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

50, will be treated as malpractice.

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, Dec. 2017/Jan 2018

Engineering Mathematics - |

) Aax. Marks:lOO
~ Note: Answer any FIVE full questions, choosing- /
) atleast TWO questions from each part.
PART - A )
*t“answers for the following :

(04 Marks)

5 D" -1)a”

D) 3.5
iii) The n™ derivative of cosh2
A) 9N an{e2ax te 2ax} =

C) 2n—2an{623x + (_l)ne—Za

3 e—2ax }

D) 2n—l{eax +e—ax}

Gl (06 Marks)
State and prove Cauchy’s, mean value theorem. I (06 Marks)
By using Maclaurin’s ser‘ ;expand log(1+ cos X) up to th ) term containing x'. (04 Marks)
Choose the correct ar*swers for the following : v (04 Marks)

i) Lim(cos x)/2 15~

x—0 ) ;
, 1
A) 1 &Y B) 0 C) ¢ 3D)e /2 ¥/
i) The angle between the radius vector and tangent to the curver=a ee°°tf‘ at every point is
A)G‘“’ B)—+9 C) a N
iii) The pedal equation to the curver = a 0 is
N 2
“‘i\A) g £ L S C) —
oY Ti Ll 2+a2 r? +a?
w) The radius of curvature of a circle xX* +y* = 5 is
A)S B) /5 C) 0 D) None of 1:11?@;52:
s 1 1 X tan( mx /2a) H
Evaluate : 1) Lim( ] i1) Lim (2 - —j ; (06 Marks)
x—0\ X evX -1 X—a a
Prove that the following polar curves intersect orthogonally : r = a sec’0/2, r = b cosec” /2.
(06 Marks)
Find the radius of curvature of the curve y = 4 sin x —sin 2x, at x =7/, (04 Marks)
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a.,» Choose the correct answers for the following : (@4»:Marks)
ou _0u O o
) Them. R Je== =

ox oy
B) 0 C) 2u D)3u

- ;\ 1 NN

i) H}‘ﬁ\; f4y 5z, 5z — 3%, 3x —4y), then _5_u+ pey +l§3=

30x 40y 50z

B) 1 C)u

iii) Ifx=rcos’

= r sin 0, then the Jacobian of (r, 0) with refgl‘éﬁf;g to (x, y) is equal to
r

B)r o) 1

iv) The percentage erm{ in the area of a rectangle 1f an«z tor of 1% is made while

measuring its sdes 18
g 15 Sig

A) 1% D) 4%
If n= At—A -2 4a®t \pfov& (06 Marks)
If u=e* siny, v =¢" cosy and\\‘xg ”f(u + = (u? +v5) G_%Jra_z_
N4 ’ ou=  ov
(06 Marks)
Givenx=a(u+v),y=b(u—v)andu = r2 cos 20 and v = r* sin 20, find a(x’g) . (04 Marks)
" r,
Choose the correct answers for the foilowmg (04 Marks)
i) If 2 is a constant vector, then.;V(a r ) is \
N -
A) D)|r]|
- A
i) If f =(x+3y)i+
A) 1 : D) 2
iv) The‘sci;élvem factor for spherical polar coordinates (r, 6, ) are O
).01,0, 1) B) (-1, 0, 1) C) (1,1, r sin 0) D)(¢os 6, 1, 1).

o A
“Thei find ¢ such that f =V¢. | (06 Marks)
S _) 5 " N . n_2 R My
Ifr =xi+yj+zk, then prove that Vr =nr r. Hence deduce that
V2" =n(n+ "2 . (06 Marks)
T_ & AN o ;
Express the vector f =zi-2x j+yk in cylindrical polar coordinates. (04 Marks)
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PART - B
C hoose the correct answers for the following :
D) \j Lelbmtz S rule for differentiation under the integral sign is

A) o'(y) = J- f(X y)dx B) ¢'(y) = I—f(x y)dx ‘

f(X,y) D) None of these

oW) &

6J1-x2 dxis

ii) The val&é o

N 15
— i — D) —
oF 765 D) B 764 ) 768"
iii) Asymptote to the\‘c'q \fz(a +x) =x}(a—x) is
b D)y -0

d
D) jan ds.
y=¢
b. 1 }‘gral sign, evaluate J‘de where a.> 0.
) o X1+ xz)
(06 Marks)
| n+2
c. 1,‘2 dx = Qn—tm——n (06 Marks)
. (n+ 2)!r1!2n
d. “8-< 27 rotates about its base. Find the
: (04 Marks)
a. (04 Marks)
i) The general solutlon_~ \pthe differential equation -dl = fsml is

A) cosec(%;}%:ot(/) B) cosec(// ) cot(/)

C) cosec(x ~ D) tan(/ )_ secl?
ii) The mtegratlng factor of the differential equation gl ~fy= X‘“]S
x X
B) x° £y ==
x?

iii) The dlfterentlal equation (x + x® + ay?) dx + (y* —y + bxy)dy = 0 is exact 1t b =

N A) 4a B) 2a C) -3a D) Nope of these
“The orthogonal trajectories of the family of curves y= ax’, where a is the g)arametcr is
\\A)x +y'=¢ B)x*+2y’=¢ C) 2x° +y2—c D) x* - Y’ =¢;

olve (x> —xy + y2 ) dx —xy dy =0. (06\M:ﬁiks)
c. Solve .(x y +xy) (06 Marks)

d. Find the orthogonal trajectories of the family of curves y = x + ¢ e ", where c is the
parameter. (04 Marks)
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/, Choose the correct answers for the following : (04 Marks)

(L= 1 2 3
(,~A;1;i')‘;:;“*The rankof |1 4 2/;
N 2 6 5 S
A)\ B) 4 C) 2 DI

i) Iﬁ an of the coefﬁc1ent matrix is equal to the rank of the augmemed matrix, then the

A) \.;o mcqnmstent B) have no solutio
0] ﬁav ”nﬁmte number of solutions D) is consistent"f
iii) In Gauss’ an method the coefficient matrix reduces to
A) Diagon trix B) Scalar matrix
iv) A square mat‘ said to be symmetric, if

D)Symmetric matrix

A) ajy = aJl WY B) alJ >ajj D) ajy <ayp.
b. Test the following systeis
5x+ 3y+ 7z=4 :
3x +26y+ 2z=9
Tx+ 2y+10z=3. (06 Marks)

c. Solve the following system of equauons by usmg ‘ auss — Jordan method :

2x—3y+z=-1
x+4y+5z2=25
3x—4y+ z=2. (06 Marks)
d. Find the rank of the following matrlx by re ucmg it to echelon form :
=3 =f -3 -1 “
1 2 5 =l X
A= . inad Ko ] (04 Marks
1 0 1 1 ¥ )
0 1 -1 -1
a. Choose the correct answers fqr t}fx’é“ifollowing : : (04 Marks)

A)9 B) 15 .
ii) If3, 6 and - 9 are the eigenvalues of the square matrix

A0 v B) 1 €2
iii) An orthogon Jtransformation preserves the
| y‘i)roduct of vectors B) Cross product of 4% tors
1 D) None of these |

« ; 8 =8 =2
b. ;f”Rcduce the following matrix to diagonal form: A={4 -3 -2].
:g;}f} 3 -4 1
¢. Show that the linear transformation : y; =2X; + X2 + X33 Y2 = X1 + X2 + 2X3 5 y3 = X1 — 2X3
is regular. Write down the inverse transformation. (06 Marks)

d. Obtain the canonical form of the quadratic form :
2%+ 2y + 272 — 2xy — 2yz — 2zx got by an orthogonal transformation. Indicate its rank and
signature. (04 Marks)
* % *4 0f4 % %k 3k



