50, will be treated as malpractice.

‘Important Note : 1. On completing your answers, compuisorily draw diagonal cross lines on the remaining blank pages.
2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8
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First Semester B.E. Degree Examination, December 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 your answers for the following : (04 Marks)
i) Ify= _x ,theny,is
x~1
A) -1)"'n! B) (=1)"n! - Q) D'+ D) (¢1)'n!
- (x-1)™ (x-1™ (x-1)°
ii) Ify = log(ax+b), then yj is
A) (-D"nla” B) (1)"'nla’ ) D @-har D) CD'(@-Dla’
(ax+b)" (ax + b)™" (ax +b)" (ax +b)™!

iii) If f(x) = sin x, x €(0, ©), then by Rolle’s theorem the value of ‘x’, where the Tangent is
parallel to x — axis.

A) 0 B T 0 ™ D) 7%

iv) Expansion of log (1+x) in powers of x is

A) X + _)i.|.i(.3_+_m B) X - £+-)-(:r_.—:,sx—‘--|=...‘ — T
2 3 2 3 4
2 3 2 3 4
C) 1-X,x_ X, D) X_X ¥ _Xx
A TR T TR TR TREE
a. Ifx = Tan(log y), show that (1+x)yns1 + (20x-1)¥a + n(0-1)¥p1 = 0. (04 Marks)
b. State and prove Cauchy’s mean value theorem. (06 Marks)
c. Expand f(x) = sin (" -1) in power’s of ‘x” upto the terms containing x* (06 Marks)
2 a. Choose your answers for the following : (04 Marks)
i) The indeterminate form of [ X _(x-1]is
x> x-1 logx
0 0
A) - B) n C) — D) None of these
o0

ii) The angle between the radius vector and the tangent to the curve r = k %
where K and a are constants, is :

b

A) K B) 6 O o D) O
iii) The Pedal equation of the curve r=a0 is.
A) pl=ar By l_=a c L_1.. py 1_1,2
PP p2 r? p2 ot
iv) The radius of curvature at any point ‘t’ on the curve defined by x = f{t), y = ¢(t) is
given by
"2 '2% o n2 "2 ot orem
A) [x)" +()] B) X'y"-y'x ) _&)+@) D) &Y¥ -yx")
Xy -y () +(y')P" y -yxh Y+

1o0f4
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b. Find the angle of intersection between the curves r" cos(nf) =a" and r"sin(n6) = b".
(04 Marks)
c. Show that the radius of curvature at any point ‘@’ to the curve x = a (8 + sin ),
y = a(1-cos 0), is 4acos (% ). ‘ (06 Marks)
d. Evaluate I:EO(M)X‘ . (06 Marks)
X 3 :
a. Choose your answers for the following : (04 Marks)
i) Ifu=x""', then % is
A) X 'logx B) (y-1)x'? C) xlogy D) x’logx
ii) If Z = f(u, v), where u=x + ctand v =x —ct, then gtz is given by
A) 2.2 g &,2 C) c(zz__z) D) ¢ (?E-@)
du ov ou ov du v ov du
iii) Ifx=u(l-v),y=uv, then] (}_L) is equal to
u,v)
: 1
A) u B) 4 O uv D) %
iv) The necessary condition for the function f(x, y) to possess extreme values is
A) £=f=0"B) fu-fy=0 C) (f)(y)-f=0 D) £>0,£>0
b, Ifu=f (-y'—xi__x) find x? Ly (04 Marks)
—5'('5"“ %5 ox - - . S o i —— e
c. Ifx+y+z=u,y+z=vandz=uvw,showthatJ(—)—(’—y’%j=uv. ' (06 Marks)
u,v,w
d. The Horse power required to propel a steamer is proportional to the square of the distance
and cube of the velocity. If the distance is increased by 4% and velocity increased by 3%,
find the percentage of increase in the Horse power. (06 Marks)
a. Choose your answers for the following : (04 Marks)
i) If R =xi+yj+zk, |R | =r, then V¢* is equal to
A = B) R C) R D) 2R
r 2 r
iiy IfF=3x%- xy) + (a-3)x z k is solenoidal, then ‘a’ is equal to
A) O B) -2 C) 2 D) 3
iii) If A=x%+y%+22k, thencurl A is givenby
A) 2xi+2yj++2zk B) 0 ) ﬁ““_yzlﬂ D) 2x+2y+2z
iv) The scale factors for cylindrical coordinate system (p ¢ z) are given by
A) (p,1,1) B (1,p, D) C) (L,L,p) ‘D) None of these
b. Prove that V.9 F=V¢.F+ ¢(V.F). (04 Marks)
c. IfF=2xy’z"+3x%%2%Y + 4x}y’2k, find i) (V.F) i) Vx F. (06 Marks)

d. Obtdin the expression for V. in orthogonal curvilinear coordinate system (u; u u3).

(06 Marks)

20f4
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PART-B
Choose your answers for the following : - (04 Marks)
i) Given { *dx = L , then iz— I "dx gives
x+1° dx?
1
2,1 _ 2 2,n _ 2

!(log x) x"dx = ey j(log x) x"dx = T+ny

| logx)"x"d D) J!(logx)zx“dx -2

!( ogx) X dx =Gy ; (1+n)’
i) The value of the integral I'sin" X cos’x dx is

A) 0 B) 8 C) 3r D) None of these

693 693
iii) The volume of the solid generated by revolving the curve r = a (1 + Cos0) about the
line 6 =0 is given by

A) %Ea’ j(l +Cos0)’ Sin6 do B) %”a’ J’ (1+ CosB)® Cos do
0 0
2n 3
%Ea’ 1+ Cos)” sind do D) 2
[}
iv) The entire length of the asteroid x*° + y*° =a??is
A) 4a B) 8a C) 6a D) 3a
Obtain the reduction formula of the integral ICos xdx. (04 Marks)
Using Leibnitz rule under differentiation under integral sign, evaluate ]“°g(1 +2Cosx) o
s  Cosx
- S o (06 Marks)
Find the surface generated by revolvmg the cyclold x=a( - SmG) y a (1 - CosB) about
its base, (consider one arc in the 1* quadrant). (06 Marks)
Choose your answers for the following : ' (04 Marks)
. : . . . . dy _ y y .
i)  The general solution of the differential equation ™ —sec( 4 )+ 4 is
A) Tany/x-logx=c¢c B) Sin (y/x)—logx=c¢
C) Cosec (y/x)—logx=c D) Cos (y/x) —logx=c¢
ii) Integrating factor for the differential equation dx  2x _ y? is
dy 'y
A) ¥ B) e C) ¥ D) e¥’
iti) The general solution of the differential equation (x —y)dx +(y—x)dy =0 is
2 2
A X_, ¥ _. B)x_ ¥ _ O X _yx+¥--¢ D) None of these
) y2 )2y+2c )zyx+2c_) ‘

iv) leen the differential equation of f(r, 8, c) = 0, we get differential equation of
orthogonal trajectories by changing r%ﬂ by
r

A) ldr B) _p4r C) -ldr D) rdr,
r do de r do do
Solve (x* - 4xy — 2y?) dx + (y* —4xy — 2x%) dy = 0. (04 Marks)
Solve (x +2y* )% y. (06 Marks)
Find the orthogonal trajectories of the family of curves X + ¥ =1 (‘A’ being the
a’ bi+A
parameter). (06 Marks)
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Choose your answers for the following : (04 Marks)
6 1 3 8
i) Therank ofthe matrix |4 2 6 -1|isequalto
103 9 7
16 4 12 15
A) 2 B) 3 C)4 D)1

ii) The exact solution of the system of equations 10x +y+z=12,x+ 10y +z=12,
x+y+ 10z =12 by inspection is equal to
A) [000]" B) [111]7 ont-ay D) [-1 -1 -1}
iii) If the given system of linear equations in ‘n’ variables is consistant then the number of
linearly independent solution is given by
A) n B) n-1 C)r-n D) n-r
(Where ‘r’ stands for rank of co-efficient, matrix).
iv)  The trivial solution for the given system of equations
qgx-y+4z=0, 4x-2y+32=0, 5x+y—-6z=0 is

A) (1,2,0) B)(041) C) (000) D) (1-50)
01 -3 -1
Using elementary row transformations find the rank of the matrix |1 0 1 1} (04 Marks)
31 0 2
_ 11 -2 0
Test for consistency and solve the system of equations x +4+3z=0, x-y+z=0,
2X-y+3z2=0. (06 Marks)
Applying Gauss Jordan method solve 2x + 3y ~z=5, 4x +4y—-3z=3,2x -3y +2z=2.
(06 Marks)
Choose your answers for the following : — (04-Marks)
i)  The linear transformation y = Ax is regular if
A) |A]=0 B) |A]=1 C) |Al=-1 D) |A]#0

ii)  The transformation & = x Cosa - y Sina , f = x Sina + y Cosa is orthogonal then the
inverse of the transformation matrix is'given by

A) Co'son Sina B) C.osa - Sina Q) Sina Co.soc D) —Sina C?su
~Sina  Cosa Sina  Cosa Cosa.  -Sina Cosa.  Sina

iti) The eigen vector ‘x’ of the matrix ‘A’ corresponding to eigen value ‘A’ satisfy the

equation

A) AX=L1X B) A(A-X)=0 C) XA-AA=0 D) |A-AX=0
iv)  Two square matrices A and B are similar if

A) A=B B) B=P'AP ) A'=B! D) A'=B"!
Show that the transformation given below y, =2x;+x2+X3, y2=x;+x2+2x3,
y3 =X; — 2x3 is regular and find the inverse transformation. . (04 Marks)

-1 1 2

Find the matrix P which diagonalizes the matrix A=|¢9 -2 -1{. (06 Marks)

0 0 -3
Reduce the quadratic form x? +3x3 +3x2 - 2x,x, in to canonical form by an appropriate
orthogonal transformation which transforms x; x x3 in terms of new variables y; y> ys.
(06 Marks)

* % ok k %
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