢ such

that F W (06 Marks)

Pro\c tnat in orthogonal curvilinear co-ordinate system cylindrical system is orthogonal.
; (04 Marks)
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PART-B /
Choose the correct answers for the following : (04 Marks)
i)  The value of nfcos3 (4x)dx is, .
A 13 0 B) 1/6 e % D) 12
i)  The value of Jl.x"‘(l —Xz)gdx 151 :4
A) /32 B) 1/3‘2\‘" C) n*/32 D) n/16

i)’ If the axis of the revolunqn is the y-axis then the surface area of revolution is,

A) jznyds B\ fznxds C) j2m/l+y'2dy D) jzn /1+( ]dx
KN dy

iv)  The area of fhc cardlode r=a[l —cos 9] is,
A) 3nalfx’ B) 3n/2 €) a2 D) None of these

By appiyiﬁfg differential under the integral sign. Evaluate .[ )1( 1 dx (o> 0) where o is the

~1
logx

dx.

Obtain a reduction formula for [cos® xdx where n is a +ve integers.

O 0 [ 2

2 2 2
Find the entire length of the astroid x3 +y?=aj, (04 Marks)
Choose the correct answers for the following : " (04 Marks)
i) The solution of the differential equation, j—y+1 =%’ undq the condition that y=1
X X ,

when x =1 is,
A) 4xy=x*+3 B) 4xy=x*+3 C) f4‘>;5{="y“+3 D) 4xy=y®+3

i) The integrating factor of dy +¥=x is,
dx x N
A) x B) x <o)y D) y™
iii) For the differential equation, :,M'(ﬁiny")derN(xly)dy:Othe condition for exact
GM _ ON . i
ay o0x
A) Necessary condition B) Sufficeint condition
C) Necessary and suffi”'cnt CO]’]dlt]Ol’l D) General solution.

iv)  To find the orthogonal trajectorles in polar co-ordinates j—e should be replaced by,

| do

B)@ C)——@ D) —r* —

et rdr r’ dr dr
Solve xdy = 'Vdvf\ =x*> +y?dx. (06 Marks)
Solve: g— +—logz= —(log By .. (06 Marks)

; « ax
rmd the orthogonal trajectories of the family of curves r"sinn®=a" where a is the
x:pc.rameter (04 Marks)
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Choose the correct answers for the following : (04 Marks)
2 -1 3 1 N .
i)  Therank ofthe matrix | 1 4 -2 1]is, = % h
5 2 4 3
A) 3 B) 2 ZN\"" C) 1 D) 4
ii)y If m<n then p(A)<n and conse quently the system has:
A) Finite solution JREANN B) Infinite many nontrivial solution
C) Trivial solution NN D) None of these

iii) ' In Gauss Jordan method the co- -efficient matrix can be reduced to,
A) Echelon form B). ‘Dlagonal matrix. C) Triangular form D) Null matrix
iv) If 3x+2y+z=0,x44y+z=0, 2x+y+4z=0 be a system of equations, then
A) it is consistent. -~
B) it has only. the: tr1v1al solutionx=0,y=0,z=0
C) it can be rvduced to a single equation and so a solution does not exist
D) Norie of ‘these
Using elenmnrary transformation reduce the following matrices to the echelon form hence

N 1 3 =2
find the rank of [ 2 =1 4 |. (06 Marks)
(" 1 -11 14 Eo)
‘est for consistency and solve the system x +y+z=4, 2x+y-z=1,x—-y+2z= 2

, &‘(0'6 Marks)
Solve the system by Gauss Jordan method, )
X+y+z=9,x-2y+32z=8,2x+y-z=3 1) (04 Marks)
Choose the correct answers for the following : | (04 Marks)
8 -6 2 G
i) Iftwoeigenvaluesof | -6 7 4] are3 and 15 then the 3" ¢igen value is,
2 -4 3 PR
A) 0 B) 1 C) 2C D) 3
i) If X is an eigen value ofa non singular matrm A then eigen value of A is,
1
A) — B) —— o ’C) X D) None of these

. RN 12,
iif)  The quadratic form corresponding to the symmetric matrlx{ 4} is,

A) x> —4xy+4y* B) x2 + 4xy~ 4y*  C) x’ +4xy D) None of these
iv) The index and signature of the quadratic form x{ +2x3; — 3x3 are respectively.
A) Index =2, Signature = :‘

B) Index = 1, Signature = 2

C) Index =1, Slgnamrc D) None of these
o ¥ 1 1 3

Find the eigen valy‘v.qs gnd eigen vectors of the matrix, A=|1 5 1 (06 Marks)
i % i

i ‘\“‘EL. 3 .
Reduce;thcmatrlx A :{ 4} to the diagonal form. (06 Marks)

Reduce the following quadratic form to canonical form 2x; +2x3 +2X; + 2X,X, (04 Marks)

k) ok ok ok ok

4 of 4




