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First Semester B.E. Degree Examination; Jmne/July 201.'l
Engineering Mathematies i I

Time:3 hrs. Max. Marks:100

Note: l. Answer any FrvEfall questions, choosing at least twb{wm each part.
2. Answer all objective type questions only on OMR sheetuywge 5 of the onsurer booklet.
3. Answer to objective type questions on sheets other thafi" OMR will not be valued
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I a. i) If y = (ax + b)-1, then yn is 
PART - A

A) (-l)'i(n-1)!a" B) (-i)'n!a" rr. nlan
' (ax + b)" 2 

(ax + b)* 
t) 

1"- * b)- 
D) Zeto

(04 Marks)

(06 Marks)

(06 Marks)

The Taylor's theorem relates the value of the function and.its
Itt order derivative
Constant

function of y
constant

cauchy's mean value theorem reduces to Lagrange's mean value theorem, if
f(x) = g(x) B) f(c): g'(c) C) g(x) = x D) f(x):O

To find the n* derivative of a function y = f(x), its (n-l)derivatives must be a

B) Ilndorder-derivatives
D) Higher ordei derivatives

B) function of x
D) function ofx & y

(06 Marls)

c. Verify Lagrange's mean value theorem for the function f(x) = log x in the interval [1,2] and
find the value of 'C'. (04 Marks)

d. Expand tanx in powers of (x - nl4) upto third degree term. (06 Marks)

2a. L Hospital's rule implies that each differentiation reduces the order of the infinitesimals by
unity B) two C) zero D) four

lf two curve cuts orthogonally, then angle between their tangents is equal to
B) ,El4 C) 3nla D) nlz

Perpendicular distance from the pole on the tangent is equirl to
SinQ B)cos{ C)rsing D)rcosg
The value of radius of curve remains unchanged under tlxhchange of

B) signs C) derifuives D) none of these
(04 Marks)

(04 Marks)

c. Prove that the radius of curvature p atany point (x, y) on thaipurv" 
,E.rE: 

I is given by

Z(ax+bv\312n- ub '

d. Find the pedal equation of the curye 2a :1l+cos 0).
r

b. If cos'l (*) : ,"- [*) 
P rove that x2 yn+z * (2n + 1) xyn*r + 2*y, : 0

b. Evaluate
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3 a. i) A partial increment corresponds to a change of one of the variables and all other variables

A)
ii)

are

constant B) varying
(04 Marks)

C) incremented D) decremented

D) not parallel

(04 Marls)

(06 Marla)
(06 Marks)

lf x = r cos 0, y = r sin 0, the Jacobian of (x, y) with respect to (r, 0) is equal to
1A) r B)0 C) r D)zero
r

iii) The necessary conditions for (x, y) to have a maximum or minimum at (4 b).
A) f*(a, b):0 B) &(a, b):0
C) f*r(a, b) : 0 D) f.(a, b) : f, (a, b) : 0
iv) In Lagrange's method of undetermined multipliers are cannot determine the nature of the
A) Function B) Stationary point- C) Multipliers D) None of these

b. Find the extreme value of the function (x): x3 + y3 - 3 a xy, a > 0. (06 Marta)

c. Ifu=log(x3+l+ z3 *3xy)showthat (*.*.*l'"=-,_+. ^, (06Marks)(ax Ay 0z) (x+y +z)'
d. Find the percentage error in the area of an ellipse when an error of lo/o is made in

measuring the major and minor axis. (04 Marks)

a. i) Any motion in which the curl of the velocity vector is zero is said to be (04 Marks)
A) rotational B) solenoidal C) irrotational D) conservative
ii) The directional derivative of a scalar function $ at any point is _ along v g.

A) minimum B) maximum C) zero D)*
iii) Gradient of a scalar field is a
A) constant B) scalar c) vector D) None of these
iv) If $ (x,y,z) = c is the equation of surface, then V Q is to the surface.
A) parallel B) normal C) inclined
Find the constants a,b, c so that the vector function
F =(x +2y+az)i+Ox-3y -z) i +(4x+(y+ 2z)i isirrotational
Prove that grad div F : curl curl F + V2 F.
Show that the spherical co-ordinate system is orthogonal.

c.

d.

PART. B
5 a. i) Any integral formula which express in terms of another similar integral in lower powers

is called formula (04 Marks)
A) integral B) differential C) reduction D) trigonometric
ii) If given equation contains only even powers of x, then the curve is slanmetrical about
A) y - axis B) x -axis c) both aris D) None of theseiii) Surface of solid generated by revolution about x -axis of the curve y : (g between
X:&rX=b.

A) frr' a* B) f* o, c1 fzr' ae D) fzayas
iv) Leibniz's rule for differentiation under integral sign is

A) 0'(y)= f$r1*,yyo*'oy
C) 0 (y)= f$r1*,yp*.dx

B) 0' 0)= f+f(x,y)dx* oxdy

D) None of these

b. Obtain the reduction formula for Jcos' x dx.
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c. Evaluate I sin'0 cosu0 d0.

d

d. Find the volume of the solid obtained by revolving the Astraid
x - axis.

[,*fs)'.l"'
a. i) The degree of the difterential equation L t*l i : C is

d'y
d",

IOMAT1l

(04 Marks)

xrlt + 1213 - uzlt about

(06 Marks)

(04 Marks)

D) Zero

is

(06 Marls)

(06 Marks)

A)

ii)

B) Three

A) ffior=ffa,
Yx

c) .'[+t' ax +.fi+ I oy

Variable separable form of the equation I lly =xdx

$ay=1/llp6*
,ll+ Y"

-_J-ay=_ld*
,1/l + y' r/l + x'

iii) The integrating factor of the differential equation x log x ff., = log x2 is
A) log x2 B) log \ c) x log x D) x log x2.iv) The differential equation (x i *'+ ul) dx + (yB -y +biy) dy = 0 is exact if b:A)4 B) 3x ciza D) 4advv
Solve r - 

j-- - dx *-J*V ' (o4Marks)

Solve t *>r sin2y = x3 cos2 y.

Find the orthogonal trajectories of the family of curve rn cos n0 = an.

i) The normal form of the matrix of rank r is (04 Marrs)

A) [r' ol 
B) t-l ol 

", 
[o ol r-o ol^) [o o_l D) lr rj [r rJ D) 

L; ilii) If rank of the coefficient matrix is equal to rank of the ,iugmented matrix then equations areA) consistence B) inconsistence 
a

C) have no solution D) have infinite number of solutions.iii) In Gauss - elimination method coefficient matrix reduces to matrix.A) diagonal g) unit matrix c) tri;g"iil 
*;j 

None of theseiv) The system of linear homogeneous equations have trivial solution if all variable are(i = I ... n)
A) xi>0 B) xi<0 c)x;=0 D) xi:oo
Investigate the value of l, and p so that the equations 2x + 3y + 5z: 9, 7x + 3y _ 22 = g,
2x.+.3y * )uz: p have i) unique solution ii) no solution iii) infinite number ofsolutions.

B)

D)

b.

c.

d.

7a.

C) One

1+x2 +yz +xzyz
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(06 Marks)

(04 Marks)

8 a. i) Each eigen vector corresponding to a eigen value is (04 Marls)
A) unique B) no unique C) infinite D) None of these
ii) The sum of the eigen values of the matrix is the sum of the elements of

d. Find the rank of the Matrix 
"ro 

= [] i : ;l
14 8 t2 

'ulLl 2 3 4)

[-t 2

c. Reduce the matrix A: i , 2

L-1 -t
method.

A) Anyrow
C) diagonal

B) Any column
D) Any row and column.

iii) A hornogeneous expression of the second degree in any number of variables is called
A) linear form B) cubic form C) quadratic form D) None of these
iv) Every square matrix satisfies its own " equation.
A) quadratic B) cubic C) aigebraic D) characteristic

b. Find the characteristics equation and eigen vector of the matrix
lz I llttA:iO I 0l

[rtz)
(06 Marks)

-21
f I to the diagonal form using characteristic equation

o I 
(o6l\{arks)

d. Reduce the quadratic form l* + Sf * 322 - 2yz + 2zx - 2zy to the canonicu, a*ion 
Marks)
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