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

2. Any revealing of identification, appeal fo evaluator and /or equations written eg, 42+8 = 50, will be treated as malpractice.
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Flrst Semester B E. Degree Examination, December 2011
' Engmeering Mathematlcs -1

Time'.3h'rs L p® ® B A Max. Marks:100

Note: 1. Answer any FI VE full quesnons, 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 ta_ objective type questions on sheets other than OMR will not be valued.

: : PART - A _
1 a. Choose your answers for the followmg o L _ (04 Marks)
' 1) Ify= _x_,then yn is : '
oE 1 _ | N | _.
A) (_l)u-'lnl . B) (—1) n' : ) M : D) (-I)"n!
_ - (x- 1)'"' : x-1™ (x-1)°
i) fy= log(ax+b) then y; is s _
Ay Clinia” By (1)7na® ) 0 (-_1)*‘*'(n-1-)za"' .D) (=1 (n-1)ta"
(ax +b)" (ax +b)™ L (ax+b) (ax + b)™
- i) Iff(x) =sinx, x e(O ), then by Rolle’s theorem the value of “x’ where the Tangent is
paralie] to x — axis. §terzs o oA
A) 0 B % T o % . my |
, 1v) Expansion of log (l+x)1np0wers ofx is _ = fre
A) x+ X, 200 B) x-X,X X
2 W | 2N 4.
SR . p) X_X, %
. o2 3 ' o234 . -
a. If x=Tan(log y), show that (14+x )yt + (2nx-1)y, + n(n—l)yl1 1=0. (04 Marks)
~b. State and prove Cauchy s mean value theorem. . . (06 Marks)
¢. Expand f(x) = sin (¢* -1) in power’s of X’ upto the terms _contammg x*, ' (06 Marks)
"2 a Choose your answers for the followmg e - : (04 Marks)
- 1) The indeterminate form of Lt[ _x l)]
. . a MLX- I logx
A) 0- B) | C) 2'9- ' D) None of these

ii) The angle between the radlus vector and . the tangent to the curve roes o PO
where K and a are constants, is : ' : :
A) K - By 8. C) o ' Dy O

iif) The Pedal equation of the curve r= a0 is.
A) pP=at = B) 1.2 o 1.1, oy Lol.2
pPor pr I S o |
'iv)  The radius of eurvature at any pomt ‘t> on the curve deﬁned by X = f(t), ¥y =6¢(t) is
_gl_ven by : : : .
n P By wreye g _(az__m_ D) EE.Y_L')/
: .XY"‘Y'X ' . [(x-)z +(yt)1]% o : (xtyl___yrxr)% . (x’)’+(y )2

lof4 "



IOMATII :

b. Find the angle of i mtersectlon between the curves " cos(nB) =" and r“sm(ne) b“ .
: 04 Marks)

c. Show that the radius of curvature at any point ‘9’ to the curve x= a (9 + sin 0),
y = a(1-cos 8), is 4acos ( / ) S o . (06 Marks)
d. Eva]uate Eﬂ(#}x . 42, L o - | FOGMarks)
a. Choose your answers for the followmg o x r__ N — l,, o (04 Marks)
i) fu=x"! then 3 is g :
A) ¥logx B) (y-1)x? C) ®¥llogy - D) x’logx
ii) If Z =f(u, v), where u =x + ct and v =x — ct, then -gt?- is givén by
A &Z.& py 2.&  Oc (E_L‘EJ D) ¢ [Z.@J
du ov al i o) v &)
i) Ifx=u(l-v), y=u, then](& JIS equalto S e N
u,v) ' . DRE -y ¥ EYPRY IV
] _ B L8 E " '
A) u B) — C) uv = D) /

iv) The necessary cond.ltlon for the function f(x, y) to possess extreme values is
A) £=£=0  B) fu-£,=0 C) (fx)()—-Fy=0 D) £>0,£>0

b, Ifu=f[}’ X z-x x) snd 2?2_ . e | (04 Marks)
c. Ifx+y+z=u, y+z=vandz=uvw,sh0wthatl[ﬂ)-].=uv. | (GGMérks)
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 Vi is equal to | |
. R . -R | R s
A 5 B = o9 D). 2R
r 2 T .
iiy If F=3x%- xyj + {a-3)x z k is solenoidal, then ‘a’ is equal to
A} O ~ B) -2 02 D) 3
i)y If A=x%+y%j+2’k, thencurl A is given by 3
A) 2xi+2yj+42zk B) 0 .0 .—"‘”g”k D) 2x+2y+22
iv) The scale factors for cylindrical coordinate system {p ¢ z) are given by
A) (p,1,1) B (1,p, 1) O (L,1,p) . D) None of these
b. Prove that V.9 F=V¢.F+ ¢(V.F). | o (04 Marks)
c. IfF=2xy’ZY+3x%2Y + 4y’ 2k, find i) (V.F) i) Vx F. ' (06 Marks)
d. Obtain the expression for V. F in orthogonal curvilinear coordinate system (u; u; us). _
' . (06 Marks)
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PART-B o -
Choose your answers for the follovnng ' ' - (04 Marks)
i) 'Given ! dx L , then £ I °dx- g'lves N
x+1’ _dx :
A 2ag 2 B 2yng, 2
) Jl(logx) dx = e ) ar(logx) x"dx Aoy
O I(logx)"x“dx- D) f(logx)zx“dx= —2
(1 +n)? _ (t+ny
' 11) 'I'he value of the integral Ism x cos’x dx is
A) 0 B) C) : D) None of these

693 693
iif) The volume of the solid generated by revolving the curve r =a (1 + Cos(:)) about the
line 9 0 is given by _

A) —3—a I(1+Cose) Sin6dg - B) '%a’ _[(1~;~C0.s£))3 Cosd o _
0 0
’ 2x . . p 3
C) 23—""a’ J1+Cos0) sin6 do D) i’%’l-
' 0
iv) The entire length of the asteroid x> + Y=g
A) 4a B) 8a ' Y 6a - D)3a
b. Obtain the reduction formula of the integral fCos X dx ' (04 Marks)
- & Using Leibnitz rule under differentiation under integral sign, evaluate ]108(1‘*2(305")
B _ s Cosx
| ' | (06 Marks)
d. Find the surface generated by revolving the cycloid x = a (0 - SmB) y =a (1 - CosB) about
" its base, (consider one arc in the 1% quadrant), (06 Marks)
a. Choose YOur answers for the following : ' ' o (04 Marks)
. . . . . dy _' y y ,
1)  The general solution of the differential equation 2 se_c( A J+ 4 is
A) Tany/x—logx=c  B) Sin(y/x)-logx=c¢
C) Cosec (y/x)~logx=¢ o - D) Cos (y/x)—logx=c¢
i) Integrating factor for the differential equation 9x I X yis s g 6= y™
' dy y ae™
. A)yz : B)e . C)GZY _ D)eyz %.‘”5&
iii) The general solution of the deferentlal equation (x Vdx+({y-x)dy=0is ¢
S d
A) _i__y__zzi_c  B)yx __y,,, e Q) __yx+>’__c D) None of these
. 2 '
iv)  Given the differential equation of fir, 6, ¢) =0, we get differential equation of .
orthogonal trajectories by changing r% by ;"““ 5
Ay 1& B_a& Q& pyra
rdo do r do : do
b Solve 62 — dxy — 2y%) dx + (y? - dxy —2x° )dy 0 o o (04 Marks)
c. Solve (x+2y )_ y- : | _ - o (06 Marks)
Find the orthogonal trajectories of the family of .eurves_ E;"szyzl = being the
: - . a +
parameter). ' | ' o ' k © (06 Marks)
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Choose your' answers for the fbllowing: , o L ' (M Marksj-_
‘ : 6 1 3 8}y :
i) Therank of thematrix |4 2 6 -1]isequal to.
: 163 95 7
o 16 4 12 15
A)2 : B) 3 C) 4 D)l

ii) The exact solution of the system of equations 10x Ty + z=12,x+ 10y +z= 12
x+ty+ 10z 12 by inspection is equalto :
A) [0007" Byt C)[ll -17F 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 givenby :
A) n : B)n-1 _ C)r-n- : D) n—r
(Where ‘r’ stands for rank of co-efficient, matrix). L -

iv)  The trivial solution for the given system of equations

. gx—y+4z=0, 4x-2y+3z=0, 5x+y—-6z=0is : |

A) (1,2,0) B)(041) C) (000) Dy (a-50)

01 -3 -1}
Using elementary row transformations find the rank of the matrix | 1 0 I 1 ].(04Marks)
' o 31 .0 .2
11 2.0
Test for ‘consistency and solve the system of equatlons x+4+3z= 0, x-y+tz=0,
2x -y +3z=0. : (06 Marks)
Applymg Gauss Jordan method solve 2x+3y—z=5, 4&x+ 4y 32 =3,2x-3y+22=2,
: cth) RS | (06Marks)
Choose you;answers for the following : | B '_ R | (04 Marks)

i)  The linear transformation y = Ax is regular if : .8
A) [Al=0 B) |A|=1 ) |A]=-1 D) |A|=0

ii) The transformation £ = x Cosa - y Sinot , = x Sino +y Cosc is orthogonal then the
inverse of the transformation matrix is'given by

A) Cosa.  Sina B) Cssoc —Sino C) Sino Co.sa. D) eSmo._. Cssa
—Sino,  Cosa. Sina  Cosa Cosa. - Sina Cosa.  Sino

- ii) The eigen vector ‘x” of the matrix ‘A’ correspondmg to eigen value ‘A’ satisfy the

equation o

A) AX=L1X . B)A(A-X)=0 C) XA-AA= 0 D) |A—M|x.=o
iv) . Two square matrices A and B are similar if _ o
-~ 'A) A=B B) B= plap - C) A'=B! D) At=B"
Show that the transformation given below Vi=2x1+%+x3, R2=x1+x2+2x,
y3=X1- 2x3 is regular and find the inverse transformation. - . (04 Marks)

-1 1 2 : _

Fmd the matrix P which dlagonallzes the matrix: A= 0 -2 -1|- - - (06 Marks)

0 0 -3

Reduce the quadratic form  x? +3x] + 3%} ~2X,X, in to canonical form by an appropriate

orthogonal transformation which transfomls X1 X2 X3 in terms of new vanables Vi V2 V3.

(06 Marks)

g
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