USN N 10MAT11

First Semester B.E. Degree Examination, June/July 2016
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 bog;
3. Answer to objective type questions on sheets other than OMR will not be val

: PART — A e
£ f’“‘i”"ff* :
‘é 1 a. Choose the correct answers for the following : g /(04 Marks)
s 2 O
% ) Ify=e™ ,then ym +2xy,+ 20y, is equal to
< A) n’y B) 0 C) 2n >
é i)  Geometrical meaning of LMVT is that tangent parallel to ("
,3 A) chord B) x — axis C) y—axis\ ) D)x=y
E 1) Taylors series about the origin is i
o X R X
. A) YO+ x71(0)+ 2y (0) + ~ - BY0) ~xy(0) + -y2(0) - -
&

2 B, 2 5
X P b X X
C) xy1(0) +-y2(0)+ =~ DD (O~ + o+ y2 O+ -

iv) Maclaurin’s expansion of cos hx is

A) x—%j—+—)—(5;—— B) x+%}+§—?+—— C) 1+x7?+%+—— D) l_x2_2'+xT‘:__.

% \ v
b. Ify= y=e2si0 'x , PT(1- x;}*Ymp_ —(2n+ 1) Xyqs1 — (n* + a%)y, = 0. (04 Marks)
C. State : 1) Rolles theorefm 11) Lagrange’s mean value theorem iii) Cauchy’s mean value

theorem. (06 Marks)
Using the Maclauram §'series expansion, expand tan X up to the term containing x’. (06 Marks)

*M%:,

ily draw diagonal cross lines on the remaining blank’

.

revealing of identification, appeal to evaluator and /or equations written eg,
o

‘ z - S S Choose the earrect answers for the following : (04 Marks)
g B X
e T
; 1) Whre of It is equal to
g A x—0
2 SN w&) log(a/b) B) log(B/A) C) log(ab) D) 1
5 ~3)*" Length of the perpendicular ‘p’ from the origin to the tangent
= g A)rcos ¢ B) rtan ¢ C) rsin¢ D) rcot ¢
% .-\ iii) Angle between the radius vector and the tangent is
a8 “uf x;‘”( 1 de de
§ A) tan ¢—l§ B) cotd)=r£dl C) cotp=—— D) tang =r—
S AN r dr do r dr dr
OQ\ iv)  Radius of curvature of a circle is
':; = A) zero B) constant C) n/2 D) .
3 el
g b. Evaluate It |[2-= ' (04 Marks)
g x—>0| a
_g‘ c. Find the angle of intersection of curves r = a(1+ cos 0) and r* = a’ cos 20. (06 Marks)
[1 g2l
d. Prove that for the curve x = f(x) is p = al (06 Marks)
Y2
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3 a. Choose the correct answers for the following :
i)  Ifu=x’, then uyy is equal to
A)xyl (1 +y log x)
B) x” PI log x
C) y (v +logx)
D) zero ~\
i) IfA=fi(a,b);B= fxy(a b) ; C = f,y(a, b). Then f(x, y) will have a maximum at Ca, 1))
A)f=0,£f=0,AC- B*<0and A<0
B) fx = Of—O AC-B*<0and A>0
O f= Of 0,AC-B?*>0and A>0
D) &= Of”O AC-B*>0and A<0

o(X,y)

(04 Marks)

iii) Ifx=rcos6,y=rsin0, then is equal to
r,
A1l B)r O 1 D)0
iv) 8x =[x — Xo| is referred to as
A) absolute error in x
B) error in X
C) relative error in X C
D) approximate error in X. :
_ ax-by . ou Al
b. Ifu=e sin (ax + by) ; show that ng— — &7~ =2abu . (04 Marks)
c. I uE, V= Lo —, W= X, ; show that M 4. (06 Marks)
X y z ~8(xyz)
d. Examine the function xy(a - x —§ ) fot extreme values. (06 Marks)
o W
4 a. Choose the correct ansWers for the following : (04 Marks)
i) A vector ﬁgld F is said to irrotational, if
A) div F 0 B) Curl F 0 C) Grad¢=F D) none ..
if) Gwen“d) X’y +y’z + z°x, then V¢ is equal to
X +y+z
(B) 2x+y+ 7)
OO @YD)
LD D) 2(x-y+2)
iii) A vector field F is said to be solenoidal, if
s —
A) V$=F B) div F C) Curl F D) none
iv) V x(V¢)is equal to
‘_)
A) V2 B) Vo C) 0 D) 0.
If A and B are irrotational PT A x B is solenoidal. (04 Marks)
c. Show that V"=n(n+1)r" % (06 Marks)
__)
d. Prove that div curl F =0. (06 Marks)
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PART - B
a.  Choose the correct answers for the following : (04 Marks)
%
1) Value of [ cos® x dx is equal to
-% = '{; Y
5 R
A) 0 B) 33 C) 3_57t D 35 ~° ‘j«»»}
64 128 128 » ~
i)  Iff(x,y) = f{—x, —y) then the curve is symmetrical about o wﬁ“
A) origin B) line y = x C) x — axis D) Wakls
i) If f{r, 0) = f{r, =—0) then the curve is symmetrical about (7
A) line e:% B) 0= C) 8=0
2 2 2
iv)  Parametric equation for x/3 + yA = a/3 (Astroid) is {“«iw
A)x=acos36,y=asin36 B)x=a@”§osz”é,y=asin26
C)x=cos’ 0, y=sin’ 0 D) noiitéi“ig
b. Given: J dx = = (a > b); evaluatp ) dx 5 - (04 Marks)
a+bcosx Jaz +b2 @(a +bcos)
NG
€. Obtain the reduction formula for I smn 6 do. (06 Marks)
d. Find the area of the cardiod r = ag,é']; €05 0) (06 Marks)
A4
a. Choose the correct answergfor the following : (04 Marks)
H +y+1
1)  Substitution ’ :%}‘i‘ansformations the equation : % = ﬁmto homogeneous
formis A\
A)x—p=t B) (y/x) =t C) x/ly=t D)x+y=t
e N dy .
1 Int, ing factor for the D.E. —+ Py =Q, where P and Q are function x only
) | tﬁ@ﬁt% g ey =0 Q
- Oy P B) [P dx C)[Pdy D) P
@i}?“' ecessary and sufficient condition for the DE M(x, y) dx + N(x, y)dy = 0 to be an
() exactis
ON oM
\ A)6_1\£=6_N B)§M+6—N=O C) —=— D) none
by ox oy oy dy o
iv)  The family of straight lines passing through the origin is represented by the differential
equation :
A) ydx+xdy=0 B)xdx+ydy=0 C)xdy-ydx=0 D) none.
X X
b. Solve(l + eA)dx + e/y(l - i)dy = (04 Marks)
y
c. Solve (1 + y*)dx = (tany —x) dy. (06 Marks)
d. ST the family of parabolas y* = 4a(x + a) is self orthogonal. (06 Marks)
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Choose the correct answers for the following : (04 Marks)
¥ 2 -3 2
i) Rankof|2 3 5 1}|is
I 345
A)2 B) 1 C) 3 D) 4 ‘vr
ii) A set of ‘m’ linear equations, with n unknowns posses infinite solution if
A) p(A)=p[A:B]=r=n B) p(A)=p[A:B]=r<n ¢ |/
C) p(A) # p[A : B] D) p(A)=p[A:B]=r>n ;"

iii) For a system of linear homogeneous equation if p(A) = p[A : B] n, Where n is the
number of un known system was
A) trivial solution B) non trivial solution C) both Aand B .. D) no solution

iv) For non homogeneous system of linear equations, Gau5§ 1am1nat10n method is
applicable, of the coefficient matrix is reduced to ¢
A) Symmetric matrix B) lower trrangular matrix .
C) diagonal matrix D) upper'triangular matrix. .

O P 23

Using the elementary transformation reduce the mat;ﬁ'; A to Echelon form A=|1 4 2{.

25.0 =5
Find the rank of the matrix A. (04 Marks)
Investigate the values of A and p so that the equatlons xty+z=6,x+2y+3z=10,

X + 2y + Az = p, have 1) no solution 11) umque solution iii) infinite number of solutions.

(06 Marks)
Solve the system of equations by, Gauss Jordon method : x+y+z=9,x-2y+3z=8
2x+y—z=3, % (06 Marks)
Choose the correct answcxs for the following : (04 Marks)
i)  Linear transformamm Y = AX is regular, if

A) A is singular ~  B) A is square C) A is non singular D) none

ii)  Sum of eigefi ?aiues of a square matrix is equal to
A) Sum ofthe principle diagonal elements
B) product of principle diagonal elements
C) detérmine of value of that matrix

D) /hone
1it) .The matrix B of same order as A is said to be similar if these exist D such that
(\" A)A=P'BP B)B=P"' AP Oy A" =pPDP P D)B=P' DP
~.4v) Matrix ‘D’ which diagonalises ‘A’ is
wt A) Spectral matrix of A B) Orthogonal matrix of A
C) null matrix D) modal matrix of A.
Show that the transformation, y; = 2x; Xz + X3, y2 = X; + X2 +2X3 , y3 = X; — 2X3, is Regular
and write down the inverse transformation. (04 Marks)
-1 2 =2
Reduce the matrix A=| 1 2 1| to the diagonal form. (06 Marks)
-1 -1 0
Find the rank, index, signature of the following quadratic form :
2% -2y + 2y2 2xy — 8yz + 6zx. (06 Marks)
* % % k %
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