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-Subject Code BeC-108 Sibjec PE, Rajbir Kaur _
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| Max. Marks 24 Time Duration | hour 30 minutes
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Note: Attempt all questions. o : Y
N b}
A Question ¢ RBT level
2
Solve the differential equation: p = logg: ,1}) g ____CR’ — F) E;_),i’g, i
) LEP IS g9k COs, 2
Solve: y"—4y'+y=0 ¢y % ) + Co_ e Fanaits
3x COs, 4

Solve the differential equation y"—6)'+9 y = ¢ - by method of variation of L2,L3,L5

parameters. Cf é +CL’5€7(*?( +{:;7( Ei go‘l

Solve : )p +(x- Y)p—-x=0 \'61 79—""2{‘ ] ’( ?r-‘Q(r-C!)__HOCOS, 4

L2,L3,L5
| Q5 Solve : (y* +2y)dx+(xy +2y* —4x)a’y 0 dg -+ "1"8 = ng_.’fi I..S B
i 4 Cos, 8
Q6 Solve : x2 %-—43:%-#8)} =4x} +2sin(logx) Iy 42X -;-.Q_'Jé L2L3L5
— .5 LoAllgIN] 42 S/n 12 )
Course Outcomes (CO)
Students will be able to gﬁ_ ?ﬁ_

Explain utility of Taylor's theorem in error analysis.

3

4 EEIZ the concept of rank to solve system of linear €quations and diagonalization of matrices. ]
_——__
|5 Recognize and solve ordinary and linear differential equations,

6 Infer the convergence of infinite series,

RBT Lower Order Thinking Levels (LOTS) Higher Order Thinking Levels (HOTS)
Classification

RBT Level
Number
| RBT Level

1 Analyze the use of calculus and linear algebra to Engneenng problems a By
2 Applx the concept of i Improper mte@ls to study Beta and Gamma functions.




Guru Nanak Dev Engineering College, Ludhiana

Department of Applied Science

>
rogram B.Tech. Semester 2nd
o= (ECA,ECB,ITC)
ubjec : : )
:/Ii d] Seme(;teer TSI N ?SC'I(B Subject Title Mathematics-I
T ( ) No. |2 Course Coordinator(s) | Pf. Sukhminder Singh
)ate.of . 24 Time Duration 1 heur 30 minutes
. 22-5-2023 Roll Number
Note: Attempt all questions.
2.No. Question CO's, RBT | Marks
r L level

3. 2] meJFE ’Z“/COI. 2

Q1 Using Cayley Hamilton theorem, find the inverse of ! 2 . R 6/-S -
I {L2L3,L5
-5 4 ‘_j
b 12 1
. , ] ) Eo s S on Coz, 2
Q2 Evaluate the improper integral | cotx dx . ' \ 2,L3,L5
= | -1, Fitvide. i
Q3 Expand cosx inp f( ﬂ} ing Tayl h o ; !
- [ owers of | x—— | using Taylor’s theorem .
\ (o o (,t..mq) A 4 rd 'f—7"L g~ . L2,L3,L5 !
P=rs TR\ T '1;,, = @/g "jg: j’* ~
. For what values of &, the equations x+ y+z=1, 2x+ y+4z=k, CO4, 4
4 : B
4x+ y+10z =k~ have a solution and solve them completely in each case . 205t
- L) =3, A2 = okt 122K, =138 228K 1 A3=K
: o CO6, 4
LQS Test the convergence of the series Z D) ‘using Cauchy integral test . L2.L3,L5
o on(n+ i .
= — ) 3

i £

e
A Wwor/

CO4, 8

1 1 3
Q6 - : . . . L2,L3,LS
Diagonalize the matrix |1 5 1| and obtain the modal matrix .
31 1 =} , ' ,f 7
: D = F o _f' tZ
Course Outcomes (CO) A L , ‘ ‘ ! .
Students will be able to ‘
1 Analyze the use of calculus and linear algebra to Engineering problems .
2 Apply the concept of improper integrals to study Beta and Gamma functions.
3 Explain utility of Taylor's theorem in error analysis. . B ‘
4- Apply the concept of rank to solve system of linear equations and diagonalization of matrices.
5 Recognize and solve ordinary and linear differential equations.
6 Infer the convergence of infinite series.
RBT Lower Order Thinking Levels (LOTS) Higher Order Thinking Levels (HOTS)
~Classification , ' =
RBT Level Ll L2 L3 L4 L5
Number . . : — =
lRBT Level Remembering | Understanding Applying | Analyzing Evaluating Creating |

o e o
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Guru Nanak Dev Engineering College, Ludhiana ]
Department of Applied Science
Program B.Tech. (CSE B,C,D, Semester I
CE A,B EE-A,B) i =
Subject Code | BSC-103 Subject Title Mathematics [
Mid Semester | 2 Course Coordinator Prof Rajbir Kaur,
Test No. Dr. Sandeep Kaur Chouhan
Dr. Gagandeep Kaur
Max. Marks 24 Time Duration 1 hour 30 minutes
Date of MST 20-12-2020 Roll Number
 Note: Attempt all questions
Q. No. Question COs,RBT | Marks
level
Q1 . 1234...n \2 COe, 2
as Examine the convergence of 3 (522 ) L1.Lo
e 10 11 COl1 2
Check = = s
((_/ eck whether A is similar to B or not where A [0 1] and B [0 1] L2 L4
/@ For what value of k, the system of equations x+y+z=1, 2x+y+4z=k and | CO4, 4
‘ L1,L3
4x+y+10z=k? have solution. .
UQ4 . ‘ . V2-1 V31 a1 Cos,
C Examine the convergence of the series 31 + yEn + o o L L2, L4 4
(l Qs 2 -1 1 Col, 4
Apply Cayley Hamilton theorem to find A=, where A = -1 2 -1 L3
Q6 1 1 3 R
Construct a matrix P which transforms the matrix \1 5 1J into a CO4 8
311 L5
diagonal form.
Course Outcomes (CO)Students will be able to
1 Analyze the use of calculus and linear algebra to Engineering problems.
2 Apply the concept of improper integrals to study Beta and Gamma functions.
g Iz Explain utility of Taylor’s theorem in error analysis.
4 Apply the concept of rank to solve system of linear equations and diagonalization of matrices. ]
5 Recognize and solve ordinary and linear differential equation. ]
6 Infer the convergence of infinite series.
RBT Classification | Lower Order Thinking Levels ' Higher Order Thinking Levels
| RBT Level Number L1 L2 L3 L4 L5 L6
RBT Level Name Remembering | Understanding | Applying | Analyzing | Evaluating Creatin
kd 3 ' -—
L ¢t 3
i = t
s {
, = D 27 - 6347y
A= &3
. i) ¥ oy
et FY - 3,
T =gy) T $4
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Type equation here.Guru Nanak Dev Engineering College, Ludhiana

Department of Applied Science

>rogram B.Tech. Semester 2nd
(CEA,CE B,
CS B, CS C,
CS D, EE A)
Subject Code BSC-103 Subjcct Title Mathematics 1
Mid Semester Test (MST) | 11 Course Coordinator(s) | Prof. Rajbir Kaur,
No. Dr. Gagandeep Kaur,
Dr. Sandeep Chauhan
Max. Marks 24 Time Duration 1 hour 30 minutes
Fﬂtc of MST 14" Nov. , 2022 | Roll Number
| Note: Attempt all questions
Q. Question COs, Marks
No. - RBT level
P laaN
(Ql 3| Solve the differential equation: (y — px)(p — 1) = p. COs5, 2
e L2,L3
)2, State Necessary.and Sufficient condition for the differential equation COs5, 2
! Mdx + Ndy = 0, to be exactwhere M, N are functions of x, y. 7B L2,L1
L iy
@ Solve the following differential equation: .o )“5 Pyt COs5, 4
2 At B ) X, L2,L5
! (x? + y* + x)dx + xydy = 0. 2 /,/
|
@ Solve the following differential equation by the method of variation of COs5,L2, 4
! ,, -0 L3,L5
i parameters: %+6%+9y=—3§e'3". cF= (¢ ’ +C;,"‘e—3i
Q> Solve the differential equation: % —y=x+sinx+(1+ x%)e*. COs, 4
=y . 2 L2,L5
q(i’f"j Solve the differential equation: xz% + 2x§—1—~ 20y = (x + 1)°. COs, 8
: L2,L3,L5
x : e - ‘ )
S il b a0 Contx QuuT s S ute o

Analyze the use of calculus and linear algebra to Engineering problems

Apply the concept of improper integrals to study Beta and Gamma functions.

Explain utility of Taytor's theorem in error analysis.

Apply the concept of rank to solve system of linear equations and diagonalization of matrices.

Recognize and solve ordinary and linear dilterential equalions.

AW —

Infer the convergence of infinite series.

RBT Classification Lower Order Thinking Levels (LOTS) Higher Order Thinking Levels (HOTS)
RBT Level Number L1 L2 L3 L4 LS L6
RBT Level Remembering Understanding Applying Analyzing Evaluating Creating

» -~

, p(“) an ‘.f. Flﬂ)d'l 5

24 5
Y&,

o




Program

B.Tech.(CE) Semester 1/2

\
| Subject Code BSC-103 Subject Title: Applied Maths

No.

\ Mid Semester Test (MST) |1

Course Coordinator(s)

| Max. Marks 24 Time Duration 90 min.
| Date of MST Feb 2020 Roll Number IEIIVITE
Q. No. . Question Marks
oy Give an example of a non linear différential equation of second order 2
and second degree. —
32 ) What is solution of differential equation give an example. 2
Q3 Solve y logy dx+(x-logy)dy =0 4
G,
J 94 Write the method for finding complementary function of a differential 4
_ equation,
N :
2
Solve the differential equation x? ay_ 2% _4 y=x / :
dx? dx
Solve j"i}’__,_ = cosecx, by th iati :
e Y = Cosecx, by the method of variation of parameters,.

Scanned with CamScanner
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“\( Hl
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E' %) Subject Title Mathematics-|

DM Ne T T + * ersen |
} “a, -,sm‘“'" Ter (M8 Conrve Courdinator(s) Rupinderyi! Kaug !
“b‘jn’" ::;3:‘ i . B .:_3‘,‘__” | Time liﬂrﬂl{tﬂg o W*wi___h‘my W minutey 3
p Vuteni MY 6T September, Roll Number i
"
- J}!U et i {
\“tf \’!cf‘lﬁ‘ sli ‘! ﬂ x‘t {!x S s A S s BB e e g 3 MO e :... R A — i e z
T e ams e T——— ¥ - T W g ]
Qe Questian (( Ou ] Marks |
— q,- . o _iRBbY tnd .
md !hr 3 mlmn n! p‘ ~patd=0 o . E”S lZ i 2

rmxm mmzdsl‘!mm:.ﬁcguuzmu 05 LI { 2 .f
"w!vc :'xm ~ (' yyNdy =10 e jCOS5,13 4 )

2 Novlog i‘. t¥Y = x};i g COs LE | B

I S iy UK '*6“

Use nmhmﬁ ol \atmnun of p.zmm»tcrx to sulve Ky oV EseCY. LR, ; i
e ik , ,_ =i

Oa 18 | R
C Sodve {2 +3; -2 ~3}m--12y = fX CO5.1.2 - I
- et - m—o-nij S ST RS——— - ’
i Course Uu!mmn o ¢ :
Stuifents will A able t }
i1 | Analyze the use of calculus and lincar algebra to Eogineering problems v ) ‘ ?
i S0 \pph the mmcp! of impropes mtchmls 1o study Beta and Gamma functions.
'3 T Fxplam,  utity of Taylor's theviem i enror analysis. . |
4 _»i Aﬂph the concept of rank 1o solve system of Innae wquatians and dagonaleation of mateces
| - Rwum:m and mhm ulmfm art hncm d;]ﬁ@mrmual_gmimm I -

3 ] R lniu (lk: L‘iﬁ'ﬁﬂgﬂ!tt ‘of infinte seres =y e e
| RBT Lower Order Thinking Levels (LOTS) | Higher Order Thinking Levels (HOTS) |
{ Classifieation : B S RO
RBT Lavel LI 12 L3 LA LS L& |
Number : SRR, S §
{ROT Level Remembering | Understanding | Applying | Analyang | Evaluating | Creating |
i, |
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Type equation here.Guru Nanak Dev Engincering Col

Department of Applied Science

Program. B.Tech. Semester
(CEA,CEB,
CSB,CSC,
Subject Code | BSC-103 Subject Title ~ |Ma > b Kaur,
Mid Semester Test (MST) | 11 Course Coordinator(s) Prof;} :i decp Kaur,- -
’ Dr. Ga m
No. Dr. Sandeep Cha uhan
| Max. Marks | 24 Time Duration 1 hour W
F)ate of MST 14" Nov. , 2022 | Roll Number 17.\60 5@
=
| Note: Attempt alipuestions "“
Ny Quespion I(ig';" level e
No. - P
U Solve the differential equation: (y —px)(p — 1) =p. CO5, \~2
L L2,L3
Q2 State Necessary and Sufficient condition for the differential equation CO:s, T2
Mdx + Ndy = 0, to be exactwhere M, N are functions of x,y. L2,L1
LN
3 Solve the following differential equation: " COs5, 4
, & L2,L5
(x* +9* + x)dx + xydy = 0.
& PSS cntnn
@ Solve the following differential equation by the method of variation of CO5,L2, 4
i L3,LS
[ , parameters: d 2+6 J'+ 9y = ‘3".
2
(QS Solve the differential equation: %’2—' —y=x+sinx + (1 + x%)e*. CO5, 4
po L2,L5
( Q6 Solve the differential equation: x? jxi + 2x - 20y = (x + 1)2. COs, 8
L2,L3,L5
Course Outcomes (CO)
Students will be able 10 . .
1 Analyze the use of calculus and linear algebra to Engineering problems
2 Apply the concept of improper integrals to study Beta and Gamma functions.
3 Explain utility of Taytor's theorem in error analysis.
4 Apply the concept of rank to solve system of linear equations and diagonallzation of matrices.
5 Recognize and solve ordinary and linear dilterential equalions.
6 Infer the convergence of infinite series.

RBT Classification Lower Order Thinking Levels (LOTS)

Higher Order Thinking Levels (HOTS)

RBT Level Nuniber 1.1 L2

L3 L4

LS L6

REBT Level Remembering Understanding

Applying Analyzing

Evaluating Creating
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[Total No. of Pages: 2]

Program: B.Tech. (Batch 2018 onward)
Scmester: 2

Name of Subject: Mathematics I
Suvject Code: BSC-103

Paper 1D: 15927

Time Allowed: 63 Hours Max. Marks: 60

1) Parts A and B are compulsory
2) Part-C has Two Questions Q8 and Q9. Both ate Lompulsory, bm with intemal choice

- 3) Any missing data may be assuined appropriately
S e i [Marks: 02 each]

Part- A ' A
QL '
' Define Clairaut’s equation and write its solution.
o \
‘Test the convergence of the improper integral J’e“dx
b 0
@ hvalnmc it xcosx —log(l +x) . i
.40 x2 .’ N :

3]
Usmn Cu}'} vy Hamilton theorem, Find the inverse of the matrix [ ; ﬂ

w
Examine the convergence of the series E -n" '3=
4

nml

«/;:uaé? gamq fynér M

ct—«wwu 3

Part-B [Marks: 04 cach]

Solve the differential equation (x? + y* + 2x)dx+2ydy = 0.

Expand log{l+x) using Maclaurin’s Theorem.

Page1of 2
P.T.0.
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319

" MORNING

24 JUNL - '
Test the convergence of the series Zrze : using Cau.hy Integral {ost

N=l

Discuss the consistency of the fol lowing system of equations. Find the solution if
consistent,

4x~2y+62 =8,
X+y=3z=~]
15x~3y4+92=21

SNk diy -
Solve e +4y=sec2x by variation of parameter method

Part—-C

[Marks: 12 each(06 for exch subpart if any)]
olvc. the differential equation an Y= y o
dx
&olve y=2px+ply. H-pY =2, 2y U'_P)

oW Y = L —&P
OR 2 = f\@%
Solve x d; ?_, —~4x2§ +8y=4x’ +2sin(logx). J< V’ﬁ
g (9= 2@ w-—Lﬂ '
@ 1 6 1
@ Diagonalise the matrix 4=|1 2 0| and obtain its modal matrix,
003

~3
x2 3y

OR
22 2
Discuss the convergence of the series x + i

44 xd

TR T

fvkkkkankbkh

bt i s ){mrﬂ )
. U = fni U= N+ )N
@+)! "]

. 1]/
RO WL
( 2 Ao
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Please check that this question paper contains 9 questions and (2 printed pages within Sirst ten minuyes,

[Total No. of Questions: 09] [Total No. of Pages: 02]

Uni. Roll No. 2202324/7...
3 Program: B.Tech. (Batch 2018 onward)

Semester: 1/2

Name of Subject: Mathematics-I

Subject Code: BSC-103

Paper ID: 15927

Scientific calculator is Not Allowed

Time Allowed: 03 Hours Max. Marks: 60

NOTE:

1) Parts A and B are compulsory
2) Part-C has Two Questions Q8 and Q9. Both are compulsory, but with internal choice
3) Any missing data may be assumed appropriately

Part— A [Marks: 02 each]

Q1

@ tate Ca;:ley Hamilton Theorem.
@ Evaluate Llim(1+x)""~. 2 L
> 1 dy . .
@ Prove that — X = f X dx where D=-= and X is a function of x.

D dx
Give an example of a series which is conditionally convergent but not
absolutely convergent.

valuate the improper integral f e ¥ x’dx.
0

7
Solve the equation xp2 —-ywp+a=0. 5’2 iP'*‘P(éY

Part - B [Marks: 04 each]

Expand log x in powers of (x —1) using Taylor Theorem.

a0

. n
Using Cauchy Integral test, discuss the convergence of the series ,,Zﬂ‘—*(n T

ind the general solution of the differential equation
W-Gx’y’e” + 3 + y )dx+ (x*pe” — xp)dy = 0.

Page 1 of 2
P.T.O.



p+ q+1 1
2 2 Hence Evaluate 5

ri2
Prove that [sin? Gcos” 0d6 =
0 p+q+2
2 4L -
2
- z=11,

+4
DISCUSSS the consistency of the following system of equations 2x+3y i
g[m) ,’? x+5y+7z=15,3x+11y+132=25. If found consistent, solvelt "~ 2,3, S(,o”*

Q=37 S i
te ~
i _ Solve by method of variation of parameter — -3~ 4+y=C0SeCcx. i
p f/// dx !ﬂs)(7036cg() n’&

wx
G tosn 4 Cpainw —% O

[Marks: 12 each(06 for each subpart if any) |

Part-C
2 . ; )
(@ Solve x? ‘Zixy -3x Z);+5y =sin(logx). . ;> ( Clus Loyt + Ca 91 ('05"‘) +:§ ( Cos Coy
OR +5n G0y
@ (i) Solve the differential equation xy(1+ xy’ )%y_ =1
x
(ii) Solve p(p+y)=x(x+y).
© n2
Discuss for what values of x does the series Z ((’;))' x> converge/ diverge?
n=l1 n):
OR
113
Fmd amatrix P which transforms the matrix {1 5 1] into a diagonal form.
311
Py — ]
Fodkododedek dedede dede ok
= |
; 5 X /,,?'
=0k D
—35+ D
_w+e =
w,’?i_ 7(7 17
S
Z
. _16
Pl 4 -
N~ 7
Page 2 us S
a -~
ge2of2 55
O
> %
— % "‘7 L' 7’) +— 3‘( : \)\S‘(_ \‘ %
27
—§ _glu) +3¢€ V=7 k3¢ .
R 2 =~ =7 43¢ 8- 134
= /"f*z"- o ﬁg‘“lyfj( '

NN — B
e i e r———————ce
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Please cleck that this question paper contains

questions and printed pages within first ten minutes.

[Total No. of Questions: 09] | Total No. of Pages: 2]
Uni. RollNo. ...........

Program: B.TECH

Semester: .2

-01-2022(E
Name of Subject: Mathematics-1 25-01-2022(E)

Subject Code: BSC103
Paper ID: 15927
Time Allowed: 02 Hours Max. Marks: 60

NOTL:

1) Each question is of 10 marks.
2) Attempt any six questions out of nine
3) Any missing data may be assumed appropriately

] : . d*x .
1 Solve the differential equation —d—2—+£x=§l‘where g,l,L are constants subject to the
t

l

dx
condition x = a,; =0 att=0
!

d*y dy :
1+ x)? =2 +(1+x)—+ y =sin 2{log(1+x)}
@olve( x) Clxl ( )dx

[2 3-2 4j
3-21 -3

@ Find rank of the matrix }{3 2 3 4
-2 40 5

2 -1 1

(@ind all the EigenvaluedandvectorsthematrixA= -2 2 -1

1 -1 2

2x¢(1+x°)
5  Provethat ————5—dx=1/5005...
-([ 1+ x)!

6 Expand f(z)= a/bz+c about z, =0

7 Find Limitx —> 0(1/sinx— 1/ x)

Page 1 of 2
P.T.O.



d = aluate
8 Solve the initial value problem ¢’ sz =2x,x—>+/3, y(2) =0Evalu

9 [(r+3)/x=I)x? 4 D)dx ;
2

skokesksfeofe ok ok o ofe ok o

Page 2 of 2
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Please check that this question paper contains 09 questions and 02 printed pages within first ten minutes.

[Total No. of Questions: 09] [Total No. of Pages: 02]
Uni. RollNo. ..ooovviiinnn,

Program: B.Tech
Semester: 1 01-03-2022(M)
Subject Code: BSC-103
Paper ID: 15927

Time Allowed: 02 Hours Max. Marks: 60

NOTE:

1) Each question is of 10 marks.
2) Attempt any six questions out of nine
3) Any missing data may be assumed appropriately

[Marks : 10 each, 05 marks for each sub-part if any]

" . . ! dy
g Solve the differential equation tan y—;— + tan x = COS YOS X.
dx, 2= F

. (:1) Expand sin x in ascending powers of (x . %) using Taylor Theorem.

ﬂﬁ@g\' g:‘l' @ Evaluate lum (@m ,\)

Q3. (W y Solve the equation xp- ~—33p+9x* =0.
(b)) Solve (3x7y +2xy)dx+(2x y-x )dy=0
2 -1 1

Q4. @sing Cayley Hamilton Theorem, find the inverseof |[—-1 2 -—1].
1 -1 2

(b) For what values of A and g do the system of equations x+3y+2z=2,

3x+3y+2z=5, 2x+12y+ Az = p have (i) no solution (i) unique solution

(iii) more than one solution ?
2

\ Solve the differential equation %—X +4y=secx by method of variation of parameter.
x phis = KT STl -E)

Page 1of 2
‘ P.T.O.
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Q6.

Q7.

Qs.

®

3 36 » 369
Discuss the convergence of the series 1+ 7." + X+

X
7100 7.10.13

1
: S Sh3 g
(2) Using Beta and Gamma functions, evaluate Jl (I=27) .
o

1
d -
(b) Evaluate the improper integral J.-‘1 i
0

)
|
p—

—

Show that the marix (-1 5 _ is diagonalizable.

I -1 3

***********

Page 2 of 2
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’ Please check that this question paper contains 9 questions and 2 printed pages within first ten minutes.

[Total No. of Questions: 09] [Total No. of Pages: 02]

Unil Boll NOw Nwirsig. sofle 8 5
Program: B.Tech (Batch 2018 onward)

Semester: 2

Name of Subject: Mathematics I 16-07-21(M)

Subject Code: BSC-103
Paper ID: 15927

Time Allowed: 02 Hours Max. Marks: 60

NOTE:

1) Each question is of 10 marks.
2) Attempt any six questions out of nine
3) Any missing data may be assumed appropriately

Q1. Solve the differential equation gl +y= 3e*y’.
: [x

Q2. (a) For what values of A and x do the system of equations x+ 2y+3z=6,
x+3y+5z=9 and 2x+5y+Az=u have

(i) No solution (i) aunique solution (iii) more than one solution ?

4 3
le) sing Cayley Hamilton Theorem, Find the inverse of the matrix [1 2:' .

Q3. (a) Solve (x— y*)dx+2xydy=0.

(b) Solve y=2px+ yip?
.S n : :
(a) Test the convergence of the series Z‘l 2 +1—)7 using Cauchy Integral test.

@"ind the Maclaurin series for f(x)=cosx.
* (n+1)

. (
@ Discuss the convergence of the series 2~ x".
n=1 1

1

) X

Q6. (a) Evaluate the integral j————
0

Ton®
N

um % Page 1 of 2
m
)" ot M
42 ) A 79@&@3 ;a‘g(h«f-?,f; o
@-{‘7/) /L)H—U 72X

dx in terms of gamma function.

Ut =
(

(n+7)

1+ ) .

(6 marks)

(4 marks)

(5 marks)

(5 marks)
(6 marks)

(4 marks)

(6 marks)

P.T.O.

B(



|\ -
o) . l=cosx ngmo( - CU% a-
(b)) Evaluate lim—s—. = -

3

(4 marks)
R 1V I Z:ﬁ}( g
" — "
KQ.L /30lve by method of variation of parameter YVi=2y'+y=etlogx.
d*y dy 2
Q8. /Solve the differential equation 2 = 2x—+42y=,? +sin(log x)
dx” dx
3 -1 ]
Find the eigen values ang eigen vectors of (he matrix (-1 5 |
I -1 3

**$******$*

Page 2 of 5
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[ Plegse cheek that this question paper contains 9 questions and Zz.piginted pages within first ten minutes.
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[Total No. of Questions: 09)
Uni, Roll No. .......,

serseve

[Total No. of Pages: 02]

Program: B.Tech. (Batch 2018 onward)
Semester:1

Name of Subject: Mathcmatics 1
Subject Code: BSC-103

Paper ID: 15927
Time Allowed: 03 Hours

© Max. M_arks: 60

NOTE:

1) Parts A and B are compulsory

2) Part-C has Two Questions Q8 and Q9. Both are compulsory, but with internal choice

3) Any missing data may be assumed appropriately

Part- A ’ [Maﬂcs: 02 each]

QL :
y @ Define Clairaut’s equation.

7 A 2
@ For what valucs of p, does the series 3 — converge or diverge?
n=17 o . g
x—sinx
3

Evaluate lim
) x—0 X

@
Test the convergence or divergence of the improper integral fe'xdx .
' 0

@ Using Cayley Hamilton Theorem, Find the inverse of the matrix A =ti

~
2

: i ‘
@ Solve the differential equation %—3%+2)}=0. ’UDL" 2D +2 ) P

[ o]

(3]

|

=0

w

fnd AV s ¥ Cof

Part—-B [Marks: 04 each]

ie)

TFind the Maclaurin series for f(x)=sinx.
Solve the differential cquation Bxy? ~ = (250 y = 22 )y =0.

Prove that 1"(—12—) = \[-7; .

(T
ex . o Shad
Q5. ) Solve y' -6y +9y =—F by variation of parameter method,
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fa éfs/

LA
Use the rank method 1o test the consistency of the system of equations 2x 13 Videa
X+5y+7z=15 3x+1ly+13z =25,

1,

S N =l
Test the convergence or divergence of the series 2471(;%1)(12:“2) — )R ¢

(=

ne=l

Part—C [Marks: 12 cach]

2 J
Solve the differential equation x” —d~—,¥- - x? +2y=1xlogx.
dx* b

OR

_ @ @Solve x%—l-y=x3y6<

(i1) ) Solve the equation 3x% p2 -px-y=0,

e

32 1 -
@ Diagonalise the matrix 4=|-2 | 2 and obtain its modal matrix.
0 1 2
OR
a0 ‘
i . 4.7.10....3n+1) ,
@ Discuss the convergence of the series > 2 Gr+D) n ;
N 1.2.3......” =
v ' : n=|
FAKF ook
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) ! Pro mam/Course B.Tech.(Batch 2018 onward)

K Scmcqtcr 1,2 .

4 Name of Subject: Mathematics-I

TR Subject Code: BSC-103 |
7 Paper ID: 15927

/ i . v- -~ l.: 4
Time Allowved: 03 Hours © Max. Marks: 60

\EGTE:

§) ‘9.31 ts A and B are compulsory.
2y F‘xm -C has Two questions Q8 and Q9. Both are compuisory, but wuh mtcmal choxcc

3)'An mlw 1 data may be assumed appropnately ' e G S

[Marks:02 each]

‘! 2¢

E e 4 EhE Part -A
\ QL. : ,
@T est the convergence of dwergence of the improper mtcgral f———-—-

@ Define Clair .wf’ 5 cqumon md write its solution .

.Evalautc lrn
e x a .
YA S

: @Fmd the rank of the- matrix | 2 6 8

3722

=i

.Tc;‘t the convergence of the series Z[ +l) afb” N
@Fmd the p’*:t:m!z,r integral of (l)) 3D +4)y=e".
Part -B
.Prov" that 1’( =7

3. Solve p{p+ r’) x{(x+y)- : e i .
ial equation by method of variation of parameters: .

[Marks: 04 eaéh]

Splve the following different

y”+4y~t111}x o :
zl,x+2_y+23=2,2x+y—22-':7 by rank method .” o >

L3

Solve Zx-w—y +Z

O RSN

2 rerae th series’ ) =" using Cauchy integral test .
TB‘%’;.T‘ convergence of the 2 "11( +l) tt_____________%k‘_ i

aand ~Z | upto first four terms .
.“Exp.anu tanx in pOWErS of (x 4) pt
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Part -C

) Solve 3"~ 4x/ +8y = 4’ + 2sin(log.x)

~ OR 2
lvc the foliowing differential equation :
dy .

dx
olve the foliowmg differential equation :
W

xty— 2x3M)dx ~ ~(x* =3x? »dy=0,

@a) Discuss the convergence of the series -

2 33 4 9
,i 2). BxTi_+5x+

111111111111111 oo .
2 3t 41 St :

OR

; gonah?e the matnx

3

RO e 5

Page 2 of 2
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4 1 3 g
{1 S 1|and obtain-itsmodalmatrix.
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[Total No. of Questions:09] RN
71 MAY 7010 [Total No. of Pages:02]
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Program/ Course: B.Tech. (Sem. 1/2)
Name of Subject: Mathematics-1
ﬁubjccltD Colde: BSC-103
’ aper 1D: 15927
’Ii;lé;xTc I.;t\lm\'cd: 03 Hours Max. Marks:60
1) Parts A and B arc com pulsory
2) Part-Chas two Questions Q8 and Q9. Both ar¢ compilsory, but with internal choice
3) Any missing data may be assumed appropriately

Part-A [Marks: 02 cach]
Q1.
e oL
m prove thatfZ vtan 0 d@ = 2t
=5 ) 2 e dx
D) ) Livaluate improper integral fy T WHY is it convergent?

“‘7 Solve p = sin(y — %)
\d)

n?
Test for convergence of b3 (ﬁ;) 2L 7

m State Taylor and Maclaurien theorems.
' Pefine rank of a mateix.

Part—-B [Marks: 04 each]

(=0 .1_
: Evaluate [, xee~V* dx.
ROX 2ydx — (% = 3x°Y)dy = 0.

3T Solve (X%y = 2xy
f series =1 ;—;1-1- using Cauchy integral test.

Test the convergence 0
@ Expand sinX in the powers of (x - -;5)
© Q6 Evaluate lim,,_z(secx —tan x).
2

@ Solvex +yY — % =0,2x—y+Z= 3,4x+2y—2z= 2.
Part—C [Marks: 12 each (06 cach part)]

" peifat 1

@J@ rove that [Fsin”x cos? x dx = l;r-;[—rrg, . Hence evaluate {—2-.

2
olvc% ty= xS
or

xy' +8y = 4x? + 2 sin(logx)-

Solve x?y" —4

Q9. Discuss {he convergence of the series
a.B nc(af-{—l)ﬂ(ﬂ-’rl) 2 a(a+1)(a+2)p(ﬂ+1)(ﬁ+2)x3+m

e, St e
1EPSF T Y+ 12370+ D@ +2)
1.

WGE 1 OF 2
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. Bl A5 T :
#& Show that the matrix A={ -2 1 2 |is diagonalizable. Hence find 7 such that
0 1 2

P7AP is a diagonal matrix, and then obtain the mateix 5 = 42 + 54 + 31,

A el ek b ok ok
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[Total No. of Questions: 9] (Total No. of Pages: 2]

Uni, RoIINO. vvcvinieiiin
Program/ Course:B.Tech.(Sem-1/2)
Name of Subject: Mathematics-
Subject Code: BSC-18103
Paper ID: 15927
Max, Marks: 60

Time Allowed: 03 Hours

NOTE:

1 Part — A & B are compulsory .
'2) Part- Chas.two Questions Q8 & Q9 and both ar¢ compulsory, but with internal choice.
3) Any missing data may be assumed appropriately.

[Marks: 02 each]

Part—- A
Ql.
' , ) i ] o dx
Test for convergence or divergence of the improper integral f#w pryweil ¢
ay

@ Solve p = log(px — y) ,where p = 77~

@ State Cauchy’s Integral test for the convergence of an infinite series.
1

@ Evaluate limx__,w(ex +xX)x .
R 1 ax -ax
@[’rovc that === X =g f Xe %*dx ,where

@ State Cayley 1Hamilton theorem .

d ] .
D= ;—?—; and X is a function of x.

Part—-B [Marks: 04 each]

a and Gamma functions .

A CL .
/2;@ _Derive the relation between Bet

Q3] Solve (xy? + 2x%y3)dx + (x2y —x3y®)dy = 0.

@ golve by the method of variation of parameters the follcwing differential equation :

dzvy dy \
&Y L3242y =sin g\,
dx? dax Y ( )
bout x =Z,

4

Obtain the first four terms of Taylor’s serics of cosx 2

PTO
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Q6,/ For what values of x the power series
1 1. 1] 1
1*‘5(2\5"‘ 2) +";{X"—2)2 “"'8‘(%"—2)3 o ke e OO
converges ? What is its sum ?

Find the value of k so that the equations x +y +3z= 0, 4% + 3y +tkz =0, 2x +y + 2z=0

have a non — trivial solution .

Part—-C [Miarks: 12 each]

Q8) State and prove the necessary and sufficient condition for the differentinl equation
M(x,y)dx + N(x,y)dy = 0 to be exact,

OR
Solve xzf_f_z_z “fe 3x 2 Fy =
dx? TV T )2

@Jisuuss the convergence of the infinite series ), n >0,

L >
(nlogn)(loglogn)? '~

OR

. 3 1 -1
@ Show that the matrix A=]—-2 1 2| is diagonalizable . Hence find the modal matix
e o Q12
P suchthat P7-AF isadiagonal matirx .

R S o e ok 36K K g o
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L Guru Nanak Dev Engineering College, Ludhiaga
’L ; Department of Applied Science
i rogrem B.Tech. Semester 1
T Ty Tem— | (CE/ME/EE/ECE)
_Subject Code BSC-103 Subj
. : ject Title Mathematics |
Mid Semester Test (MST) No. 2nd Course Coordinator(s) Prof, Rajbir Kaur, i
Prof. Sukhminder Singh,
- ‘ ; Prof. Neeraj Kumar
AY B
__l‘_._\._}_lAarl\s o 124 Time Duration 1 hour 30 minutes
Date of MST 6™ Nov., 2023 { Roll Number ‘
- B |

|
Note: All questions are a;mpu!,kgr\

’ |

.No. T
] Q | Question COs, RBT level | Marks |
Qi 1 -1 0 =
' i o1, L2 2|
f Find the rank of the following matrix lZ -3 O]. i
| 3 -3 1 ,
| 9 C06, L5 71
Prove the necessary condition for the convergence of a positive term series Xy_ Un. 1
L It ‘
Q3 | Test the convergence of the series: CO6.L3 T 2 ‘
i o 3% 433 (n+1)"x" '
AR £ & . |
PN i | B
@ | Solve the following differential equation: CO5, L3 3 :
Z
o L1 = S12t0gx :
1 dx® x dx x*
Q3 Determine, for what values of a and b do the equations "'CO4, L5 ‘ 4 l‘
|
x+2y+32=6, x+3y+52=9, 2x+5y+az=>
~z.e (11 nosolution (i) a unique solution (iii) more than one solution.
A . 1 1 3 co4,L5 8
| Determine a matrix P which transforms the matrix |1 5 1| into a diagonal form.
| 5 3 1
L |
| Course Outcomes (CO)
| Students will be able to
'- | Analyze the use of calculus and linear algebra to Engineering problems
"2 Apply the concept of improper integrals to study Beta and Gamma functions.
:_5”—_"4 Explain utihty of Taytor's theorem in errof analysis. .
l 4 Apply the concept of rank to solve system of linear equations and diagonalization of matrices.
) Recognize and solve ordinary and linear differential equations.
I 6 Infer the convergence of infinite serjes. AT kT

[ RBT Classification
RBT Level Number |

!_BBT Level

peem—.



PPl
B
» L

S — A ————a——

) [

Guru Nanak Dev Engineering College, Ludhlana !
| Department of APEM_SE'_E’,'.‘E‘_’ DT———————————
Program | B.Tech.(CE/ME/EE/ECE) | Semester I _
Subject Code | BSC-103  Subject Title _‘_ﬁm;_:‘{jgibcrnaticsfl |
Mid Semester Test (MST) | | Course " Sukhminder Singh '
No. l Coordinator(s) Rajbir Kaur
I S — . NegmjKumar
Max. Marks 124 7 . Time Duration | bour 30 minutes R
Date of MST | 25-9-2023 Roll Number
Note: Attempt all qucstioni - “ L ' -_— : _ —Tu——: _:_ o B
Q.No. Question - CO's, Marks
- RBT Jevel !
Ql, State Necessary and Sufficient conditions for the differential equation COs. pi
Mdx+Ndy =0 to be exact. L2/1L3
\ QY \j Solve the differential equation: p = log(px - y) COs. 2
| L3LS -
| Q3 ' Solve: (sinxcos y+e’” )dx +(cosxsin y~tan y)dy =0 Cf)f=< . 4
S | =
Q4 | Solve : x2ydx—(x* +)*)dy =0 o CO3, 3
1 );b, eiv COs, 4
Q5 Solve the differential equation y”"—6)’+9y =— by method of variationof | L3/L5
, X
parameters.
Q6 Solve: (D—2)%y =8(e”" +sin2x+x") | CO5, 8
t L3/LS
Course Outcomes (CO)
Students will be uble to
CO5 | Recognize and solve ordinary and linear ditferential equations.
[ RBT | Lower Order Thinking Levels (LOTS) ' Higher Order Thinking Levels (HOTS)
| Classification
RBT Level . L] ;’ L2 | L3 L4 L3 53
Number | ‘ '

RBT Level | Remembering | Understanding | Applying | Analyzing Evaluating Creanng




Please check that this question paper contains_ 9 questions and __2__ printed pages within first ten minutes.

[Total No: of Questions: 09] [Total No. of Pages: 02]

Uni. Roll No. ..o
Program: B.Tech. (Batch 2018 onward)
Semester:1%/2"
Name of Subject: Mathematics-1
Subject Code: BSC-103
Paper ID:15927
Time Allowed: 03 Hours Max. Marks: 60

NOTE:

1) Parts A and B are compulsory
2) Part-C has Two Questions Q8 and Q9. Both are compulsory, but with internal

choice
3) Any missing data may be assumed appropriately

Part- A [Marks: 02 each]

Ql.

a) Evaluate the improper integral fowal—;z dx.

b) Solve the differential equation y = px + Ja?p? + b?, wherep = -Z—f.

¢) Prove the necessary condition for the convergence of a positive term series
[o0]
Zn-——l Upy-

d) Prove that D—i;X — e‘”‘er"”‘dx, where D = % and X is any function

of x.
‘ 12 3 4
e) Reduce the matrix |2 1 4 3 | to normal form and hence find its
- 3 0 5 —-10
rank.
it
. tan x\ x2
f) Evaluate ?.5'8( - )
Part-B : [Marks: 04 each]
Q2. Provethe following relation of beta and gamma functions:
ymymn)
pimn) = —————.
y(m+n)

Q3. Solve the following differential equation:

Page 1 of 2
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(1+e§)dx +(1—-;‘-)e§dy = 0.

Q)/ Solve the following differential equation using the method of variation of
parameter:
d_zl _ 6d_y = e3*
dxz dx+ 9y e ?.

Q5. Expand log(1 + x) in powers of x using Maclaurin’s series.

9./ Determine for what values of @ and b do the equations

x+2y+3z=6, x+3y+5z=9, 2x+ 5y +az=
(iii) more than one solution.

b

have: (i) nosolution (i) a unique solution

] w niz2"
Q7. Test the convergence of the series PYie e

Part - C [Marks: 12 each]

Q8. Solve the following differential equation:
3’y 4y _ a6y = 3x2
(3x+2) f‘i#"+ 3(3x+2) o 36y =3x>+4x+1
5 OR

Solve the following differential equation:

(i) 3x""p7' — px — y=0,where p = %. (6)
(i) (2x*y?+y)dx +(3x - x3y) dy = 0. (6)
1173
Q9. Llet A =11 5 1], then:
3 11
(i) Find eigen values of A (3)
(i) Find eigen vectors corresponding to each eigen value (3)
(iii)  Show that A is diagonalizable 3)
(iv)  Find modal matrix P of A. (3)
OR
Prove that the series  x — % + 531 - % + — — — is convergent for -1 < x < 1.
Also write the interval of convergence. "7 )}o
L0
FhkhhkhkkhhTkk
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Please check that this question paper contains 09 questions and 02 printed pages Wst ten minutes.

&

[Total f Pages: 02]

[Total No. of Questions: 09]

Uni. Roll No 2423 3X).. ’ T \
2

Program: B.Tech. (Batch 2018 onwa d)- | {/

Semester: 1/2 O
Name of Subject: Mathematics-I \_/

Subject Code: BSC-103

' Paper ID: 15927

Scientific calculator is Not Allowed

Time Allowed: 03 Hours Max. Marks: 60

NOTE:

1) Parts A and B are compulsory
2) Part-C has Two Questions Q8 and Q9. Both are compulsory, but with internal choice

3) Any missing data may be assumed appropriately
Part— A [Marks: 02 each]

Q1
%~ a) Define Legendre’s lincar equation. N

»! b) JEvaluate ll_r)réxlogx. B e
w@ If Ais an eigen value of a non-singular matrix 4. Then prove that A™' is an

“eigen value of 47, ny
A velae ot A 4

1
Evaluate the improper integral j cff} . @
%

4 I
p2—7p+12=0,where p:Q.
> ) , Cdx

L7
@ Show that Z(-’?l) is convergent.
n —

3
Part-B | [Marks: 04 each]
F 3 @ Solve the differential equation ydx—xdy+logxdx=0.— Ay _ ] =¢
03.)P vethaty(§)=\f7—t. A X x

For what value of k the system of equations x+ y+z=2,x+2 y+z=-2
x+ y+(k —5)z =k has no solution. ’

Page 1 of 2
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Expand log(l + x) using Maclaurin’s Theorem.
. n? +1
@ Test the convergence of the series Z

n 4l
d*y |
@ Solve ) +tYy=secx by variation of parameter method,

Part-C

[Marks: 12 each(06 for each subpart if any) |

, ,
Solve ngx—g—)—x%+2y=xk)gx. PT-E'Z ei

#_‘\\\
OR
: dy
(1) Solve (Px=y)py+x)= 2p , where p = =5
b

(1i) Solve the differential equation xy(l+ xy?) dy

1 6 1
\@ Show that the matrix |1 2 0| is diagonalizable. Hence find modal matrix p
0 0 3

such that P~' 4P is a diagonal matrix.

OR
For what value of x the power series

1 e i ML
I—E(x—2)+z(x-2) ~8(x 2) +.....+( 2) (x=2)"+

converges? What is its sum?

kkkkddhdhhkkhn
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