10MAT11

V’Fi\’,rst Semester B.E. Degree Examination, Aug./Sept.2020
S Engineering Mathematics - |

Max. Marks:100
~Note: Answer any FIVE full questions, choosmg at least two from each part.

PART - A

1 a Choose the correct answers for the following : (04 Marks)
1) Maclaurin’s series expansion of €™ is
3 x2 3
A) l+x+x T+ by B) l-x+X7+%+. ..

C) x+—’£+£+__-_ : D) None of these

ii) The (n—2) times derivative of X" is
A)(n-1)! B) (n-2)! ~ C)n! D)0
i) If y = cos’x then ya is

A) 2° cos(2x+£27£j B) 2™ cos(2x+n—2nj

50, will be treated as malpractice.

C) 2" cos n_27t D) 2" cos2x

iv) In the Rolles theorem if F’(¢c) = 1 then the tangentatx = c
A) parallel to x — axis - ““B)parallel to y-axis
C) perpendicular to x-axis D) none of these

b. Ify=(sinh™ x)? prove that(1+x?)y,,, +(2n+ Dxy,, +n’y, =0. (04 Marks)
Verify Lagranges mean value theorem for the function f(x) = cos® x in(0, Z). (06 Marks)

d. Expand Tan(% +x) using Maclaurin expansion up to 4" degree term. (06 Marks)

2 a. Choose the correct answers for the following :

CMRIT LIBHARY (04 Marks)
1) The values of Lt _ Tan(5x)cat(3x) is " RANGALORE - 560 037

x—0

3 5
A) = B) = C) 15
)5 vB) 3 | )
if) The radius of curvature of the curve 2ap2 =ris
A) % 2ar B) 2ar C) %\/ 2ar D) none of these

iif) The angle between the curvesr= aee andre’=bis

n Z ) B)% C) 0 D)n

iv) The angle between two curves at the point P is —723 iff Tan¢; Tang,=- - - -

A)

N a

B)0 C)-1 D)1

[1% 4ok +3%T‘

Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.
2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8

b. EvaluateLt, (04 Marks)
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Find the angle between the curves r =6 cos 6 and r = 2(1 + cos 0). (06 Marks)
Find the radius of curvature of the curves x =a[cost+tsint] and y =a[sint—tcost].
(06 Marks)
Choose the correct answers for the following : (04 Marks)
. 2 Ou Ou_
i) Ifu=x"y ¢(y/x), then x = +y o ‘
A)0 B) 2u C)3u D) 4u
ii) If AC—B*<0 and A <0 then f{xy)at (a, b) _
A) Max value B) Min value C) Saddle point D) none of these
iii) In a plane triangle the maximum value of cos A cos B cos C is
3 1 5 7
A) 8 B) 8 ) 8 2 8

iv) Ifu=f(r, s) where x+y=r,s =x—ythen %+@ is

‘ 2
a2 B) 22 ot py 20
or or 0s Or0s
If u=f y—x,z—x prove that xz—a—u—+y2@+22@=0. . (04 Marks)
Xy = zx ox oy oz
Ifu=x*- y* and v = 2xy where X =r cos 0, y = r sin 8. Determine the values of Ziueri )
T
(06 Marks)
Find the extreme values of § = xy + 2yz + 2zx subject.to condition xyz = 32. (06 Marks)
Choose the correct answers for the following : (04 Marks)
i) A gradient of scalar point function ¢ i.e. V§is
A) Scalar quantity B) Vector quantity
C) Zero ¢ D) None of these
ii) Directional derivatives is maximum along
A) Any unit vector B)Normal to the surface
C) coordinate axis .« D) none of these
i1) The«diivergence in orthbgonél curvilinear coordinates V- F is
1 0 43 ;
A) 2 —(h,h,F, B) div (Fae
; ) hlh2h3 au(yz 3 1) ) ( 22)
C) —I—Z—a—(hzhl gj ' D) None of these
h,h,h; 6u\ h ou).
iv) If & &5 ¢ are unit base vectors:then [e; e; e3] is equal to
A)l B) e; C)2 D) 0.
Show that F = (x2 —yz)i+ (y2 = zx)j+(2* — xy)kis irrotational and find ¢ such that E* = V¢.
(04 Marks)
Prove that Vx(¢XJ=V¢xZ+¢(VXX). (06 Marks)

Prove that gradient in orthogonal curvilinear coordinates is

V¢=-1__6913‘1‘+L@62+L_a®_¢é3. (06 Marks)
h; ou h, ov h, ow
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PART-B
a. Choose the correct answers for the following : (04 Marks)
%
i) The value of '[cosa (4x)dx is
0
1 1 T 1

A) — B) - C) = D) —

)3 )% ) 3 ) 3

ii) One asymptote for the curve x® +y° = 3axy is equal to
A) x+y—-a=0 B) x-y+a=0
C) x+y+a=0 D) x-y—-a=0
iii) The surface area of the sphere of radius 4cm is :
A) 32cm? B) 64cm® 0 64mcm’ D) None of these
iv) The length of the arc:forthe curve x = f(y) is :
A)s_j 1+(dyj B)s—j L)
dx dy
dy\’
C) J2+| — D) none of these
dx . {
2
b. Evaluate J.x3\/2x —x*dx. (04 Marks)
0
c. Derive the reduction formula of Jsin“‘ x cos"x dx . (06 Marks)

d. Find the volume generated by revolving the cardioid r = a(l + cos 0) about the initial line.
’ (06 Marks)

a. Choose the correct answers for the following :

(04 Marks)

i) The differential equation 31: sin(x + y+4)with.y(0)=11s
X

A) Boundary value problem B) Initial value problem
C) General solution . D) None of these

i) The integrating factor of the differential equation &y +ycotx =cos X
A) sin X ' B)cosx C) tan x D) sec x
iii) Forthe differential equation — dy Lo y - which of the following is not applicable
x x x

A) It is Bernoulli equation B)Itis homogeneous

C) It is not exact D)y=2x*/1+x
iv) The orthogonal Trajectory of the family r = a(1 + sin 0) is
A) a(l + cos 0) B)r="b(1 —sin )
C)r=>b(l =cos.0) D) None of these
b. Solve (4x — 6y = 1)dx — (2x — 3y +2) dy = 0. (04 Marks)
c. Solve (2x logx — xy)dy + 2ydx = 0. (06 Marks)
d. Find orthogonal Trajectory of the curve r" =a"[l+cosn6]. (06 Marks)
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7 a. Choose the correct answers for the following : (04 Marks)

i) If the Rank of matrix A # Rank of Augment matrix [A : B]. Then the system of
equations have

A) Solutions B) unique solution
C) infinite number of solutions D) In consistent
ii) The coefficient matrix is reduced by row operations to a diagonal form is
A) Gauss elimination B) Echolon method
C) Gauss Jordan method D) None of these
iii) If A is square matrix such that/AtA"= I then the value of A”A
A) A? B) I C) A™ D) None of these
iv) A square matrix in which.a; =aj; for all i and j then it is called '
A) Unique matrix B) Symmetric matrix C) Skew matrix D) None of these
b. Find the Rank of the matrix by reducing them to the normal form
01 2 -2
40 2 6 (04 Marks)
L 13 1 J
. Solve the system of equation by using Gauss Jordan method :
x+ty+z=9
2x+y—z=0
2x + Sy +7z=52. (06 Marks)
d. Solve by gauss elimination method :
Xx—2y+3z=2
3x— y+4z=4
2x+ y—2z=5. (06 Marks)
8 a. Choose the correct answers for the following : (04 Marks)
i) The eigen values of the matrix A =[ 2 _jjl are
A)6,-1 B)2,3 C)-6,1 D)-6,-1
ii) The index and signature of the quadratic form x? +2x2 —3x2 are respectively
A)Index = 2 Signature = 1 B) Index = 1 Signature =2
C) Index = 1 Signature =1 D) None of these
iii) If A in an eigen value of symmetric matrix then A is
A) Real ‘B) Complex C)Both (A) and (B) D) None of these
iv)" The matrix of the.quadratic from 4x*=2y® +z° —2xy + 6xz is
4 1.3 4 -1.3 4 -1 0
A)|l-1 —2:0 B)|_1.22 0 Olo 2 o D) None of these
3. 01 3 .0 1 3 0 1

b. Find inverse transformation of the following linear transformation :
y1= X1+ 2X+ 5X3
y2=2x1+4x,+ 11x3

y3 =—Xz + 2X3. (04 Marks)
C. Find the eigen values and eigen vector for small eigen value
2 01
0 2 0f ' (06 Marks)
10 2] . '
d. Reduce.the quadratic form 3x% +3y* + 3z% + 2xy — 2yz + 22X into canonical form. Find its
nature. (06 Marks

***40f4***



