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lOMATl1

First Semester B.E. I)egree Examination, December 2011
Engineering Mathematics - I

Time:3 hrs. Max. Marks:100

Note: l. Answer any Frwfull qaesfions, choosing at leait twofrom each parl
2. Answer all objeetive grye questions only on OMR'sheet page 5 of th7 answer booklet
3. Answer to objective type questions on sheets other lhen O*{R will not be valued

I a. Choose your answ€rs for the following
1) Ify: fi,ft.nynit

A) (-l)"-'n!
diF

ii) If y: log(a:r+b), then yn is

A) (-l)"n!a' B) (-l)"-rnlao
' (ax + b)' (u<+ b)o*

iii) If (x) : sin x, x e(0, n), then by Rolle's theorem the value of 'x', where the Tangent is
paralleltox-anis,

A)0 B)% c)% D)%
1v) Expansion of log (1+x) in powers of x is

A) * + {*{*..,-2- 3-
B) *- *t.*1,-Iu.
=u-2- :L- Z*f:-'$6;''=":' 

r--*:'--: ---:'-'

c) r- *.*-{*.... D) x 
- 

x' * x' 
- 

*o *....t! v. 3! I 2t 3t 4t "'"
If x : Tan(og y), show that (l+x2)yn+r * (2nx-l)yn + n(n-l)yn-r : 0.
State and prove Cauchy's mean value theorem.
Expand f(x) = sin (e* -1) in power's of 'x' upto the terms containing xa.

Choose your answers for the following :

i) Theindeterminateformof Lt[ x -(x-r)) 3x_+\x_l logx /
A) e-€ B) I qg D) Noneofthese'0€

ii) The angle between the radius vector and the tangent to the curve r : k eo"o* ,
where K and o are eonstants, is :

B) (-l)"n! 61 ('l)"(n +1)!
' (x - l)"*' ' (x - l)'*t

(04 Marks)

D) (-l)"n!
(x - l)"

C) '(-tr)'-r(n-l)!a" D; (-l)"(n - l)!a"
(ax+b)" (ax+b)n*'

aLA,

(04 Marks)
(06 Marks)
(06 Marks)

(04 Marks)

A)K B)e
iii) The Pedal equation of the curve r = a0 is.

c)o D)o

A) p2:ar B) #=i c) #=i*^, D) i=+.$iv) The radius of curvature at any point 't' on the curve defined by x : (t), y : $(t) is
given by

A) ta'\t:V?'J% B)
x'y'-y'x'

Ig)'+1y'12'1/'
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D) (x'y'-y'a"1%' G'r +0t-



y: a(l-cos 0), is 4acos (%\

d. Evaluate ,0.[*F)'

3 a. Choose your alswers for the following :

r) If u = *v-1, then a' is

A) xy-r log x B) (y-r)"P C) xy-r log Y

ii) ff Z= f(u, v), where u : x + ct and v = x - ct, then X kgivenby

A) az - az B) E*? C) c (u -az|--' a, av -/ au av ta, av)

iii) If x : u(l-v) , y = uv, then J|, *'1.) is equal to
Iu,rnU

lQlvIATl1

b. Find the angle of intersrction between the curves rn cos(n0) :an and rnsin(n0) :6n.
(M Marks)

c; Show that the radius of curvature at any point '0' to the curve x : a (0 + sin 0),

(06 Marks)

(06 Marks)

(04 Marks)

D) xY log x

D) "(g-z\' [av ar)

A)u B)l
u

C) uv D)%

tv) The necessary condition for the function f(x, y) to possess extreme values is

A) f*=&=0. B) fo-frr:O Cl tful(f,ry)-f*r:0 D) f*)0,frt0

c. Ifx+ y -rz:u, y* z:v ardz:uvw,showthatl[,,*il't.]:.r.r. (06Marks)
Iu,v,w),/

d. The Horse power required to propel a steamer is proportional to the square of the distance

and cube of ttte velocity. If the distance is increased by 4% and velocity increased by 3o/o,

find the percentage of increase in the Horse power.

a. Choose your answers for the following :

i) If F. :xi + yj+2ft, lR I 
: r, then Vf is equal to

(06 Marks)

(04 Marks)

D) None of these

(04 Marks)

(06 Marks)

ii) If F = 3x2i - xyj + (a-3)x z k is solenoidal, then'a' is equal to
A)0 B) -2 c)2 D) 3

iir) If A = *i +;i + * k,then curl A is given by

A) 2xi+ Zyj + +zzk B) 0

iv) The scale factors for cylindrical coordinate system (p 0 z) are given by

Rc) : D) 2R'
r

c) *ff' D) ta+2y+22

fl.A) -;
r-

B) _R
'2

b.

(,.

d.

A) (p, 1, l) B) (1, p, 1) C) (1, I, P)

Prove that V.$F= V{.F+ Ory.F).
If F: zxfzai+t*fzai+4*ffk,findi) ry.F) ii) v* F.

Obtdin the expression for V. F in orthogonal curvilinear coor{inate system (ur uz ug).
(06 Marks)
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PART - B
Choose your answers for the following :

i) Given 
J*'a* = *, then $ J"a' si".t

A) j{toe*)'*"a* =# B) fltog*;'x"dx ==2-. J\_-o__/__ ___ 
(l+n)3

rtl-)c) j{tos*)"""6* =d8 D) J(losx)'*'a*=ffi

ii) The value of the integral 
f 
ta'x cos5x dx is

D) None of these

1OMATl1

(04 Marks)

(04 Marks)

A)0

iii) The volume of the solid generated by revolving the curve r : a (1 + Cos0) about the

line0=0isgivenbY

B)8
693

C) 8tt

693

el *f ftl + cos0)3 sino d0 B) ?u' iit + cose)' Coso d0' 3 d' J d

n 2t D)94C) 4u' [t + Coso)' Sino do O) : 
I'36

iv) The entire length of the asteroid # + /t :a2l3 is

A) 4a B) 8a C) 6a D) 3a

b' Obtain the reduction formula of the integral 
Jcos" 

x dx.

d.

6a.

c. Using Leibnitz rule under differentiation rurder integral sign, evaluate j!e( {9o'!"6..
j Cosx

(06 Marks)

Find the surface generated by revolving the cycloid x: a (e - Sine), y: a (l - Cos0) about

its base, (consider one arc in the 1$ quadrant). (06 Marks)

Choose your answers for the following : (04 Marks)

r) The general solution of the differential equation *="*(%).% *
A) Tan y/x - logx : c
C) Cosec (y/x) - logx = c

B) Sin (y/x) - logx: c
D) Cos (y/x) - logx: c

ii) Integrating factor for the differential equation $ *2.I = ,, isdvv
A)f _.2

B) e^ c) ea D) sv2

iii) The general solution of the differential equation (x - y) dx + (y - x) dy : 0 is

A) t-r-*=" B) t-r.t=" q +-***=" D) Noneofthese

iv) Given the differential equation of fl.?, g, c) : 0, we get differential equation of

orthogonal fiajectories by changing t# Uy

Solve (x2 - 4xy - zf)dx + 1y' - 4xy - 2*')dy = 0.

Solve (*+zy')S = y.

Find the orthogonal trajectories of the family of curves

Parameter) 
3 of 4

D) rdr 'de 
(04 Marks)

(06 Marks)

'4*fr=t 
('1.' being the

(06 Marks)

A) ldr
rd0

B) -r'9
de

C) -t ar
rd0

b.

c.

d.
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d.

$&i

i) rhe rank of the matrix li : i -il ,, equar to

Ito 3 e rl'--'**'"
U6 4 tz ts)

Choose your answers for the following :

qx-y + 4z= 0, 4x-2y *32=0, 5x + y -62= 0 is
A) (1,2, 0) B) (0 4 1) c) (0 0 0)

Test for consistency and solve the system of equations
2*-y * 3z:0.
Applnng Gauss Jordan method solve 2x + 3y - z: 5 ,

TOMATTl

(04 Marks)

x*4t32=
(06 Marks)

4x + 4y - 3z= 3, 2x- 3y + 2r Z.
(06 Marks)

ii)
A)2 B)3 q4 D)l
The exact solutionofthe slstepof equationr to*+y+ z=12,* + lOy +z=12,
x * y * l0z;= 12 by inspection is equal to

4) [0 0 0]' 
-B) [1 I l]r c) U I -1lr D) t-l _,! _1lr

ff ttregiven system of linear equations in 'n' variables is consistant trren *re nuinber of
linearly independent solution is given by
A) n B) n- I C) r-n D) n_r
(Where 'r' stands for rank of co-efEcien! matrix).
The trivial solution forthe given system of equafions

iii)

ro

b.

D) (l -5 0)
-3 -l\
t t l.(04 Marks)
o 2l
-2 0)

0, x-y+z=A,

A)AX=I,X B)1,(A-E:0c)XA-IA=O D)lA*l,IlX=oiv) Two square mafioes A and B are similar if
A) A = B B) B =l-:Ap C) Ar : gr D) A-r = g-rb' Show that the tansformation girr* letow Vr: ia* *, * *, , yz = Xr * 4* 24 ,

13 = xt - 2xr is regular and find the inverse transfonnation. - - 
(04 Marks)

c' Findthematrixpwhichdiagonalizesthematrix o=ht :, il (06Marks)

lo 0 -;ld' Reduce the quadratic form xf +3xl +3x!-2xr*, i to canonical form by an appropriate
orthogonal hansformation which transfonns xr Xz x3 in terms of new variables yt yz yt.

(06 Marks)

ehsose-your an$w€nl for the fellowing :

D The linear transformation y: e* is regular if
A) lAl= 0 ny lal= r

!r****
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