RLA ACADEMY

(INTERVIW’ & NON-INTERVIEW POSTS)

PDF TEST BATCH

65/ BASICS OF
* 14| ENGINEERING

._‘

(“,"‘ SigliuenL Aumpluflwied

(DEGREE STANDARD)

/ $899/- ZcovE: 422 R onim wis

z MCQ QUESTIONS
WITH ANSWER EXPLANATION

Post name Department / Organisation

Assistant Director of Industries and
Commerce (Technical)

Assistant Director of Training / als
Principal, IT! Employment and Training

Assistant General Manager

Industries and Commerce

State Industries Promotion
Corporation of Tamil Nadu Limited

Senior Officer (Technical) EZ':;L:‘;%?;‘HT?FH“;%E' Investment

Assistant Engineer (Industries) Industries and Commerce

_ Erl Tamil Nadu Co-operative Milk
Manager - Engineering Producers' Federation Limited

E PDF Sample Available - Our Website ‘ @ www.rlaacademy.com

(® WhatsApp: 96004 20436 Mlf 51l & ENGLISH MEDIUM |




Unit 01 : MATHEMATICS

VS 01 : Hewl'FHLD

UESTION

01. The characteristic equation of a real matrix 4 is > — 514 + 6 = 0. What are the
eigenvalues of A?

6(H GIot’s DiewsPufesr Liewsrt |F FLoaTIT(h A2 — 51 + 6 = 0 6Tal 6L, DIHGT QBT
LoBL I |H6T WITen6?

Al=16-1=16
BA1=23-1=23
CA=-2-3-1=-2,-3

D.2=05-2=0,5

02. If a square matrix A has characteristic polynomial p(1) = 12 — 41 + 3, which
matrix identity must it satisfy?

6(H FHIT et uasr Liewr Ut LisvepImiLn (HCHETemal p(d) = A% — 41 + 3 T,
IpgH Hewt HenpCGaimm Cevasrigui FoaTLT(h 6T3I1?

A A*+4A+31=0
B.A? —3A4+41=0
C.A2—4A+31=0

D.A?+3A—-41=0

3.8 2

03. Determine the order and degree of the differential equation (%)
0.

() -

d3y 2 dy\* —0 . uSL @ . . . . Dq .
(ﬁ) + (E) +y = 0 611D UMSBUTL (HF FLOGTLITL 19 6T @ fleHFeHUIU LD
LIG GOUIL[LD SHEHTL 1.

A. Order 2, degree 3 - auf'ena 2, Lig 3

B. Order 3, degree 2 - auflewns 3, Lig 2
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C. Order 4, degree 1 - auflena 4, Lig 1

D. Order 3, degree 4 - auf'ens 3, Lig 4

04. For the differential equation y" — 3y’ + 2y = 3%, which particular integral is
correct?

y" =3y + 2y = e3* 611w aUeHHUTL (HDF FLOGTLITL 19 MBTGT 6(H FOLIL|F Hier]

61517

Ay, = 622
B.y, = 3e3*
C.y, =e**
D.y, = %

05.If u = x3 + y* + 3xy? is a homogeneous function of degree 3, what is xu, + yu,?

u=x>+y3 4 3xy? 6TATLIGI 3 QLD LIQU [DL I GY(BHLILG FHFHTET FTFL| 6T63 6L, XUy +
YUy, ~@&T Lo | 6TeTe?

A u
B. 2u
C.3u

D. 4u

06. Evaluate [ xe* dx using integration by parts.

LGHS CBTenasu e wpemmeowil LLGTLBRSSE [ xe* dx-gd Hardsd([BHs.
Ae*(x+1)+C

B. xe* +C

Ce*x—1D+¢C

2,X
D.x: +C
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07. For the vector field F = x2{ + y2j + z2k, determine its divergence at (1,1,1).

F = x21 + y%] + 22k e1aitm QoudL i LjevgHar (1,1,1) eTaim LjeTafufeurer LT Ie)
o Menads HesrL 1'%,

A 3
B. 6
C.9

D.1

08. For f(z) = u + iv to be analytic at a point where the first partial derivatives are
continuous, which pair of equations must be satisfied?

f(2) = u+ iv TSTM HEULI|F FTFL], (pBH6eL LIS auensuibhser G\srLfafuirs
D GITGIT 6Q(IF L6 U6V LIGLILITU IO F FTFLITS B)(HHB, HenmCeaun Calewnrig ui
FLOGRTLIT(HFHGT 6T6w6?

Au =7, u, =7
B.uy, =-v, u, =7,
Cou, =1y, uy, =,

D.u, = v, uy, = —v,

09. If a function has a single simple pole at z = 0 with residue 2, what is §_f () dz

when C is a positively oriented closed contour enclosing only that pole?

6(h FIFLING z = 0-FeL 1oL (HLD 6Tt HIHAULD D GITGITGI; HBHGT GTFFLD 2.
DMbbd HlHnISHNS oL (HID 2 eTar B GhiLoenmd HenFuiev GlFeLeILD (Lpig i
QUGHTILIGND C—hBTGT gﬁc f (2) dz- @&t o1 | 6TevT60r?

A. 2mi
B. 4mi
C.2
D.0

10. For a > 0, what is the Laplace transform of f(t) = sin(at)?
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a > 0 erasflav, f(t) = sin(at) eT@IM FTFLIGT GUTLIGLTEIV D (HLOTHMLD 6TH1?

s
* s2+qa?

1

"sta
a

" s?+a?

a

‘s+a

4

11. For the matrix A = [O

_02], which vector is an eigenvector corresponding to the
eigenvalue 1 = 4?
A= [g _02] TGN HWIHH 1 = 4 6TGID $NHET LoF LN JL6T G\BTL 1 jeDL_UI FH65T

Qs 6131?

afil-11
B[] - [o
.1~ L1
p.[4]- 2]

12. A real matrix Q represents an orthogonal transformation if Q7Q = I. What
property does this transformation preserve?

6h Glots et Q, QT Q = I eraarw HBHeMasTenit FenpCaimmearmed Dig|
QFBIGHHI 2 (HLOTHMSHS Hel'EEDSBI. D6 [(HLOTHMLD 6THSLT LIGHTGHLILI
LITSHIBTHEEDSI?

A. Vector length and inner products - GlaudL fler Bemipd 2 6t Gl HEBHBAPLD

B. Determinant must always be zero - ewf'sCareneu TLICLITSHID LpFFuioTs
B®SH60

C. Every eigenvalue must be zero - Sienesrd gl g&er LoFL N [H@BLD | FFUILDTS
B W60

D. Matrix must be singular - Siewf! 6 HeOLOLINHDHTH B)(HHH6V
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13. The quadratic form 3x2 + 3y? is already diagonal. Which statement correctly
describes its canonical form under an orthogonal transformation?

3x2 + 3y? etadrw @(HLig HCHTma FDHGHERTCRI dpenevall L aug oL © iTarg).
CFEISHBHI D (HLOTHMSHGT HLp HBET FUILDRT 61 6LISENSHF FFUITHS%
S B TP

A. x? — y?

B.3x + 3y

C.3x% + 3y?

D. 6xy

14. Find the general solution of y” — 5y’ + 6y = 0.

y"' =5y + 6y = 0 6T@ID FLOGTLITL 19 63T GUITHIS5 BFewerId: BTG5,
A .y = Cie?* + C,e3*

B.y=Ce 2+ (C,e™3*

C. y = Cicos2x + C,sin3x

D. y = Clesx + C2€6x

15. For y" + y = tanx, a particular solution can be constructed using variation of
parameters. Which pair forms a fundamental solution set for the associated
homogeneous equation?

y" + y = tanx 6T&ID FLOGTLITL IQMEHTGT FDLI |G SFewal oT))edHa 6T LOTM6L
(LPEDHDUTGD BTGRTCUTLD. BBHEIL T GYHTL FI [eHLUI GIHLIG HHTGI FLOGTLITL Iq 6T
g LILenL g SHia|dh C\BTSH 6T31?

A e* e™
B.1,x
C. cosx, sinx

D. x?, x3
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16. For x%y" — 3xy’' + 4y = 0, assume a trial solution y = x™. Which auxiliary
equation results?

x%y" —3xy" + 4y = 0 6TGID FIOGBTLITL 196D ¥ = X™ 6Tes1d G\BTGHITLT6D HewL dFHLD
SIHeTF FLOGTLITH 6TH1?

Am?>—-3m+4=0
Bmim—-1)—-3m+4=0
C.m?+3m+4=0

Dm(m—-1)+3m+4=0

17.1f z = x?y + y?, where x =t and y = t2, find dz/dt at t = 1.

z=x*y+y% x =ty =t* etalov, t = 1 eTatTw HewevuTev dz/dt-mdk HesTHE[DH 5.
A. 4

B. 6

C.8

D. 10

a(u,v)
a(x,y)

18.If u = x + y and v = x — y, evaluate

U=x+7y,v=x—Yy 6Tailsv, ZEZ;;—@W LD LIGHLIT T 5T .
A0

B. 1

C.2

D. -2

19. For f(x,y) = x? + y?, what is the first-order Taylor approximation about (1,1)?

f(x,y) = x* + y? etaotw FTFLIDG (1,1) 6TRID 1 [T eI GDLOUIDTHS O)FHT6u0TL
L aufend Gluievy Carymws todin | 6151?

A2+2(x—-1)+2(y—-1)
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B.2+ (x — 1)% + (y — 1)2
Cx?2+y?+2

D2+(x-1D+(y—-1)

20. For f(x,y) = x? + y? — 4x — 6y, where does the function attain its minimum?

f(x,y) = x* + y? — 4x — 6y eTaIW FTFL| 6THSLI L [eiTernuTeL FMIo LoFLI6MLI
ML EDHI?

A. (2,3)
B. (—2,-3)
C. (4,6)
D. (0,0)

21. Evaluate foz(Bx2 + 2x) dx.

f02(3x2 + 2x) dx-@&T LoBLIGHLIS: HTEHT%.
A.8

B. 10

C.12

D. 14

22. Evaluate [ On/ ? sind x dx.
) On/ 2 sind x dx-gmds saHABH .
A.

B.

o 0
NI = WIN Wk
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23. Evaluate fol foz(x +y) dy dx.

fol foz(x +y) dy dx-@eT LoBHLIGHLIG BTG5,
A .2

B.3

C. 4

D.5

24. The region is bounded by 0 < x < 1 and 0 < y < x. After reversing the order of
integration, which limits correctly describe the same region?

0<x<10<y<x6T@M GTUMGUSHATTCL FHHLPLILIL L LigHemwid OCprensuil (b
auflengent Lot 6TpHIdCLITSI EeHLdSHLD FFUITGT 6TELENEVHET 6Tew6L?

A0<y<10<x<y
Bo0<y<1l y<x<1
Co<x<1lx<y<1

DO<y<x, 0<x<1

25. Evaluate || fV 1 dV, where V is a rectangular solid with side lengths 2, 3, and 4.

LI&&% Bemiser 2, 3, 4 GlsTerL C\FaIaisd sarssnger [[f, 1 dV-@ar wdlienLis

BIT GUT .
A.9

B. 12

C. 18

D. 24

26. For the scalar field ¢(x,y, z) = xy + z?, determine V¢ at (2,3,1).

d(x,v,2) = xy + 2% eTaTD DleTaTe0F FTiLIeT FTUI6)) Qoudkeny (2,3,1) 6T6TD
L jeiTarfuPeL HevsTL 135,

A. 31+ 2j + 2k
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B.2i+3j+k
C.30+2j + 2k

D. 2i + 2] + 3k

27. For ¢(x,y) = x% + y?, find the directional derivative at (1,0) in the direction of
the unit vector @i = (0,1).

d(x,y) = x* + y? ererw FmiLfer (1,0) ererm 1 eiraluelmpg1 i = (0,1) eTerm
DMV GH Hand GlousL a1 FenFufevTar HenF aIeHHEHOIHLPENGL HT6ITS5.

A0
B. 1
C.2
D. 4

28. For F = —yi + xJ, evaluate the curl V x F.

= —yi + x] 6T@IW CUGL [ L|eVSHET FLODFeHUIT BERTL 1'%,

ol

o o w >
| N
Nw‘)
=

~>
+
~>

29. Green's theorem converts a positively oriented line integral around a simple closed
plane curve into which type of integral?

Criemms HeanFufev G\FeLILD 6Tarflr cpigut HeT euemaTeneud Fmmut G (Hg
ClaTewasuilenL Hifeslear CaHmLD 6THS UIHBUITRT OIHTEHUTL TS LOTHMIHDSI?

A. A triple integral over a volume - @&ar S 16HTET (LpLDLOL BIGS OBTenSHUT(H
B. A surface integral in three dimensions only - upliiforents Lipin & G\Brenasui(®
oL (HLb

C. A double integral over the enclosed plane region - gL’ L SeT i d 16BTERT
Bl enLg G\sTenasui(®
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D. A single indefinite integral - auewrwmIGHELILIL TS5 aMHewmG ClBTenHEUT(H

30. The Gauss divergence theorem relates the outward flux through a closed surface
to which integral over the enclosed region?

6(H clpig i LTI 9&T eufuwirs: Gleuaf'Li ImLoTSF G\FeLILD LITIIGHEY, STV LITI IS
Cammid G L STLILIGHUIST 6Thbd C\BTenauiL (hL et
Q1L i1 LB SHIBDSI?

A. The volume integral of the divergence - Limuie] affafear HardiaTe s
Csrenaui(®

B. The line integral of the gradient - #ruie] GeusL far Carl(Hd C\sTensui(®h

C. The surface integral of the scalar potential alone - Diemafed Henevd FriLPer
Ly g Gsrenasui(® 1o (Hib

D. The volume integral of the curl - spHPufar serdemeays CBTenasui®

31. Which surface integral corresponds to the circulation of a vector field around the
positively oriented boundary curve C, according to Stokes theorem?

avCLrd&Eev CapmsHarLiyg, C etarm GBioenmd HenFuTeuTesT 6T6VEM6V
AUMATeNaUF FDVUI OUSL [ L |eSHT FpMFEGHF FLOLOTET LITLIL | G\BTenasuT®
6T5I?

A [[V-Fds

B. [[,(VXF)-fds

C Jff, V- Fdv

D. [[,F-#dsS

32. Which of the following complex functions is analytic throughout the complex
plane?

LIGTGU(BLD HGULIL|F FTFLISATGV 6TSHI (LPLpds HEULIL | SMHHWILD LIGSLILITU IO S
SHATEHLOGHUIT O\HT6T (HeITeITG?

Af) =17
B. f(2) = |z|?
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C.fz)=z*+1
D. f(z) = Re(z)

33. If the real part of an analytic function is u(x,y) = x? — y?, which imaginary part
v(x,y) is consistent with the Cauchy-Riemann equations, up to an additive constant?

&(h LGLILITWIF FTiLier Qowiliigd u(x,y) = x* — y? erest'eL, BT -FLOTGT
FLOGTLIT(HHGHHG 6JMDLI HGWLOU LD HDLIGHGTL Lidhd 6T31? Io L_L 60 LoTH)ed
ANWILLHEHLILIH ED 1.

Av=2xy+C
Bv=-2xy+C
Cv=x?+y%+C

Dv=x—-y+¢C

34. At which points is the mapping w = z2 conformal?

w = z% 6TGIM 2 (HLOTHMLD 6THSHLI L 6iTerl B 60 CHTesTLl LTS ISTL |F
SHATEHLOGHUIT O\HT6T (HGITeIT ?

A. Only at - Bev oL”(H1b

B. At every point where - ® sitar 6p631G\uT(H 1 jeiTarUTeILD

C. Nowhere in the complex plane - &6l | HaTEHHeV eTHIGLD BeVem6V
D. Only for real positive - GpiLoenm ot oS n |Hehd Lol (HLb

o]0 . az+b
35. For the bilinear transformation w = —

which condition is required for it to be
nonconstant and nondegenerate?

w = ‘Z:Z eTarm BHCHTL(H 2 (RLOTHDLD LOTOTH FTFLITSH EGVGUTLOGD,

FensaDmHTHE B (HBH CarieunTig ut HLIBBHHET 6TI?

A.ad —bc=0
B.a+b+c+d=0
Ca=d=0

D.ad —bc #0
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36. If f(z) is analytic throughout a simply connected region and its boundary, what is
$. f (2) dz for a closed contour C in that region?

f(2) 6p eTarft BewesTLi gDt LIGHUTILD BT 6TeLemeLUTGVILD
LIGLILITUIG) & HRTEHLOGHUIS G\BTHITIG (HBBHTV, HBSLT LIGHUTGL D GT6IT cipig i
alenara| C-darar §. f (2) dz-@er | eTere?

A 2mi
B. 1
C.o

D. It depends only on contour length - aemerafer Hersans o HCLo FriHHSHI

37. What is the Taylor series of e? about z = 0?
z = 0 6T@TD L[6ITe'ent eOLOWILOTHS C\BTesTL e?-@er OGItievf G\HTL i 6T31?
2 3
Al+z+Z+5 4+
21 3l
z?  zZ3
B. 1—Z+Z—§+“'
2 3
Cz+Z+Z+-
2 '3

2
D.1+Z+Z+-
2 4

38. Which feature distinguishes a Laurent series from a Taylor series in a punctured
neighbourhood of a singularity?

(h B35S Ljeraluier pdepiemar LigHuTev, euTgarL. C\sTL ey Gl uieuf
CsrL P mHgH1 CainiihSHID LIGHTL| 6THI?

A. It contains only positive integer powers - CpiLo w1prp AHbHIHGHaT Lo (HGLo
BL1GLImID

B. It may contain negative integer powers — 6THiLo (LpLp AH(HHSHHEHLD
B 1bGILImeUTLD

C. It cannot represent complex functions - &evLl |F FTjL |HBeHaT Glovel L 1LI(hHH
BuieurFl
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D. It contains only constant terms — o968 © mi'n jHer Lo’ (HCo B 1oGILIMLD

39. Determine £71 { . }
s<+9

Lt {5219}—9}355 BT 1%,
A. cos3t

B. 3sin3t

C. gsinBt

D e—3t

40.If L{y(t)} = Y(s) and y(0) = y,, what is L{y'(t)}?

L{y(t)} = Y(s), y(0) = y, eTaaf's0, L{y'(t)}-@aT LoFLIL| 6151?

A. sY(s)
B. sY(s) — Yo
C.Y(s) — syo
D.Y(s)/s — yo

41.If B = P"'AP, where P is nonsingular, which property is necessarily shared by A
and B?

P erairLig1 Coiommrdadds 1gu1 et 6Tarmib B = P~TAP eTetmid @(HbHTev, A,
B 9pFui 6953 Diewl 'S @hd LOTOTLOGY EHIBGBLD LIGHTL | 6THI?

A. All corresponding entries - G\BTL 1 jeDL U1 DIWHGTHFI D ML |FHGIHLD
B. All corresponding eigenvectors — GIHTL i1 [eDL U1 HeHTHF QBT Gl6o1IL [f I GIHLD
C. Characteristic polynomial - Liewsri L1 LisvepImIL N |G HTEM6L

D. All corresponding row entries — Q\HTL 1 [eOLUI HeWGITHF1 U eHF
9 _MILIN |SHEHLD

42.1f x? + y? = 25, find dy/dx at the point (3,4).
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x? +y? =25 etasw 2 L BT L6 (3,4) 616D L[eiTanuieL dy/dx—gnd HTewTS.
A —3/4

B.3/4

C. —4/3

D. 4/3

43.If F(x) = ff\/l + t2 dt, what is F'(x)?
F(x) = ff\/l + t2 dt e1aflev, F'(x)-@ &1 Lol | 6TeirGer?
A V1 + x?

X
B'W

x ot
C'flﬁdt
D. V1 + t2

44.1f f(¢t) is periodic with period T, which expression gives its Laplace transform
when the integral exists?

T GTGTD BTGV HGTeN6Ud OIBTERTL HTEUILPHODF FTFL| f(t)-dS, BT GUTLIGUTEIV
9 (HLOTHMLD 6TFHI?

A—— [ et (0 dt
B. [ e f(1) dt
C.of) f(®)dt

D. [ f(D)dt

45.1f L{f(t)} = F(s) and L{g(t)} = G(s), what is the Laplace transform of their
convolution?

L{F()} = F(s), L{g(®)} = G(s) eTasl'6L, DauMMW'aT Fr(HaieL FTFLIGT GUTLIGVTEIV
9 (HLOTHMLD 6TFI?
A . F(s) + G(s)
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B. F(s)G(s)
C.F(s)/G(s)
D. F(s) — G(s)

46. Solve y" + 4y = 0, subject to y(0) = 0 and y'(0) = 2.

y'+4y =0,y(0) =0, y'(0) = 2 6Ta01p O\BTL &5 BLIHHHGTHGHL G Jon 1 LI
FLOGTLITLGOLG &0 d5FHa JLD.

A.y = cos2t
B. y = 2cos2t
C.y =sin2t
D. y = 2sin2t

47. A periodic function has period T and equals 1 for 0 < t < T. What is its Laplace
transform?

T GTGTD HTV HGTeN6UT GIBTETL 6(1H HTVUPeODIF FIiL |, 0 < t < T 6Term
DL GlauaMuTev 1-&HSHF FLOLD. HBHGT GUTLIGVTE 2 (HLOTHDLD 6THI?

1
A. "

1_e—ST

B.

s
1
" s(1—e—sT)

-sT

De

N

48. Which condition guarantees that a real matrix can be diagonalised by an
orthogonal transformation?

6(h Gous DiewlewuwidF OFBISHHI 2 (HLOTHMGHHET (LPGULD (PeNVOTL L eI A ILDTS
LOTOMIDISDG D SHHTUTHLOTHGBLD HLIHSHNGT 61517

A. The matrix is triangular - Siewf’ 1pHECHTHT a1V B)(HSHSH6L
B. The matrix is nonsingular - ienf? CHILOTOTESESEIN 19 UIHTE B)(HSHSH6V

C. The matrix is symmetric - Siewt’ FIDFFT HHNUITSH B)(HHFH6L
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D. The matrix has zero trace - apeweva? L 2 min jsaflar J» L (HH0\5TenS
LLFFUILDTS B)(HSHSH6L

49. Determine the degree of homogeneity of f(x,y) = x%y + xy2.

f(x,y) = x%y + xy? eT@TD FTFLIGT 6Q(HLIG HHTGT LIGGHUId HGITL )%,
A1

B. 2

C.3

D. 4

50. Determine the residue of f(z) = g at its simple pole z = 2.

f(2) = E GTRTD FTFLIGT 6T I FIHAILOTRT Z = 2—- @6V D GG 6TFFHWHIbB
BT GT .

A1l

B. 2

C.3

D. 4

51. A 2 x 2 matrix has eigenvalues 4 and —2. What are its determinant and trace,
respectively?

6(H 2 X 2 e uPGT BT oKL |FH6IT 4, —2 6Tas 6L, BT DHewl' HCHTeme U LD
SLLpLD (Lpem It 6Tana?

A.8, 2
B. -8, 2
C.-8,6

D.2, -8
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Unit 01 : MATHEMATICS

VS 01 : Hewl'FHLD

ANSWER AND EXPLANATION

01. The characteristic equation of a real matrix 4 is > — 514 + 6 = 0. What are the
eigenvalues of A?

6(H GIot’s DiewsPufesr Liewsrt |F FLoaTIT(h A2 — 51 + 6 = 0 6Tal 6L, DIHGT QBT
LoBL I |H6T WITen6?

AA=16-1=16
B.A=23-1=23
CA=-2,-3-1=-2,-3
D.2=05-1=05
Answer: B

Explanation: Factor the characteristic equation: A2 —51+6=(1—2)(1—3) =0.
Therefore, the eigenvalues are 2 and 3.

aPardsLd: C\BT(HSBBLILIL L. LIGHTL|F FLOGTLITL 6L HTFesst'seammaL LIPas@GCLITs)
1A-2)1-3)=0 FoLadngl. RPaICITH STyeslepwiud LpFfuisbEngs
FLOLOTSHHGITG, SRBGT LOHLI [HET 2, 3 pSLD.

02. If a square matrix A has characteristic polynomial p(1) = 12 — 41 + 3, which
matrix identity must it satisfy?

6(H FHIT Hawstuasr Liewrt Ut LisvepimiLn (ECaETemat p(1) = A% — 41 + 3 et e,
IpgH Hewt HenpwCGaimm Cevastigui FoarLT(h 6T3I?

A A>+4A+31=0
B.A2—-3A4+41=0
C.A2—-4A+31=0
D.A>+34A—-41=0

Answer: C
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Explanation: The Cayley-Hamilton theorem states that every square matrix satisfies its
own characteristic equation. Substituting A for 1 gives A2 — 44 + 31 = 0, where [ is the
identity matrix.

afardsLD: PRUCUTH FHIT Hewiujd AHFaT G\FTHSLI LIGHTL|F FLOGTLITL GHL
BamwCoupmitd e1arigh Caed-amridesvrar Capiorgd. @mig ) -afneLl
LFeurs A-gn @HCLTgI A? — 4A + 31 = 0 FewLs&HEmGI. [ eTarLigi wpmHoIDTHELD
DGt .

2

) . . . asy ay\*
03. Determine the order and degree of the differential equation (@) + (E) +y=
0.

((13_3/)2 + (d—y)4 +y = 0 aT@Im aUenSBUTL (HF FLOGTLITL 19 GT eUIFeHFGHUI LD
dx3 dx y Ly 13 tH
LILg GOUIU LD SHEWTL 1),

A. Order 2, degree 3 - auf'ena 2, Lig 3

B. Order 3, degree 2 - auf'ewna 3, Lig 2

C. Order 4, degree 1 - auf'ena 4, Lug 1

D. Order 3, degree 4 - auf'ena 3, Lig 4

Answer: B

Explanation: The highest derivative is d3y/dx3, so the order is 3. The equation is
polynomial in its derivatives, and the highest derivative has exponent 2; hence the degree
is 2.

aPaTSHBLD: FLOGTLITL 96V D 6iTal 0% 2 wifhd UenHUi® dapSTord alenasuil
TRTLISTV aIflenF 3. b LB D Wbk InHHUTLIQ T DI 2 THBILISTG LG
2 pSLD. @IS euenHUT(H BT LIsLINILN |FHEHTD 011G @6V HGHLOBSIGT GITGT.

04. For the differential equation y” — 3y’ + 2y = e3*, which particular integral is
correct?

y" =3y + 2y = e3* 611w aUewHUTL (HF FLOGTLITL 19 MBTGT 63(H FOLI|F Hie)]

6T5I?

3x
Ay, = 67
B. y, = 3e3*
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Cy=e

eSX
D. yp = ?
Answer: A

Explanation: Assume y, = Ae>*. Substitution gives (9 — 9 + 2)Ae®* = e3*,50 24 = 1 and
A = 1/2. Therefore, the correct particular integral is actually y, = e3*/2.

aferssid: FoLis Siey y, = Ae®* eTars CETarCourid. BT BT (HHWeTF
FoaruTiged LITHuIGCurg) 24e3* = e3* HeLsimgl. etarCGou A = 1/2.
waCou FpLi s Sia| y, = e3*/2.

05.If u = x3 + y* + 3xy? is a homogeneous function of degree 3, what is xu, + yu,?

u=x>+y3+3xy? eT@TLIGI 3 QLD LIQU [DL LI GY(BHLIG FHFHTET FTFL| 6T63 6L, XU,y +
YUy, -@&T Lo | 6TeTeN?

A u

B. 2u

C. 3u

D. 4u
Answer: C

Explanation: Euler's theorem for a homogeneous function of degree n states that xu, +
yu, = nu. Here n = 3, so the result is 3u.

aPOT&EBLD: N LD LI U (DI G(HLIG HHTGT FTFLIDS, DU 1eVer CHHMGHH@TLIG
XUy + yu, = nu. @wI LG 3 THTLISTEL ST Lol | 3u.

06. Evaluate [ xe* dx using integration by parts.

LIGHS CTenasuiLev (penmenuwils LISTLIRSGS [ xe* dx-md seastsH(h .
Ae*(x+1)+C

B.xe* +C

Ce*x—1D+C

2,X
D.x: +C
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Answer: C

Explanation: Use [udv = uv — [ vdu, with u = x and dv = e*dx. Then [ xe*dx =
xe* — [ e*dx = e*(x — 1) + C.

aParsHLD: LIGHS GFTensul s afd [udv=uv — [ vdu WGb. BHeL u = x,
dv = e*dx etar eT(HSSHTeL, GBTemHUTBH xe* —e*+C=e*(x—1)+C eTed
HenLGEDF .

07. For the vector field F = x2{ + y?j + z%k, determine its divergence at (1,1,1).

F = x2i + y2j + 22k etaitm QousLj LjevsHar (1,1,1) 6Tam Ljeirefuleurar Limiic]
o661 HewrL 135,

A3
B. 6
C.9
D. 1
Answer: B

Explanation: Divergence is V- F = d(x2)/ dx + 0(y2)/ dy + 0(z2)/ 0z = 2x + 2y + 2z.
At (1,1,1), the value is 6.

afarsasid: Lo affle) eTarLgl RaICRITH Jn DU HSDHSGI I LOTYeHUIL]
QUTMISSHI auensui®h Gauizsl gnl Haust@b. oTerGat V- F = 2x + 2y + 2z
QT EBHEL I L 1 jeTeafufev 2 + 2 + 2 = 6.

08. For f(z) = u + iv to be analytic at a point where the first partial derivatives are
continuous, which pair of equations must be satisfied?

f(2) = u+ iv 6T HLN |F FTFL], (1pBHeL LIS aenauibHser QBT fafuirs
9 GITGIT 6(1h LTIV LIGLILITL IO F FTILITH B)(HHS, HenmCeumn CGarewrig ui
FLOGTLIT(HFHGT 6T6w6?

Au =7, u, =7
B.u,=-v, u, =7
C.u, = vy, uy, = vy

D.u, = v, u, = —v,
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Answer: D

Explanation: The Cauchy-Riemann equations are u, = v, and u, = —v,. When these
hold with the stated continuity conditions, they establish analyticity locally.

afaTSHHLD: HTOP-FIOTET FLOGTLT(HEHGT Uy = V), Uy = —Vy GTRTLIBTQITGLD. (LPH6L
LuGd amasuibhser OCFTLjFfumseid @FFwarurhser  BHeanpCeoupdu b
B(HBSTeV, AHBBHLT 1LjeTeafuier DHmFL il LIGLIITUI S HGTEHLOGHUIL
CumIBMII.

09. If a function has a single simple pole at z = 0 with residue 2, what is §_f (2) dz

when C is a positively oriented closed contour enclosing only that pole?

6(h FIILING z = 0-BeL oL (HLD 6Tt HIHAULD D GITGNTGI; HBHGT GTFFLD 2.
DMbSDH HIHaISHNSD oL (HLD  eirar_ddt Coioennd Heanduied G\FeLILD cLpLgut
QUGHTILIGND C—hBTGT gﬁc f (2) dz- @&t 1o | 6TevT6Rr?

A. 2mi

B. 4mi
C.2

D. 0
Answer: B

Explanation: By the residue theorem, the contour integral equals 27i times the sum of
residues inside the contour. Thus gﬁc f (z)dz = 2mi(2) = 4mi.

afarsasid: e1dss CarmmobHerig, dpyul aumruiennsd CBTensui® oTarLIZI
QUGHTUIGNMHGEIT D_GT6 6TFFRIKHGT T In (HHEOGT 2T LOL BISTGLD. DI TFFLD 2
GTRTLIST6L QHTenasui(h 4mi.

10. For a > 0, what is the Laplace transform of f(t) = sin(at)?

a > 0 erasflav, f(t) = sin(at) eT@IM FTFLIGT GUTLIGLTEV D (HLOTHMLD 6TH1?

s
s2+a?
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a

‘s+a

Answer: C

Explanation: The standard Laplace transform is L{sin(at)} = —— s > 0. This

s2+a?’

result follows from integrating e ~S!sin(at) over t > 0.

a
s2+a?

ofeardgaid: mFST FTFLIGT euTLIuTev 2 (HLOTHW @fdFh L{sin(at)} = DhSLD.

@mIS s > 0 THTD HLBBHHRTUTGD 36316 [(HLOTMHMLD.

11. For the matrix A = [4

0 _02], which vector is an eigenvector corresponding to the

eigenvalue 1 = 4?
A= [g _02] TGN HWIHH 1 = 4 6TGID $NHET LoFL N JL6T G\BTL 1 jeDL_UI FH6T
Qs 6131?

A. 0]

B.

e 2F 2o

Y=g oY=

C.

D. —11] - [—11]

Answer: B

Explanation: An eigenvector satisfies Av = Av. Multiplication by A leaves the first

coordinate multiplied by 4, so [(1)] satisfies the required equation.

afardain: Av = v e1a1w G\BTLFenit BenmCoupmid L pFfuiompm Ceus Gy ggser
QUGL WD, BEIG (1PpHL Fn Ml LB 4 6L GLIhBSLILIHISBTEL, [(1)]

FAWITGT PemL_UITGLD.

12. A real matrix Q represents an orthogonal transformation if Q7Q = I. What
property does this transformation preserve?

6(h Gous el Q, QTQ = I e1arw FLpgHemaestent HenpCaunparmed Digi
ClFmIBBHI @ (HLOTHDGHMS HelSBEDIF1. 36316 [(HLOTHMLD GTHBHLI LIGRTGHLIL
LITSHIBTHEEDSI?
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A. Vector length and inner products - Gleud fler harupLd @ et Glu(HBESBAPLD

B. Determinant must always be zero - Siawf'sCarenat et ICLITSHID L FFuioTs
B®SH60

C. Every eigenvalue must be zero - Sienerd g1 g&er LoFL Nl |HGBLD | FFUIDTS
BmBH60

D. Matrix must be singular - Sienf s HeOLOUIDDHTH B)(HBH6L

Answer: A

Explanation: Since Q7 Q = I, the transformation preserves Euclidean lengths and inner
products. It does not require the determinant to be zero; for an orthogonal matrix,
det(Q) = +1.

afargsi: QTQ =1 eTarLIHTD CUSL [HOTGT BHTHRIBE@HLD HIDVGT D GIT
OLIHESBIS@BLD  LOTOTLO) DHESGLD. AHewl'GCHTener L FPunoTs Dmdsas
Couansrig uiFheVemev; DiBaT LoHLI | +1 D16VeVGT —1 bSLD.

13. The quadratic form 3x? + 3y? is already diagonal. Which statement correctly
describes its canonical form under an orthogonal transformation?

3x2 + 3y? et @pLig FCaHTema FHGERTGAI dapensvall L aug oL 2 6iTerg).
CFEISDHBHI D (HLOTHMSHGT HLp AHHET FUILORT 61 6LISNSHF FFUITHS
SBLIBaug) e151?

A. x? — y?
B. 3x + 3y
C.3x% + 3y2
D. 6xy
Answer: C

Explanation: The associated matrix is 3/, which is unchanged under orthogonal
similarity because Q7 (31)Q = 3I. Thus the quadratic form remains 3x? + 3y2.

afargaid: BHECarenauiear GCBTLjijewruwr Siewt! 31 . QT (31)Q = 31
TRTLIHTEV O FBISHFHI D (HLOTHDHENGHLI LIGTGT(HLD BT @G QLD LOTDTF].

14. Find the general solution of y” — 5y’ + 6y = 0.
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y"' =5y + 6y = 0 6T@ID FLOGTLITL 19 63T GUITHIS5 BFew6rId: BTG5,
Ay = Cie?* + Ce3*

B.y=Ce ™+ Ce™3*

C. y = Cicos2x + C,sin3x

D.y = C,e%* + C,e®*

Answer: A

Explanation: The auxiliary equation is m? — 5m + 6 = 0 = (m — 2)(m — 3). Its distinct
real roots are 2 and 3, giving y = C;e?* + C,e3*.

aPardsLD: FHiewentd FOGTLITH m? —5m + 6 = 0 SLD. BHNGT HTTwT BMTHLI
LIPESCLITEHI m = 2,3 HewLadarmer. 6TarGal OLmgid diay y = Cie?* + C,e3~.

15. For y” + y = tanx, a particular solution can be constructed using variation of
parameters. Which pair forms a fundamental solution set for the associated
homogeneous equation?

y" +y = tanx 6T&IM FLOGTLITL 19 METET FLI |G SFewal oT)edEa e LOTM6L
(LpeODUTGV BTERTEUTLD. BBHE)IL T GIBHTLF1 |GHL LI GHLIG BTG FLOGTLITL Iq 63T
g LILIHL G SHiad C\BTEHd 61351?

A e¥ e™

B.1,x

C. cosx, sinx

D. x?, x3

Answer: C

Explanation: The homogeneous equation y” + y = 0 has characteristic roots m = =+i.
Therefore, cosx and sinx are linearly independent solutions and form a fundamental
set.

afardhsD:  RHUYSHTRT FoTLTH Y ' +y =0 DWpSD. BDBSAT  FHIGHRTF
FoaTurL g &t Gaujser m = ti. HGau cosx, sinx Dpduwteneu Crufuicd FriLmHm
NG LILIGHL G BHI6)[BGMTSH HeHLOFHGTDGIT.
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16. For x%y" — 3xy’' + 4y = 0, assume a trial solution y = x™. Which auxiliary
equation results?

x%y" —3xy" + 4y = 0 6TGID FIOGBTLITL 196D ¥ = X™ 6Tes1d G\BTGHITLT6D HewL dFHLD
SIHeTF FLOGTLITH 6TH1?

Am?-3m+4=0
Bmim—-1)—-3m+4=0
Cm?+3m+4=0
Dm(m—-1)+3m+4=0
Answer: B

Explanation: For y =x™, y' =mx™ ! and y” = m(m — 1)x™ 2. Substitution and
division by x™ give m(m — 1) —3m + 4 = 0.

afargamd: vy =xm  erafev, Yy =mx™ 1l y'=m@m-—1Dx™2 eauhenrmd
FLoGRTUITL 196V LITHUT B x™-9p6L oG HHTev m(m — 1) — 3m + 4 = 0 FHewLG&GLb.

17.1f z = x?y + y?, where x =t and y = t?, find dz/dt at t = 1.

z=x*y+y% x =ty =t* atalov, t = 1 eTaTW HewevuTev dz/dt-md HesTHE[DH 5.
A. 4

B.6

C.8

D. 10

Answer: C

Explanation: Substitution gives z = t* + t* = 2t*. Hence dz/dt = 8t3, and at t = 1, the
derivative is 8.

afardsi: x =t y=1t> ety LYHuI LreL z=t*+t*=2t* FHewLsInII
BFmatL1 OILITMIS %I alewHui® ClFuisTev dz/dt = 8t3.t =1

= = x — EICE))
18.If u = x + y and v = x — y, evaluate ey

o(u,v)
> a(x,y)
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A0

B. 1

C.2

D. -2

Answer: D

Explanation: The Jacobian determinant is H _11| = (-1 -1DA) =-2.
ofendain: GaaGan fwsr JemfaGaremer |1 1| apaib. apssriperaadi’s

2 pinsefar  CLhdsEDLIU O HBEI LMD  dpewevallL D min jHefeT
OILIBSBHMLIVETS BYPHSLCELTHI —1 — 1 = —2 HewL SEDII.

19. For f(x,y) = x% + y?, what is the first-order Taylor approximation about (1,1)?

f(x,y) = x% + y? etastm FTFLIDG (1,1) 6TGTD 1 [GTOTeNUI GDLOUINDTHS G)FHTE0TL
WL aufend G uievy Carymus todi'n | 6151?

A2+2(x—-1)+2(y—-1)
B.2+ (x—1)%+ (y — 1)?
Cx?2+y2+2
D2+(x-1)+(y—-1)
Answer: A

Explanation: The first-order expansion is f(a,b) + f,(a,b)(x — a) + f,(a,b)(y — b). At
(1L,1), f = 2, f, = 2,and f, = 2, yielding the stated approximation.

afarssd: (1psev aufens affeurdssid f(a,b) + f(a,b)(x — a) + f,(a,b)(y — b)
SLb. (1,1)-@ev FriLier odin | 2, Bh LS a1enBE0)s1pdHT LoFL I |5 G1HLD
2.

20. For f(x,y) = x2 + y? — 4x — 6y, where does the function attain its minimum?

f(x,y) = x? + y? — 4x — 6y 6T@IW FIL| 6THBLI L jeTerTuTeL FMID 1oFHL 1691
ML EDGHI?

A. (2,3)
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B. (-2,-3)
C. (4,6)

D. (0,0)
Answer: A

Explanation: Set the first partial derivatives to zero: f, =2x —4=0and f, =2y — 6 =
0. Thus x = 2,y = 3. The Hessian matrix is positive definite, so this point is a minimum.

ATTEBLD: (LPSH6V LIS aUNBECBAPIHBNTLI LpFAUIGSENSF FLOLOTHEDITED 2x —
4=0, 2y—6=0 e sFamer. erarCar x =2,y =3. GUILTID &INSH
AUMBEOIHBAPHEHATTED D (HeUTHLD Diewl CHILONDS HGTNLD  GIHTEITL HT6L
@ jeireuiev Fnio oHn | HewLSHDII.

21. Evaluate f02(3x2 + 2x) dx.

f02(3x2 + 2x) dx-@&T LoBLIGHLIG HTEHTS.
A.8

B. 10

C.12

D. 14

Answer: C

Explanation: An antiderivative is x> + x2. Evaluating at the limits gives (8 + 4) —
(0 +0) = 12.

aPeardgaid: aar OBrensuil (HF FrjLy x> + x* pLd. GLoeL 6TeLEGVUITET 2-F)6V
HwLEGD H IO BBSHI Fp eTeveweuITaT 0-BeL FHeWLBGLD LOHLIGHLIS
HLPSBHTL 12 HenLBHMII.

22. Evaluate f:/z sin® x dx.

T[/Z i3 . .
J, sin® x dx-gpd sewsdbHs.
A.

B.

WIN W]k
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C.1

T
D. S
Answer: B

Explanation: Write sin3x = sinx(1 — cos?x). Using u = cosx, the integral becomes
12

1 ) _ _ _ 2
J,ad-u?)du=1 =

afardain: sin®x = sinx(1 — cos®x) 6T&T 6TUPSHGUTLD. U = COSX 6TaT LOTHV(H C\FUISTEV
CerTenasui® fol(l —u?) du PEDGI. @SHeT LoFHLn | 2/3.

23. Evaluate fol foz(x +y) dy dx.

[ PG +y) dy de-@eir wdliewLs sreins.
A.2

B.3

C. 4

D.5

Answer: B

Explanation: Integrating with respect to y first gives 2x + 2. Then f01(2x +2) dx =
[x2 + 2x]3 = 3.

afardsid: 1p5eded y-mU1 QUITMISSIS ClBTensuflLmed 2x + 2 FHewLsdEngi.
Liereri x—uU QUITmISSid CBTensulBCGuirg [x2 + 2x]y = 3 HewLsEngI.

24. The region is bounded by 0 < x < 1 and 0 < y < x. After reversing the order of
integration, which limits correctly describe the same region?

0<x<1,0<y<x6TRM 6TELMGUSHATTEL FHLPLILIL L LigHemid Olprensuil (b
auflenFemwt Lot 6TpHIDCLITSHI HewLFHGLD FFUITERT 6TELENCVSHGIT 6Tew6?

A0<y<10<x<y
Bo<y<1 y<x<1
Co<sx<1lx<y<1

D.0<y<x, 0=<x<1
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Answer: B

Explanation: The region lies below y = x and above y = 0, for 0 < x < 1. Reversing the
order gives 0 <y < 1,withy <x < 1.

aPargsLD: C\HTHSHLILILL Ligd v = 0 6T AHFFDGLD y = x 6Tarm Cari g HGLd
@ewLuiev 2 arengl. aufengenwt IONIDCLITSHI y-@&T 6TeVeM6VEET 0 (IpHev 1
QUHT HeHLoU [LD; & ICUT(F Y-FBLD X, V-0 BHSHI 1 61eHT LOTMILD.

25. Evaluate [[f 1 dV, where V is a rectangular solid with side lengths 2, 3, and 4.

LI&&% Bemiser 2, 3, 4 GlsTeTL. C\FaIaIsd sarssnger [[f, 1 dV-@ar wdlienLis

BTG .
A.9

B. 12

C. 18

D. 24
Answer: D

Explanation: The triple integral of 1 over a volume equals the volume itself. Thus V =
2 X 3 X 4 = 24 cubic units.

afardhaED:  H  FILILGHUTD 1-g3  1pOoLBIETHS  OBTensuIHbGLITg
A IISHUTHT BTG HeHLBGLD. TATGCRI BTN 2 X 3 X 4 =24 Her
DHGVGHFGIT.

26. For the scalar field ¢(x,y, z) = xy + z2, determine V¢ at (2,3,1).

o (x,v,2) = xy + 2% a1 DHemale0F FrjLier FTuiey Oaiseny (2,3,1) 6Term
L {eiTerfuPeL HavsTL 1M\,

A. 31+ 2j + 2k
B.2i+3j+k
C. 31+ 2j + 2k
D. 2i + 2j + 3k

Answer: A
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Explanation: The gradient is V¢ = (y, x, 22). At (2,3,1), this is (3,2,2), or 31 + 2} + 2k.

ofargaid: Fruiey Gaisii Vo = (y,x,22) Wb CBT(HSSLIIL L 1 eiterfufev
BF&T Io MISET 3,2,2. TarGau T I0) CeudsLf 31 + 2] + 2k.

27.For ¢(x,y) = x? + y?, find the directional derivative at (1,0) in the direction of
the unit vector @i = (0,1).

d(x,y) = x* + y? eretrw FmjLier (1,0) ererm 1 jeirerluPedmpg1 it = (0,1) eTerm
DIV GS HendF GloudL ar HenFuTeuTar HenF aIHBEHCIHLPENGCLIT: HTCIT .

A.0
B. 1
C.2
D. 4
Answer: A

Explanation: The gradient is V¢p = (2x, 2y), which equals (2,0) at (1,0). The directional
derivative is V¢ - 1 = (2,0) - (0,1) = 0.

aPardgaid: i CeusdsL i (2x,2y) p@ib. (1,0)-BeL Sigert ohLn | (2,0). DHenetd
HewF Hev G OGloudL (BLaT 2 6T CLihESICLTFI 2(0) + 0(1) = 0 HewLsEmgI.

28. For F = —yi + xJ, evaluate the curl V x F.

= —yi + xJ eT@TW CUSL [ L|eVSHT FLpMF eI HEHTL 1.

> T

ol

B. 2k

C. —2k
D.i+j
Answer: B

Explanation: In two-dimensional form, the k-component of the curl is 0F,/ dx —
0F,/ 0y = 1 — (—=1) = 2. Therefore, the curl is 2k.

afeTdsLD: FLHMFUTST k Inm1 OF,/ 0x — 0F,/ 0y WSLb. BmIG DiHer LoFHLi| 1 —
(—1) = 2. ererCau Frpmd 2k.
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29. Green's theorem converts a positively oriented line integral around a simple closed
plane curve into which type of integral?

Crioenmd FeanaFuiev ClFeLILD 6T cLpig w1 HaT aueneTenad FmPwt Carl (Hd
CaTenasuilenL Hfeslar CaHmLD 6THS IHBUITRT OIHTEHUTL TS LOTHMIHDISI?

A. A triple integral over a volume - &@rLIIGS 16HTGT (IpLDLOLBIGS CBHTenHUT(DH

B. A surface integral in three dimensions only - apliyforents Lipin & G\Brenasui(®
oL (HLD

C. A double integral over the enclosed plane region - Lo’ SaT iLiGH 16STERT
Bl enLg G\pTenawui(®

D. A single indefinite integral - aenruwImISHLILILTSH dDewmF ClBTenamuT(®H

Answer: C

Explanation: Green's theorem states that $.(Pdx +Qdy) = [, (0Q/ dx — 3P/ dy) dA,

assuming the required smoothness conditions.

ofengaid:  Hfelar  CapmsHerLig, gﬁc (Pdx+Qdy) eratm Garl(hs
Crewsui e, gL seriigHuler 163 [[,(0Q/ dx — P/ dy) dA eTerm
@ enL_g G\BTenHUTL TS LOTHMGUTLD.

30. The Gauss divergence theorem relates the outward flux through a closed surface
to which integral over the enclosed region?

& cLpiq s L I Y& eufuirss Gleuafi mLoTad G\FeLEILD LITIIGHE, HTa10 LITII6) |
Cammid GLpLILL L SRTLILIGHUIST 6ThBd C\BTenasuTL (hL et
QBT UGS SIBMSI?

A. The volume integral of the divergence - LiTuie| affafar HaTdiaTe s
CeTenasui®

B. The line integral of the gradient - gm0 GousL far Car(Hd C\sTenasui®h

C. The surface integral of the scalar potential alone - Diema?ed Henevd FrjLer
Ly i g GOsrenasui(® ol (Hib

D. The volume integral of the curl - spHFPufaT Herdemays CBTensUTH

Answer: A
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Explanation: The theorem states [f, F-Aads = J,V- F dV, for a suitably smooth vector

field and a closed boundary surface.

aferdsid: srev LTiey] CapwsHariig., dapgur Lyiifer eufuiresr Gevuerf i jmL
umlie, DbsL  Lglured  GpUlL  sertiughufsy  umie)  affeneu
(LPLDLOLBISET S C\BTenHUT(HOUBDHF FLOLD.

31. Which surface integral corresponds to the circulation of a vector field around the
positively oriented boundary curve C, according to Stokes theorem?

avCLrdherv CapmggHeriyg, C erarm Chieamd HenFuTeuTeT 6T6Lm6L
AUMTeNaUF FDVII OUSL [ LSBT FLpMFEGHF FLOLOTET LITLIL | G\BTenasuf®
6T5I?

A [[V-Fds

B. [[,(VXF) -Ads

C.[ff,V-Fadv

D. [[F-#dS

Answer: B

Explanation: Stokes theorem states §.F - di* = [[. (V x F) - A dS. It equates circulation
around a boundary to the surface integral of the curl.

afargssid: eaGLTE CanmahHerLiyg, 6Tvenew aumarenald Fmpuwl Casri(Hg
CBrenaui®, Abs aumaTaUTed UHILINIGSLILIBL LFnfar 1651 Fpmd
QussL et C\FmIBS 15 In wmI C\BTenHUN(HOIBNSTF FLOLD.

32. Which of the following complex functions is analytic throughout the complex
plane?

LIGTGU(HLD HGULIL|F FTFLISATGV 6TSHI (LPLpds HEULIL | SMHHWILD LIGLILITUIO S
SHATEHLOGHUIT O\HT6T (HeITeITG?

Af(2)=7
B. f(2) = |z|?
C.fl2)=z*+1

D. f(z) = Re(2)
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Answer: C

Explanation: A polynomial in z is analytic everywhere in the complex plane. The other
functions generally fail the Cauchy-Riemann equations throughout any open region.
aPGIM&EBLD: BULIL| LOTY z—- BT LIGLIMILIL |HCHTEDR (LPLpds HEULIL | HTHBHILD

LIGLILITUIRG SHRTeOLOeDUIS GBI (hhGLD. LoDD  FTFLISET E0hd LIdD
wpapauBavitd srTaf-fiorer FLbsamnetsenarLl GlLrgiaurs HannCGaipniaidsvansv.

33. If the real part of an analytic function is u(x,y) = x? — y?, which imaginary part
v(x,y) is consistent with the Cauchy-Riemann equations, up to an additive constant?

&(h LGLILITIeF FTiLeT Qowiliigd u(x,y) = x* — y? e1asf'eL, HTaf—FLomesr
FLOGTLIT(H BGHES 6TMLI HHLOU LD FDLIGHSTLT LI 6T51? Io L L 60 LoTH6d
NIDH HHLILIH ED 1.

Av=2xy+C

Bv=-2xy+C

Cv=x2+y2+C

Dv=x—-y+C

Answer: A

Explanation: From the Cauchy-Riemann equations, v, = u, = 2x. Integrating with
respect to y gives v = 2xy + g(x). The other condition gives v, = —u,, = 2y,s0 g'(x) =
0 and g(x) = C.

afaTSHD:  HTOP-FIOTGT  FOGTUTLIQ&TLIG. Uy = Uy = 2X. D&  y-gLl
CUITMISH15 QBTensHuUIL LT6L v=2xy+ g(x) HEOLHGLD. LomOT(H
Bupgsemeteowis  LwaTLOSHDCUTEHI  g'(x) =0  ertarLsTed  g(x)  63(H
LoT'@SWITGLD.

34. At which points is the mapping w = z? conformal?

w = 2% GTeTm ® (HLoTHWLD 6THSLT 1 [aiTerlEBaleL CHTeTLT LITSHISTLI |F
SHATEHLOGHUIT O\HT6T (HeITeITG?

A. Only at - B0 1o”(H1b

B. At every point where - o siTam 5a1GUT(H LjeiTar U PeILD

C. Nowhere in the complex plane - &6l | HaTSHHeL eTHIGLD BeLem6V
D. Only for real positive - GpiLoenm Gt obLn |HeHd Lol (HLb
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Answer: B

Explanation: A complex differentiable mapping is conformal at points where its
derivative is nonzero. Here dw/dz = 2z, which is nonzero precisely when z # 0.

aPaTHBLD:  GPH  BGVLILIF FTILIGT  aUNSBEHOHLY LHFFUIDDDIHTS DHIHSLD
LjeiterlEafeL DibF © HLOTHMLD CHTERIHRIGGTLI LITHIHTHSGLD. @BIG dw/dz = 2z.
TarCou z #0 eTaIm eTeLeUTL LjeiTelGallepid @FH1 CHTewris LITSHIHTLIL S
SHATEHLOGHUIG O\HT6T (HGITGIT .

az+b . " . . .
c;a’ which condition is required for it to be

35. For the bilinear transformation w =

nonconstant and nondegenerate?

w = Z:Z eTarm BHCHTL(H 2 (BLOTHDLD LOTMTH FTFLITSH EGVGUTLOGD,

FenBaDDHTH RHIHDH CerieunTiq ui BLIBHGT 6TI?

Acad —bc=0
B.a+b+c+d=0
Ca=d=0
D.ad — bc #0
Answer: D

Explanation: The transformation is nondegenerate when ad —bc # 0. If the
determinant is zero, the numerator and denominator are proportional, reducing the
transformation to a constant wherever defined.

afardad: ad —bc#0 etarw  Pupsewer  HeopCaipearmed o (HLOTHDLD
FPnSUDDHTE B (HESGLD. AHewsECHTeNe L pFFUINoTS RHHBTeV, GBI HBuU LD
LIGHu D @Y EHTFTILOTE o HLoTHWLD LoTYe0F FTFLITSHTF Fr(hmIBaN(HLb.

36. If f(z) is analytic throughout a simply connected region and its boundary, what is
$. f (2) dz for a closed contour C in that region?

f(2) e eTarfus @enewTLi jenL LIGHUTILD HSBGT 6TeVMGVUTGYILD
LIGLILITU IR g HRTEOLOGHUIS O\BTGTIG (HBBTEV, HbBSLT LIGHUTGV D 6iTerT cLpig i
aemana| C-&srar §. f (2) dz-@ar Lo | eTaren?

A. 2mi

B. 1
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C.0
D. It depends only on contour length - aewereafsr Hargheng 1o HCGLo FTiHSHSI
Answer: C

Explanation: Cauchy's integral theorem states that the integral of a function analytic
throughout the required simply connected region around a closed contour is zero.

afarsasid: sTafulsr Csranasuil (hs Capmasheriig, Chmanirar Benenti |
SHTGHOLD QBT LIGHUTD (APLPRUSBID LIGLIITUIR|S HOTGHLOU|TET FTFLIGT
(PG 0UeTe S CIBTENHUTH LpFFUIDOTSLD.

37. What is the Taylor series of e about z = 0?
z = 0 6T@ID L[GITe et eLOWILOTHES G\BTesTL. e?-@er OItievf C\BTL i 6131?
2 3
Al+z+Z+5 4+
21 3l
2 3
Bl-z+Z—Z 4.
2 3l
z2  z3
Cz+i+Z 4.
z  z?
D.1+Z+Z ...
2 4
Answer: A

Explanation: The Taylor expansion of e is Y5 ,z" /n!, which converges for every
complex number z.

afargaid: e?-@ar GLuievf affeaurssd Yoo z" /n! &b, Bbsdh OBTLF
DI H G| HGULIL| 6TG0T LOKLI |HGHIHSGLD G@Tu JLb.

38. Which feature distinguishes a Laurent series from a Taylor series in a punctured
neighbourhood of a singularity?

6(H BB LTI DH(hBeIaTer LIGHUTe, eurgarL GlsTLeny Gluievi
CsTL Pl mbgH1 Caimii(hSSHID LIGHTL| 6THI?

A. It contains only positive integer powers - CBiLo wprp AHHIHGHaT oL (HGLo
BL16GLmd

B. It may contain negative integer powers — 6THiLo (Lpp AH(HHSHHEHLD
L 1bGILIMeUTLD
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C. It cannot represent complex functions - &evLi |F FThL BT GlovelLILI(hHH
BDuieurFl

D. It contains only constant terms - LoT'e0 ® min jseir o (HGLo L1bGILImD
Answer: B

Explanation: A Laurent series can contain terms with negative powers of z — z, allowing
it to represent functions near isolated singularities where a Taylor series may not exist.

afargsD: UTIRTL. QBTLI6L (z — zy)-@&T 6THIID AH(BHIHGHHGIT @)L LDGNIMGTLD.
BBV H 5D GHEMOLIIT(HSET D 6iTaT 1 |6iTer'BaNer DIHA FTFL BT
QBTL T35S SMHLILIL (1piqu Lb; ki G U16vf GBI [ HEHLOWITLOGD B)(HIHBGUTLD.

39. Determine £71 { . }
s2+9

_ 1 . .
L1 {52+9}—ggas HETL D).
A. cos3t
B. 3sin3t
C. Lsin3t

3

D. e 3t
Answer: C

Explanation: Since L{sin(at)} = a/(s? + a?), dividing the numerator by 3 gives
L7Y{1/(s? + 9)} = ;sin3t.

aPergamsin: L{sin(at)} = a/(s? + a?) eram afFuferg, @mik a = 3. sTarCGeu
CaT(hSasL L o HotmmsHer Ghiommi %sinBt (SBLD.

40.If L{y(t)} = Y(s) and y(0) = y,, what is L{y'(t)}?

L)} = ¥(5). y(0) = yo eTafab, L{y'(£)}-@eir oLy eTg51?

A. sY(s)

B. sY(s) — y,
C.Y(s) — sy,
D.Y(s)/s —yo
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Answer: B

Explanation: The first-derivative property of the Laplace transform is L{y'} = sY(s) —
y(0). The initial value must be included when solving initial-value differential
equations.

aPTEHSBLD: (LPSH6L UMBSHEOIBLpaTST eUTLIGLTOV 2 HLOTHMLD SY (s) — y(0) DpSLD.
CBTLEE  BLBSMBTHGBLGT  dnigul  UHUTLBHF  FLOGTLIT(H Hw6Td
SiaHSCLITSHI O\BTL &S Lo IenLIS SLPLILIGZI DievfuiLb.

41.If B = P"1AP, where P is nonsingular, which property is necessarily shared by A
and B?

P etasrgy) ChioTmrasdds 1qui Hewl eTarmid B = P~1AP eTarmib @ (wbsHTev, A,
B 1 6953 Diewl'SB@hdbG LOTDTLOGY B)HIBGBLD LIGHTI | 6THI?

A. All corresponding entries — G\HTL [1 [HLI DIHATHFHI D MILN [HE@BHLD
B. All corresponding eigenvectors — GIHTL 1 [eDL U1 HHTHI1 2%H6T Gl61IGL [ GIHLD
C. Characteristic polynomial - Liewsri Lt LibpImILn |ECHTEM6L

D. All corresponding row entries — G\HTL_f1 [eOLw1 SiewarsHs1 aufenF

9 MILN |5 GIHLD

Answer: C

Explanation: Similar matrices have the same characteristic polynomial, eigenvalues
including algebraic multiplicities, determinant and trace. Their entries and eigenvectors
need not be identical.

aPTEBBLD: 5B AHewl BT LIGHTL|LI LIGVINILN [HCHTDa, BT oS [SH6IT,
et ECHTema LoPMILD (APenVATLL 2 miLn [Hefer gn L (HH0HTens 2pBuiena
FLOLOTSH E(HBGLD. GTTV HUDDGT 2 MILN [HE@BLD M%HeT Gloudl fahepLd sEr
LorHPuirs mabs Caresrig uihsVenev.

42.1f x? + y? = 25, find dy/dx at the point (3,4).

x% +y? =25 etarp @ L CHrLLiev (3,4) 6Tadrm 1 jeiTeiuiev dy/dx—gnds HTeET 5.

A. —3/4
B. 3/4
C. —4/3
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D. 4/3
Answer: A

Explanation: Differentiating implicitly gives 2x + 2y(dy/dx) = 0, hence dy/dx = —x/7y.
At (3,4), the slope is —3/4.

afardasD: @(h LISHHEIG®ETULD Xx-oU1 OLTnISSHI euemasuilh GFuisTed 2x +
2y(dy/dx) = 0 dewLd@p. etarCou dy/dx = —x/y. G&r(hdEsLi’L 1 jerefuiev
BsHer oHLn | —3/4.

43.1f F(x) = fl’c\/1 + t2 dt, what is F'(x)?
F(x) = ff\/l + t2 dt eTasev, F'(x)-@&T oGl | 6TeoTet?
A V1 + x?

X

B
X t
C'fl ﬁdt

D. V1 + t2

Answer: A

Explanation: By the fundamental theorem of calculus, the derivative of f; f(t)dt is
f (x), provided f is continuous. Therefore F'(x) = V1 + x2.

afarssid: OFrenasuiligear gL gs CapmsHearing, COsrjdfuwmer f(t)
FTILIMS f: f (@) dt- auemasui® CFuistev f(x) HewL s eTarCeu F'(x) =
V1 + x2.

44.1f f(¢t) is periodic with period T, which expression gives its Laplace transform
when the integral exists?

T GTGTD BTGV HGTeN6UT GIBTETL HTEUULPGHODF FTFL| f(t)-dP, BT GUTLIGUT IV
9 (HLOTHMLD 6TFH1?

1 T _

— ), e f(Odt

B. [ e f(1) dt

C.of) f(®)dt
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D. [ f (D) dt
Answer: A

fOTe‘Stf(t) dt

— The denominator accounts

Explanation: For a periodic function, L{f (t)} =

for the repeated periods.

afaTdsLD:  HTVUPeIDF  FTFLIGT  GUTLIGUTEL 2 (HLOTMMSHHWD  6(H  HT6V
DL Glaualssrar GBTeanauTlenL 1 — e 5T Qv auGdhas ot (hLb. e 16T H
&6V oL Glouaufepid Frjt | 16T(HLD QIHAINBHI HETSHHD ClHETATAISHTD Db
USHBHV AHWHLOEDII.

45.1f L{f(t)} = F(s) and L{g(t)} = G(s), what is the Laplace transform of their
convolution?

L{f ()} = F(s), L{g(®)} = G(s) eTasf 'L, DumMW'aT Fr(HameL FTFLIGT GUTLIGUTE
9 _(HLOTHMLD 6THI?

A F(s) +G(s)

B. F(s)G(s)

C. F(s)/G(s)

D. F(s) — G(s)

Answer: B

Explanation: The convolution theorem states L{(f * g)(t)} = F(s)G(s), where
(f*9)©® = [, f @g(t—1) dr.

QPOTHBLD: Fr(HGITGL FT]L | (fF*g)() = fot f(gt—1)dr 6Tl
QUDTUINISHLILIH EDSI. BBHT UTLIVTE 2 (HLOTHMLD F(s)G(S) DbSLD.

46. Solve y" + 4y = 0, subject to y(0) = 0 and y'(0) = 2.

y'+4y =0,y(0) =0, y'(0) = 2 6101 O\BTL 5B BLIHHHTHGHL G Fon 1 LI
FLOGTLITL. 9L &[FdhHa [LD.

A. y = cos2t
B. y = 2cos2t
C.y = sin2t
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D. y = 2sin2t
Answer: C

Explanation: Taking the Laplace transform gives (s? + 4)Y(s) —2 = 0. Thus Y(s) =
2/(s? + 4), whose inverse transform is y(t) = sin2t.

aPardsID: euTLIGVTE 2 (RLTHDID CFUIHTEL (52 +4)Y(s) —2 =0 HwLEEDII.
aTarCau Y (s) = 2/(s* + 4). @zper GBILOTNI QUTLIGVTE ® (HLOTMHMLD SIN2t SLD.

47. A periodic function has period T and equals 1 for 0 < t < T. What is its Laplace
transform?

T 6TGTD HTL HGTeN6UT GIBTETL 6(1H HTVUPeODIF FTiL |, 0 < t < T 6Term
DL oML 1-&SHF FLOLD. HBHGT GUTLIGVTEV D (HLOTHDLD 6THI?

1
A~

1—e~sT

B.

Answer: A

Explanation: Using the periodic-function formula, L{f} = H;_ST ) OT e~St dt. The integral

is (1 — e=5T)/s, so the factors cancel and the result is 1/s.

afarssd: HTevIpemmF FTiLiaT afFiing, m stev L Geuafuisy o erer
CaTensuTLenL 1 — e 5T e auGHdhs Caluesr(hib. mig OBTenasui® (1 —e=5T)/s.
Qung gty essiwer bhifur Ler Hewr Lzt 1/s.

48. Which condition guarantees that a real matrix can be diagonalised by an
orthogonal transformation?

6p(h Oows DewlewuwidF OFBISHHI © (HLOTHMHHET (LPGULD (LPpeeVRTL L eI LTS
LOTOMIDISDG D SHBHTAUTHLOGTBGHLD [BLIHSHNGT 61317

A. The matrix is triangular - S1ewf’ 1pHECHTHT a1V B)(HSHSH6L
B. The matrix is nonsingular - ienf? CHILOTOTESESEIN 19 UIHTE B)(HSHIH6V

C. The matrix is symmetric - il FLOFFT HewMUITH B)(HSHH6L
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D. The matrix has zero trace - apeweva? L 2 min jsaflar J» L (HH0\5TenS
LLFFUILDTS B)(HSHSH6L

Answer: C

Explanation: The spectral theorem states that every real symmetric matrix admits an
orthogonal diagonalisation. Its eigenvectors can be chosen as an orthonormal basis.

aPargsid: RaIGeITH Goul FFFF Siewhenwiujd C\FRIBSHHI 2 (HLOTHMSHE G
(LPGULD (LpeMGUATL L. @I @IOTS LOTHMGUTLD GTRTLIGI BmLoTenevd CHmmLOTGLD.
NBHHT  NBRT  OUSBLIHMGT  QRRIMIFGOIHTHIMI O FRISHBTAT DV
g Ui witsgd Caibo\sHdbd (Lpigu JLb.

49. Determine the degree of homogeneity of f(x,y) = x%y + xy2.

f(x,y) = x%y + xy? eTTD FTFLIGT 6Q(HLIG HHTGT LIGGHUIT BGITL )%,
A1

B. 2

C.3

D. 4

Answer: C

Explanation: Both terms have total degree 3: x?y has degree 2 + 1 = 3, and xy? has
degree 1 + 2 = 3. Therefore the function is homogeneous of degree 3.

afardgaid: x%y eTarm @ minier Gords Lng 2+ 1=3. xy? eTarm 2 minfer
Qorgs Lmqud 1+ 2 =3. @ip 2 min |HehdsSd Cr LIy BHLILISTEL FTFL|
(LPSTMTLD LG G(HLIG BTG FTFLITSLD.

50. Determine the residue of f(z) = g at its simple pole z = 2.

f(2) = g ST FTFLIGT 6T I HIHAILOTGT Z = 2—-F6V D GITGT 6TFFHWHDB

BTG .
A1
B. 2
C.3
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D. 4
Answer: C

Explanation: For a simple pole at z = a, the residue is lim,_,(z — a) f(z). Here it equals
lim,_,(z+ 1) = 3.

aPOTSHHLD: z = a TR Tl FIHAUSHWD TFFLD lim,_,(z — a)f(2) pSLD. BBIS
z = 2 etaorld LT SuP®oCLirg 61351 2 + 1 = 3.

51. A 2 x 2 matrix has eigenvalues 4 and —2. What are its determinant and trace,
respectively?

6(H 2 X 2 e UTT BT LoFHL N [HET 4, —2 6T 6D, gerT HewstECHTEMa U JLD
SLpLD Lpedm Ut 6Teme?

A.8, 2

B. -8, 2
C.-8,6
D.2, -8
Answer: B

Explanation: The determinant is the product of eigenvalues, 4(—2) = —8. The trace is
their sum, 4 + (-2) = 2.

aPardsLD: el HCHTea TATLIGI MB&T LoFLN (BT GLihssDLICVET; 6Tar(Ce
4(—2) = —8. BLLD GTRTLIGI BT Lol [HaNeT I (HHev; 6Tasr(Cous 4 — 2 = 2.

52. A nonsingular matrix A satisfies A2 — 54 + 61 = 0. Express A~ in terms of A and
I.

Criorenmds G\srenTL. A 6Tarm ewt A> — 54 + 61 = 0 6TaTm G\HTL FemLi
BaomCGaummiEnsgl. A~ -3 A, | FuIa DT (LpeuLd 6TLPSIS.

RLA ACADEMY BASICS OF ENGINEERING - 422 Click here to Join Group: @ © @ g|



https://whatsapp.com/channel/0029Va9vxooFi8xasVgfCr3O
https://youtube.com/@readylearnachieve8491?si=JdfrtMrAESEttLKI
https://t.me/readylearnachieve
https://www.instagram.com/rlaacademy?igsh=MW0xb3Jyd2lidG9ydQ==

