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firIRD SEI'{ESTER B.sc. DIIGREE UGMTNATTON NO\TEMBEF- 2oL4
(u.c.. cgss)

Complementary Course

MM 3C OS-MATHEMATICS
I'ime : Three Htiurs Mhximum ; 80 Weigtitrge

Sectiou A
. 

Answer all qu,estior.s.

Each question carries yr weightage.

1. Show with an example th6t scrilar produbttfnicctors is commritadive.

2. Find the acceleratibn of a particld with position vector i (t) = [siu f ,0,0] .

3. If f = x2 + i? + z2,,fridgr.ad f,

4. What is the Cartesian form of i(au) = [zccos u,zbsinu,u] ?

6. Find the unit vector normal to the suriece 12 + y2 + z2 =i .

] Yeity that,i! = 9" + ar? + bz + c tsa solution !- = L, .

-z ^..o. Dorve I =_?ry.

y' Testforexectness:-;fdr+ fu-=o \*d 
'

-@ 
r"oru rank of a matrlx. ]- \

g[ kthe matrix [i !] ",,n r.r or non-sinsular.?

^1
(191 State Cayley Hatrilton theoren.

gL8 -axI-
fro- Y z- "-.ffi'

. .1;j a

(L2x.y4=Bweightage)

Turn ol'e::



Qr
:, Eh;;r',ff:it:^*;^[,\*ff;r*i" ,

.,t5. Find the angle between* +! +z= l andr + 2y +Bz =g.
14. Finclapslriilct'ricre;x;serrtatiinofttrestraightliiiethrough(4,2,0)inthedirec{roaoflf,l,C].

15. Eindthelengthofthesemicubicalnarabola i(t)=[r,f/",0] from(0,0,0)to(4,8,O)- _
rr ::r .. .i

16. Evaluate 
!F: oa ;,F 1r1 = 12,x, yl, C :l(t) : I.,o,tr,r,rqr,&] anrl o s t s 2*.

" . -r -,
17.UseG:.een,stheoremto$nd'!beareae4elosed\11hq.cirgle***..a.g,?.

- @ s,-.'t"e'theinitialvalueploblem 2sin2rsinhy=d4-cos2*Soshyfly=.,ey(O)=1.

.r@ nina an integiatingfactor : 2 eoshrcos ydr = sinhrsin ydy .

,@ u,r,o tho rank 
", [l : ;]

@u'*o the eigen varues or [ : ;]

Section C

Answer ony frve qtestions.
Each question conbs 2 weightage.

(i) Find tlre potential function ol lyz,rz.,*).

(iir Tcst whether irrotational , A =lZf ,O,O).

Ti:st for path ir:dependence and if independent, integratc frorn :

(0,0,0)to(o,b,c):cos(*+yz)[& +zdy+ydzf. ' '.' ' I

i:r'ajuate JfF.; aa using Gauss diver.gence theorem :
'5

F =["3,r3,rs] , S is t]re surface ofthc sphcre az + yz +z? =4.

19xl=gweigh!.age)

99



-------_--.1

*25. Solve y,+ ysini = esrt.

;?,8. Salveusingthe transformation !=u:Zxyy'=y2 -i .

@ ur^utherankbyreducingtonormarrorm 
^=[i j j i]

f1 1e'] .

@ usins Cavley Hamilton theorem. Find the inverse of : a = la i i I a

L, q ,l

D 724A4

(E x 2 =r l0 weightage)
!_

Seetion D

. - lnswer _an! 
two,qlrcetio1li,

Euh question corrizc 4 weigltdge, .

'29. state Stsjies theorem and verig it ror F=ff,1,r']. S t iog the portion of the paraboloid

oo
.x'+ Y" = 2,X2Q,231,

-g{ 
(i) Solve y,+Zy = y2.

(ir) Find the Orthogonal ti {eetories of y = 6s-r .

(9rl fi"d the eigen values aad eigen vectors of:

l+ a -21
A=l c 4 ol.

L-2 o 6l

(2 x 4= 8 weightagl)

fl i2 o'_1
l" -) -::uJI o 'G -L

u' 
, ro6 rO n,

I I A1
\-9a\', 'j I 7 )

z-2 ft -)? t

1 4 h'3Q,
\ \ 12
a -l ^; *8
o -b -e -L{

u*[;ft.

Li
R,

{2"

) Q&r.

l
-q,
I

f t o o 1 *d
I o -l i -6" ) _.r*^t/s_L" -vqz/r U;# "
l-: u\i 

+l cr -,,,Y.\",f":''[L',o j:-l
Lo.{r -G -Lt)

*za@-
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Failfu41p- $(.P'ittu- E' t'

Name*.....,-..,,..$.n.nis!ri.dr

Ecg. No*...'.......,r1.r.i.&....i.&.i

THIRD SEMESTER B.SC. DEGREM EXAMINAfION; NOI{EI\{BER 
'OI5(CUCBCES*UG}

€ompletrentary Corrse

MAT 8E OB-MATHE'MATIES

Tirne:Thtee llours Max.imum :80 Marks

Part A (Oblectlve typg Qtrestiuus)
'. , it :Aflswei al,ltifiolveilrgiti//fia.

Write tlie generalform iif Benioulliis iliffermtial equation.

Find the solution of the differential equation y'=4.:.-x

fi-Wtut is the ord'er of the,itifie*-ential,eqiiatiron y' - (y'f + + = 0?

2f YJJ.rrat is the rank of a (rr x a) nor+ingulat rnah'x ?

@ *ryr t*normal ror6o:ith.baui*, [] ; l].

IJefine Irrot tioBhl veetoi,

X *l*rhe,pag.iretric 
".,"oi*":t'+f,= 

raY

Find cutl ,t,,'whet s s = lr,yt, 6te, ii), ,a - -t\
Find rhe ransent ri't}," ir*" r(c\ r;.+ ra i xtt,t,o1. ,fu\f 

'

Define scalar potential or* """tor.\GS-^ 
V

State Gar:ss'S divergence theor'ein:

Parrt A (Short Aa5wer lype Qrrcstions)

Anewet any ulie quzsfioas.

(72 x 1= 12 marl'.s)

+{3. Find the orthogonal ftajettories of the fritnily df lufires y : ce-'.

1 4 . Write the condition for the differeni.ial equatioa llj[d* + NrrJ = O becone exact. What is the forrn of
its sblution ?

(

Turn cver

(Fagos rB)

a
.@

8.
q

10.

11.

t2.

t\



,

Find thg integrating factor of the linear.differential equation y' - y = e2' .

D rrg28g

f-t z o1

, 
16. Find characteristic roots ofthe matrix, 

I O. :Z a 
l.lootJ

-/
gd Writ tte elementary tran^sfo6".ti9trs i1 a matuix

'18. Find the comhreni of vector o = 14,: 2, Olin the diildion of & = tl. -t, 2t.

19..Findthedirectionalderivatiteoff-:rri,dd'iqdp6int P(i1, I,8)inthedirection of i-2,j +2k..,

20. Findtheunitnormaltrithelevel sorfuiti"il:i(*t+yt)titthepointp(1,0,2)./[,-'<*,

;iG*e"tQ21' Finddivu'where v=x'zi+,zxj+zk' (( o,. *;r.l .r)\i 
-t uts*

22. Define Jacobian. q_t 1 a2 t' "\."-/ ' :,: , ;.. 8'r-
40. rina value of tr it a=la,z?,1arra a=12,-S,r] are orthogonal ,fur,th -a -LJ

24. Write the formula for finding the area of a plane.rpgion ai ii' iinb'tiiegTHl''bnii ihe borradary.

.F.

26.

Sol'rc the intial value:problem

Solve *v' =, * s*n."o"' [ 2 
J.\*.

i . '-

Firtl the eigenvalu.es'gn-d

12 0 -2|
riratrix:a=l 0 a ol.tt

L-2 o El

:i

Part C :(Short Eqsqy Iype;Quostioaq)

Ahswer any .ail!. questions.

yl + I tan i = s;12r; y(o) = 1, -.,

eigenve0{qr"',corresponding to any otre eigenvalue of the

-Ise Cayley Ilamilton theorcm Aa, vuhere

29. Finrl thc tagential and rrormal of accelcration of an object moving aiong the ci:rvc

r(t)=e'i+e-l i.

find

.,Jb 1

e*::) ^, 
4 .^

L t^ c"/



30. Find tangent to the euipse 
I p, * rr) at the point 

" 
(+, #)

E:valuat€ the douhle integlal flt' aa, where R is:the reg.ibn bouided by the unit circre in the

first quadrant.

vqify Green's theoreno ia the plane fo1 the vetor r -!xl -ryji *lzry +2*) j aud the ii:gion

bormdr:d by the *2 + yz =1.

Part D (Essay Type euestions)
. , :Answer any tu,o questin4s.

and solve the follo$.ing system ofequation.

il y+ e+ 3=0 . 3*+26y+ 2t=9
(b) 6x=t -81r + 7z = 4

7x+ 2iy,+lilz=8.

:: . - , _

overlhq sui-fag6 of the'pai'aboioid

D 92in2

(6x5=30marks)

" =1-("' * y''), 
">0,

(2 x 10 = 29 *u"UU,

,n_

31.

a,

*
35.

'(s) B*+ y:Zz+ 2=0 ,

2x+4y+Zz-te=Of

(a)' 
r Solve therdiferential equatiod :

d,sio (r2} ar,+, rq.eug,{raJ.de, = 0,,.{ (4 
=,f;:,,,

(b) ?rorrethat eur(graclflr= 0.

VeriS Stokes's theorern for F =[y, z, x]

iLl'..
't

I
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: Trme : Three Ilours

TauA*,t* t{'uin:Ek'

\
Maximum : 30 Weightage

(Pages : 3)

rnrBDsE11{ES1.EBf,(k*xEL1,r,s"y##ffi lTf -*lRovEMENr)

ruG-CCSS)

Ccmplementary Course

MM 3C O3-MATHEMATICS

; Sebtion A
i.
t' Mrswer iil questions.
!

Each weightage Yt.

i1.Show1vithanexarnPlethatadditionofvectorsiscommutative'

a r, Findtheaccelerationofaparticle'withpositionvettor f =13t,=lt,b]'

3. Find grad'fiff= xz + Y2.

4. What is the Cartesian form .of the surface i (4, v) = [aucos u, busin u, u2] ?

. 6. Findihe unit vector normal to the surface'rz * 12 122'= a2' \

?. Verifthaty=ccost+bsinr'isasolutioriofy'+y=0- ir - .l
i,, 8. Solve y' = &y. {

8. Test for exactness : (r3 + 3112) dt + (3x) + ys) ily = o'
I

g,f€i-'Define rirhk of a matrix'

l-t 21 
r op no,*inguff'l d*"3*r. k [l ,].tn*,., tr9-dx?

-Y-L = \/,
ty12. SLatn Caylel'-Hamilton theorem'

) (!2xVr=Sweightage)

' Section B

Aiswer all questions'
' Each weightoge 7'

i.3. Find tbe angle between [4, 2, Q] and tl' 1, 0l'
. i.l. Firrc a parametric rcpresentation ofthe straight line through (2, 3, 0) and (5, -!., o).

'furn ovct



2

15. Find the length of the catenary i (r) = [r, coshr, 0] from f = 0 to t = 1. -

I) 92619

\! If F: [-r, - xy] and C is the portion of*2.+ y2 = 1 in the frrst Quadrant, evaluate [i o a t.

@ "*Green's 
Theorem to evaluate the area enclosed by the ellipse 'k. % =r,

t^#. Siilve the Initial Value Problem, [(, + r)r' - e'f dx = xe' dy, y (t) = O.

1.: Waan Integrating factor for 2 sin (y2) ix+ ry cos lyz) dy = A.

Mr. rina the eigen ,ulr"" of [2 ll
Lr zl

@r^utherank -l: i 1)

(9x1=gweightage)

' Section C

' Answer any five questions.
. Eack weightage.2 l

22. (i) Find the potcntial function of I2-x,4y,821.

(ii) Tcst wheth er n =Iy,- x, 0] is irrotational.

23; Testforpatirindependenceandevaluateifindependenttheintegralfrom(0,O,O)tn(a;b;.c):2-t1,2
:d.x + 2x2y dy + dz;

24. Evaluate lJ Fond-n using Gauss Diyergqnce Thoorem , F=[x' :O,r'f, 
S is the box

I'l<r,l ylst,l,l<2.

46. Solu" xy'=2y+ x3e'.

"N. 
Soluo ujing the transformation y = u* , x),' = y'

!'ind the rank bl' reducing to nonnal form :

+y.

l0 | 2

lo o 2
I12r3

-21
6l
il



.:,

eo D 92619

'i- "&" '.

t s8. Find the ipvese using Cayley-Ilamilton meorerr a - | 0 , ,1..
, I ^tL*l I 3j

(5 x-2 = 10 *eightage)

"i 89. StateStokes'Theoremandverifritfor F=[y,z,x], Sbeingtheparatroloidz=1-(d+i?), z>0.

. I r,,t,,::

Section D

Atawer.any two questians.

i1

:r:ll:
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THIND SEMESIER B.Se. DEGB$E
(CUCBCSg*UG)

Conplemeqtary Course

MAT 3C OA_MATHEMATICS

Section A

An$wer all questinns.

Eqph qzlE#*inn qqtries ! murk.

Time : Tloree Hours

1. Verify that y = css is a solution of ry =$y .

8.

4.

00.l
4 0t.
061

@ sor" v' =-%.

IH- l*--L
5. Findttrre tlraractcristic rfpts aftlrq matrix o = I :

L0

Test for exactness 2 *dx + xedl = Q .

Deffne fqnk of a matrl*,

6. State the Cayley-Hamilton Theorem.

7. If i, [3r % ol and [-.2, 4, -01 are in.ecuilibnum, fi:rd p .

8. Find the gradient of the scelar fi+qtion f (*,1t, z\= sltz .

9. trlustrate consnputativiB sf vcetol addition with an example.

@ n"fnu a Bimply oonnlcted domain.

@, Shte Greenb theorem rlt the plqse, . '

L2. Give a parasetrie reprresentation of the spherc.

,.

Maximum : 80 Marki

ii'

\
(12 x'1 = L2 marks)

n

Turn over

I-
I
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Section B
'.Answer 

a4,y rrime queations.

Each question carri,es 2 rnarks.

E t2425

F** 
(,' *r) a* +(t2 + x\dv =0.

L4. Solve y'-'y=4.

$.--wrrl is the characteriqtic *r*.' * [] :] t
V

# *^"" q/*+t/*=*, 
,

( rr** cavlev-Htmilton theorerg, find 4z'6 
^ 

=[i ,?]

@rrru the rank 
" 

o =[] '^ ;]

rdL"*u a tangent vector and unit tangent vector for r(t) = [t' te'o] 'Jr-
21. Show that the form under the integral sign is exact :

le*-rt @"-dy +22 dz\ .

q* e*"the standard form of the Bernoulli equation with a suitablq example.

l&- VsngGreen's theorem, fin{ the area enclosed by the ellipse :

7-t

.'/*.ff =t.

(9x2=18marks){ Find curl rrv%,,%,, -*' I "'),



l-

3

Section C

-_.-::.
Eqch questbn carries 5 rnarks.

//
Find an factor and solvey'

(rz -x+zyz\a**z*1r dy =0.

D.12425

/@ 
Findtheo@"s""4rr1leetories d y=ce-* /

-1
I

W)ri^"ee to nomar rorm aid find the rank or o = [l I ; , il 
-Y// l+szrl

MSoke 1x-+Zy+!z=o . --"' 
/\U 2x+y+Bz=o ./

/ 8r+2y+z=0,

Find the length of the vector i(r) = [t,coshf,O] :from t = 0 to t = t.//
(il Prove that curl (gad/) = 6 for any twice rlifiterentiable sealar function ,{

(ii) kove ttrat div (curl a) = 0 for any vector g.

Use Gauss Divergence Ttreorem to evaluate:..
:

lJF"udA;F =l*r,o,rr)s is thebox lr l<r,ly l<s,l ,l<zs'

@X"a the work done by a Force F = [r', - *' , ofiin moving an object along t[re straight line segment

(6x5=30marks)

Turn over

;l
@

P
92.

from (0, 0) to (1, 4).
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4-:
Section D

Answer anY t'wo qunstians'

Each qwstion carries lO m'qrhs'

cvectors of:34. Find the charaeterietic roots and any two charac eristi'

t 8 -G 21lrA=l-6 7 -41.
I z -4 3.]

6 (i) Find the tangential and normal acoeleratiop, of r(t) = [0, 
O, U2]'

(ii) Find the directional derivative of f (r,y) 
=!fuP. .ar(l, 1) in the direction of 12, - 4l'

(iii) Given 6=gradf, find'f'tf u=G,;,V-)'

36. State Stokes Theorem. Veriff it for:

r =1"',sr,o), S is the square 0 < * s 1, 0 s y'sl; z =!.

D L2425

(2 x 10 = 20 marks)
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c ss538 (Fages: $)

fiIlru) SEMESTER R.Sc, DEGREE (SUPPLEMENTARY)
.NOllEiimEB 2017

(UHCSS)

I\4M 3C 03-MAfiIEIYIATICS

fime : Tliiee Hours
- : '' Maximum : 30'Weightage

'PartA
' 

Answei allquestians'
Eoch question cortipsYcteightoge'lJuul! Yweo

1. Give the explicit forui of the generat first order linear ordinary differqntial eqliation'

2. Solvey; =-ky?.

3. ls?ayds+rzdY = 0exact ?.

b- StateTtueorFalse,; ; ;; ; ;; - ' 
=' iisahomogeneoussysteriioflinearesuations'

.i.

[-1 o ol
A=l o -z ol?6. :What are the eharacteristic roots of

[o o +l

8. Curl (Vf) - ---
9. What is the LaPlace's equation ? '

o-
10. Give the parametric representation of the'cylinder xz +yz =!,-L<z<L.

11. Jioitiis independent of path in a domain D iff' F =:---:--!
c

(t2xY+=Sweightage)

I\irn over
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Part B

Answer any nine quzstian s-

Each question carrics L weightage-

c s3538

13.

t4.

15.

L7,

18.

19.

20',

Solve the rVP y' = -! I x,J(1) = 1.

Show that d is an integrating factor of sin y dx + cos y dy -

Give the Bernoulli's equation.

t2 | 3l

16. what is the rank the m^r* 
L-; ; ;1,

21.

22.

23.

24.

State a necessary and suf;Ecient condition for the system of linrar equations AX = B to be consistent.

State Cayley Hamilton theorem.

Define the scalar triple product and evaluat" (i 
' ')'

/r\
Show that div (curl V)= 0.

Find a unit vector normal tn xz + y2 + z2 - a2 = 0-

Find the area of the region bounded by the cardioid

State Stokes theorem.
(9x1=gweightage)

Part C

Answer any frve qtnstions.
Each questian carrtcs 2 weightage-

7 = 51(1-cose),O< Q<Zrc

25. Find an integrating factor and.solve (*2 -Z**2y')d*+Ztydy=Q.

Find the orthogonal trajectories of y = acsti2.

lr 1
I

Beduee to normal form and hence find the rank of A =l 1 2
I

143

1{
3 4l-
21J

27.

28. Use Caytey Hamitton theorem ro find A4 if A =[-l 
11



3.
29. Shorr ftatthe form under the integral sign is exac0and,evaluate

c 83538

'theorem llE ond.Awhere F = [cosy,Qinr, cosz] and S is
s

Evaluate by Gauss: Divergence

*2 * y2 <4,lzl<2.

30.

31.

32.

lffit *y 
"""tar 

function, show ttrat v(/") = nf"-tYf .

Usiog Green's theorem, evafuate 
flFodr, 

where p = grad (sin r
2fu2 +gy, =ZZS.

33-

34.

- Part D

,Lnswer any two qudsttons.,

Each question carrics 4 weightage.

cos y) and C is the ellipse

(5x2=l0weightage)

(i) Elad the entire length of the hypocycloid i (r) = o*s3 r i + osin$ r j. '

(ii) IlndthedifectionalderivativeofF= xyzatP(-1, 1,8)along d. = i -Zj +Zfi.

(iii) IInd whethe" i = ly, - *,ol is (a) irrotational ; (b) incompressible ?

r +-! + z =6

\g^
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THIRD SEMESTER B.Sc. ,DEGREE HGIVIINA
(CUCBCSS-UG)

I.Jomplementary Course
: n 

MAT gc og-MATHpnaatIcs

fime : Three Hours

Section A

Answer any ten questians.

Each question cd,riies L marh.

1. Verifr thaty = c sec r is a solution of y' = ytanx.

2. Solve y' = -ky2.

3. Test for exactness : sinhrcosy dr -cosh*siny dy =0 . -

.. :

4. Define raak of a rnatrix. :

Maximum : 80 Marks

(10x1i10marks)

Tum. over

[- 11

5. Find'the characteristic roots of a = | 0

Lo

'0 0l
-5 01.

0 e-l

6.

7. If p, [1, -1, 3]and a-3, 2 !l are in equrlibnlm, find F .

lllustr'ate commutativity of the vector dot product with an example.

Define a simply connected domain.

State Green's Theorem in the plane.

Find the unit normal vector to the sphere *2 * y2 + z2 = 02,

8.

9.

10.

11.

L2.



,l.-

18. Solve d e+(xet +2y)dy=Q.

".i4,.' Sblve '!' - ! = i2* .

e = [8 -1'1.15. Find the characteristic equrition of A = l'I ; l.L2 8l

:,- ' ,a

16. Solve dy**'/* = *.

17. using Cayley-Hamilton Trreorem, ftrd A2 if n=[l i] 
'' '

,.
' . . 

'.:.'.-:.',;.i -. -:],. .: ..' ::r,:, :j. :: . .:-:::.1 r: ',:.-l

18. Find the rank of A = [-1 ? :l 
' 

-
L2 4 7)

'.,

19. Eind a parametris representation of the stralght line through (2,8,0) and (5, -r.,0).

20 f'.ind a tangin! vector and unit tangent vector'for V (D=YZ@st,?sinf,01.

- ! ..: ,

22. Givethe standard forrn of the Bernoulli Eguation with an "**pt", 

I 
"rr':t: 'ir

28. tlse Green's Theorem to find tire area enclosed by the ellip 
". 

*/U* l/U=t.
\

24. Find the eurl of [2r, 4y, 8"1.



",. ,.o

Section-C

Answer ony, ?ix. questiary,o.
' Each qrnstion csrries 5 rnarks.

,l c 31164

25. Find an integrating factor and solve , (ry3 + y) d* +Z(*yz + x + ya) d,y =9.

26. Find the ffihogonal Tlajectorirc,s of y = s;%.

' fr o o ol :.tt
re rank of A =l 1 4 _6 _10 l.27. Beduce to nonnal fom and find tl:-:----- l_ ._l

L5 8 -12 -1el

- 'x+ 3Y - 2z=A
28. Solve the system ofequations ^--- Zx-y + 4z=0

x- 1ly +l4z=0.
..' I i

. ! .': ., :,r., : .. .

l-r r o'l

I

so. Find the length of F (r) =focossr, osin3f, o] mm t = O to t =!2.

31. (i) Pro-ve that for any twice tlifferentiable scalar function 'f , ct;r:l (S"ad fl = 6.

(ii) Prove that for any vector i, div (curl J) = 0.

32. State Gauss Divergence Theorem and use it to evaluate IJF'i dA,F = [r', y', "'f, S is the
3-

surface *2 + y2 + z2 =L6,

-r33. Findtheworkdonebv F=[e", e-!, "'7," isthecune lt,tz,tl fr.m(g,0,0)to(1,1,1)'J'
,l

(6x5=30marks)

Turrr mrer
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c 811644

Sesticn'D

Anawer op,y ttyo : qrQ*ions.
Eac:lt Quistinn c drrite s : \0 :, mhrhs.

34. Find the characteristic roots,and characteristicvectors og a = | f I 1 l..tt
L-t t sl : 1;'::'\

85. (i) find the taagential and nomal aeceleration of i (r) = [2 oost,2 sinr,3].
I i :.:l

(ii)Fiqdthedir.ectional.derivativeoff.(x,!:,2)=ryzat,(._1,1,8)inthedireetionofp,-.2,21.

(iii) If ; = erad f find 'f for i =ltz, zx, ry!.

86. State Stoke's Theorem and verify it,for F=[r'-y2,2r!,0], t is the surface of the

, , :(! ; fg.=,20 B€rks)
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THIRD SEMESTER B.Sc. DEGREE EXAMINATION,

(CUCBCSS-UG)

Complementary Course

MAT 3C OS-MATI{EMATICS

Time: Three Hours

Part A (Ohieative Type)

Answer all the twelve queations.
Eaeh qwestian canies L mgrh.

1. Write the general form of Bernoulli's differential equation.

r t\)2. Solve / =f.

Maximum:80 Marks

3.

4.

5.

7.

8"

6.

What is the degree of lhe differential equation *Qi" y' +2e,," = 0.

State Catrley.Ilapilton thpoppp.

What is the deterurinant of a2 x 2 matrix whoso rank is 1 ?

whatisthenormarformofthe*"r* (: ; l) t

Find the resultant of the vectors p = 14, - 2, - 8], g q [8, 8, 0J .

Write the parametric representation of a straight line through the point (4, 2, 0) aod in the direction
ofthe vector i +7.

9. Define gradient of a function.

10. Find the directional derivative of f = x - y at(4, 5) in the directio t of 2i + j.

12. State Green's theorem in plane.

(!2 x L= 12 marks)
/

_ Part B (Short Answer Type)

Answer dnJ Eine questi.ons.
Eaeh question carries 2 warh*

13. Write the condition for the differential equation lVldr + Ndy = 0 become exacd. What is the form of
its solution ?

L4. Find an integrating factor for ?acydx + 8x2d.y = g and solve it.

a
tt
C

Ihlrp oygr



;2
(4 3 1)
I. l-n -s -rl.15. Find the characteristic roots of the matrix I ' - l'-------\t 2 5)

16. Write the elementary transformations in a matrix'

L7. Find the component of a = 14, o, - 8l in the direction of b = [1, 1, 1].

18, Find the arc length parameter for the helix r(t) = [ocosf, asitt,etl.

19. Find div u where u = tczi+ yzi + *k.
20. Define Jacobian.

2L' show that curl(u + u) = gurl u + curl u'

22. Find v2f where f =ez*sin2y.

(4,3)

23. show that ! a"2a**6xzdz is path independent.
(-1' 5)

24. write the formula for finding the area of a plane reglon as a line integral over the boundary.
(9 x2 = 18 marks)

Part C (Short EssaY)

Answer onY six questions.
Each question carries 5 marks.

Solve (2r -4y+5)t' +(*-2Y+3)=0.

Solve ?.x tanyd,x + seczYd.Y - O.

Find the eigen values and eigen vectors corresponding to any one eigen value of the matrix :

(8 -6 2)

,

(t 5\
Use Cayley-Hamilton theorem to find A-1 and $s where e is [S 8J'

Find the speed and tangential accelerationof an object moving along the curve :

r (t) = cos tr + sin 2 tj + coshtk.

40.. Find unit normal vectors for the surface ' = @ at (6, 8, 10)'

D 6L?,912

25.

26.

27.

28.

29.
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81. Find the volume qf the region io space+ounded by the co-ordinate pJanes and the surfaces
y=l-x2rz=L-x2-

82. Find the area of the negon in the first quadrant bounded by the caidioid r = o(t+cosO).

88. Verifr Greens thebrem in the plane for F = I8y2,x *yaland the region is the rectangle wittrvertices
(1, 1), (-1, 1), (-1, -1), (1, -1).

(6x5=SOmarks)

Part D

Answer any two qucstions.
Each questinn carrips LO marks.

84. Test for consistency and solve the following system :

(a) 2x+t+z=5 (b) x+2y+82=L4
*- y =O 2x-y+52=LE

Zx+y-z=L -8x+2y+42=!3.

85. Solve (a) zsin(rz)a*+arc.(r') dy=0,y(z)=rf ,,0, Findtheanglebetween k+W=0and

4* -2Y = t,

86. VerifyStoke'stheoremf6rF= b2,-r2,Lloverthecircularsemi-disk *2 +y2 34,lt0,2=0.
(2 x 10 = 20 marks)
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TIIIRD SEMESTER B-A./B.Sc. DEGREE EXAMINATI

(CUCBCSS-UG) '

Mathematics

MAT 3C O3--MATHEMATICS

Time : Three Hours

Part A (Objective TYPe)

Answer aLl the twelve questions.

. Each question carrizs \ mark.

1. Write the general form of first order ODE.

2. What.do you mean by exact differential equation ?

3. Define dotproduct oftwovectors.

-4. State Cayley Hamiltoh theorem.

5. When will you say two matrices are equivalent ?

6. Define curl of a function.

7 . Find the resultant of the vectors p =12, 4, - lJ,U = [t, - O, O].

8. Define characteristic polynomial of a matrix.

( dn'39. What is the order of the differential equation tlffi +8.r = 0.

Maximum:80 Marks

10.

11.

L2.

Find the directional derivative of 7 - *2 * y2 at (1,'1) in the direction of 2i-4j.

Write the general form of Bernoulli differential equqtion.

State Gauss's divergence theorern.
(l2xl=12marks)

Part B (Short Answer Type)

Answer any nine questions.

c
13. Veri& that -- is a solution of the diffdrential equation W' = -!,c is a constant and x * 0.-x

f+. 
- 

fina the curve through the point (1, 1) in the *y-plane having at each of its points the slope v
3C

rover
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15. Solve 2xyy' = y2 - *2.

16.Letu=(\-3,4).andu=(3,4,z).rindthedistancebetweenuandu.

17.Find'theprojectionofa=[L-3,a]inthedirectionofb=|3,4,7),..

18. Find the unit tangent vector T to the curve C =F(r) =(t2,et -2,t3,t2+5) in R4 when, = 2.

19. Find the component of (1, 1, 3) in the direction of (0, 0, 5).v, vr.

:'.
r''r 

;) '"' f (x)='2*t -4x+5'Find f(A)2A. Let A=l' t
IL

2I. Show that curl(u+u) = gurl u+aarlu.

22. Show that every elementary matrix E is invertible, and its inverse is an elementary matrix.. .

Ia.r)
23. Show that J(:-'ll .e" (cosydx-sinydy) is path independent.

' :'

Part C (Short Essays)

Answer any six questinns.
: .-

25. Find all the curves in ry-plane whose tangents pass through the point l",b).

26. Solve cos(r + y)dx *(rr' +2y + e,os(x + fl)ay = o.

27. Find'an integrating factor and solve the initial'value problem

(e"*t + d)d*+(xeY -r)ot = o,y(o) = -1.

28. Find the straight line L, through the point P : (1, 3) in the ry-plane and perpendicular to the

straight line L2 : x -2y +2 = 0.

29.

30.

Findthevolumeofthetetrahedronwithvertiries(0,0,0),(L,2,o),(3,-3,0),(1,1,5).

Show thatthe integral lf ar = f,Zxax 
+Zydy + 4zdz lspath independent in any domain in space

and find its value in the integration from A : (0, 0, 0) to B : (2,2,2).
l

e7,*
Describe the region and evalua" f, f (t-zxy\ dy@x. ' .' .' '

..
31,

-l

J,l
r{
I
t
l

l

I
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Time :

THIRD SEMESTER (CUCBCSS,-UG) DEGREE
NO\IEMBER 2O2O

Mathematies

MAT 3C O3-MATHEMATICS

Three Hours Maximum : 80 Marks

Part A (Objective. Type)

Answer all the twelve questinns:

Each question canies L mark.

What do you mean by a homogeneous equation ?

Consider d system of linear equations in z unknowns with augmented matrix M=[A,B]. Then,

t /a\t*re solution is unique if and only if rank (A).

3. What is the order of the differential equation

State Cayley-Hamilton theorem.

What is the determinant of a2 x 2 matrix whose rank is 1 ?

6. What is the normal form of the ,r"*r* [; ; l)'

7 . Define ergen value of a matrix.

8. Define divergence of a vector field.

9. Define gradient of a function.

10. Define the derivative of a vectotr function.

11. Define a smooth curve.

12. State Gauss's divergence theorem.

(L2x L=12marks)
,.

' T\rm ov€r

1.

2.

4.

5.

,(+\'+ 8* = 0.
\d.n )



13.

t4.

15.

Solve the initial value problem y' =!y,r (0) 
= 

5,2.

Find an integrating factor for 2cosli x cbs:ydx =sinh r sinydy and solve it'

Find the angles of the triangle with vertices (0,0, O); (f, 2,3),(4,- L 3)'

Find a, y,z,twherer(: l)=(_i l,).("n., 
*;')

Solve the system :

x -3Y ={
-2x+6Y=-8.

18. Show that circle of radius o has curvature

'2 
=n(*2 * Y2) utthe Point (r, o' z)'

zot. Find the directional derivative of f'= *2 ' 
y2 - z at (l'L'- 2)in the direction or(r' r' z)'

2t' show that curl (u + u) = curl z + curl u'

22. Showthat div ku=kdiuu.

l.e.rl
23. Show *" I(L:;;J ,' (.o" y d* -sin v dv) is path independent'

24. Write the formula for finding the area of a planie region as a line integral over the boundary.

2'.
Part B (Short Answer TYPe)

. An\yer arry "aima. 
questions.

Each, question carties 2.marks.

D 0175r

(9xZ=lgrqqrks)

16.

L7.

1

a
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Part C (Short Essay)

. 
:;,,. 

I

25,, Show that the form under integral sign is exact,.in the plane and evaluate the integral
.

1t,llu i'i-r (tu*vdv)'

i

26. Solve Zxtanyds,+secz ydy=0.

(z z -s\
27. Find the minimal polynomiat m(t)ot^ =[: 

; :Z)

28. ,", o =[; -f) ,r"u all eigen values and corresponding eigen vectors. Find matrices P and D

such ttrat p is non-singular and D = p-r7g> is diagonal

29. Let L be the linear transfoimation on R2 that reflects each point P across the line ! = kx, where

&>0.
. ,:

(a) Show t[at u1 =(k,L)and u2 =(1, -]) are eigenvectors ofl,.

(b) Show that L is diagonalizable, and frnd a diagonal representation D.

30. Find the straight line L, through the point P : (t,3) in the *y-plane and perpendicular to the

straight line L2 : * - 
lt 

+ 2 = O.

ouble integral ![* r' d.xd.y *b"r.R is the regron bounded by the unit circl,e in the31. Evaluate the d

. first quadrant.

32. Solve Zxtanyd-x+secz ydy=g.

J- o o'l '

33. Verifr G"eens theorem in the plane for F = [- r', "3]rod the region is the circle x2 + yz = 2g.

(6x5=30marks)

Turn over
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D 11860 (Pages : 4) Name.....................................

Reg. No.................................

THIRD SEMESTER (CUCBCSS—UG) DEGREE EXAMINATION

NOVEMBER 2021

Mathematics

MAT 3C 03—MATHEMATICS

(2014—2018 Admissions)

Time : Three Hours Maximum : 80 Marks

Part A (Objective Type)

Answer all the twelve questions.

Each question carries 1 mark.

1. Define ordinary differential equation.

2. The solution of the differential equation y′ – 1 + y2 is ————.

3. The degree of the differential equation – 2 sin cos
dy

x x
dx

= is ————.

4. The rank of the matrix 
0 2

A =
0 5

 
 
 

 is ————.

5. State True or False : The following two matrices are equivalent :

5 5 – 5 – 1

1 – 1 – 2 – 4

3 1 3 – 2

3 – 3 3 – 7

 
 
 
 
 
 

 and 

1 – 1 – 2 – 4

2 3 – 1 – 1
.

3 1 3 – 2

3 – 3 3 – 7

 
 
 
 
 
 

6. The characteristic matrix of the matrix 
0 1

4 0

 
 
 

 is ————.

7. Find the resultant of the vectors p = [4, –2, –3], q = [8, 8, 1], and u = [– 12, – 6, 2].

8. For the vectors a = [1, 3, 2], b = [2, 0, – 5], and c = [4, – 2, 1] , find (a . b) c.

138493

138493

1105

1105

1105
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9. The vector function r (t) = (4 + t) i + (2 + t) j represents ————.

10. Let ( ) 25r t t k=
r

r

 be the position vector of a moving particle, where t ≥ 0 is time. Then the acceleration

vector of the moving particle is ————.

11. If v
r

 = ex (cos yi + sin yj) then div v
r

 = ————.

12. When we say that a vector valued function is conservative ?

(12 × 1 = 12 marks)

Part B (Short Answer Type)

Answer any nine questions.

Each question carries 2 marks.

13. Verify that y = e4x is a solution of the differential equation 4 .
dy

y
dx

=

14. Solve the initial value problem 2xy′ – 3y = 0 ; y (1) = 4.

15. Show that the equation :

ydx + xdy = 0

is exact and solve it.

16. Reduce the matrix  

0 1 2 4

0 0 1 3

0 0 0 0

 
 
 
  

 to its normal form.

17. Solve completely the system of equations :

     3 – 2 0x y z+ =

    2 – 4 0x y z+ =

 – 11 14 0.x y z+ =

18. Find the eigen values of :

1 1 2

A = 0 2 2 .

– 1 1 3

 
 
 
  

19. Prove that (u + v)′ = u′ + v′.

20. Find 
df

ds
 in the direction of the vector 4i + 4j – 2k at the point (1, 1, 2) if f (x, y, z) = x2 + y2 – z.

138493

138493

1105

1105

1105
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21. Show that F (x, y) = (cos y + y cos x) i + (sin x – x sin y) j is a conservative vector field.

22. Find the unit tangent vector at a point t to the curve r = a cos t i + a sin t j.

23. Find unit normal to the surface x2y + 2xz = 4 at the point (2, – 2, 3).

24. Verify that w = x2 – y2 satisfies Laplace’s equation 2∇ w = 0.

(9 × 2 = 18 marks)

Part C (Short Essays)

Answer any six questions.

Each question carries 5 marks.

25. Write in the linear form and then solve sin 2 tan .
dy

x y x
dx

= +

26. Determine the rank of the following matrix, by reducing to echelon form :

1 0

0 1
.

1 0

0 1

a b

c d

a b

c d

 
 
 
 
 
 

27. Show that the system of equations :

2 2

3 – 2 1

4 – 3 – 3

2 4 2 4

x y z

x y z

x y z

x y z

+ + =

+ =

=

+ + =

is consistent and hence solve them.

28. Find the eigen values and the eigen vector corresponding to the largest eigen value of the matrix

3 10 5

– 2 – 3 – 4 .

3 5 7

 
 
 
  

29. Using Cayley-Hamilton theorem find the inverse of 

1 2 – 2

A = 2 – 1 4 .

3 1 – 1

 
 
 
  

138493

138493

1105

1105

1105
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30. Evaluate the line integral 

C

d⋅∫ F r with

F (r) = 5zi + xyj + x2zk

along the straight - line segment C : ti + tj + tk, 0 1.t≤ ≤

31. Evaluate the surface integral 
S

Ad⋅∫∫ F n  by the divergence theorem where F = [x2, 0, z2] and S is

the surface of the box given by the inequalities 1, 3, 2.x y z≤ ≤ ≤

32. Evaluate the flux integral 

S

Ad⋅∫∫ F n  where 2 – 2 2, , ,y z xe e e =  F  and

S : r = [3 cos u, 3 sin u, v], 0 ≤ u ≤ 
1

2
π, 0 ≤ v ≤ 2.

33. Apply Green’s theorem to evaluate 

C

 (2x2 – y2) dx + (x2 + y2) dy, where C is the boundary of the

area enclosed by the x-axis and the upper half off the circle x2 + y2 = a2.

(6 × 5 = 30 marks)

Part D

Answer any two questions.

Each question carries 10 marks.

34. Find the orthogonal trajectories of the family of curves x2 + y2 = c2.

35. Investigate for what values of a, b the system of equations :

 x  +  y  +  2z =   2

2x –  y  +  3z = 10

5x – y  +  az  =   b

have unique solution.

36. Calculate the line integral 

C

 F.r′(s) ds using Stoke’s theorem, where F = [– 5y, 4x, z], and C is the

circle x2 + y2 = 4, z = 1.

(2 × 10 = 20 marks)

138493

138493

1105

1105

1105


