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
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50, will be treated as malpractice,

il‘st Semester B.E. Degree Examination, June/July 2019
/ Engineering Mathematics - |

Max. Marks:100

Note: Answer any FIVE full questions, choosing at least two from each part.

PART - A
Choose the correct answers for the following : (04 Marks)
i)  Sixth derivative of (3x + 2)7 is
—qao 2 ! 3 ! )
A) 0 B) (108, ~+'3 . Q) 100 &8 . D) 1003
4 (3x+2) 4 (3x+2) 4 (3x +2)"
i)y If y=ax"" +£n then vy, is
X
ay Ty g S ¢) ~22+DY  p) None of these.
% X* :
iii) By Rolle’s theorem for f{x)=|x| in [-1, 1], the value of ¢ is
A)l B) Does not exist C) 0 D) None of these.
iv) Expansion of €* about x=1 is
2
A) 1+(x—1)+(X2'1) oo B) e{l+(x 1)+(X21) ...... }
132 2(x=1)
0) e{l+(x—1)+M)—+ ...... } D) e{l+e"'+e SR }
2! 2!
Ifx=sint, y=cos pt then prove that (1 — X)) Ynr2 — (20 + D)Xy + (P> - D)y, =0
(06 Marks)
State and prove Lagrange’s Mean Value theorem. (04 Marks)
Expand tan'x by Maclaurin’s series upto first four non-zero terms. (06 Marks)
Choose the correct answers for the following : (04 Marks)
| im (1)5
i)  The value of y+— is
¥y 3w y
A) e B) C) 0 D) None of these
ii)  The angle between the curves 1" =a"cosn® and r"=b"tannb is
A) 0 B) n/2 C) Does notexist D) None of these
iii)  The radius of curvature of log(cos x) is
A) sec x B) —see x ) sec’x D) sec’x
iv) The pedal equation of m6 = log(i) is
a
A) ?=p(l+m’) - B)r=ae" Or=p(l+m’)  D)r=p'(l +m’)
Find the angle between the radius vector and the tangent to the curve 2a =r(1 — cos 0)
(04 Marks)
Find the points on y2 = 8x at which the radius of curvature is 125/16. (06 Marks)
lim )
Evaluate (Lz —cot” xj (06 Marks)
x — 0\ x
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Choose the correct answers for the following : (04 Marks)
) If f=1(x,y), x=x(t), y=y(t) then % =
py 200 0y of gy .4 O dy
Ox ot ot 0x ox dx oy dt
o O dx O dy ) A o dy
ox dt oJy dt oy dt oy dt
ii) In N=10nL/R*, ifL is decreased by 2% and R is increased by 2% then the value
of N is
A) increased by 10% B) decreased by 10%
C) increased by 6% D) decreased by 6%
i) If u=x-+y, vA@— 6 =209 pLBKY) 4o
X+y a(x,y) o(u,v)
A) T=0 B) J'=1 C) Jdoes not exist  D)J” does not exist

iv) If (a, b) is a critical point of f{x, y) and at (a, b), fix= A, fyy =B, f;, = C then f(x, y)
has a minimum at (a, b) if

A) AC-B*>0, A<0 B) AC-B*>0,A=0
C) B—AC>0,A>0 D) None of these
2
If u=x’ tan_'(lj —y’tan™ = , then find ou . (04 Marks)
X y Ox0y
I[fu=x+y+z u=y+z uvw=z then find M (06 Marks)
o(u,v,w)

Find the extreme values of x° + 3xy* — 15x* — 15y* + 72x. (06 Marks)
Choose the correct answers for the following : (04 Marks)

i)  The operator V = ii + Ji + ki has the magnitude
ox "oy 0z

A) 0 B) |i+j+k|=3

C) Not defined 2 {(?) +(%) +(§) }
. Z

i) Div(2x’zi-xy’zj+3yZ’k) at (1,1, 1) is

A) 12 B) 8 C) 10 D) -8
iii)  The velocity field is obtained by “Stirring coffee in a cup” is related to

A) Divergence B) curl C) Mixing sugar in it D) Cold coffee.
iv)  The unit vectors e;, e,, e; are called

A) fundamental vectors B) base vectors

C) dependent vectors D) both (A) and (B)

Find the directional derivative of ¢ = x* —y* + 22> =0 at P(1, 2, 3) in the direction of the
line PQ were Q(5, 0, 4). In what direction it will be maximum and what is its value?

(04 Marks)
Prove that Vx(AxB)=(B-VJA-(v-AB+(V-BA-(A-V]B (06 Marks)
Prove that a spherical coordinate system is orthogonal. (06 Marks)

BRA
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PART - B
Choose the correct answers for the following : (04 Marks)
n n/2
i) J-sin"xdx:2_[sin"xdx is
0 0
A) True only when n is even B) true only when n is odd
C) True always D) False always

ii)  The area bounded by the curve x =a(t —sint), y=a(l —cost), 0 <t<2m and its
base x-axis is
A) na’ B) 2na’ C) 3na’ D) 4na’

iii) Ina curve f(x, y) =0, if only even powers of x and y appears in the equation then it is
symmetric about the line
A) x — axis B) y — axis C) origin D) All of these.

n/2
. ~ . 3 .
iv)  The value of I sin’x cos'x dx s
0

A) 2/35 \ B) n/35 C) 6m/105 D)n
2 3/2 '
Evaluate sz (@’ =x?) dx (04 Marks)
0
Find the entire length of x*”* +y*”’ =a?" (06 Marks)
w/2 o D
Evaluate _[ log(l + e;sm X) dx, ais a parameter, by using the method of differentiation
4 sin” X
under integral sign. (06 Marks)
Choose the correct answers for the following : (04 Marks)
)y Ify= l(y + xtan(l)j then sin(zj=
X X 4
A) cx’ B) cx C) cx’ D) cx'
ii) For Mdx+N dy =0, the integrating factor is of the form
1(oM ON (oM ON
A) p—-——|=1(x) R | ———= |=8()
N{ox oy N{ ox oy
1({oM ON 1({oM ON
W =f = | Y Dy =| —=— |=1(x)
N{ody ox N\ dy 0Ox
iii) If (ax® + bxy?)dx + (px’y + qy’)dy = 0 is exact then
A)a=p,b=¢q B)a=gq, b=p C) a=2b=p=q D)b=p
iv) The orthogonal trajectories of x>+ y* =a’ are
A) y=x B) y=kx C) X+ y2 = D) None of these
Find the orthogonal trajectories of x> +y* = 2¢x (04 Marks)
Solve (1 + xz)j—y +xy =sinh ™ x (06 Marks)
X
Solve (X2 +y' + 6X)dx +xy’dy =0 "CMRIT {1BRARY (06 Marks)
. MANGALORE - 560 037
Choose the correct answers for the follow1n§"°?N (04 Marks)
i)  The statement “A matrix has a value” is
A) always false B) always true
C) true only if the matrix is square D) true only if the matrix is orthogonal.
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i) 2x-3y=5 and ax+by=-10 canhave many solutions if (a, b) =
A) (2,3) B) (2,-3) C) (4,-6) D) (-4, 6)
1 2 -3 2 4
iii) Rankof |4 8 —-12 8 16| is
3 6 -9 6 12
A) 0 B) 1 C) 2 D) 3
iv) Inasystem of n linear equations, r and r; are the ranks of the coefficient matrix and
the augmented matrix respectively and r = r; then there
A) is a unique solution if r <n B) is a unique solution ifr > n
C) are infinitely many solutions if r > n D) are infinitely many solutions if r <n

Find the non-trivial solution of the equations

x+2y+3z=0, 3x+4y+4z=0, 7x+10y+11z=0 ifit exists. (04 Marks)
Find the condition satisfied by a, b, ¢ so that the following system of equations may have a
solution:

x+2y—3z=a, 3x-y+2z=b, x-5y+8z=c (06 Marks)
Solve the system by Gauss Jordan method:
x+2y+z=3, 2x+3y+2z=5, 3x-5y+5z=2, 3x+9y-z=4. (06 Marks)
Choose the correct answers for the following : (04 Marks)
i)  Therootsof | A— Al |= 0 are called

A) Latent roots B) Characteristic roots

C) Both (A) and (B) D) None of these
il) A matrix A is orthogonal if

A)|A|=0 B) A=A" C) A=A D) A =AT
iii) If| A|=0 then there atleast one eigenvalue of A is

A) 0 B) 1 C) 2 1 D) A

iv) Ifr is the rank of A and p is the index of X'AX in n variables then the Quadratic form
X'AX is called negative definite if

A)r=n,p=n B) r=n, p=0 Or<n, p=0 Dyr<n,p=r
Determine the nature of the Quadratic form without reducing to the canonical form:
2x7 + x5 = 3x2 +12x,X, — 8%,X, — 4%,X, (04 Marks)
Find the eigenvalues and eigenvector corresponding to the numerically largest eigenvalue of
2 -2 2
A=|1 1 1 (06 Marks)
1 3 -1
Reduce the quadratic form -~ 2x; +6x; +2x2 +8x,Xx, to canonical form by orthogonal
reduction. CMRIT LIBRARY (06 Marks)
BANGALORE - 560 037 '
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