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Code No.: 30730 E Sub. Code : EMMA 31

B.5e¢. (CBCS) DEGREE EXAMINATION,
NOVEMBER 2024.

Third Semester
Mathematics — Core
VECTOR CALCULUS AND ITS APPLICATIONS
{For those who joined in July 2023 cowards)
Timu ; Three hours
PART A — (10« | = 10 marks)
Answer ALL Questions.

S

Maximum | 75 marks

Chooge the correct answer

L Ifri=2i|'f+u1_,l:. ﬂtrn;f' v &t . thon Hitﬂ,ﬁjc
113

(n}  3u (b) et
(&) Su B - | R
2, =R [ =(ay—=* W +{a-2)x*] +(1 v a)uz® Rk i
irrotntional then the value of @ is
(n) 4 b -
ey 2 ) o

3.

If ®ryzi=x'y—0¢"s" then Viar(l,-1,2) is

(a) - -33j-24k {b) - 2 +33j-24k

(§) -20+33j-24k (d) 2 +33j+240

-

The walue of :!'I'u:'u:'n'.'f:
() 0 by T
& f {dy -1

H F=(x"+p") +(x*~y")] then the walue of

Ir-u’r —_——

)

0 —
(@) w2
@ = @ o

If f=x"~xy and € is the straight line joining
the points (0, 0) and (1. 1) then j' Fodr is
o

ta) 1 b}y ©

c) -1 dy 2
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10,

- —

iym-a"

The value nfj jd.:d,f 15
B 0

I
W ®)
Ma®
W = )

The value of Tﬂ.d’ LB
a0

() a i)
{c) a {d)

If # ia any closed region of the xy - plane bounded
by a simple closed curve © then J',vd_'c +xdy 18
&

() 1 (h)
(e} N (d)

Green's thesrem connects

{a) line integral and double integral
{b) e integeal and surfnee mtegeal
) double intogral and surface integral

{d) surface integral and volume integral
Code No. : 1“7;“ E

Pange o
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211
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13,

PART B — (5 » 5 = 25 marks)

Answer ALL gquestions ::hunaing_ vither (a) or (b).

{HJ

i.'hl;

(o)

(h)

)

(b)

Prove that Vf(r) = [@]F

r

O
Prove that div(r"Fi={n+3r"., Deduce that
r'r s solenoidal iff n=-3,
Find the unit normal to the sarface
B -xx+2 =1 at il 1, I

Cir
Prove [ =ix"=ya)i +{y-xa)j+ (2" -2k is

rroration.

Evaluate jf'dr where [=(x+3"W +
e

(£ —y‘t}; and € 1s the curve y = x" joiming
{00, O and (1_ 1),
BT

I_-l.!l-. £ = >
Evaluate Ij.dr whore [ ={x4 vy +[y—2x)J

i1,1h
along
(i) the parabola ¥ =x
iy the strmght line joining (1, 1) and

(4, 2).
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4. (a)

ik}

. [a)

(hi

Evaluate Hﬁ.ﬁdﬁ' if A=1821 —12] + 3wk

and 5 8 the surface ﬁir+:-l_p +62 =12 in the
first octant.

Or
Evaluntes H.E..:lnf&' j.[ﬂ:.::far:gi—y“;ﬂ and
-

5 is the surface of the cvlinder x* + y* = 1 in
the first oetant betweon 2 =0 and z=2,

Evnluate H:r:yd_-pdz + ¥'dzdx + yadxdy where
&

S 18 the surfuce xi+yg+;! =t
Chie

By using Stoke’s theorem prove that
IF.dr =0 where F=xi + 3 +2k .
|

PART C — (5 % 8 = 40 marks)

Answer ALL questions choosing either () or (b},

16. ‘{n)

Show that the necessary and sufficient
condition for a véclor function f{u) o be

. df
constant 1s —=1). -
.I-E dr* 'y
i

Pageh Code No.: 30730 E

17.

(b

(k)

{a)

(b

Show that necesgary and sulficient condition
for f(u) to have constant direction is

Determine the constants @ and & s¢ that the
surface fix’ —2yr -fx =0 will be orthogonal
to the surface ox"y+bz*=4 at the point
“-l "1| E:'
Or

Prove that [=e'k2v+aa)i ¢+ 2] +3k] is
irrotational. Find & function @©(x,v.z) such
that [ = gradd. 3

Evaluate If.n!r where F=(x"+ »*) - 2uy]
"

and the curve C is the rectangle in the x -y
plane bounded by y=0, y=b x=0,x =4,
Oy
Evaluate }'F.m- where
'

Fetx—p)i £y —2)] and € is the clised
curve in the x -y plane x = 2e0st, v=3sint
from L =0 at £=21.

Page 6 Code No. : 30730 E



19.

20

{a)

(b}

(bl

Find the area of the tegion [} bounded by
thi parabolas ¥ = 2" and ¥ = »*,

L
Roaliiaty [[ARdS it A=dyi+1825 -k
L]

and 5 i the surface of the portion of the
plane 3x+2y+62=6 contained with frst
oetant.

Voerify Gauss  divergence  theorem  for
felx? - yan + (¥ —zxhi+ (= -x)k  taken
over the rectangulur  parallelopiped,
Ofx=a 0zsy=h 0=sz=c,

Or

Use Gauss divergence theorem to evaluate

HF.E&S where D11 and 5§ 45 the surface
5

bounding the region 2*+y'=4,z=0 and
2=3,

il
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(6 pages) RegNo. s o A
Code No.:30731 E  Sub, Code : EMMA 32

B.Be. (CBCS) DEGREE EXAMINATION,
NOVEMBER 2024.

Third Semester
Muthematics — Core
DIFFERENTIAL EQUATIONS AND APPLICATIONS
(For these wha jeined in July 2023 onwards)
Maximum : 75 marks
PARTA —(10x 1=10 marks)

~ Answer ALL questions,
Choose the correct answar -

Time : Three hours

L yeux isgenerally used for — differential

oo uation,
i) - Linear (b)  Homogeneous
(e} Bernoulli's (d) Cauchy's

2. The diffsrential equation A+ x)dy~ydx=0 has
the general solution

(8}  ¥=o(l-x) (k) y=c+x
&) »y=ex {d) y=cs+ex

The  solution of  dilferential equation
(D -5D4+4)y =0 is

(m yeeemro'™ b)) et 4oe"

5

{6} y=cie"+eu™™ (d) yecaiotea ™

The solution of the differential equation
{* +nlly =08

{a) »=Acosnx+ Bsinnx
B} 9= At e
(€} ye={dx+ B)e""
@) y={Aey Bl

If "y s the distance through which a body falls
freely in time ‘', its equation of motion is

d: 5 dﬁ
fi) Eﬂi ==g (b .iT;T =7
L8 |
ic) T {d} i

The differential equation of the Brachistochrone
problem ig —

L5 T Y=k (by ¥l 'I-Jlllt J="h
(€ (+yy—k ) si+y) =k
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10,

The partial differential equation of
z=(x+a) +(y+85* +¢* by eliminating the
arbitrary constants 'o" and "0 1=

a) z=p'+g'+ac ) ..1:=13"-|.|;;|"+.|:“I
(e} 22=2p"+q" +¢! () dz=p'+g’ 14’

The partial differential equation of by eliminating
the arbitrary constants 'a’ and 'V 18—

fa}) pv-gx=0 (b} px-qv=0
{c) posgy=0 )¢ py+ge=0
The general aolution of 2p+3g =1 is

(a) (2% +3y, y-32)=0 :

(b}  p{2x+8y,v+32)=0

() @f8x-2y y-32)=0

(d) @2x-3y v-32)=0

The solution of p = tan(px -y} is

{a) y=cx—tan'e {b) y=cx+tanc

(&) x=cy+tany {d) x=cy+tanz

El

Page3 Code No.:30731E

PART B — (6 = 6= 25 marks)

Answer ALL questions by choosing either (a) or (b},
) Each answer should not exceed 250 words,

A1, () Solve y- :—E-‘} = afy" +d'_'t',."'it_ll .

Oy

dy k%
(b Solve dx+;|.-ma.t'—isiui:.

1Z. (&) BSolvap®+(x+y-2yfxipsay+y*/
x'-y-3lz=0,

Or

(b} SBalve (IF —1F -D+1)y=1+x*,

2
13, {a) Solve :Ej—;ﬁ'- ~(x" & E::]%-l-{:+ Ty = 27",
Or

{h)  Solve the equation L%#IH:E under the

initial conditions [ =1, BE=Ee™ at t =0.

Paged Code No.:30731E
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14, (a) Elminate the arbitrary function [ from
Flx® +y* + 2% 2" -2x) =0,
Or

(b} Solve (y4ziptlatxlg=x+y.

16. (a} Prove that the characteristics of g = 3p’

pasxs through the point (-1.'0, 0) generate the
cone (x+1)* +12yz=0.

O
() Balve p* +q" = 2"(z" +5*).
PART C — {5 = B = 40 marks)

Answer ALL questions by choosing either (a) or {h),
Each answer should not exesed 600 words:

dy 10x+8y-12 .
18, (m) Eﬁlvedx+ Tx 4By -9 %

iy
(b} Solve (y* « 2¢*y)de + (25" - ay)dy = 0.

17. fa) Sobve (D'+IF+ D%y =52° +coax.

(i
(b} Saolve (DF -2d + 4y =e"mnx.

Page 5 Code No.:30731 E

18,

{a)

. : {b}

§ 18

(&)

(h)

(a)

()

Solve h=%+4xn-§é+{rs +8x"+4)y=0.

Or
Find the time required to empty & cylindrical
tank 1 metre in dinmeter and 4 metres long
through the hole 5 em diameter if the tank is
mmatially full and its axis is (a) vertical.

Solve pxly? +2d—gyla® 4 2) ==lx® - 7).
Find the surface that contmns the straight
bnee x4+ ¥=02=1.

Or |

Detormine the surface which eatisfies
the differentinl equation

(x* —a’)p+ (o - astana)q = &2 - aycota

and passes through the curve =*+y* =a®,

=2=0.

Solve (1) g = xp+ p* and Gi) p=»"g"
O
Bolve p(l+g")=glz-1). *
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Code No. : 30741 E Sub, Code : ESMA 31

B.Sce. (CBCS) DEGREE EXAMINATION,
NOVEMBER 2024.

Third Sempstesy
Mathematics

Skill Enbaneement Course — COMPUTATIONAL
MATHEMATICS

(For those who jomned in July 2024 onwnrds)

Time = Three hours Muoximum | 76 marks

PART A — (10 % 1 = 10 munxis)
Answer ALL guestions:

Choose the correct answer ©

1. Im the HRepuln Falsa method, the mew
npproximotion g, s computed based on

fn)  linesy interpolation

i quadratic interpalntion
(c)  cubic interpolation

(d)  exponentinl interpolation

b,

Chocea  the transcondental egoation Gom  the
[ollowing

m)y x"=1=D thy " +241=0
B, x=t ). =1=0

The arder of convergence in Newton — Raphson
method is

@ B () 2

) 1 fdy 4

Horner's method fs o find

(a) Exact values of the roots. of guadeatic
(TR A TaT )

(b} Approximate values of the real roots of an
e uation

wh  Approcmate values of comples rouls

() The positive real roots of sn equation

What s the system of simultaneous oquation?
fnj smgle equation with multiple variable

by multiple oguitions with a single yoriablo
) multiple eguations with multiple varishies
(d) an equation inmlving complex numbers
The Gnuss — Jordan method reduces s origimal
mizl s ko A

(#)  ldentity matrix

(b} Lower trinngular matrix

fc) Diagonal matrix

(d) Uppér triangular matrix

Page 2  Code No. : 30741 E




)

Which method is said i be direct method

tn) Ginoss Sewdnl method

(b Giauss Jocoldi mrethed

(o) Gauss Jordon method

(dy Al the above

Gouss Seidn! iterntion converges only il the
coeffcient matrix is

(m) upper trinngular

by lower trinngular

fe) dingnnally dominant

(d)  bapded matrix

In solving the Laplace equation U, +U/_ « 0, the
standard Gve point formula is

| y
':H-J Lr-'u =I{E"rl'+l-._ﬂl +{"|-'.I = *['Fl'l o | +U|-I |'II-]
' 1
(try E‘.l r=1[["ll-l / ""”:-I.- + il + L, |*F]
; AN
(el t"n j= 1 E[".-..rl "ﬂn.;-L + 1 Ly e85 ,u]

i
W =][n,+, S AL A PR
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10, The partial
ol ST o SRy .

4y =

#5 aﬂ? ﬂJ:,'

“ta)  Hyperbalic

(b} Elliptic

f¢)  Parabohc

(d) Rectungular hyperhola

PART B — (6 x 6= 25 marks)

differentinl pguAtion
0 i

L

Answer ALL questions choosing either () or (b,
Ench answer should not exceed 260 words.

11, (a) Use the method of steration to solve the
equation dx.- log,, v =G,

Cir
(b} Can we wpply iterntion method to find the

root of the equution 2r =coex + 3 an [IJ. -;;"’

1Z. (a) !::itplnin the method of Bisection.
B

(b) Find the real root of x"-3x41=0 hang

between 1 and 2 upto three places of
decumals by Newton Raphson method,

Puged Code No.: 30741 E
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L1,

14.

1.

Ll

(hi

()

il

fi)

(h)

Solvit the following system of cquntions using
(lauss climination method : x+y+2=9;

2x—ddy 4 4==13; 3z + 4y + 5z =40:
i

Sulve the following syvstem of equations by
Cinss

X+Ty= 3 =-232 = y4br=22

Salve 2x+ 3y =32 +3v =06 by Gauss Seidel
iteration method,
{hr

Solve  the following equstions  using
relaxntion method

x-y—2=3 -x+10y-2e=T;

—x-y+llz=8
Classify  the  equation Wy + il #
(x* 4 45* I, = sinxy.
Or

Solve the cquation U, +17 =0 for the

following sguare mesh with boundury values
n# ehown below using Lichmann mithod.

A B

300 104

400 200
D o0 300 €

Page 5 Code No.: 30741 E

dordan method &r-2y+32 =18, >

PART € — (5 x B'= 40 marks)

Answer ALL questions choosing either (a) or (b,
' BEach nnswer should not exceed 600 words.

6. (n)
(b}
17. ()

(b

Find the real root lying between 1 and 2 of
the equution 2" -3x+1=0 upto 3 places of
decimal by using Regula Fals: method.

Or
Find the real poot of the equation
cos¥=dx -1 wcorrect b0 four places of

decimnld uming successive approximation
method,

Find the real root of ze*-2=0 dorrect to
three places of decimals using Newton

" Raphson method.

O X

Find tha negative roat of
-1 12x + 24 = 0 corvect to two places of
decimala by Harnoer's miothod.

Page 6 Code No.: 30741 E
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Code No.: 30737 E Sub. Code : EEST 31
ISe (CRCS) DEGREE EXAMINATION,
NOVEMBER 2024,

Third Semestor
Mathematics

Time : Three hours

Elective — STATISTICE — |
(Fur thise who joined in July 2025 anwards)
Maxinium : 76 marks-
PART A — (10 = 1 = 10 marks)
Anawor ALL questione:

O hoose the eorroet answer =

A frequency distribution has positive skewness if

@ B0 ® f=c
@ & >0 W A0
A

o=tk v 20l @) v 3udad - 2u) |

(B)  pd = Bp ) o {2#: }‘ [0 VR T W FT TR E{;I{T

8.

If y is the correlntion co-efficient betwoon ¥ and
v, then

S8 y>1 ) p<-l

) -lsy<l y 0

The spearman’s formuln for rank eorrelation =

63(x - vy - BE(x+ ¥)
e vl ey

1 Bz + ¥

65—y
@ © nin® 1)

nin® 1)
If bﬂ =1, then b_-: 1e always

(a}) =<1 by =1

e} U Wy -1

The geometric mean of the regression co-efficient
g ]

a} 0O by 1

fe} 7 (dy -1

For any 3 given attributes, total number of
negative class requency 18

) 6 (by &

o I )y 9

Page 2 Code No.: 30737 E




B If the attributes. 4 and H are completsly
asepciated,  then  the  Yule's coefficient of
nasociation ) =

in) 0 (b} 1
gy —1 idy 100

9. The value of price relative is given by

(i) & (hy L
P = My
@ @ o
iy i
1, L, =
iy Siay
{n) & =« 1 (k) = 10
ity Ly,
E.’-’I"-Irrl .'.LT""_J'F..?.E.
o) e 100 () = 100
- E;Fn'r.fq E-P:'Tu

PART B — (5 x 5 = 25 mnarks)
Anawior ALL questions choosing either {n) or (b).

1L (a)  Find 1) standard deviation (i) menn devintion
about mean (ni) co-effickent of variation for the
following marks of 10 studonts, 20, 23 27, a0,
40, 45, 45, 32, 31, 3B =
O

Page 3 Code No.: 30737 E

12

13.

14.

(b} The first iy moments of & distribution’
about ¥ =2 are |, 2.5, 5.5, 16. Find the four
moments (i) about the mean (i) about zero.

ia) PFind the correlation co-efficient [or the
following.
= 10 1218 ‘B4 28 27
¥ 13 18 12 25 30 10

Chy

(b) Find the rank correlation co-cfficient
botween Height nnd weight.

Height, 165 167 166 170 160 172

Weight 61 60 635 63 615 64

(a) If 3x429 960, B¥+y—31=0 are two
regression lines then find () =, ¥ () p,,
(iily o, of 7, =5,

(8]
(b Fit a straight line to the following data
= b - 3 4

¥ 1 18 33 45 E3

in) Find whether the [©llowing deta e
congistent? N = 1000, (A) = 500, () =400,
(AB)= B,

Or

Page 4 Code No.: 30737 E
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(b}  Check whether the attributes A and B arve
independent piven that

i) [AH) =256, (af) =T68, (A7) =18,

LerfT1 =144,
16, (n) From the chain base index numbers given
below, propare fixed base index number.
Your 1985 1986 1987 1988
(‘hain hase index numbey 105 108 1100 107
Year {989 1990 199]
Choin base mdex oumber 115 120 125

Or

(b)  Find the eost of living index for 1892 on the
base of 199] from the following data using
(i} fmmily budget method () sggregate
expenditure method.

Commodity Price Quantity

o
A T 1.0 [
15 6 675 35
G i b 0.5
i} 50 32 3
E 5 8.5 I

Page 5 Code No.: 30737 E

PART C — (6 = B = 40 marks)

Anewer ALL questions choosing either (a) or (k).

1, .|[-r|J Find Karl Pearson's eo-efficient of skewness

Students 20 14 6

ih)

for the following duta,
Ape 1012 12-14 14-16 16-18
Et_uf_ﬁrnti 4 10 1 il
Age 18-20 20-22 24-24 Total

100
O

Mean and standard devistion of the muarks of
2 olagses of sires 25 nnd 76 nre given below.

Class A Class B
Mean B0 85
Standard deviation 15 20
Find combined mean and standard deviation
of 2 elasses.

Let =y be two varinbles with standoed
deviation o0, respectively. If w=xr+ky,

:f';;-r-[g—'}?. ro. =M, then, find the value

y
of .
Or

Paged Codo No,:30737TE




18,

(k)

(o)

(s}

(i)

il

From the fullowing data, of murks obtained
by 10 students in phyeics nnd chemistry,
Caloulote the rank corvelation co-efficient.

Physics. 36 56 50 65 44
Chemistry 50 #4670 26 35
Physics 08 44 50 15 26
Chemistry 58 76 60 556 35

Show that the angle between tho two

FEgTeSAon line= | given by
= U]I.'I.Il[ru = 1[ t::ﬂ-'l u ]].
y } L e
Oy
Fit the curve y-ae for the following data.
1 2 & 4 &5 6

y 14 27 40 566 68 400

Gaven N =1200, (ABC) =600, (afy) =250,
() =270, (Af) =36, (fp) =204, (A) —{a) =192
(B -{ =620, Find the remaining ultimate
clugs reguencies,

iy

Find the greatest and least value of (ABC)
if (A)=50, (H)y=860,(C)=_480, (A8} =235,
(AC) = 45 and (BC)Y=42.

Page T Code No.: 30737 E

20, (m

th)

Commodities o (Juantity Price

A

B
C
)
E

From the following dota, construct an index
number for 1970 taking 1969 as base yvear by
price relatives method using (0 Arthmetic
menn (i} Geometrie mean for avernging the
relitives.

Price Price
Commodities 1969 1970

A 150 170
B ] B
i a0 50
D 14M3 120
E 20 25
ir
Caleulnta (i) Laspeyer's (if)  Paasche's

(111} Fisher's index numbers for the following
datn given below,

Base year 1900 Current year 19392

uantity
a 10 a4 12
& . 16 G, 11
55 18 4 6
(i 21 -9 25
3 11 3.6 20
Page 8 Code No.: 30737 E



(6 pages) Reg. No.: ...
Code No.: 20121 E

Sub. Code : EEVS 31

U.G. (CBCS) DEGREE EXAMINATION,
NOVEMBER 2024,

Third SBemester
Part IV
ENVIRONMENTAL STUDIES
(For those who joined mn July 2023 onwards)
Time ; Three hours Maximum : 70 marks
PART A — (10 * 1 = 10 marks)
Answer ALL questions.

Choose the correct answer ;

I.  Extensive planting of trees to increase forest cover
1= called
(a) Afforestation (b} - Agroforestry
(e} Deforestation {d} Social forestry

Energy ie released from fossil fuels when they are

{n)  Pumped by  Cooled
i)  Burned (d) Pressurized

The ecological pyramid always starte with the
following at the base

ta)  Decomposer (b)  Producer

() Consumer (d) None of theas

Energy flow in an ecosystem is

() Bidirectional (b)  Unidirectional
fc) Multidirectional (d) All rounds
Lions are found in

{a) Gir Forest (b)  Western Ghat
(¢} Sundarban (d) Buxa Forest

Endangered species are listed in the
(a) Red Data book {(b) Live stock book
(€} Dead stock book  (d) MNone of the above

Page 2 Code No.:20121 E




10,

The damage caused by acid ramn is due to

nature of acid rain.
{a) balancing {b)
(¢)  withstanding (d}

protecting

CorrosEive

Which of the following is called the secondary mir

pollutant?
(m) PANe {by Ozone

{cy  Carbon monoxide (d) Nitrogen [hoxide

The Indian Environmental Protection Act Came
into foree in

(a) 1976 by 1996

{c) 1686 {dy 1988 .
Who among the following was associated with
Bishnol movement?

() Amrita Devi

fhy Gaura Devi

ic)  Govind Singh Rawat

{d) Shamsher Singh Biaht

Page 3 Code No.: 20121 E

1L

12

13.

14,

PART B— (5= 5 = 25 marks)

Answer ALL questions choosing either {a) or (b).

Each answer should not exceed 250 words.

(@) What are the causes and effecta of soil

erasn?
Or
(b) Write a short notes on desertification.

(a) Describe the energy flow in the ecosvetem.
Oir

() Give a short notes on desert ecosystem.

{n) What are the different types of biodiversity?
Oy
(b}  What are the aims of Project Elephant?

(a) Suggest important sources of air pollution.
Or
(by What ia acid rain? What are itz harmiul
effects?
ta} Define floods. What are the causes of a flood?
O

by  List out the types of environmental ethics,

Page 4 Code No.:20121E
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16,

17.

18.

148,

PART C — (6 = 8 = 40) marks)

Answer ALL questions choosing either (a) or (b).
Each answer should not exceed 600 words.

(a)

(k)

(a)

(k)

(a)

(b}

{a)

{b)

Explsin in detail account on renewable and
nonrenewable energy source.

i

How are dam built? And mention the
benefits and problem of dam.

Dizcuss  the structure and function of
@cnsyabem,

Or
Give a detail account on ecologicnl succession

and its types,

What 12 biodiversity? Explain different types
of biodiversity.
Or

Differentiate between in-situ and ex-situ
conservation of Bio-diversity.

What are the different source of water
pollution? Discuss the effects of water
pollution on human health.

e

What iz ozone depletion? What are the
causes, effects and control me_aﬂuresnf TR
depletion?

Pago 5 Code No.: 20121 E

20,

()

(h)

Explain in detail note on silent wvalley
environment movement.
Or

Explain a detail account on Environmental
Frotection Act,

Pageé Code No.:20121 E




