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B.Sc. (CBCS) DEGREE EXAMINATION,
NOVEMBER 2022.

Second Semester

Mathematics — Core

DIFFERENTIAL EQUATIONS AND ANALYTICAL
GEOMETRY OF THREE DIMENSIONS

(For those who joined in July 2020 onwards)

Time : Three hours Maximum : 75 marks
PART A — (10 x 1 = 10 marks)
Answer ALL questions.

Choose the correct answer.

1. The solution of the equation y=px+ 2 s
(a) y=ch+g (b) y=c’x +2
c c

(c) y:cx+g (d) y:cx+a—
c c



Clairaut’s equation is of the form

(@ y=qx+f(p) b)) y=qx+f(Q)
(o y=px+f(q) (d) y=px+f(p)
The solution of (D> -=3D+2)y =0 is

(@ y=ce '+ c2e’2x (b) y=ce+ 0262"

(© y=ce ™ +c,e” (d)  y=ce ™ +c,e™

The complementary function of (D*+9)=x" is

(a) Acos3x+ Bsin3x
(b) Ae** +Be™
© Ae® —Be?*

(d) (Ax+ B)e™

The angle between the planes 2x—y+z=6 and
x+y+2z=31s

(a) g (b)

oy

© % @ 7
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The equation of the plane which passes through
the point (2, —4, 5) and is parallel to the plane
4x+2y—-Tz+6=0 is .

(a) 4x+2y-7z-1=0

(b) 2x+4y-7z+6=0

(c) 4x+2y-6z+35=0

(d 4x-Ty+2z-1=0

The equation of the line passing through the point

(3, 2, —8) and 1s perpendicular to the plane
-3x+y+2z2—-2=01s

x+3 +2 z-8
(a) :y =

-3 1 2
®) x—3:y—2:2+8
-3 1 2
© x+3 y+2 z-8
3 -1 -2
@ x—3:y—2:2+8
3 -1 -2

The equation of the straight line joining the points
(0, 0, 0) and (5, -2, 3) is .
xX+5 y+2 z+3

(a)

5 2 _3
®) x+5:y+2:z+3
5 -2 3
r_y =
© 372373
X y oz
d _ =
@ =57
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9. The equation of the sphere with centre (-1, 2, —3)
and radius 3 units is

(@ x*+y*+2°-2x+4y—-62+5=0
b)) x*+y*+2°-2x+4y-62-5=0
(© x*+y*+2°+2x+4y+62+5=0

(d x*+y*+2°+2x—4y+62+5=0

10. The radius of the sphere
22+ +2% +2ux +2vy + 2wz +d =0is

(a) \/u2+v2+w2+d

®) Jui+vi+w?-d
© Nutv+w+d
@ Vutv+w-d
PART B — (5 x 5 = 25 marks)
Answer ALL questions, choosing either (a) or (b).
11. (a) Solve: x*p*+3xyp+2y*=0.

Or

() Solve: xyp® + p(3x* —2y*)—6xy=0.

Page4 Code No.:20289 E
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12.

13.

14.

(@)

(b)
()

(b)

()

(b)

Solve : (D* —2D +4)y=e"cosx .

Or
Solve : (D*+5D+6)y=¢".

Find the equation of the plane passing
through the points (3, 1, 2), (3, 4, 4) and
perpendicular to the plane 5x+ y+4z=0.

Or

A moving plane passes through a fixed point
(e, B, » and intersects the coordinate axes at
A, B, C. Show that the locus of the centroid

of the AABCis £+ 8.7 3,
X y =z

x-2 y—-4 z-5
2 2’

Show that the lines

x-5 y-8 z-7
2 3
the equation of the plane containing them.

are coplanar and find

Or

Find the image of the point (2, 3, 4) under
the reflection in the plane x -2y +5z=6.
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15. (a) A sphere of constant radius %k passes through
the origin and meets the axes in A, B, C.

Prove that the centroid of the triangle ABC
lies on the sphere 9(x? + y* + 2%) = 4k2.

Or

(b) Find the equation of the tangent plane to the
sphere x%+y*+2*+2ux+2vy+2wz+d=0

at point (x;, y;,2) .
PART C — (5 x 8 = 40 marks)

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

2
16. (a) Solve:d—§+zﬂ—x+sint20;
dt dx
2
d—g}—iz@—y+cost=0.
dt dt
Or

(b) Solve: %+2x—3y=t;§—z—3x+2y=em.
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17.

18.

19.

()

(b)

(@)

(b)

()

(b)

2

Solve : (5+2x2)d—?2)—6(5+2x)&+ 8y =6x.
dx dx
Or

Solve :

2
xzd—z’+(4x2 +69c)ﬂ+(3x2 +12x+6)y=0
dx dx

by means of the substitution yx® =z.

Find the equation of the plane passing
through the points (2, 5, —-3), (-2, -3, 5) and
(5, 3, -3).

Or

Find the bisector of the acute angle between
the planes 3x+4y-5z+1=0;

5x+12y-13z=0.

x+1 y+10 z-1
-3 8 2’

Prove that the lines

x+3 y+1 z-4

-4 7
their point of intersection and the plane
through them.

are coplanar. Find also

Or
Find the shortest distance between the lines
x-3 y—-4 z+2 x-1_ y+7 z+2
-1 2 171 3 2
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20.

(@)

(b)

Find the equation of the sphere which passes
through the circle

2l +y*+22-2x—-4y=0, x+2y+32=8 and
touches the plane 4x +3y=25.

Or
Find the equation of the sphere passing
through the points (1,1,—2),(-1,1,2) and
having the centre of the sphere on the line
x+y-z—-1=0=2x—-y+z-2.

Page8 Code No.: 20289 E



Reg. No. :

Code No. : 20291 B Sub. Code : AMMA 41
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ABSTRACT ALGEBRA
(For those who joined in July 2020 onwards)
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PART A — (10 x 1 = 10 marks)

Answer ALL questions.

Choose the correct answer :

1. EPEGERTUHMIET 6rg S={a,b,c,d} TELD HemTdd et
Bg g0&ET QBmLity 66 ?

(@) {(a.b),(b,0)}

(<) 1(a,b),(b,0), (a,0)}

@) {(@.a),b.b)}

(m)  {(@,b),(b,0), (b,),(c,b)}



Which of the following is not a symmetric relation
on S= {a,b,c,d}?

@ {ab),0b,a)}

®  {@b),®,0), (@,0)}
©  {(@0),0,b)}

@  {@b),®,0), (b,0),(c,b)}

G aamp Gosded a ererm 2 miiider euflens x erafled

o' eremp 2 mrnder euflens

If the order of an element « is a group G 1is x

then the order of the element &' is
(@ -1 b)) -—x
¢ «x (d x™

aupssrer umssmeols urmss G = {1, -1,1, —i}
erenn GEH et GHommn 2 mitiy
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In the group G-= {1, -1,1,— i} with usual

multiplication, the inverse of ¢ is

(a) 1 )

) -1 @@ -1

G ererugl @ Wiy n G erens. H ererug) G -er
2 I (GO 6TEHS. [G:H]=|G| crafleo H ererug)
(=) {e} (<) G

@) H (FF) e

Let G be a finite group and H be a subgroup of
G.If [G:H]=|G| then H is

(@) e} b G

c0 H (d e

f:G-G ewm 1-1 ey eafle, Okerf)=

If f:G— G'"is 1-1, then O(kerf) =
(a) -1 (b) O
© 1 @ 2
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6. R/1,-1=

(=) R (<) R
@ R (m  {1,-1}
R'/(1,-1}=

(@) R’ b) R

(0 R (d {1,-1}

7. (R,+,) eremp auemarwgdled, Cumssed Corwmm

Qamarr 2 mitiygefler gewrid
(=) Z (<) {1, -1}
(@) R-{0} (m) R

In the ring (R,+,") the set of units is

(@ Z ®d) {1,-1}
(0 R-{0} d R
8. cuenerwitd M, (R) -6 2 6ter =jev@, 2 miLiL]

(11 oy [0
=V 111 <) 1o 0

2 4 4 2
@ [2 4j - (2 4j
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10.

In the ring M,(R), the unit element is

11 00
@ [1 J S (O OJ
2 4 4 2
o B9 e (1Y

EpssaTcupmier erg R -@d usm & euanerwibd ?

(@) 1) (<) (0)
@ @ (m)  (2)
Which one is a prime ideal in R?
(@ 1) (b) (0
© @ @ @

f(x),g8(x)e Z,[x] HMILD f(x)=x>+3x+1,
g(x)=2x*+x erafled f(x).g(x) e Ulg

(=) 3 (<) 4
@ 2 () 1
If f(x),g(x)e Z,[x] be defined as f(x)=x>+3x+1

and g(x)=2x”+x then degree of f(x).g(x) is

(@) 3 (b) 4
© 2 d 1
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11.

12.

PART B — (5 x 5 = 25 marks)

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

(=)

seurd S -er 85 euarumSSILULL e FABlsT
o paflermed 2 LT FoTar  eu@LiLsefler
sewd, S-& e Wielemarew 2 erLmé@Lb
ereur HlemLal.

Prove that the set of all equivalence classes
determined by an equivalence relation
defined on a set S forms a partition on the
set S.

Or
f:A—> B WHmILD g:B->C GTGOTLIGET
pam&daram s Carissoser  eafld
gof :A—C NG AL
WP &CaMTEsH erar Hlemldl.
If f:A— B, g:B— C are bijections, prove
that gof : A — C is also a bijection.

G eeaug QoL oaaraisms Osremm
2 MILILEEET 2 anl Ul (F (Plgem @& erafld
@opbsulsd  eaflos 2 2eoLw @
o2 iGueyd G -Wé Q&G erar Hlmia|s.

If G is a finite group with even number of
elements then prove that G contains at least
one element of order 2.

Or
Page 6 Code No.:20291 B



13.

14.

(<=3)

A.B gduer G eeapy pueyn @Gosdlern
o ' Geomger wbHmd A eerug B -ufer
o LG erafled [G:A]=[G:B][B:A] eran
Hyeys.

Let A and B be subgroups of a finite group
G such that A is a subgroup of B. Show
that [G: A]=[G: B][B: A].

QR F55T GOSN elbeun(p 2 L @GP 6
F&EET GO erar Hlepidl.
Prove that every subgroup of a cyclic group is
cyclic.

Or
f:G-G gm @onsgelear geew wrom
WwWGarissd eafld [ em 1-1 amiy
o f-ar 2 lsm =1{e} erar Hleplal.

If f:G — G' is a group homomorphism prove
that f 1s 1-1 & kerf ={e}.

URPW  eIGUUTETSE GOOns @k (PelD)
uflomhm euemerwd B <pamg e(h Lo @b
erar Hlmies.

Prove that a finite commutative ring R
without zero - divisors is a field.

Or
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15.

16.

(<)

F  aem yesdvg F-b {0f-b wl®Cwo
S(HSS WD &ETTE @) (HSGD eTam S (.

Show that the only ideals of a field F' are F
and {0}.

Z, @ T TRISONS @QMmé&s Coameuwlmer

uatrlj)gjlb Curgiorer HlubSMET, N @ LIS GTar
era [SlemLal.

Show that z, is an integral domain if and
only if n 1is prime.
Or

THS @ (PIG-QM GTERT ATBISAPD 6@ SHemblner
HlemLal.

Prove that every finite integral domain is a
field.

PART C — (5 x 8 = 40 marks)

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

(1)

A, B gfluer G erenp Gesder o L Gemhiser
orais. AB  eretugl G -er 2 GO eTemmed

ol HGw AB=BA erar Hlend.

Let A and B be two subgroups of a group
G . Prove that AB is a subgroup of G if and
only if AB=BA.

Or
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17.

(<=3)

G aamn Gosder Q@ o Gomselar CariL
sl (R 2L (G erammmed L HGHD et
m{m@mnm%m 2 & Q&G eTar ST (Hs.

Prove that the union of two subgroups of a
group G is a subgroup if and only if one is
contained in the other.

H ovppo K <gdwuer gob G wear @@

onss aafa |HK < KL
WPa|n 2L GORSET  orefled | | |HmK|
ereur HlemLal.
Let H and K be two finite subgroups of a
group G . Prove that |HK| = M
|HNK|

Or
Qavarmepslufler Cspmsens gaml Hlenlql.
State and prove Lagrange's theorem.

f:G—>G aeaug K -enar Qararens Glamer
R Gomsaler serend WIHT LIHNHID erefld

%E f(G) eran Hlemla.
if f:G — G' 1s a homomorphism with Kernel

K |, prove that %z f(G).

Or
Qawesluller Capmsansd smml Hlemal.

State and prove Cayley's theorem.
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19.

(1)

R eerug swefl o miiyLer saigw uflombmy
cueneTwid erenns. R -aim ep(m smSSwed M e
B@Geueny &mEdHwe @I%E/M 6@ LoD ereur
Blemial.

Let R be a commutative ring with identity

prove that an ideal M of R is a maximal
ideal < R/ M is a field.

Or
EpssarTcuperm Hlmie|s.
W z, eaeaug @m CsrEUUssmID < n
@(Ih LIGT 6TaT.

1) em CsrEeuy sersdear Apulbwuel O
S|G| 6(Th LIGT GTew.

Prove the following

(i) =z, is an integral domain & n is a

n
prime number.

(1) the characteristics of an integral
domain is either O or a prime number.

QUGSHD Ly (p@pews bl Blnie)s.
State and prove division algorithm.
Or

ahsbleinh GST@LIY SeTH@SLD @ LwgEld
LS&s (pigud eTer Hlmies.

Prove that every integral domain can be
embedded in a field.
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PART A — (10 x 1 = 10 marks)

Answer ALL questions.

Choose the correct answer :

1.  Which of the following is not a symmetric relation
on S= {a,b,c,d}?

@ {(ab),(b,a)}

(b  {(@.b),(b.c), (a,0)}

© {(aa),®.b)]

@  {(@,b),(b,0), (b,a).(c,b)}



If the order of an element o« is a group G is x

then the order of the element o' is
(a) -1 b)) -x
© «x d

In the group G={1,-1,i,—i} with wusual

multiplication, the inverse of ¢ is

(@ 1 M) i
© -i d -1

Let G be a finite group and H be a subgroup of
G.If [G:H]=|G| then H is

(@) e} b)) G
(¢ H d e

If f:G — G 1s 1-1, then O(kerf) =

(@ -1 b)) 0

© 1 @ 2
R*/{1,-1} =

(@ R b) R

(0 R (d {1,-1}
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10.

In the ring (R,+,-) the set of units is

@ Z (b) {1,-1}
© R-{0; d R

In the ring M,(R), the unit element is
11 0 0
(a) (1 J (b) (0 Oj
2 4 4 2
d
(©) [2 4J (d) [2 4]
Which one is a prime ideal in R?

(@ 1 (b) (0
© @ @ @

If f(x),g(x)e Z,[x] be defined as f(x)=x>+3x+1

and g(x)=2x?+x then degree of f(x).g(x) is

(@ 3 (b) 4
© 2 d 1
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11.

12.

13.

PART B — (5 x 5 = 25 marks)

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

(@)

(b)

(@)

(b)

(a)

(b)

Prove that the set of all equivalence classes
determined by an equivalence relation
defined on a set S forms a partition on the
set S.

Or

If f:A— B, g:B— C are bijections, prove
that gof : A — C is also a bijection.

If G is a finite group with even number of
elements then prove that G contains at least
one element of order 2.

Or

Let A and B be subgroups of a finite group
G such that A is a subgroup of B. Show
that [G: A]l=[G: B][B:A].

Prove that every subgroup of a cyclic group
is cyclic.

Or

If f:G — G' is a group homomorphism prove
that f 1s1-1 o kerf ={e}.

Page4 Code No.:20291 E
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14. (a)

(b)

15. (a)

(b)

Prove that a finite commutative ring R

without zero - divisors is a field.

Or
Show that the only ideals of a field F are F
and {0}.

Show that z, is an integral domain if and

only if n 1s prime.

Or

Prove that every finite integral domain is a
field.

PART C — (5 x 8 = 40 marks)

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

16. (a)

(b)

Each answer should not exceed 600 words.

Let A and B be two subgroups of a group
G . Prove that AB is a subgroup of G if and
only if AB=BA.

Or

Prove that the union of two subgroups of a
group G is a subgroup if and only if one is
contained in the other.

Page5 Code No.:20291 E



17.

18.

19.

20.

(a)

(b)
(@)

(b)
(a)

(b)

(a)

(b)

Let H and K be two finite subgroups of a
|H| K]

group G . Prove that |HK| = |H mK| .

Or

State and prove Lagrange's theorem.

If f:G — G' is a homomorphism with Kernel

K |, prove that % = f(G).

Or
State and prove Cayley's theorem.

Let R be a commutative ring with identity

prove that an ideal M of R is a maximal
ideal & R/ M is a field.

Or
Prove the following

(1) =z, 1s an integral domain & n is a
prime number.

(i1) the characteristics of an integral
domain is either O or a prime number.

State and prove division algorithm.

Or

Prove that every integral domain can be
embedded in a field.
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Choose the correct answer.

1. Gereumeuamaupmier  erg  R° QeusLi Qeueflufer
2 arlleuefl de ?

(@) W={a,0,0)/ae R}
(<) W ={Ka, Kb, Kc/K € R}
@) W={a,a+1,0)/ac R}
()  W={a,0,b)/a,be R}



Which of the following is a subspace of a vector
space R*?

(@ W={a,0,0)/ac R}

() W ={Ka, Kb, Kc/K € R}

¢ W={a,a+1,0)/ac R}

(d W={a,0,b)/a,be R}

V eaerug F -en Bgrer QeusLi Qeuafl wpmd W
crargl Ve 2 erGleuadl erenms. T:V%% GTeTLIG)
T(V)=W+V eenm cuenqumssliu L g Coilwed
o porHobd erafléd kerT =
(=) {0} (=) V

@ {1 (m) W

Let V be a vector space over a field F and W, a

subspace of V. If T:V%% defined by

T(V)=W+V 1is a linear transformation, ker7 =

(@ {0} b V
© I @ w

Vy(R) -0 S={(2,0)} erafled, L(S) =
(=) {(x,0)/xe R} (<) 10, x)/xe R}
(@) 1(0,0)} () {(0, 2)}
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If S={(2,0)} in V,(R) then L(S) =
(a) {(x,0)/xe R} (b) {0, x)/xe R}
(¢ {0,0) (d) {0, 2)}

Vo(R) - QeusLiiger (a,b) wpmid (c,d) ererLig
Crflwed eriyeLwsTs @)(Hés Cgurrgjl.orreo‘r LHMILD
Caaneuwiman bHluimbseaner

(=) ab—cd=0 (<) ac—db=0

(@) ab-bc=0 () ad—-bc=0

The vectors (a,b) and (c,d) are linearly

dependent iff

(a ab-cd=0 (b) ac-db=0

(¢ ab-bc=0 (d ad-bc=0

|:C(')S 6 —sin 6} oréin R
sinf cosé

T:V,(R) - Vy(R) ety QarH&sLILL(HeTerg,
Blepeowimer gLl epwl Qurmisgs iger Crilwie
2 _(I[HLOMHMHLD .

(@) T(a,b)=(asin@+bcosl,—acosb+bsinH)

(<) T(a,b)=(acosf+bsinb,—asin@+bcosH)
@) T(a,b)=(—asin@+bcosh, acosf+bsinb)
() T(a,b)=(—acos@+bsind, asinb + bcosH)
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9 —sind
T:V,(R)— V,(R) given by | o0 — %%
sinfd cosé

respect to the standard basis then the linear
transformation is

(a T(a,b)=(asin@+bcosh,—acosf+bsinb)
(b) T(a,b)=(acosf+bsinf,—asinf+bcosbH)
(¢ T(a,b)=(—asin@+bcosb, acosf+bsinb)
(d) T(a,b)=(-acos@+bsind, asinb + bcosb)

Blevewmer 2 et@LmESsd (3, —4, 0) 2amLw Vi(R) -éd
o ¢rem QeusLiflesr Berid

() 3 (=) O
@) 5 (FF) —4

The norm of the vectors in V,(R) with standard
inner product (3, —4, 0) is

(@ 3 M) 0
© 5 (d -4
3 -1 2
0 1 -3| ererp ewilufler siid
6 -1 1
(3 2 (=) 6
@) -2 (FF) -3

Page4 Code No.:20292 B



3 -1 2

The rank of the matrix 1s |0 1 -3| 1is
6 -1 1
(a) 2 b)) 6
(o -2 (d -3
1 1 0
A=|0 2 1| aafle |A|=
1 21
(1) O (<) 2
@) 4 (FF) 1
1 10
If A=|0 2 1| then |A]=
1 21
(@ O (b) 2
() 4 d 1
3 1 -1
3 5 —k| ecrarp janfluidied e HApriGweyy epeotd
3 kB -1
3 erafled k -em Ly =
(31) 5 (=) 2
@) -1 (FF) 3
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For what value of £ is 3 a characteristic root of

3 1 -1
3 5 —Fk|.
3 k -1
(@ 5 (b) 2
(¢ -1 d 3
300
5 4 0 et ewilufer  g@er WA LILSET
3 61

() 3,4, 1 (<) 3,5,3
(@) 3,0,0 (FF) 1,1, 2
300
The eigen valuesof |5 4 0| are
3 6 1
(@ 3,41 (b) 3,5,3
¢ 3,0,0 @ 1,1,2
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11.

PART B — (5 X 5 = 25 marks)

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

Each answer should not exceed 250 words.

(1)

1) @@ odaCeeaisailear Gl () 6
o dr@leuad eream HlemLdl.

(1) @rearlh e ereusfseflen  Cariiy e
o arhleuafl ojever eram HlemLdl.

(1) Prove that the intersection of two
subspaces of a vector space i1s a
subspace.

(11) Prove that the union of two subspaces
of a vector space need not be a
subspace.

Or

F eremp yeoow g V ereug QeusLiGeuefl
orans. 2 @Ceuell  V-ar  Qeupm  ebeor
o L sanrd W-45 @més Csameuwinar wmhmib
Cumgiorer  flubsewer  w,ve W WHmILD
o, fe F=>au+PveW.

Let V be a vector space over a field F. A
non-empty subset W of V 1is a subspace of
V iff uve W and o, fe F = au+ fveW.
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12.

13.

(1)

Crflwe sriupm o U sard Crflud griupms)
eraur [lemLql.

Prove that any subspace of a linearly
independent set is linearly independent.

Or
VB(R) -6b S = {(17 07 0)7 (07 13 0): (1a 17 ]-)}
TETLMS @ DHqSHTLD eremieng 1blemial.
Prove that S=4{(1,0,0),(0,1,0),(1,1,1)} is a
basis for V,(R).

V ={F:[0,1]1->R/f crergl  QgmLfEmiLy}

1
o GrQL(HESD <f,g)=jf(t)g(t) dt  erar
0
GUENTWIMI&SLILIg 60T V GTGTL &
Qmuﬂ@gj(@ésaseblaiwaﬂ ereur [lemLdl. ° ©

Let V be the set of all continuous real
valued functions defined on the closed
interval [0, 1]. Prove that V 1is a real inner

product space with inner product defined by

(r.e)=[r®ewadt

Or
% GCTGTLIG) (Plg-emI uflmewTpenLw
o @TAumEsHD Geuefll erenns. W ererug) V -
@er o ardeuel erafler, (W) =W erer Hlemiq.
Let V be a finite dimensional inner product
space. Let W Dbe a subspace of V . Prove that
WH=W.
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14. (=) Az[

15.

(=)

1 2
3 1

A*-2A-51=0 eamm soaum oL Hone

J ety DI Hleveowpn  jenfl

Qe  ererLans  smams.  Gogid AT epuw
LESNTRIGES

Show that the non-singular matrix

1 2
A= (3 J satisfies the equation

A?-2A-51=0.Hence evaluate A™.

Or
Cawall-Calerer Capmid Ml Hlenal.

State and prove Cayley-Hamilton theorem.

fOo,Y) =20 + %55y, x=(x;,%5) ¥=(¥1,¥2)
crarugl  Vy(R) e 88 euepumissliiul L gff
@@muy  eugeud erers.  {(1,1),(1,2)) eremy
Slgssasamsl Qummss, [ a1 ailews
HTETS.

Let f be the bilinear form defined by V,(R)
by f(x,y)=x,y, +x,y, where x=(x,x,)
and y=(y;, y,). Find the matrix of f w.r.t.
the basis {(1,1), (1, 2)} .

Or
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16.

cosf —siné
—sinf@ cosé
PP BIGHENETE &ITEHTS.

J ererm fewfluflerr SpriQuedry

Find the characteristic roots of the matrix
cosf —siné
—sin@ cosf )
PART C — (5 x 8 = 40 marks)

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

(@) V oombd W oererug yew F-er Ssmer
QeusLir Qeuaflser CTGITE.
LWV W)={T:V->WIT @ Crflwed
Gsmuyl  (f+8) =) +gW) Lo miLd
(af) V)=af@) ear &liL@Id, 6T
QuUBSSQID  CUTWMISSLILIIG 6T, LWV, W)
eretrug) I -ar WBgrer ¢ GeusLiGeuafl erer
BlemLal.

Let V and W be vector spaces over a field
F. Let L(V,W) represent the set of all

linear transformations from V to W. Then
L(V,W) itself is a vector space over F

under addition and scalar multiplication
defined by (f+g)@W)=f@)+g() and

(af) V)=af@).
Or

Page 10 Code No.: 20292 B



17.

(<)

(=)

yereariy Sgliuem,  Casrmhpsass s
Bmes.

State and prove Fundamental theorem of
Homomorphism.

V eretug) yeow F-er WBgrer @ wplgeym
uflorerperw  QeusLi@eiell  wHmd W
eraig) V e 2 em@euatl erefle,

1 dimW<dimV
. .V .
(11) dlmW =dimV -dimW .

Let V be a finite dimensional vector space
over a field F. Let W be a subspace of V.
Prove that

(@ dimW<dimV

(11) dim% =dimV -dimW .

Or
F eemp yow Bz V eearug QeusLiGeuaf
erafled, S, T cV erafled, HlemLdl

®  ScT=L(S)c LT
@) LSuT)=L(S)+L(T)
(i) L(S)=S & S eemug V - 2 erbeuafl.

Page 11 Code No.: 20292 B



18.

Let V be a vector space over a field F'. Let
S, T <V, then prove that

G ScT=L(S)cL(T)
i) LSuT)=L(S)+L(T)
) L(S)=S < S is a subspaceof V.

V  ereug  ueaimiifsGareneuser  Glama
) QeusLTGleuar] GCTGUTS. V -,

(f.e)=[f® g dt qar 2 erGeu
0

cuerumssLiuL(hetergl.  f(E)=t+2 wHmd

gt)=t>-2t-3 aafle EpssRT_eiHens
&ITGU0TS.

o (f 8

@ -

Let V be the vector space of polynomials
with inner product given by

(f, g)zjf(t) gt)dt. Let f(t)=t+2 and
g(t)=t>-2t-3. Find
0 (f.g)
N
Or
Page 12 Code No.: 20292 B



19.

(<)

Gulleum(m cUETWIMISSHLILIL L Liflomerid

FHITGHTL 2 dTEumESHDC el R VG
Qem@sg <lgliuml QararL g erer Hlemldl.
Show that every finite dimensional inner
product space has an orthonormal basis.

x—4y-3z=-16
4x —y+6z=16

2x +Ty+12z =48
5x—-5y+3z=0
erarp  gwerurhseafler Csm@ly  @HRERIS®O6
QarewrLgr  erer  FNUMSE,  Q(HEISGMOE]

Qarer_gre @QmBbSTD Sids.

Verify whether the following system of

equations is consistent. If it is consistent find
x—4y-3z=-16

. 4x - y+62=16
the solution
2x+Ty+12z =48
5x—-5y+3z=0.
Or

Qauwied-Canilerrer  Cxpmsensls LweTL(hSS
3 3 4
2 -3 4 creirm  yanfluflerr  sSmps

0 -1 1
&ITGO0T .
3 3 4
Find the inverse of the matrix |2 -3 4
0 -1 1

using Cayley-Hamilton theorem.
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20. (&)

11 3
A=|1 5 1| eratp yewiluflerr gsem wELILY
311

LHOID D& CeusL s STes.

Find the eigen values and eigen vectors of

1 1 3

the matrix A=|1 5 1.
31 1
Or

2,25 = X,Xq + XXy —X9Xg + XX, —2X3X,  GTETD
(MUly Fberurl el Cesreanssler (penmenuiL

vweruBSS L auigeusHD@Gs GMDnés.

Reduce the quadratic form

200X — X, X5 + X0, — X9Xg + XoX, —2x5%, to the

diagonal form using Lagrange’s method.
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(8 pages) Reg. No. :

Code No. : 20292 E Sub. Code : AMMA 51

B.Sc. (CBCS) DEGREE EXAMINATION,
NOVEMBER 2022.

Fifth Semester
Mathematics — Core
LINEAR ALGEBRA
(For those who joined in July 2020 onwards)

Time : Three hours Maximum : 75 marks
PART A — (10 x 1 = 10 marks)
Answer ALL questions.

Choose the correct answer.

1.  Which of the following is a subspace of a vector
space R*?
(@ W={a,0,0)/ac R}
() W ={Ka, Kb, Kc/K € R}
© W={a,a+1,0)/ac R}
(d W={a,0,b)/a,be R}



Let V be a vector space over a field F and W, a
subspace of V. If T:V —>% defined by

T(V)=W+V 1is a linear transformation, kerT =

(@) {0 by V
© {1 @ W

If S={(2,0)} in V,(R) then L(S) =
(a) {(x,0)/xe R} (b) {0, x)/xe R}
(0 {(0,0) (d) {0, 2)}

The vectors (a,b) and (c,d) are linearly
dependent iff

(a ab-cd=0 (b) ac-db=0
(¢ ab-bc=0 (d ad-bc=0

cosd -—siné

T:V,(R) - V,(R) given by { } with

sinf cos@

respect to the standard basis then the linear
transformation is

(a) T(a,b)=(asin@+bcosh,—acosd+bsinb)
(b) T(a,b)=(acosf+bsinf,—asinf+bcosbH)
(¢ T(a,b)=(-asin@+bcosH, acosf+bsinb)
(d) T(a,b)=(-acos@+bsind, asinb + bcosb)
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The norm of the vectors in V,(R) with standard
inner product (3, —4, 0) is

(@ 3 (b) 0
© 5 d -4
3 -1 2
The rank of the matrix is |0 1 -3| is
6 -1 1
(@) 2 (b) 6
() -2 d -3

(@ O b 2
() 4 d 1

For what value of k£ is 3 a characteristic root of
3 1 -1

3 5 —k|.

3 k -1

(@ b5 b 2
() -1 d 3

Page3 Code No.:20292 E



300
10. The eigen valuesof |5 4 0] are

3 6 1
(@ 3,41 ®) 3,5,3
0 3,00 d 1,1,2

PART B — (5 x 5 = 25 marks)
Answer ALL questions, choosing either (a) or (b).

Each answer should not exceed 250 words.

11. (@) () Prove that the intersection of two
subspaces of a vector space 1s a

subspace.

(11) Prove that the union of two subspaces
of a vector space need not be a

subspace.

Or

(b) Let V be a vector space over a field F. A
non-empty subset W of V is a subspace of

V iff uve W and o, fe F = au+ pfveW.

Page4 Code No.:20292 E
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12.

13.

14.

(a)

(b)

(a)

(b)

(@)

(b)

Prove that any subspace of a linearly
independent set is linearly independent.

Or

Prove that S={1,0,0),(0,1,0),(1,1,1)} is a
basis for V,(R).

Let V be the set of all continuous real
valued functions defined on the closed
interval [0, 1]. Prove that V 1is a real inner

product space with inner product defined by

(f.g)=[r® e d
0

Or

Let V be a finite dimensional inner product
space. Let W be a subspace of V. Prove that

WH=W.
Show that the non-singular matrix

1 2
A= (3 J satisfies the equation

A?-2A-51=0.Hence evaluate A™".

Or

State and prove Cayley-Hamilton theorem.
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15. (a) Let f be the bilinear form defined by V,(R)
by f(x,y)=x,y, +x,y, where x=(x;,x,)
and y=(y;, y,). Find the matrix of f w.r.t.
the basis {(1,1), 1, 2)}.

Or

(b) Find the characteristic roots of the matrix
cosf® —sind
—sin@® cosf )
PART C — (5 x 8 = 40 marks)

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

16. (a) Let V and W be vector spaces over a field
F. Let L(V,W) represent the set of all

linear transformations from V to W. Then
L(V,W) itself is a vector space over F

under addition and scalar multiplication
defined by (f+g)@W)=f(@)+g() and
(@f) W) =af ().

Or

(b) State and prove Fundamental theorem of
Homomorphism.
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17.

18.

(@)

(b)

(a)

(b)

Let V be a finite dimensional vector space

over a field F'. Let W be a subspace of V.
Prove that

(1 dimW<dimV
(11) dim% =dimV -dimW .

Or

Let V be a vector space over a field F'. Let
S, T cV, then prove that

® ScT=L(S)c L)
1) LSuT)=L(S)+L(T)
(1) L(S)=S < S 1s a subspace of V.

Let V Dbe the vector space of polynomials
with inner product given by

(f.e)=[f® gwdt. Let f()=t+2 and
g(t)=t>-2t-3. Find
o (f g
@ I
Or

Show that every finite dimensional inner
product space has an orthonormal basis.
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19. (a)

(b)

20. (a)

(b)

Verify whether the following system of
equations is consistent. If it is consistent find
x—4y-3z=-16

. 4x —y+62=16
the solution
2x+Ty+12z =48
5x—-5y+3z=0.
Or

3 3 4
Find the inverse of the matrix |2 -3 4
0 -1 1

using Cayley-Hamilton theorem.

Find the eigen values and eigen vectors of

1 1 3

the matrix A=|1 5 1.
311
Or

Reduce the quadratic form
22X — X,X5 + X,X, — XoXq + XX, —2x5%, to the
diagonal form using Lagrange’s method.
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Code No. : 20293 B Sub. Code : AMMA 52

B.Sc. (CBCS) DEGREE EXAMINATION,
NOVEMBER 2022.

Fifth Semester
Mathematics — Core
REAL ANALYSIS
(For those who joined in July 2020 onwards)
Time : Three hours Maximum : 75 marks
PART A — (10 x 1 = 10 marks)

Answer ALL questions.
Choose the correct answer :
1. aupssorer  Gwlfes  oemer [0, 1] -6, B(O, %)
GG ———————— QGLD.



In [0, 1] with usual metric, B(O, %j is
11

@ (-53) o o]

o o

Epsar R-er o savmseiley g Hpbs  sewrd
S|V ?

N

NG

(<1 (0,1) (<) @
@ 1,203, 4) (M) @
Which of the following subsets of R is not open?
@ (0,1 (b) ¢

© @©2uE9) d @

f:M, > M, QsrLisdwins B®ULSHE,
QIGEEEIGELCIE

(o) x,—x=0= f(x,)-f(x)=0

() x, >x=f(x,)=[(x)

@ (x,)—>x=(f(x,) > fx)

(/) x,-x—>0=f(x,—-x)—>0
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f: M, - M, is continuous if and only if
@ x,-x=0=f(x,)-f(x)=0

b)  x, >x=f(x,)=/f(x)

© (x,)—>x=(f(x,)) > f(x)

d x,-x>0=f(x,—-x)—>0

f:(0,1) >R ererp egmiumergy  f(x) =l Grén
X

UATWMISSLILIL LT f eTeTUgl 6(Th

(@) Qam_rsdluner gmiy o6

(<) Egrer Qsmirsflurer gmiy

(@) Egrer Qsrrflurer griy e

() Qaruisfluner griywéde, Fyrer Qsmrédwmer
&ITITLLOEVEL

The function f:(0,1)— R defined by f(x)= 1 18
x

(a) not continuous
(b) uniformly continuous
(¢) not uniformly continuous

(d) neither continuous nor uniformly continuous

A=(0,1]cR aaprd A GTeTLIG)

Sh&LD.
(=) (0,1) (<) [0,1]
@ (0,1] /™) [0,1)
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If A=(0,1]c R, then 4 is

(@ (0,1 (b) [0,1]
© (0,1] @ [01)
R & Qgr(hss o L gewrb ——————— G Lb.
(=) [4, 7]U[8, 10] (<) [4, 6]U[5,7]

@ [4, 70,8 (M Q
A connected subset of R is

(@ [4, T]u[8,10] (b) [4,6]U[5,7]

© [4,7)u(,8) @ @

Ulo, n)="
(1) [0,00] (<) (0,0)
@) 0, ) () (0,00]
o, n)=2
(@) [0,e0] (b)  (0,)
© [0, ) @  (0,c0]
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8. R &1 S|L&sw0mer o L samrd ———— Y& L.

(@) [0, ) (<) (3, 4)

@) @ (m)  [1, 2.8]

A compact subset of R is .

@ [0, ) ®) (3,4

© @ d [ 28]
o Ulo)

(= (0,1) (<) ¢

@) {0} () (0,1]

(o)

(@ (0,1) b)) ¢

(¢ 10} (d) (0,1]
10. RxR, QxQ eenug ——— @b,

(@) ¢ () Q@

(@) RxR (FF)  ZXZ

In RxR, @xQ is .

(@) ¢ b) @

(© RxR d) ZxZz
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PART B — (5 x 5 = 25 marks)

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

11. (=)

(<)

12, (&)

ahgeur@m QMg Geusfludgnd geibeumm
Sobg UBGID SHnbs sarom@h erar bHlepliss.

In any metric space prove that each open ball
is an open set.

Or
AUB=AUB aa fipeys.

Prove that AUB=AUB.

f:R—> R seag
0, x &Ndsupwr eraim erefled
f(x) =
L x afsupm e erafled

ereuTm) QU TWUMIGSILIL (hETerg). @ &amiLy
QarLirflumeang eransd & (hs.

Show that the function f: R — R defined by

0, if x 1s 1irrational
fx)= {

1, if x is rational
1s not continuous.

Or
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13.

14.

(<)

f:M, > M, Qsr_isdurs GEUUSHES,
@@riushe LG  edor A cC M, &b
f(A) c f(A) aan fipays.

Prove that f: M, — M, is continuous if and

only if f(A) c f(A) forall Ac M,.

A eeaug M eeap Cwifls  GQeusfluder
QsnEss ol smors @amidar A g
QsTH&S HeTbd eran Hlmies.

If A is a connected subset of the metric

space M . Prove that A is connected.

Or

em Osrhss samgder  CQgmrsfumen
Qibuapd QsTHSS SerTom@d erem bHlemll.

Show that the continuous image of a
connected metric space is connected.

Rm SLssorar  Geefluller  GQgmrEHwimen
Gbup SLssnrarCs erar Himies.

Prove that continuous image of a compact
metric space is compact.

Or
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15.

16.

(<)

(1)

(M,d) erenip Qi s Qeuefluler o L sanrd A
SILSSOTAIE eTemTed, A @ eplgwl Herd
era fblemial.

If A is a compact subset of a metric space
(M,d), prove that A 1is closed.

A eearug M eerp Gwolfls  GQeusfluder
o lganrd. A pHolQID  ETOMOEGH UL LG
aafléd, A erobenad@L LIl L g eTar Hlmie|s.

Let A be a subset of a metric space M. If A
is totally bounded, show that A is bounded.

Or

em Owifls Ceell oLsswIE @HEs
Coamauwmang b, Cumgirergiwrer HlLbsemer,
Weejn Geul (U Uy  2eLw  eplgu
sanmgafler  GHbLUSSHDEG Ceubdlooers
Qeul_(h @ms@6war Hlmeys.

Show that a metric space is compact if and
only if any family of closed sets with finite

intersection property has non empty
intersection.

PART C — (5 x 8 = 40 marks)

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

Caarifler Qeul_ (g Camhmsamsd saml Hlendl.

State and prove Cantor’s interaction
theorem.

Or
Page8 Code No.:20293 B



17.

(<) Guiller euamnas Coammsmss sl Hlendl.

State and prove Baire’s category theorem.

()

(<)

@

(i)

@

(i)

(M,d) em Cwcfls Qeuell, ae M,
f:M—->R, f(x)=d(x,a) ereu
ueTUNISSILEWL FTiy QgTiFdwuneang
ereur Hleml9ss.

(M, d) e Quwifls Qeuefll, f: M >R,
g:M—>R GTGTLIGNGU @ yar(hH
Qarurgfluner sriyser. f+g eremugibd
Qariirgdluner smrCu erer Hlmieys.

Let (M,d) be a metric space. Let
ae M, show that the function
f:M — R defined by f(x)=d(x,a) is
continuous.

Let (M,d) be any metric space. Let
fM—>R, g:M-—>R be  two
continuous functions. Prove that f+g
is continuous.

Or

f:R—> R eep sy ae R erenp yemafluded
Qarrsflurarsrs @Q@més  Csaneuwmargb,
Curgiorargiorer Hlupsear w(f,a)=0 erer
Bpieys.

Prove that f: R — R is continuous at a€ R
f and only if w(f,a)=0.
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18.

19.

()

()

R arerug) e Qan@ss Ceuafl eram Hlendss.
Prove that R is a connected metric space.

Or

1 A, B eauees M ererm Qo flE
Qeuafludley 2 emar QFTHSS 2 L SERTrhIEET
ANB=¢ aafldv AUB Qsrhss senrid
era [lemLdl.

i) Qerfplow wHuLs Cspnsmss g
Hlpieys.

1) If A and B are connected subsets of a
metric space M and AnB=¢. Prove
that A U B is a connected set.

(11) State and prove the Intermediate value
theorem.

Qamwier Cumrye Cspmsanss Fmml Hlmie|s.
State and prove Heine Borel Theorem.

Or

(M, d)) em SLsswrar Gwolfs CQeuefl
(M,,d,) e GQwiMé Qeefll. f:M, > M,
@m Osrifsflurer sy eafled [ Fyrew
QarLisdlyererg erer Hlmieys.

Let (M,, d;) be a compact metric space and
(M,,d,), be any metric space. If
f: M, - M, is continuous, prove that f is
uniformly continuous on M .
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20.

()

A ererugl WpHOIQID TOMOSGH UL LGl 6Taile
Ab WPHOQID eTOMmO&EGL LI L gl eran HlenLdl.
If A is a totally bounded set. Prove that A
is also totally bounded.

Or

M eeaug <Lssorar Colfs Geuefluns

Gopsred | Qopstd I EEL wyein tel 6

uemepL  CsmaRTL el 2 U SERThISEET
Qarem_ gObUD {A,} aalled (|4, #¢aer
Hneys.

Prove that the metric space M 1is compact iff
any family {A,} of closed sets with finite

intersection property has mnon empty
intersection.
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Time : Three hours Maximum : 75 marks
PART A — (10 x 1 = 10 marks)

Answer ALL questions.

Choose the correct answer :

1. In [0, 1] with usual metric, B(O, ij is—.

11
(a) [—Z,Zj (b)



Which of the following subsets of R is not open?
@ (0,1) (b) ¢
© @€L2)u@4) d @

f: M, - M, is continuous if and only if
(@ x,-x=0=f(x,)-f(x)=0
b)  x, »>x=f(x,)=/f(x)

© (x,)>x=(f(x,)) > f(x)

d x,-x—>0=f(x,-x)—>0

The function f : (0, 1)— R defined by f(x)=— is
x

(a) not continuous

(b) uniformly continuous

(¢) not uniformly continuous

(d) neither continuous nor uniformly continuous
If A=(0,1]c R, then A is

(@ (0,1) (b) [0,1]

© (0,1] @ [0,1)
Page2 Code No.:20293 E



10.

A connected subset of R 1is

(&) [4, T]U[8, 10] (b)
© [4,7)u(,8) (d)
0[0, n)="?

(a) [0,%] (b)
© [0, ) ()

A compact subset of R is

@@ [0, ) (b)
© @ (d)
- 1

Ulo-5 )2

(a (0,1 (b)

¢ {0} (d)

In RxR, @xQ 1is

(@ ¢ (b)
(0 RxR (d)

Page 3

[4, 6] U[5,7]

(0,00)

(0,e0]

(3, 4)

[1, 2.8]

(0,1]

Q2
ZxZ

Code No

.1 20293 E



PART B — (5 x 5 = 25 marks)

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

11. (a)

(b)
12. (a)

(b)

13. (a)

(b)

14. (a)

(b)

In any metric space prove that each open ball
1s an open set.

Or

Prove that AUB=AUB.

Show that the function f: R — R defined by

0, if x 1s irrational

1, 1f x 1s rational

f(X)={

1s not continuous.

Or
Prove that f: M, — M, is continuous if and
only if f(A) < f(A) forall Ac M,.

If A 1is a connected subset of the metric

space M . Prove that A is connected.
Or

Show that the continuous image of a
connected metric space is connected.

Prove that continuous image of a compact
metric space is compact.

Or

If A is a compact subset of a metric space
(M,d), prove that A is closed.
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15. (a)

(b)

Let A be a subset of a metric space M. If A
is totally bounded, show that A is bounded.

Or

Show that a metric space is compact if and
only if any family of closed sets with finite
intersection property has non empty
intersection.

PART C — (5 x 8 = 40 marks)

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

16. (a)

(b)

17. (a)

(b)

State and prove Cantor’s interaction
theorem.

Or

State and prove Baire’s category theorem.

1 Let (M,d) be a metric space. Let
ae M, show that the function
f:M — R defined by f(x)=d(x,a) is
continuous.

(i1) Let (M,d) be any metric space. Let
f:M—>R, g:M—>R be  two
continuous functions. Prove that f+g
1s continuous.

Or

Prove that f: R — R is continuous at a€ R
f and only if w(f,a)=0.
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18.

19.

20.

(a)

(b)

(a)

(b)

(a)

(b)

Prove that R is a connected metric space.

Or

(i) If A and B are connected subsets of a
metric space M and AnB=¢. Prove
that AU B is a connected set.

(1) State and prove the Intermediate value
theorem.

State and prove Heine Borel Theorem.

Or

Let (M,, d;) be a compact metric space and
(M,,d,), be any metric space. If
f: M, - M, is continuous, prove that f is
uniformly continuous on M .

If A is a totally bounded set. Prove that A
is also totally bounded.

Or

Prove that the metric space M is compact iff
any family {A,} of closed sets with finite

intersection property has non empty
intersection.
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U.G. (CBCS) DEGREE EXAMINATION,
NOVEMBER 2022.

Fourth Semester

Mathematics

Non Major Elective — FUNDAMENTALS OF
STATISTICS — 11

(For those who joined in July 2020 onwards)
Time : Three hours Maximum : 75 marks
PART A — (10 x 1 = 10 marks)
Answer ALL questions.

Choose the correct answer :

1. Qar@ésiiur L gCsaild @ et LGB
FBmMEHEHGE UG  FrCeuamantlan  QoTss
GTGHOT 60011 60 &

(o) 3° (<) 2°

@) 3 (F) 3



For any two given attributes total number of class
frequency is

(@) 3° b) 2°

3 @ 3

o wir auflens eu@lier ofTCeuar ————— ererm
SDP&ESILIHE DG

(<) @miF eu@iL 1P TQeuem
(<) Cprwan eu@Lliy 218 mleuer
(@) erdliwen eu@LiL iHr6leues
(FF)  erdlflen ol euesr

Frequency of the class of highest order is called

(a) ultimate class frequency

(b) positive class frequency

(¢) negative class frequency

(d) contrary frequency

SO eTar semmsdliqed UAGUsSHE gl
B@T(H  (PPEUGILD  LDMHTDED UGS g (HHSTED

=igl
eTeTm DAMPSSLILIHE ).

(@) Bleveowrer (pavm

(<) Bleneowimen ojiqliLienl (Panm
(@) srdled Bl (pem

(FF)  @eveu ggla|lerena
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In index number calculation, if the base year used
for comparison is kept constant through out, then

it is called

(a) fixed method

(b) fixed base method
(¢) chain base method

(d) none of these

&&glr Pl =

(@) P9y100 (o)
2poq;

@) 204y 109 (7T)
z"poqo

Formula for PI, =

@ 29,900 ()
2poq,

© P00 (@)
2poq,

2piq;
2poq,

x100

ZplQO
2p()qO

x100

2piq;
2poq,

x100

% X ]_OO
DY e

Qurgs Gswelar wepuled eumpsmas Cswe]

GO eraqr =

@) Plosi00 ()
z"poqo

@ 2%x100
2poqy

Page 3

G-

z‘4171‘10
2poq,

x100

21 100
2poqo
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Cost of living index number in aggregate
expenditure method =

2 2
@ P19 100 ®) 1% 4100
DY e 1pody

© P00 @ 29400
2Doq; 2poqo

GHbu LLQnL wapuled aurpsms rweas @GDHuik

(@ 2V () —2
TV <) Spv
sP SPV
=B o 22 100
@ 3y (M Sy

Cost of living index number in family budget
method =

SPV sP
@ <y ®  Spy
sP $PV

(c) (d) meo

v
Wereumeuarhiled ergl Crilwed dors CursE?
(@) <Ssfs@n Cunss

(<) Gopub Curss,

(@) evdyssearens CuTse,

() Hasfls@n wpmbd Gopub Curss
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Which of the following is a non linear trend?

(a) 1increasing trend

(b) decreasing trend

(c) stability trend

(d) increasing and decreasing trend

aps  wop¥d ww Cprs Csriiy  syey
Corsensls CQuTmsg @reaw(h &0 UTSBISETTS
auaslILhSsLILBS DS

(31) uedrsamed (Pem

(<) euamerey QUTBSHID (P

(@) ey symefl wpem

(FF)  Baierref penm

In which method the whole time series data is
classified into two equal parts with respect to time

(a) Graphic method
(b) The method of curve fitting
(¢) Method of semi average

(d) Method of moving average

QUETE QuTmS 8IS0l Sediler QUL LI
“rdBlsgiend> ——— GD.

(<) Slsmed cuenyuL LD

(<) er@pslw iy

(@) euepyULLD

(FF)  @ueblenavd FerLim(
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10.

11.

Diagrammatic representation of data in curve
fitting 1s

(a) scatter diagram (b) residual

(¢) graph (d) normal equation

2AHSGSGN euamere| GUTmSSHIS6T 6(h @ wieblana
FOETUT(H ——————— &LD.

(=) XU =nA+BzX?

(<) XU =nA+BxX

(@) XU=A+BxX’

(F) ZU=A+BXX

In fitting of exponential curve, one of the normal
equation is

(a) XU =nA+BzX?

(b) ZXU=nA+BZIX

(¢ XU=A+BzX?

(d ZZU=A+BxX

PART B — (5 x 5 = 25 marks)

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

Each answer should not exceed 250 words.

(=) (A)=30, (B)=25, () =30, (aff) = 20 et
Qar@ssiiul(drerg eafleo 1) N 1) (B)
(111) (AB) arauemel  CrTbenmwIns
QariyenLwigl erer HlemLql.
Given (A)=30, (B)=25, (o) =30, () =20.
Find G) N (1) (f) (@i1) (AB).
Or
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(<) A wpod B ydwuemer smiuppgl  erefled
N =1000, (A) =470, (B) =620 LHDID
(AB) =320 CTETLIGHG Crirenmuins
QariyenLwigl erer HlemLql.
Prove that if A and B are independent
then N =1000, (A)=470,(B)=620 and
(AB) =320 are positively associated.

12. (o) Spseramid  eurmselldmhg  CeoeviAwir
GSOIEL (B eTaTenenT SHenrédlL_ayL.
Sglinel gar® 1990 By <pearh 1992

Quim(mL_geiT elena D66y cllenav l6ay
A 2 10 3 12
B 5 16 6.5 11
C 3.5 18 4 16
D 7 21 9 25
E 3 11 3.5 20

Calculate the Laspeyre's index number for
the following data.
Base year 1990 Current year 1992
Commodities  pyjce Quantity Price  Quantity

A 2 10 3 12

B 5 16 6.5 11

C 3.5 18 4 16

D 21 9 25

E 11 3.5 20
Or
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(<) Wemeumd sreyseflalmbg Paache's @panpenws
vweartu@sd  elemesaiar @GO () eramsamer
SaT&HE (h).

Slg el et BL LIl e

QuUTBLSET  hane 266 alleney
A 5 15 7 12
B 4 5 6 4
C 7 4 9 3
D 52 2 55 2

Construct index numbers of price from the

following data by Paache's method.

Base year Current year
Commodities Price Quantity Price Quantity
A 5 15 7 12
B 4 5 6 4
C 7 4 9 3
D 52 2 55 2
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13. (&) @hbu ullsol  pepew  uwaLhSS
B&TGeurt efeveliyerefls @M O erarTenamT

STESE (h 5.
edlenav emLimudled a6y

@umpL s gl BLLIL SigliueL

26T (5) <4,687 (p) <2bair (o)
<) 7 7.5 6
Gangieno 6 6.75 3.5
oG 5 5 0.5
r i ol T 30 32 3
FISHSMI 8 85 1

Find the consumer price index by family
budget method.

Price in Rs. Quantity in

Commodity puge year Current year Base year

Rise 7 7.5 6

Wheat 6 6.75 3.5

Flow 5 5 0.5

Oil 30 32 3

Sugar 8 8.5 1
Or
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(<) Quwrggs Oeweil (B epeow  UweaTLBSS
B&TCaurt efleweliydrels @GOG  erarmenesn

STEHSE (h 5.
QumEpLseT  S6Tay ellenev

Sllg LILienL B
2@ () @)

I 50 15 29

II 40 20 40

III 80 12 20

v 100 18 25

\Y 60 25 50

Calculate consumer price index through
aggregate Expenditure method.

Commodities Quantity Price in

Base year Current year

I 50 15 29
II 40 20 40
III 80 12 20
v 100 18 25
\Y 60 25 50
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14. (=) sreyssmar 4 eumLbSly pa@mD syrafl penmufler
epeold GCuTE@ wHULsmeTs saumdsd (Hs.

e 1982 1983 1984 1985 1986 1987
o HuSH 45 46 44 47 42 41
<p@m(H 1988 1989 1990 1991 1992
e husd 39 42 45 40 48

Compute the trend values by the method of
4 yearly moving average for the data.

Year 1982 1983 1984 1985 1986 1987
Production 45 46 44 47 42 41
Year 1988 1989 1990 1991 1992
Production 39 42 45 40 48

Or

(<) Qzmbareneuler 2 HLGS 19 6reu (pLD
saeusmer Garear® spHsl Carhaamern cuamys.

<@ : 1979 1980 1981 1982 1983
opusd: 5O 75 49 80 60
<@ : 1984 1985 1986 1987
o pusd: 95 75 100 110

Fit a trend line to the following data related
to the production in a factory.

Year : 1979 1980 1981 1982 1983
Production: 50 75 49 80 60
Year : 1984 1985 1986 1987

Production: 95 75 100 110
Page 11 Code No.: 20294 B



15. (=) demeu(mid sreilh s, (T CrrGasm_an
QUT(HSSHIS.
x O 1 2 3 4

y 21 35 54 7.3 82
Fit a straight line to the following data :

x O 1 2 3 4
y 2.1 35 54 7.3 8.2
Or

(<4) Y =ab® aegib o(héE euemeranws  196meu(mD
aﬂuurmasaﬂeﬂ%‘r_'r)gﬂ Qurrq(g)ggja; ©

1 2 3 4 5 6 7 8

y 1.0 1.2 1.8 2.5 3.6 4.7 6.6 9.1

Fit an exponential curve of the form Y = ab*
to the following data.

1 2 3 4 5 6 7 8
y 1.0 12 1.8 25 36 47 66 9.1

&

K

PART C — (5 x 8 = 40 marks)

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

16. (=) @m aoluy Gsieled mdeonb  wHoID
salgsHled  Leawssts 135 Gur  Gsiey
Qeliutiulc e, Hdled 75 Cuir Y mdosdaib,
90 CGurr 5mﬂ§§§@m whmib 50 %ur’r
@reamiqeid GCareeilen_pgert. eassanar Cui
(1) osaflssdledr Coredl Cupmererert  (11)

Y riflsded Cairadl st G55l
CoravellweLpsart (1l1) @reamgand Cgres
QubmeTeTeT 2
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In a class test in which 135 candidates were
examined for proficiency in English and
Maths. It was discovered that 75 students
failed in English, 90 failed in Maths and 50
failed in both. Find how many candidates
(1) have passed in Maths (i1) have passed in
English, failed in Maths (ii1) have passed in
both?

Or

Gemmeud  gredledlmpbg sfw Bipb  Cemer
& GIOT &GN GITL| 6 L_LI SHeng LOHMILD LO&GOT
@aeCuwrer Csr_irenu Cargener Gaul.
sheng WOHMID w&ear &Hw FHpsarger = 50,
sHang sflwblnsear wohmb waer sTwu Hlnaser
b = 79, shes sflw Hln s e HMID
waer &Ml Hpsear = 89, sheng WLHMID LDEHET
sflw flpsem e = 782.

Investigate the association between darkness
of eye colour in father and son from the
following data.

Father with dark eyes and sons with dark
eyes = 50, father with dark eyes and sons
with not dark eyes : 79, fathers with not dark
eyes and sons with dark eyes : 89, fathers
with not dark eyes and sons with not dark
eyes : 782.
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17. (@) Gemeumbd  grelng — legfler  @dui @
cTaRTen et &aT(h 4l

QumpLser |66 cllenev

Sllg LILenL B SllgLILenL B
<2467 (b) <24 ar(h) <246 (b) <2467 (b)

A 10 12 12 15
B 5 10 8 10
C 12 19 10 12

Find Fisher's ideal index number from the

following data.

Quantity Price
Items Base year Current year Base year Current year
A 10 12 12 15
B 5 10 8 10
C 12 19 10 12
Or

(<)) rTayed  erlealid  wepedw  Lwer B
SO eraTeneanT senrddl(Hs.

1991 1992
Qummlser oleve jeTe| oleve D6Tay

A 10 20 12 16
B 15 10 18 12
C 12 15 15 9
D 25 5 20 11
E 30 3 28 5
F 20 10 15 8
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Calculate index number by Marshall
Edgeworth method.

1991 1992
Commodities Price Quantity Price Quantity
A 10 20 12 16
B 15 10 18 12
C 12 15 15 9
D 25 5 20 11
E 30 3 28 5
F 20 10 15 8

18. (=) Wemeumid QgmL SllgLILenL SO
aamsmer  Hlowss Sgliual GOl
GTEBOTEHT TS LDMMHM).

2,687 (h) 1983 1984 1985 1986 1987
QAsrii @Dl @ erar 100 112.8 86.4 102.6 120.5
2,607 (h) 1988 1989 1990 1991 1992

Qg @O E erer 105.3 103.3 109.8 88.4 75.8

Convert the following chain base index
numbers in to fixed base index numbers.

Year 1983 1984 1985 1986 1987
Chain index 100 112.8 86.4 102.6 120.5
Year 1988 1989 1990 1991 1992

Chain index 105.3 103.3 109.8 88.4 75.8

Or
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(=) $Cp Qar@ssiiul(Herer Hleovwss gl
GO H  erarenlladl(phgl  QFTLT  SjqriLen
GO eramenant swimt G,

Year : 1987 1988 1989 1990 1991 1992

Fixed based index 94 98 102 95 98 100
(1987 as base) :

From the fixed base index numbers given
below prepare chain base index number.

Year: 1987 1988 1989 1990 1991 1992
Fixed based index 94 98 102 95 98 100
(1987 as base) :

19. (@) @m  aearuLgsrefled Yemeupld  STeneU
T wOHmD ey Fgmefl  peppuller
gpeld CUTEMSS SemLMlwaeb.

<6 1990 1991 1992 1993 1994 1995 1996

2 Hugdl (BeveSlwer 100 120 95 105 108 102 112
LeTefled) :

Plot the following data on a graph paper and
ascertain trend by the method of semi-
average.

Year : 1990 1991 1992 1993 1994 1995 1996

Production (in 100 120 95 105 108 102 112
million tones) :

Or
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(<) Bl uss parhseaild sSurmssiir
CurlLrr srisetlenr ereamatsamaamu Leme(mb
Sl Leuemen  apBIGHDE.  BaTErmEipenn
gpeod Gurdens LG ab.

2 EBT(H) - 12345 6 7 8 9 10
2 HugF'000 : 96 74 68 50 99 172 245 308 332 345

The following table gives the number of
motor cars produced in a country over ten
years. Evaluate trend by the method of
moving average.

Year : 12345 6 7 8 9 10
Production in '000 : 96 74 68 50 99 172 245 308 332 345
20. (&) Yemeu@md  FTHERSE FmIb  @HUIGLPED
epeod e CrrGsasmian. QUTmSS)s.

X: 1 2 3 4 6 8
Y: 24 3 36 4 5 6

Fit a straight line to the following data using
least square method.

X: 1 2 3 4 6 8
Y: 24 3 36 4 5 6

Or
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(<) etreu(mHLd S5 (@HEE @) yeTLmbLIg

ureueeTLSns CLmhSsis.
X:0 1 2 3 4
Y: 1 1.8 1.3 25 6.3

Fit a parabola of second degree to the
following data

X: 0 1 2 3 4
Y: 1 1.8 1.3 2.5 6.3
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U.G. (CBCS) DEGREE EXAMINATION,
NOVEMBER 2022.

Fourth Semester

Mathematics

Non Major Elective — FUNDAMENTALS OF
STATISTICS — 11

(For those who joined in July 2020 onwards)
Time : Three hours Maximum : 75 marks
PART A — (10 x 1 = 10 marks)
Answer ALL questions.

Choose the correct answer :

1. For any two given attributes total number of class
frequency is

(a) 3° b 2°
3 @ 3



Frequency of the class of highest order is called

(a)
(b)

ultimate class frequency

positive class frequency

(¢) negative class frequency

(d)

contrary frequency

In index number calculation, if the base year used

for comparison is kept constant through out, then

it is called
()
(b)
(¢) chain base method

(d)

fixed method

fixed base method

none of these

Formula for PI, =

@ 29,900 ()
2poq;
© 29000 (@)

Y e

Page 2

%XloO

2poq,

MXlOO

2poqy
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Cost of living index
expenditure method =

number in aggregate

@ P9oy300 b 904700
2poqo 2poq;
© Phyq00 (@ 2200
2Py, ZPoq
Cost of living index number in family budget
method =
PV P
@ Sy ® Spy
(© P (d) 2PV 100
XV XV

Which of the following is a non linear trend?

(a) 1increasing trend

(b) decreasing trend

(c) stability trend

(d) increasing and decreasing trend

In which method the whole time series data 1is
classified into two equal parts with respect to time

(a) Graphic method

(b) The method of curve fitting
(¢) Method of semi average

(d) Method of moving average
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9. Diagrammatic representation of data in curve
fitting 1s
(a) scatter diagram (b) residual
(c) graph (d) normal equation
10. In fitting of exponential curve, one of the normal
equation 1s
() XU=nA+BzX*
(b) XU=nA+BIX
(¢ zU=A+BzX?
d XU=A+BxX

PART B — (5 x 5 = 25 marks)

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

11. (a) Given (A)=30, (B)=25, (a)=30, (aff)=20.
Find ) N (i) (B) (@ii) (AB).
Or

b)) PT. if A and B are independent
then N =1000, (A)=470,(B)=620 and

(AB) =320 are positively associated.
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12. (a) Calculate the Laspeyre's index number for

the following data.

Base year 1990 Current year 1992

Commodities Price Quantity Price Quantity
A 9 10 3 12
B 5 16 6.5 11
C 3.5 18 4 16
D 7 21 9 25
E 3 11 3.5 20
Or

(b) Construct index numbers of price from the
following data by Paache's method.

Base year Current year
Commodities Price Quantity Price Quantity
A 5 15 7 6
B 4 5 6 3.5
C 7 4 9 0.5
D 52 2 55 3
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13. (a) Find the consumer price index by family
budget method.

Price in Rs. Quantity in

Commodities Base year Current year Base year
Rise 7 7.5 3
Wheat 6 6.75 3.5
Flow 5 5 0.5

0Oil 30 32 8
Sugar 8 8.5 1

Or

(b) Calculate consumer price index through
aggregate Expenditure method.

Commodities Quantity Price in
Base year Current year
I 50 15 29
1I 40 20 40
111 80 12 20
v 100 18 25
\Y 60 25 50

14. (a) Compute the trend values by the method of 4
yearly moving average for the data.

Year 1982 1983 1984 1985 1986 1987
Production 45 46 44 47 42 41
Year 1988 1989 1990 1991 1992

Production 39 42 45 40 48
Or
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(b) Fit a trend line to the following data related
to the production in a factory.

Year: 1979 1980 1981 1982 1983
Production: 50 75 49 80 60
Year: 1984 1985 1986 1987

Production: 95 75 100 110

15. (a) Fit a straight line to the following data :
x 0 1 2 3 4
y 2.1 35 54 7.3 8.2

Or

() Fit an exponential curve of the form Y = ab*
to the following data.
x 1 2 3 4 5 6 7 8
y 1.0 1.2 1.8 25 3.6 4.7 6.6 9.1

PART C — (5 x 8 = 40 marks)

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

16. (a) In a class test in which 135 candidates were
examined for proficiency in English and
Maths. It was discovered that 75 students
failed in English, 90 failed in Maths and 50
failed in both. Find how many candidates
(1) have passed in Maths (i1) have passed in
English, failed in Maths (iii) have passed in
both?

Or
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(b)

17. (a)

A
B
C

Investigate the association between darkness
of eye colour in father and son from the
following data.

Father with dark eyes and sons with dark
eyes = 50, father with dark eyes and sons
with not dark eyes : 79, fathers with not dark
eyes and sons with dark eyes : 89, fathers
with not dark eyes and sons with not dark
eyes : 782.

Find Fisher's ideal index number from the
following data.

Quantity Price
Items Base year Current year Base year Current year
10 12 12 15
5 10 8 10
12 19 10 12
Or

(b)

Calculate index number by Marshall
Edgeworth method.

1991 1992
Commodities Price Quantity Price Quantity
10 20 12 16
15 10 18 12
12 15 15 9
25 5 20 11
30 3 28 5
20 10 15 8

HEHOOQW >
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18. (a) Convert the following chain base index
numbers in to fixed base index numbers.

Year 1983 1984 1985 1986 1987
Chain index 100 112.8 86.4 102.6 120.5
Year 1988 1989 1990 1991 1992

Chain index 105.3 103.3 109.8 88.4 75.8
Or

(b) From the fixed base index numbers given
below prepare chain base index number.

Year : 1987 1988 1989 1990 1991 1992
Fixed based index 94 98 102 95 98 100
(1987 as base) :

19. (a) Plot the following data on a graph paper and
ascertain trend by the method of semi-
average.

Year : 1990 1991 1992 1993 1994 1995 1996

Production (in 100 120 95 105 108 102 112
million tones) :

Or

(b) The following table gives the number of
motor cars produced in a country over ten
years. Evaluate trend by the method of
moving average.

Year : 12345 6 7 8 9 10
Production in '000 : 96 74 68 50 99 172 245 308 332 345
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20.

(@)

(b)

Fit a straight line to the following data using
least square method.

X: 1 2 3 4 6 8
Y: 24 3 36 4 5 6

Or

Fit a parabola of second degree to the
following data

X: 0 1 2 3 4
Y: 1 1.8 1.3 25 6.3
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