isorily draw diagonal cross lines on the remaining blank - ~ges.

2. Any revealing of identification, apyeal to evaluator and /or equations written eg, 42+8 = 50, v.

Important Note : 1. On completing your answers, co’

. be treated as malpractice.
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Time: 3 hrs.

First Semester B.E. Degree Examination, December 2010

Engineering Mathematics - |
Max. Marks:100

Note: 1. Answer any FIVE full questions, selecting at least TWO questions from each part.
2. Answer all objective questions only in OMR sheet of the answer booklet.
3. Answer to the objective type questions on sheet other than OMR sheet will not be valued.

PART — A

1 a. Choose the right answer :

i)

The n™ derivative of log(ax + b) is

SR AL PR AT Y 1\l aat 1\ nlg" R A L VR A P
A) D" (n-Dla B) (=D n.z: ) (=D)"nla D -D""(n 1+)].a
(ax +b)" (ax+b)" (ax +b)" (ax +b)"
The angle between the radius vector and the tangent for the curve r=a is
INEE B = o D) ZERO
2 4

2n 2 n

d(x" -1 s
dXZn

A)  2(!) B) 2nx*"" C) (2n)! D) 2nx*"?
If A (p, 1) is a point on a curve in pedal equation, then p refers to,
A) \/;2 +vy?

» (3
dx

C) Perpendicular distance between the point A and the tangent to the curve at A.
D) Perpendicular distance between the origin and the tangent to the curve at point A.

(04 Marks)

b. Find the n' derivative of y = Sin (2x +3)+ X+ (5x -3+ yraw (04 Marks)
¢. If y=Sin log(x3 +3x% + 3x + 1), show that )

(+ 1ypa + 20+ 1) (X + 1) ywoy + 07+ 9yn =0 (06 Marks)

d. Find the angle between the curves r=a sec’ (—g) and r="b cosec’ (%) . (06 Marks)

2 a. Choose the right answer :

)

If u= Sin(x + ay) + Cos(x — ay) implies uyy = a’ uy then u = f(x +y) + g(x — y)
implies
A) uytuu=0 B) xux + yuy=u C) xuy + yuy = -u D) uyy = uxx

If u=Sin (_y_) + tan [—)5) then u is homogeneous function of order,
X y
A) -l B)1 C) ZERO D) None of these

If J (BiJ #(0 then

X,y

A) Only x, y are independent . B) x, y are independent and u, v are independent

C) Only u, v are independent D) Cannot predict

If 20% error is made in each of the independent variables then the percentage error in

w, if w = xyzuv is

A) 100% B) 20% C) (20)°% D) 5% (04 Marks)
1of4
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A balloon is in the form of the right circular cylinder of radius 1.5 cms and length 4 cms and
is surmounted by hemispherical ends. If the radius is increased by 0.01 cms and the length is
increased by 0.05 cms, find the percentage change in the volume of the balloon. (04 Marks)

2 2 2
0
If u=(x*+y*+2% " then find i) )(@+y?—tl+zau ; i1) g——%+§—%+—g (06 Marks)
0x oy oz ox* oy oz
3
i) If u=x’—y?% v=2xy, find J(u,vj ;i) If x> +xy+y* =2, find dix’y] .(06 Marks)
X,y dx
Choose the right answer :
n/2
1)  The value of J‘Cos{g) do is
0
4 2 2 4
A) — B) = C) —=n D) —=n
) 3 ) ) 3 ) 3
ii) The curve x*° + yz/7 ais symmetrxc
A) Only about x — axis B) About both x and y axes
C) Only about y — axis D) About the line y = x
n/4 /2
i) If I, = jtanf’ xdx and I, = fcot6 xdx then
0 n/4
A) 11212+7t/4 B) I] :Iz-TC/4 C) 11:12 D) 11:212
1v) The reduction formula of |sec” x dx is
n-} n-2
A) tan x sec x+n—21n_2 B) tan x sec x+n—llm2
n-—1 n-1 n-1 n-2
tanx sec"’x n-1 tanxsec"*x n-2
C) + s D) + I, (04 Marks)
n-2 n-2 n-1 n-1
Obtain the reduction formula for J sin” x dx . (04 Marks)
o 6
Evaluate I——-——X~7—7 dx. (06 Marks)
s (I+x7)
Trace the curve 3ax” = y(y —a)™. (06 Marks)

Choose the right answer :
1)  The perimeter of the curver=a is
A) 4a B) na C)2a D) 2na
it) If v, and Vz are volumes of the solids of revolution got by rotating respectively, ‘the
parabola y* = 4ax, above x —axis, between x = 0 to x = 2a° and ‘the same parabola
y* = 4ax both above and below x — axis between x = 0 to x = 2a’ then
A) vy =2v B) v, = 4v, C) vy =v, D) None of these
iii)  If the axis of the revolution is the y — axis then the surface area of revolution is

A) j‘zﬂyds B) 'j‘znxds C) ,[27‘1/”(3),) dy D) lenJH(:yj dx

iv)  The area bounded by the curve in polar form is

‘o T
A) | _r'do B) ,}I"z_e dr 0) j 1 +( ) do D) j ydx (04 Marks)
Compute the total arc — length (perimetre) of the cardiod r =2 (1 + cos0). (04 Marks)
Find the area enclosed between the cycloid x =a (t—Sint), y = a (1 — cost) and its base.
(06 Marks)

Find the volume of the solid generated by revolving the astroid x*” + y** = a3 about the

X — axis. (06 Marks)
20f4
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PART - B
Choose the right answer :
. d’y . dy .
i)  The order of the differential equation o7 +2—= ;" —-8y=0is:
X X
A) 2 B) ZERO O)1 D)3
11)  The integrating factor of g—y +P(x)y =Q(x) is
X
A)  Only function of y B) Only function of x
C) Function of x and y D) Function of dy/dx
iii) The differential equation —31 +220 canbe solved
X X

A) Only by variable separable, or exact method
B)  Only by homogeneous or linear d.c. method
C) By all the methods mentioned in (A) and (B)
D)  Only by variable separable method.

iv)  The differential equation (x — 2)dy = (2 - y)dx is

A) Only R.H.S. exact B) Only L.H.S. exact

C) Notexact D) Exact d.e. (04 Marks)
Solve Cosy dy_ Siny ! =(x+1)°. (04 Marks)

dx 1+x
Solve (yzexyz +4x° )dx + (2xy e —3y? )dy =0. (06 Marks)
Find the orthogonal trajectory of r = a (1 + Cos 0). (06 Marks)
Choose the right answer :
. - . .. Lt(un)
1)  For a series of positive terms Zun does not tend to zero then the
= n— o
series is,

A) Convergent B) Cannot conclude C) Oscillatory D) Divergent

1)  If positive term series Z u,, Zv both are divergent then Zu - Zv 1s
n=l n=l n=|

A) Divergent B) Convergent C) Cannot predict D) Oscillatory
iti) The series llz + ZLZ + glg F o is

A) Divergent B) Convergent C) Oscillatory D) None of these
. e . . . . Lt u Lt u
iv) If an infinite series > u, is convergent and if =k, , —l =k,

n—ow u, n—>wu.,
then,
A ki=k B)k; #k; O) k; <k; D) k; >k,
(04 Marks)
9 11 13 15
Test the convergence of + + + + e (04 Marks)
6.7.8 11.12.13 16.17.18 21.22.23
32 32 42 32 42 52
Test the convergence of 1+2+3+4+5+4 2 x+5 x>+ 5" x 4. (06 Marks)
4? 4°5 4°.5°6

. . o ey .2 4 5
1) Using Leibinitz’s test, detect the nature of the series, 372 + 3 g ......
i1) Define conditional convergence and give one example. (06 Marks)
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Choose the right answer :

i)  The line X1 Y;Z = 21_15 and the plane 5x +4y—2z=8,

A) Intersect at an angle n/4 B) Intersect at an angle n/6

C)  Are perpendicular D) Are parallel
ii)  The direction cosines of X, y, z axes are respectively

1 1 1

Ay LL DA, -, D), 1, -D) B) (\/5,0,0) (0,\/:2_,0/] [0,0ﬁJ

¢) (1,0,0)(0,1,0)(0,0,1) D)(,-1,-1) (-1, 1,-1) (-1,-1, 1)
iil) A point on a line s y+3 =~Z:-1 i

2 6 10

A) (-1,0,6) B) (1, 0, 6) O) (-1, 0, -6) D) (1, 0, -6)
iv) A line perpendicular to plane is

A) Perpendicular to all the lines in the plane

B) Perpendicular to one set of parallel lines in the plane

C) Perpendicular to exactly one line in the plane

D) A line can not be perpendicular to the plane (04 Marks)
Find the angle between the lines AB and CD, where :
A=(1,2,3), B=(4,59), C=(2,4,6), D=(5,7,8). (04 Marks)
Show that the points (1, 1, 1) (2, -3, 11) (4, -2, 4) (1, 0, 4) arc co-planar. Find the equation of
the plane passing through the given points. (06 Marks)
Find the shortest distance between the straight lines

x-3 y-8 z-3

30 -1 1
X+3_y+7_z-6 (06 Marks)
-3 2 4

Choose the right answer :
. - > . - - 2 _ _ - _
i) If ¥ =op withp=(x,y,2),0=(0,0,0),x=t",y=2t-3, z=3t-Sthen 7 att=1]

is
Ay 1-j-2k B)i+2j+3k C)i+j+k D)yi—j+2k

ii) Recognize thc meaningless expression, for ? = vector function and ¢ = scalar
function
A) grad (divE)  B)grad (grad ¢) O)curl (grad F) D) div (grad ¢)
i)  Curl (curlf‘) is
A) grad (divE)  B)VPF C) grad (divF)- V’F D) (curl)® F
iv) If F is a vector point function, recognize the truc statement :
Ay VxF=-FxV B)V.F=FV CV.-VFE=VxVF D)V.-F#T.V

(04 Marks)
Find the angle between the normals to the surface xy = z2 at the points (4, 1, 2) and (3, 3, -3).
(04 Marks)
i) For what value of ‘a’, vector point function F is solenoidal
if F=Qx+3y)i-(Gx+4y)j+(y—aznk
i) Is F = (6xy +2°) i+ (3x*—2)j+ (3xz - y) k, irrotational? (06 Marks)
If F and ¢ are vector and scalar point functions respectively then prove that
div (¢ F) =¢ (divf*‘) + (grad ¢) - F. (06 Marks)
* % Kk k X
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draw diagonal cross lines on the remaining blank pages.

2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8 = 50, will be treated as malpractice.

Important Note : 1. On completing your answers, compulsorily

USN [ ! 10MATI11

First Semester B.E. Degree Examination, January 2011
Engineering Mathematics - |

Time: 3 hrs. , Max. Marks:100
Note: 1. Answer any FIVE full questions, choosing at least two from each part.

2. Answer all objective type questions only on OMR sheet page 5 of the answer booklet.
3. Answer to objective type questions on sheets other than OMR will not be valued.
PART — A
1 a. Choose the correct answer : '
1) If f(x) is continuous in [a, b], differentiable in (a, b) and f(a)= f(b), then there exists
C &(a, b) such that f'(c) = 0. o

A) unique B) infinite C) al least one D) no such
i1) The Maclaurin’s series of f(x) = k(constant) is,
A)f(x)=k B)f(x)=0 C) does not exist D) f(x) = k!
i11) The n™ derivative of -~ 18
(x+2)
(=D"(n+2)! 1 v
A) ———— B) —— C) ZERO D) N f these.
A(x+2)"" ) k12 ) ) None of these
iv) The 12" derivative of y = e sin2x is
A) (64)y B) -4096y C) 32)y D) None of these.
(04 Marks)
h. Ifx=tan(logy), prove that (Hx2 War + (2nx — Lya +n(n-1)y,-1=0 (06 Marks)
c. Expand log(sec x) by using the Maclaurin’s series expansion up to the term containing x*.
(05 Marks)
d. State and prove the Lagrange’s mean value theorem. (05 Marks)
2 a. Choose the correct answer :
1) Which statement is true?
A) % ,E , o - o0, Oxo0 are not indeterminate B) 0°, «” are not indeterminate
e o]
C) 17 is not indeterminate D) None of these.
ii) The angle between r = asin® and r = bcos, is
A) /2 B)n C)-n/2 D) None of these.
iii) The radius of a curvature in the polar form is,
2, 22 2, 2932 2, 2932
gy el gy P IEER Ty None of these.
1’ +25° -1, r,” +2r° —r, 1’ +25r, - 1T,
. _ Lim 2F -3,
1v) —— 1S,
x>0 5 -6
A log(2/3) B) log{—z— 3 ‘ C) 10g[%-§] D) None of these.
log(5/6) 36 >/6 (04 Marks)
1/x
i inxsin™ . Lim (243" +4"
b. Evaluate : i) Lim EIEXSIZn X it) i (06 Marks)
x>0 X x—=>0 3
¢. Derive an expression for the radius of curvature in the pedal form. (05 Marks)

d. Find the radius of curvature of a’y =x’—a’ at the point where the curve cuts x-axis.(05 Marks)
1of4



10MATI11

Choose the correct answer :
3

i) Ifu= ax* + by” + abxy, then aizu

A) Zero B)a+b+ab C)ab D) None of these.
ii) The Taylor’s series of f(x, y) = xy at (1, 1) is
A1+ [x-1)+({y-1] B)1+[(x-1D+(y-D]+[x-Dy-1]
O-Dy-1) D) None of these.
iii) The Jacobian of transformation from the Cartesian to polar coordinate system is,
INY & B) r’cosd C) r’sind D) None of these.
iv) Ifu=f(x, y), x=0(t), y = y(t), then du/dt is,
aydude dudy - gydx dy o) B, B by None of these.
dx dt dy dt dt  dt ox dt Oy dt
) (04 Marks)
2.2
Ifsinu=X Y , show that x@+ygu—=3tanu (06 Marks)
X+y ox
Ifu= 2 , V= Y2 andw= 22 , find J=_6___(u,v,w) . (05 Marks)
z X Yy a(x) Y, Z)

If the H.P. required by the steamer varies as the cube of the velocity and the square of the
length, find the percentage change in H.P. for 3% and 4% increase in velocity and length
respectively. (05 Marks)

Choose the correct answer :
i) The gradient, divergence, curl are respectively

A) scalar, scalar, vector B) vector, scalar, vector

C) scalar, vector, vector D) vector, vector, scalar
i) V=y’zi+zixj+x'yk is ,

A) constant vector ~ B) solenoidal vector C) scalar D) None of these.
iil) Curl grad f is,

A) grad curl B) curl grad f+ grad curl f  C) zero D) does not exist.

iv) If the curvilinear system is spherical polar coordinate system then the radius vector R is
A) rsinBcos¢T+rsin95in dfj +rcosOk B) rsinfi + rcos‘%ﬁ +rk

C)i+j+k D) None of these. (04 Marks)
Ifp=x>+y*+7z*and F=x*i+y?j+2%k, then find grad¢, divF, curlF. (06 Marks)
Prove that div Curl F=V.Vx F =0. (05 Marks)
Prove that the cylindrical coordinate system is orthogonal. (05 Marks)

PART -B

Choose the correct answer :

n
i) The value of J’sin5 xcos® x dx is

>x3x1 B) 4x2 = 03] 2x4x2 D) None of these.
11x9%x7 11x9 2 11x9x7
ii) x*+y*=x% is symmetric about
A) x-axis B) y-axis C) the liney =x D) All of these
iii) Surface area of a solid of revolution of the curve y = f(x), if rotated about x-axis, is:
b b b b
A) I27ty dx B) .[27'0( dy 0] J 2ny ds D) f21tx ds

20f4
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iv) Asymptote to the curve y2(a —x)=xis

A)y=0 B)x=0 C)x=a D) None of these.
(04 Marks)
x® -1
Evaluate I——-— dx, a=>0. (06 Marks)
o logx
n/2
Derive the reduction formula for J‘sinn xdx. (05 Marks)
0
Compute the perimeter of the cardiod r = a (1 + cos0). (05 Marks)

Choose the correct answer :

ey (ayY
i) For the differential equation (5—3—} +(a—};-) +y=x*, the order and degree
X X

respectively are

A)2,6 B)3,2 C)2,4 D) None of these.
i) YiYoois

dx x

A) Variable separable and homogeneous B) Linear

C) Homogeneous and exact D) All of these.
iii) ydx — xdy = 0 can be reduced to exact, if divided by

A +y B) C)xy D) All of these.

iv) Orthogonal trajectory of y” = 4a(x + a) is
A)xX=4da(y+a) B)xX'+y=a C) Self orthogonal D) None of these.

(04 Marks)
Solve: (1 +y))dx + (x —eT Y Ydy =0 (06 Marks)
Solve: (y%e™' +4x)dx +(2xye™ —3y’)dy =0 (05 Marks)
Find the orthogonal trajectory of the cardiods r = a(l — cos@) , using the differential
equation method. (05 Marks)
Choose the correct answer :

i) Which of the following is not an elementary transformation?
A) Adding two rows B) Adding two columns
C) Multiplying a row by a non-zero number D) Squaring all the elements of the matrix.
1 2 3
ii) Rank of the matrix A={2 4 6/ is
3609
A)3 B) 1 02 D) None of these.
iii) The solution of the simultaneous equations x +y =0, X — 2y=0is
A) only trivial B) only unique C) unique and trivial D) None of these.
iv) Which of the following is in the normal form?
(1 0 0 0]
1 00 1 00 0100
A)A=10 1 0 B)B=|0 1 0 C)C={0 0 1 0] D)Allofthese.
0 00 0 01 0 0 01
(0 0 0 0]
(04 Marks)
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91 92 93 94 95]
92 93 94 95 96
Find the rank of the matrix {93 94 95 96 97|. . (06 Marks)
94 95 96 97 98
95 96 97 98 99

For what values of A and p , the following simultaneous equations have 1) No solution  ii)
a unique solution iii) an infinite number of solutions?

J

x+ty+z=6; Xx+2y+3z=10; Xx+2y+tiz=u. (05 Marks)
Solve, using the Gauss-Jordan method. ,
x+ty+z=9; X—2y+3z=8§; 2xX+y—-z=3. (05 Marks)

Choose the correct answer :
i) The eigen values of the matrix A exist, if

A) A is a square matrix B) A is singular matrix
C) A is any matrix D) A is a null matrix.
ii) A square matrix A of order ‘n’ is similar to a square matrix 3 of the order ‘n’ if
A)A =P 'BP B) AB = Null matrix C) AB = Unit matrix D) None of these.
iii) Which of these is in quadratic form?
A)x2+y2+22—2xy+yz—-zx B)x3+y3+z2
CO)(x—-y+ z7)* D) None of these.
1v) Quadratic form (X'AX) is positive definite, if
A) All the eigen values of A are > 0 B) At least one eigen valuc of A is> 0
C) All eigen values > 0 and at least one eigen value =0 D) No such condition.
(04 Marks)
Find the eigen values and eigen vector corresponding to the largest eigen value of the matrix
1 3]
A= , I 5 1 (06 Marks)
L’j 11
-1 1 1 :
IfP=) 0 -1 2 isamodal matrix of the matrix A in Q.No.8(b),and inverse of P is
|11 1]
-3 0 3
p'=|2 -2 2|, then transform A in to diagonal form anc hence find A* (05 Marks)
1 2 1

Find the nature of the quadratic forms for which corresponding eigen values of the
corresponding matrices are given as

Matrix Eigen values

A 2,3,4

B -3,-4,-5

C 0,3,6

D 0,-3,-4

E -2,3,4

(05 Marks)
% % % ok ck
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