KUMARAGURU

character is life

GENERAL INSTRUCTIONS TO THE CANDIDATES

1. Candidates are instructed to answer the quest®psraBloom’s Taxonomy knowledge level, (6 Ke)

2. Candidates are strictly instructed not to writetaimg in the question paper other than their rathber.

3. Candidates should search their pockets, desks andhbs and handover to the Hall Superintende:nt/
Invigilator if any paper, book or note which theawyfind therein as soon as they enter the exaroimduiall.

4. Candidates are not permitted to bring electronitches with memory, laptop computers, personal syste
walkie-talkie sets, paging devices, mobile phowcasjeras, recording systems or any other gadgeftidedé
object that would be of unfair assistance to hirer

5. Corrective measures as per KCT examination polieids be imposed for malpractice in the hall lik2
copying from any papers, books or noteml attempting to elicit the answer from neighlsour

B.E/B.TECH DEGREE EXAMINATIONS: MAY / JUNE 2017
(Regulation 2015)
Second Semester
U15MAT?201: ENGINEERING MATHEMATICS- 1|
Common to All Branches

COURSE OUTCOMES

CO1: Evaluate double integral and triple integral to pome area, volume for two dimensional and three
dimensional solid structure.

CO2: Know the gradient, divergence and curl, relébteorems useful for engineering applications.

CO3: Test the analyticity and construct the analytiocction and transform complex functions from onenpl .

to another plane graphically

CO4: Evaluate real and complex integrals over blgtalosed paths or contours.
CO5: Know the applications of Laplace transform and ptsperties and solve certain linear differen ial
equations using Laplace transform technique.
Time: ThreeHours Maximum Marks: 100
Answer all the Questions:-
PART A (10x 1=10Marks)
1.  Which of the following statements are true? CO1 [K4
23 32
1. Ij(xz +2X + 2)dxdy :Jj(xz +2x + 2)dydx .
12 21
2. fﬁdxdydz represents the volume of a cube.
122
3. ﬁdxdy represents the area of a triangle.
00
4. [[ (e y)axdy=[[ (r cosd,r sin6)rarde
R R
a) 123 by 1,24
c) 1,34 d 234
2. 1412 CO1 [Kg]
J. J.dxdy:
0 0
a) n b) 2n
2 4
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Write the correct sequence of steps to find théeabgtween the surfacesx,y,z)=d and CO2 [Ky]
w(xy,z)=d" at the point(a,b,c)
n.n,

.

1. Determine the value of = cosg =

2. Find O¢g andOy .
3. Evaluate(0g),,q and (0¢) .-
. Find 8=cos*(a)
a) 1-2-34 b) 2-3-1-4
c) 1-4-2-3 d 2-3-4-1
State which of the following statements are:true COoz [K]
1. Gauss divergence theorem gives a relationship lestaesurface integral and a
volume integral.
2. Green’s theorem is a special case of Stoke’s theore
3. The scalar form of Divergence theorem is

L[WMWQWW+MMF{”®+@+&MMW%
S \%

4. If F is an irrotational vector, then it is conservative
a) 12 b) 3.4

c) 2,34 d) 12,34

Examine the two statements carefully and séhecanswer using the codes given below: CO3 [K,]
Assertion: The functiorez is not analytic at the origin

Reason:zz is differentiable only at =0
a) Both A & R are individually true and R b) Both A & R are individually true but R
is the correct explanation of A is the not correct explanation of A

c) Aistrue, Ris false d) Ais false, Rrge
Match List | with List Il and select the correamiswer using the codes given below , whe¢€3 [K;]

w= f(z) represents a transformation:

List | List Il

A. Cross ratio i. A point at which a functionnet analytic.

B. Critical point ii. The image of a point is itself under= f(z)

C. Invariant point iii. Invariant under Mobiustrsformation

D. Singular point iv. A point at whichw = f(z) is not conformal
a)  A-ii, B-iv, B-iii, D-i b)  A-ii, B-i, C-iii, D-iv
c)  A-iii, B-iv, C-ii, D-i d) A-iii, B-i, C-ii, D-iv

. 7z-1 . o CO4 [K4]
Write the correct sequence of steps to evalqaztgmdz using Cauchy’s integral
C

formula, where C is the ellips€ +4y? = 4.

7z-1
7z-1 (2—4) f(2) 7z-1 . L
1. dz = dz = dz where f(z)=——= is analytic inside C.
£22-3z-4z ([(m) g i(m)z B)=7 %
2. jzh—_ldz=2nif(—l):M
Z -3z-4 5
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10.

11.

12.

13.

14.
15.
16.

17.

18.

3. The poles are=4 andz=-1, but onlyz=-1 lies inside C.

_ 7z-1 . T7z-1
4. Conaderi 2" | (2_4)(Z+1)dz

C
a) 4-1-3-2 b) 4-3-1-2
c) 1-3-4-2 d) 1-4-3-2

Examine the two statements carefully and select the angging the codes given belc

Assertion:z=0 is an essential singularity df(z) = >~
z

sinz) _

Reason:Li ! 1.
Z-

CO4 [K4]

a) Both A &R areindividually true and R b) Both A & R are individually true but R

is the correct explanation of A

c) Aistrue, Ris false d) Ais false, Rrgd

Match List | with List 1l and select the correstswer using the codes given below:

is the not correct explanation of A

List] :F(s) List I1: LY(F(s))
A 1 i. e'sint
 s2-25+2
B. 1 i, te
s2-25+1
C 1 iii. e‘(e‘—l)
- s2-3s+2
s _ -
1 Iv. e -
D. v
‘-5

a) A, B-ii, C-iii, D-iv b) A-ii, B-i, C-iv, D-iii

c)  A-i, B-iv, C-iii, D-ii d) A-ii, B-iii, C-i, D-iv

If L(x(t))= X(s), then final value theorem for Laplace transfortases that
a) Ww@ﬂ%%@ b) Ww@ﬂm%@

c) gqxﬁzn%9q§ d) y%x@:Hm9d§

PART B (10 x 2 =20 Marks)

(Answer not morethan 40 words)
12-x

Shade the region of integration Inf xydydx .
0 x?

Find the area of the circte= 2cosf by double integration.
The temperature at a point (x,y,z) in space isrgiyeT(x,y,z) = x> +y* - z.

A mosquito located at (4,4,2) desires to fly infsdarection that it gets cooled faster.

Find the direction in which it should fly.
State (i) Green’s theorem and (ii) Gauss’ djeece theorem.

Show that the functionw = z* is analytic.

Identify the image of the half - plangz% under the transformatiow = 1 .
z

Evaluate.[ = ~dz whereC is the circle|z-4 =% :

c(z-2)z-3)

Find the residue of (z) = at its double pole.

(z-1)(z+2)

CO5 [K 4]

CO5 [Ky]

CO1 [K4]

CO1 [K4]
CO2 [K4]

CO2 [K ]
CO3 [Kg]
CO3 [Kg]

CO4 [K4]

CO4 [K4]
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19.

20.

DetermineL (cog’t)+ L(sin?t).
Find the response. in the time domain, given the governing equatiartfie voltage drop

across the capacitor a{s%c + V?f =0,v.(0)=0.

Answer any FIVE Questions:-
PART C (5x 14 =70 Marks)
(Answer not morethan 300 wor ds)

Q.No. 21 isCompulsory

22.

23.

24.

25.

26.

27.

Tr (x2+y? 7
(i) Transform into polar coordinates and evaIuHee ey )dydx 0

00
Hence estimate the value j?)é‘xzdx.

0
(i) Prove that the functiom = x® —3xy® + 3x* —3y? +1is harmonic. Construct the (7)
analytic function f(z) whose real part ia and find the conjugate harmonic functian
: . Y . ()
(i) Change the order of integration J'rj' (x2 + yz)jydx and hence evaluate it.
0 x

(i) Determine the volume of the tetrahedron baeohty the plane (7)

x:O,y:O,z:O,and§+X+E:1
a b c

Verify Stoke’s theorem fo(y -z +2)i - (4+yz)j — zxk over the open surface of the
cube formed by x=0, x=2, y=0, y=2, z=2 above the p{ahe.

2 2 7
(i) If f(z) is a regular function of z, prove th%‘;?z +:7J| t(2) =41(2) (7)

(i) Identify the bilinear transformation which ms&phe pointsL,0,-1 of the z- plane (7)
onto the point,-1,« respectively , in thev- plane. Find the image of the unit circle
|7=1 under this transformation.

(i) Find the Laurent’s series expansion fdf) = valid in (a)|4<1 (7)

(b) 1<|Z<3 (c)|4>3.

N K x> . . .
Evaluat d t t tion.

(i) Evalua ei(xz—ﬂxm X using contour integration

() Find the Laplace Transform of the “trianguivave” function f(t) whose graphis  (7)

t O<t<a
flt)=4" here f(t+2a)=f(t) .
() {2a—t,a<t<2a W ( 3) ©

-
(z+1)z+3)
()

(ii) Solve using Laplace transformg® +3y' +2y =&, y(0)=0, y'(0)=1 (7)

() Find the constanta such that F =(y?cosx+z°J +(2ysinx-4)j +ax?k is (7)
irrotational and find its scalar potential.
2 (7)
(i) Using convolution theorem, determing* 5 3 5
S”+1)s” +9
*kkkkkkkkkkk

CO5 [K,]
CO5 [K.]

CO1 [Ky]

CO3 [K,]

CO1 [K4]

CO1 [K4]

CO2 [K,]

CO3 [K ]

CO3 [K4]

CO4 [K4]

CO4 [K,]

CO5 [K4]

CO5 [K,]

CO2 [Ky]

CO5 [K4]
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