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PHESIDENCY UNIVERSITY

BENGALURU
SCHOQL OF ENGINEERING
TEST 1

Sem & AY: Odd Sem. 2019-20 Date: 27.09.2019

Course Code: MAT 103 Time: 11:00AM to 12:00P
Course Name: Engineering Mathematics-1i| Max Marks: 40

Program & Sem: B.Tech (All Program) & 1i Weightage: 20%

instructions:
i Read the questions properly and answer accordingly.

(i1) Scientific and non-programmable calculators are permitted
(i)  Question paper consists of 3 parts.

Part A [Memory Recall Questions]

Answer all the Questions. Each Question carries six marks. [20x6M="12M]
1. Expand f{x)=x as the Fourier series over the interval—zr < x < 7.

[C.C.NC.1] [Comprehension]

o x O<x<2 ‘ . .
2. Expand f{x)= as the Fourier Cosine transform.
\0  elsewhere

[C.0.NO.2] [Comprehension]

Part B [Thought Provoking Questions]

Answer all the Questions. Each question carries eight marks. [2Qx8M=16M]
{ 724 0<x<l

3. Expand f(x)= l7@-x 1sx<2

as the Fourier series over the interval

2
O0<x<2. Hence deduce %:1+~1-+~§_—+

[C.O.NG.1] [Comprehensicn]
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4. Expand f(x)=2x-1 as a half range Fourier Cosine Series over the interval

D<x<?2.

Answer the Question. The Question carries twelve marks.

Part C [Problem Solving Questions]

[C.C.NO.1] [Comprehension]

(10x12M=121)

5. Find the Fourier series expansion of period 2z for the function y=f(x} which is
defined in (0, 2z ) by means of the table values given below. Express y as

Fourier series neglecting the harmonic above the second.

X

6

60

120

180

240

300

Y

1.0

1.4

1.9

1.7

1.5

1.2

[C.O.NO.1] [Comprehension]
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SCHOOL OF ENGINEERING

Semester: |ll semester
Course Code: MAT103

Course Name: Engineering Mathematics -i|

Date. 27-08-2019
Time: 1 Hour
Max Marks: 40
Weightage 20%

Extract of question distribution [outcome wise & level wise]

\ Memory recall Thought
* type ' provoking type
Unit/Module P ‘ oY - Problem Solving | Total
Number/Unit  [Marks allotted] [Marks ailotted] - type ' Marks
Q.NO | C.O.NO ‘ z
/Module Title ' Bloom's Levels, Bloom's Levels = [Marks allotted]
;i K | e C - - 1 ,.A“V, SO, ;4 SO
1 1 Module-1 6 T
Fourier series é g é | ; i ! |
N S A A S S N
2 |2 Module-2 -6 | | . | 6 5
Fourier ' | ; | | ’
Transform | |
T _—
3 1 Module-1 : i | 8 : 8 !
| | g | | | g | | |
Fourier series | . ; } ’ { | x
4 1 Module-1 . [ - T A | 8 i
3 Fourier series | ? | | , | | |
5 1 Module-1 3 - ”T - _: 'E . T N m;kwﬁ : TQW‘FHMNTZMW“T
| i | : | i
1 | f | | | f
Fourier series | ! | | ! | |
6 2 Module2 | 2 2







i rouufict ! !

f Transform

ﬁ‘bﬁtﬂéiw R KPR ' 6w Tam
Marks : | |

L R

|
l
oo e

K =Knowledge Level C = Comprehension Level, A = Application Level
Note: While setting all types of questions the general guideline is that about 60%

Of the questions must be such that even a below average students must be able to
attempt, About 20% of the questions must be such that only above average students must
be able to attempt and finally 20% of the questions must be such that only the bright
students must be able to attempt.

[l hereby certify that All the questions are set as per the above guide lines. Ms. Bhavya K

]
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o SCHOOL OF ENGINEERING

SOLUTION

GALH 05 cue
REACH GREATIR Bf 1174

Semester: Il semeter
Course Code: MAT 103

Course Name: Engineering Mathematics-l|

Date. 27-09-2019
Time: 1 Hour
Max Marks. 40
Weightage 20%

Part A (2Q x6 M =12 Marks)
' QNo ' Max. Time |
| Solution * Schewme of Marking - required for |
| v - o | each Question |
H . ~ . CTo - - - i
P F(x) is odd function. hence M 10 {
; ag= Uand ag= 0 M |
T M |
Substitute in the series : |
2 Fourter Cosine transform M : 19 '
formula
‘ 25Sin2s +cos2s -1 SM |
j E (S’) = 2 | i
1 S | !
| ‘ _ - _ _ R
Part B {(2Q 28 M = 16 Marks)
" Q . ! “Scireme of Marking Max. Time
| ; Solution required for
I No | ; .
g ’ . T e __each Question
‘ 3 Formula IM 12
‘ 2 [(~1)" ~1 oM I
a,=m and a, = »J—erwj»wb“ =0 M ?
n ! ’ |
Substitution and deduction 7 3 o
L4 Half range Cosine sciies Y 12
- Formula M
41(=1)" =] 2-4M
a, =0 a, :L;)——j .
n-w x







11) change s to x
ii1) limits

. . T
Ans = -
5

Part O (1Q x 12M —12 Marks)

Q ; ; Scheme of Marking Max.

No Selution ; | Tin‘xe
required
for each

e ] o ) i . Question
. P Formula Y 15
5 ay, =29 a4, =-0367 .b, =0.173 | 9M |
a, :-.0.1. b, =-0.0577 N
Substitution
6 Fourier Cosine transform formula | LY *“H_H—IS o
i ‘ 28ins 7N |
| F(S)=~""—
; s :
Evalauation 1)x=0 M :







PRESIDENCY UNIVERSITY
BENGALURU

SCHOOL OF ENGINEERING

TEST -2
Sem & AY. Odd Sem, 2018-20 Date: 16112018
Course Code: MAT 103 Thne: 11:00 AM 10 12:00 1
Course Name: ENGINEERING MATHEMATICS. 1 Max Marks: 40
Program & Sem.: B.Tech. (All Programs) & il Weightage: 20%

instructions:

{. Read the questions properly and answer accordingly.

I Scientific and ﬂDﬂ*Q?‘OgF&mfﬁéb%v calculators are permitted
{. Question paper consisis of 3 paris.

Part A {Memory Recall Quastions]
Answer botn the Questions. Each Question carries four marks. (20x4M=8M)
. Find Lle®" + 4¢3 — Zsin3t + 3cos3i]. (C.O.NO.3) [Knowledge]
2. Findinverse Laplace transform of gf;;h (C.O.NO.3) [Knowledge]

Part B [Thought Provoking Questions]

Answer both the Questions. Each Question carries ten marks. (20 10M=20M)
( 2, 0<t<2
3. Express the funclion f{1) = 4, 2=si<4 in terms of unit step function and
L8, £ >4
hence find L[f()]. (C.O.NG.3) [Comprehension]
4. lsing convolution theoram, find L2 g( ErRIYECRTSt {C.0.NQ.3) [Comprehension]
R S i)
Part C [Problem Solving Guestions]
Answer the Question. The Question carry twelve marks. (O 2M=120)

5. Apply Laplace technique o solve v (&) + 2y"{(t) — y'(t) — 2y{¢) = O with y(0) = 0,

Y0y =0and y"{(0) =6 {C.C.NGC.3) [Application]

Somie
b
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CHOOL OF ENGINEERING

e T
GAIN MORE KNOWLEDGE
REACH GREATER HEIGHTS

Semester: |l semester
Course Code: MAT103

Course Name: Engineering Mathematics -l

Date: 16-11-2019
Time: 1 Hour
Max Marks: 40
Weightage: 20%

Extract of question distribution [outcome wise & level wise]

Q.NO

C.O.NO

Unit/Module
Number/Unit

/Module Title

Memory recall
type

[Marks allotted]

Bloom's Levels

Thought
provoking type

[Marks allotted]

Bloom's Levels

Problem Solving
type

[Marks allotted]

Total
Marks

Module-3
Laplace
Transforms

Module-3
Laplace
Transforms

Module-3
Laplace
Transforms

10

10

Module-3
Laplace
Transforms

10

10

Module-3
Laplace
Transforms

12

12

Total
Marks

20

12

40

K =Knowledge Level C = Comprehension Level, A = Application Level







Note: While setting all types of quéstions the general guideline is that about 60%

Of the questions must be such that even a below average students must be able to
attempt, About 20% of the questions must be such that only above average students must
be able to attempt and finally 20% of the questions must be such that only the bright
students must be able to attempt.

Semester: |ll semeter

—{;f? SCHOOL OF ENGINEERING

TR HEIGHTS

Course Code: MAT 103

Course Name: Engineering Mathematics-|

SOLUTION

Date: 16-11-2019
Time: 1 Hour
Max Marks: 40
Weightage: 20%

Part A (2Q x 4 M =8 Marks)
Max. Time
Q. No Solution Scheme of Marking required for
each Question
| Lle?" + 4t3 — 2sin 3t + 3 cos 3t]
S - IM+1M+1M+1M .
s=2 s¥ s2+9  §249
-1 5+3 1] (s+2)+1
[52+4s+13] L [(s+2)2+9] IM
2 —p—2ty—1[S*FL M 5
€ L [52+9] >
2
=e %t [cos 3t + +sin 3t] M :
3 1
Part B (2Q x 10 M =20 Marks)
Max. Time
Q. No Solution Scheme of Marking required for |
each Question ﬁ'
f(t) formula IM
f ()= Substitution in the formula IM
2
L[t?] == IM
s PraE 2 y .
- $2 — N=p-2s(* 2 _ 2 3
LIt = e2)ule = 2)]=e~> (24 2= 2) N
LIB = 4t)u(t = 4)]=e* (2= 1) >
L[f(t)]=Substitution IM
f(t) =sint 2M
1
4 g(t) :—gsinBt M 13
Convolution Formula M
Substitution in the Formula M







-1 1 :l o _}_ ..
L [(52+1)(52+9)] 8(51nt 351n3t)

4M

S |

Part C (1Q x 12M =12 Marks)
Max. Time
Q. No Solution Scheme of Marking required for
each Question
(s*+2s2—s=2DLly(O)] =6 3M
© = 1 [y
= (s3+2s2—-5-2) IM
6 2 N 1 N -3 A
5 (34252 —5-2) s+2 s—-1 s+1 M 24
L'l[ 0 ] =2e7% 4+ et — 3¢t M

(s3+252—5-2)
y(t) =2e7% + et — 3¢t

IM
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4=lfes.  PRESIDENCY UNIVERSITY
REACH GREATER HEIGHTS BENGALURU
SCHOOL OF ENGINEERING SETB
END TERM FINAL EXAMINATION
Semester: Odd Semester: 2019-20 Date: 20 December 2019
Course Code: MAT 103 Time: 1:00 PM {o 4:00 PM
Course Name: ENGINEERING MATHEMATICS-III Max Marks: 80
Program & Sem: B.Tech (All Programs) & |l Weightage: 40%

Instructions:
() Read the questions properly and answer accordingly.

(i1) Scientific and non-programmable calculators are permitted
(ili)  Question paper consists of 3 parts.

Part A [Memory Recall Questions]

Answer all the Questions. Each Question carries 05 marks. (4Qx5M=20M)

1. a. The value of b, in the Fourier series of an even function is

[1M}(C.O.No.1)[Knowledge]
b. The Laplace transform of log2+cos5t is - [2M](C.O.No.3)[Knowledge]

c. The inverse Laplace transform of

54 2is__. [2M](C.0.No.3)[Knowledge]
s°=25 s

2. a. The value of ag for the function f(x) = x? in Half range Cosine series in (0,2) is____

[1M}(C.O.No.1)[Knowledge]

b. The Z- transform of k" +9#° is : [2M](C.O.No.4)[Knowledge]

c. The inverse Z-transform of is . [2M](C.O.No.4)[Knowledge]

(z-1)’

x O<x<?2 . .
3. Expand f(x)= 0 elsewhere as the Fourier Cosine transform.

[5M](C.O.No.2)[Knowledge]
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4. Let the random variable X represent the number of defective parts for a machine.
When 3 parts are sampled from a production line and tested. The following is the
probability distribution of X. Calculate Variance. [5M](C.O.No.5)[Knowledge]

X 0 1 2 3

F(x) 0.51 0.38 0.10 0.01

Part B [Thought Provoking Questions]

Answer all the Questions. Each Question carries 10 marks. (3Qx10M=30M)

<
5. Find the Complex Fourier transform of the function f(x)= * f_ortxl = , Wwhere o
0 jorlx] >a
is +ve constant. (C.0.No.2)[Comprehension]

6. Express the following function in terms of unit-step function and hence find its

0 O<r<l
Laplace transform f(t): t—-1 l<i<2 (C.0.No.3)[Comprehension]
1 t>2

7. In a test on electric bulbs, it was found that the life time of a particular brand was
distributed normally with an average life of 2000hours and standard deviation of 60
hours. Find the probability of bulbs that are likely last for (i) more than 2100 hours. (ii)
less than 1950 hours. (iii) between 1900 to 2100 hours.

(C.0.No.5)[Comprehension]

Part C [Problem Solving Questions]
Answer both the Questions. Each Question carries 15 marks. (2Qx15M=30M)

8. Find the Fourier series to represent y(x) upto the second harmonic from the following
data:

X 0 w3 |2wW3 | 4 11/3 2%
y(x) |10 |14 |19 17 115 1.2

(C.O.No.1)[Application]

9. Use Z- transform method to solve u, ., +4u,,, +3u, =3", given that u, =0, u, =1.
(C.0.No.4)[Application]
Page 2|2
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SCHOOL OF ENGINEERING

AR MORE KNOWLEDGE
REACH GREATER BEIGHTS

END TERM FINAL EXAMINATION

Extract of question distribution [outcome wise & level wise]

Memory recall Thought
type rovoking type

Unit/Module P P gup Problem Solving | Total

Number/Unit | [Marks allotted]| [Marks allotted] type Marks
Q.NO | C.O.NO

/Module Title | Bloom’s Levels| Bloom’s Levels | [Marks allotted]

K C A

1a 1 Module-1 1 5
b 3 Module-3 2
c 3 Module-3 2
2a 1 Module-1 1 5
b 4 Module-4 2
c 4 Module-4 2
3 2 Module-2 5 5
4 5 Module-5 5 5
5 2 Module-2 10 10




3 Module-3 10 10
5 Module-5 10 10
1 Module-1 15 15
4 Module-4 15 15
Total 20 30 30 80
Marks

K =Knowledge Level

Note: While setting all types of questions the general guideline is that about 60%

C = Comprehension Level, A = Application Level

Of the questions must be such that even a below average students must be able to
attempt, About 20% of the questions must be such that only above average students must
be able to attempt and finally 20% of the questions must be such that only the bright

students must be able to attempt.

| hereby certify that all the questions are set as per the above guidelines.

Faculty Signature: /L‘%\&%@,

Reviewer Commend:
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GAIN MORE KHOWLEBGE
KEACH GREATER HEIGHTS

Semester: lil semester
Course Code: MAT 103

SOLUTION

Course Name: Engineering Mathematics-1l|

Date: 20-12-2019
Time: 3 Hour
Max Marks: 80
Weightage: 40%

Part A (4Q x5 M =20 Marks)
Q Max. Time
No Solution Scheme of Marking required
for each
Question
1 a) 0 IM 10
log?2 s
b +
) s s*+25 M
¢) Cosh5t+2 2M
2 a) 8/3 IM 10
z 2> +4z% 2
b +9
—" (z—1)* M
c) 6n-8 cos(%) 2M
3 Fourier Cosine transform 2M 10
287 25 —1
F.(s)= Sin2s N Cos 2s
N
3M
4 10
Mean=0.61 3M
Variance=0.4979 2M
Part B (3Q x10 M = 30 Marks)
Q Scheme of Marking Max. Time
No Solution required for
each
Question
5 Formula 1M 20
2sin M
F(s)="—
s




inverse formula M
2 sins M
7 jeinsy,
2 9 s
6 Formula 2M 20
rfo]=0 IM
e -1ue-1)]=% 3M
s
tli-=nule-2)]=e o - 5=
s° s 3M
L| f(t)|= Subtituti
[f( )] ubtitution M
7 L X H IM 20
o
P(z > 1.66)=0.0485 %
P(z <-1)=0.1587 M
P(-2<z<1.66)=09287
Part C (2Q x 15M =30 Marks)
Q Scheme of Marking Max.
No Solution Tilfle
required
for each
Question
Formula 2M
8 | Table M
Values of summation M 40
ao = 29, a; = “‘037, a; = —01, b1 SM
= 0.17,

Y=1.45+(-0.37 cos x+0.17 sin x)- (0.1cos
2x+0.06 sin2x)




z&ﬂk2+4z+ﬂ—z=

z-3

z

u(2) z

T Dz 43)z-3) D)z +3)

5 z

1
u(z)::g- Z o4 z

3 1
:__1n+_3n
U, 8( ) 24()

8 z+1 EZZ—

3 12243
5

_ __3 n
12( )

4M

2M

3M

M

4M

40
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PRESIDENCY UNIVERSITY
BENGALURU

SCHOOL OF ENGINEERING SETA

END TERM FINAL EXAMINATION

Semester: Odd Semester:2019-20 Date: 20 December 2019
Course Code: MAT 103 Time: 1:00 PM to 4:00 PM
Course Name: ENGINEERING MATHEMATICS-Hil iflax Marks: 80

Program & Sem: B.Tech (All Programs) & Il Weightage: 40%

instructions:
(i) Read the questions properly and answer accordingly.
(i) Scientific and non-programmable calculators are permitted * -
(i)  Question paper consists of 3 parts.

Part A [Memory Recall Questions]
Answer all the Questions. Each Question carries 05 marks. (4Qx5M=20M)

1. a) The Laplace transformof u (t-a) is.................. .. [2M](C.O.No.3)[Knowledge]

by L™ f/—iw) e [2M](C.O.No.3)[Knowledge]

ven function in{(~ 1,7}, then the value of 5, =...........
[1M]( C.O.No.1)[ Knowledge]

¢
-
=
P
>
e
&
QO
-
423

2. a) The Z-transform of s [2M}(C.O.No.4)[Knowledge]
72
b) Z;° (—{—TJ S [2M}(C.0.No.4)[Knowledge]
z° +
C).eoviivieern. ... is called as first harmonic. [1M](C.O.No.1)[Knowledge]
(x,0<x<2

3. Find the Fourier sine transform of f{(x)=
-\O ,elsewhere

[5M](C.0.No.2)[Knowledge]
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4. A shipment of 15 similar laptop computers to a retail outlet contains 3 that are
defective. If a school makes a random purchase of 2 of these computers, find the
expected value of the number of defectives.

[5M}(C.O.No.5)[Knowledge]

Part B [Thought Provoking Questions]
Answer all the Questions. Each Question carries 10 marks. (3Qx10M=30M)

-

5. Find the Fourier transform of f(x):JI

¢

1 forlx <1
0 forlx > 1

T sinx
Hence evaluate f_»~dx i
X
o}

(C.0.No.2)[Comprehension]

( 1, 0<r<1
{ t, 1<1<2  interms of unit step function and hence

6. Express the function f(¢)=

find L /(¢)].
(C.0.No.3)[Comprehension]
7. An electric firm manufactures light buibs that have a life before burn-out that is normally
distributed with mean equal to 800 hours and a standard deviation of 40hours. Find the
probability that a bulb burns (i) more than 834 hours (ii) less than 790 (iii) between 778
and 834 hours. (C.0.No.5)[Comprehension]

Part C [Problem Solving Questions]
Answer both the Questions. Each Question carries 15 marks. {(2Qx15M=30M)

8. Obtain the Fourier series of y up to the second harmonics for the following values.
x® 145 90 135 180 225 270 315 360
y 4.0 3.8 24 2.0 -1.5 0 2.8 3.4

: (C.O.No.1)[Application]
9. Find the response of the system y,_, 5y . +6y, =1 with y, =0,y, =1 by Z-
Transform method.
(C.O.No.4)[Application]

Page 212
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SCHOOL OF ENGINEERING

END TERM FINAL EXAMINATION

Extract of question distribution [outcome wise & level wise]

Memory recall

Thought

type rovoking type

Unit/Module P P JHP Problem Solving | Total

Number/Unit | [Marks allotted]; [Marks allotted] type Marks
Q.NO | C.O.NO

/Module Title | Bloom'’s Levels| Bloom’s Levels | [Marks allotted]

K C A

1a 3 Module-3 2 5
b 3 Module-3 2
c 1 Module-1 1
2a 4 Module-4 2 5
b 4 Module-4 2
c 1 Module-1 1
3 2 Module-2 5 5
4 5 Module-5 5 5
5 2 Module-2 10 10
6 3 Module-3 10 10




5 Module-5 10 10

i Module-1 | 15 15
4 Module-4 15 15
Total 20 30 30 80
Marks

K =Knowledge Level C = Comprehension Level, A = Application Level
Note: While setting all types of questions the general guideline is that about 60%

Of the questions must be such that even a below average students must be able to
attempt, About 20% of the questions must be such that only above average students must
be able to attempt and finally 20% of the questions must be such that only the bright
students must be able to attempt.

| hereby certify that all the questions are set as per the above guidelines.

Faculty Signature: MKD/(,& W

Reviewer Commend:

_;i{’ SCHOOL OF ENGINEERING
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A—

GAIN MORE KNOWLFDGE
BEACH GREATER HEIGHTS
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6 Formula 2M 20
M
L] = 1
S
s 3M
L[(t _1)“( _1)]_ e
L[(lz —t)u(t—Z)]= e‘z‘“(~s—23—+%+ j M
L[ 7 )] = Subtitution M
7 L XK IM 20
P(z> 1 67)=0.04746 gﬁ
(z <-0. 83) 0.20327 M
P(-1.67 <z <1.66)=0.90408
Part C (2Q x 15M =30 Marks)
Q Scheme of Marking Max.
No Solution Tiffle
required
for each
Question
Formula M 40
8 | Table SM
> y=16.9; Zycos,x =5.5718; ZyCOSZx =1.6;
M
Zysinx =7.40621; Zysian =27
ap = 4.225,a; = 1.393,a, = 0.4,b, = 1.8516,
b, = —0.6275 5M

sin2x

Y=2.1125+1.393 cos x+1.8516 sin x+o0.4cos 2x-0.675

IM




SOLUTION
Date: 20-12-2019

Semester: lll semeter Time: 3 Hour
Course Code: MAT 103 Max Marks: 80
Course Name: Engineering Mathematics-lli Weightage: 40%
Part A (4Q x5 M =20 Marks)
Max. Time
Solution Scheme of Marking required
for each
Question
a) 2M 10
sin 3t
b) . 2M
c) 0 M
24425 42 2M 10
a) ———a—
-1)
o 2M
b) COS(T]
. M
c) a, cosx+b sinx
Fourier sine transform 2M 10
—2c0s2s sinZs
+ 2
s s
3M
X |0 1 2 10
fix) | 22/35 | 12/35 | 1/35 3M
2M
Mean=2/5
Part B (3Q x10 M = 30 Marks)
Scheme of Marking Max. Time
No Solution required for
each Question
Formula 1M 20
2sin 4M
Fls) ===
Inverse formula 1M
4M




F-2(-3)]-z=-7

[N

L Yoo e
1 11
(z-1)z-2(z-3) 2(z-1) (z-2) 2(z-3)
1 1 1

-2(-3) (=2 (z-3)

1 on\. 3 fan
ﬂd=§~2@)+§@)

4M

2M

3M

2M

4M

40
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