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FOURTH SEMESTER (CUCBCSS—UG) DEGREE EXAMINATION

APRIL 2022

Mathematics

MAT 4B 04—THEORY OF EQUATION, MATRICES AND VECTOR CALCULUS

(2014—2018 Admissions)

Time : Three Hours Maximum : 80 Marks

Part A (Objective Type)

Answer all twelve questions.

Each question carries 1 mark.

1. State the fundamental theorem of theory of equations.

2. If , ,α β γ  are the roots of the equation ax3 + bx2 + cx + d = 0, write the equation whose roots

are – , – , – .α β γ

3. Find the number of real roots of 4 – 1 0.x =

4. Write the standard form of a cubic equation.

5. Find the rank of 
1 2 1

.
1 1 1

 
 
 

6. If A and B are non-singular square matrices of order 5, find the rank of AB.

7. Find the number of solutions of the equation x + 2y = 3.

8. If 

1 0 0

A = 2 4 2

6a b

 
 
 
  

  and the system of homogeneous linear equations AX = 0 has a non-zero solution,

find the value of b.

9. Find the characteristic roots of 
2 0

.
0 5

 
 
 

10. Find the parametric equations of the line through the point (3, – 4, – 1) parallel to the vector

i + j + k.

198395

198395

1105

1105

1105
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11. Find the angle between the planes x + y = 1, 2x + y – 2z = 2.

12. Find the unit tangent vector to the curve r (t) = (cos t) i + (sin t) j.

(12 × 1 = 12 marks)

Part B (Short Answer Type)

Answer any nine questions.

Each question carries 2 marks.

13. If , ,α β γ  are the roots of the equation 2x3 + x2 – 2x – 1 = 0, find the value of α + β + γ .

14. If , ,α β γ  are the roots of the equation 2x3 + 3x2 – x – 1 = 0, find the equation whose roots are

1 1 1
, , .

2 2 2α β γ

15. Show that the equation x4 + 4x2 + 5x – 6 = 0 has exactly one positive root.

16. Show that the rank of a matrix, every element of which is unity is 1.

17. Find the normal form of 
1 2 – 3

.
2 5 – 4

 
 
 

18. Find the values of λ so that the system of equations λ x + y = 0, x + λ y = 0 has zero solution

only.

19. Prove that the characteristic roots of triangular matrix are the same as its diagonal elements.

20. Show that if λ  is a characteristic root of a matrix A, then λ  + k is a characteristic root of the matrix

A + kI.

21. Find the spherical co-ordinate equation for the sphere x2 + y2 + (z – 1)2 = 1.

22. If r (t) = (3 cos t) i + (3 sin t) j + t2k is the position vector of a particle in space at time t, at what

times, if any, are the body’s velocity and acceleration orthogonal ?

23. If u is a differentiable vector function of t of constant magnitude, prove that 0.
du

dt
⋅ =u

24. Show that the curvature of a straight line is zero.

(9 × 2 = 18 marks)

198395

198395

1105

1105

1105
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Part C (Short Essay Type)

Answer any six questions.

Each question carries 5 marks.

25. Solve 4x3 – 24x2 + 23x + 18 = 0, given that the roots are in A.P.

26. If , ,α β γ  are the roots of the equation x3 + 3x2 + 6x + 1 = 0, find the value of ( ) ( ) ( )2 2 21 1 1 .α + β + γ +

27. Obtain the real root of the equation x3 – 15x = 126 by Cardan’s method.

28. Reducing to the normal form, find the rank of 

0 1 – 3 –1

1 0 1 1
.

3 1 0 2

1 1 – 2 0

 
 
 
 
 
 

29. If 

1 1 2

A = 1 2 3 ,

0 – 1 – 1

 
 
 
  

 find non-singular matrices P and Q such that PAQ is in normal form.

30. Test for consistency and solve the system of equations :

  5x + 3y + 7z – 4 = 0

3x + 26y + 2z – 9 = 0

7x + 2y + 10z – 5 = 0.

31. If A is a non-singular matrix, prove that the eigenvalues of A–1 are the reciprocals of the eigenvalues

of A.

32. Find the distance from the point (1, 1, 5) to the line x = 1 + t, y = 3 – t, z = 2t.

33. Obtain the curvature of a circle of radius a.

(6 × 5 = 30 marks)

198395

198395

1105

1105

1105
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Part D (Essay Type)

Answer any two questions.

Each question carries 10 marks.

34. Solve 6x5 + 11x4 – 33x3 – 33x2 + 11x + 6 = 0.

35. Find the characteristic roots and the corresponding characteristic vectors for the matrix

8 – 6 2

– 6 7 – 4 .

2 – 4 3

 
 
 
  

36. Find the binormal vector and torsion for the space curve r (t) = (3 sin t) i + (3 cos t) j + 4tk.

(2 × 10 = 20 marks)

198395

198395

1105

1105

1105
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FOURTH SEMESTER (CUCBCSS-UG) DEGREE DGTVIINATION
APRIL 2O2I

Mathematics

MAT 48 O4-THEORY OF EQUATION, MATRICES AND VECTOR CALCULUS

Time : Three Hours Maximum : 80 Marks

Part A (Objective Type)

Answer all the twelve questions.

Each question canies I mark.

1. If cr,B,y aretheroots of 2xB +3x2 -x-l=O.Findthe equationwhoseroots are o2,92,y2.'

2. State Descarte's rule of signs.

3. iira . cubic equation, two of whose roots are given by L,3 + 2i.

4. What do you mean by reciprocal equation of frrst type ? Give example.

5. What is the rank of the identity matrix of order 101 ?

6. If A = l"r, r) is an rz x z matrix and ai, j =7 for all i,i then rank of A is

7. A system of nz homogeneous linear equations in n unknowns has only trivial solution

8. For whatvalues of a the system of equations otr + !=l,x+2y -3,2x +3y=5 are consistent.

9. If the number of variables in a non-homogeneous system AX = B is z then the system possesses a

unique solution if

10. Find the parametric equation of a line through P (L L 1)and parallel to the z-axis.

11. Findtheunittangentvectorof thehelix r(t)=(cos/+tsinr)r+(sin t-tcost i)i *tk,t>0.

L2. Write equations relating spherical and cylindrical co-ordinates.

(l2x L = 12marks)

if

" Turn over



Solve

Find

2

Part B (Short Answer TYPe)

Answer anY nine questions'

Each question carries 2 mnrks'

6xs -l1,xz -Bx +2= 0. Given that the roots are in harmonic progression'

the equation whose roots are the roots of rB + 3x2 - 2x - 4 = 0 increased by 5'

c 22,8

Find the equation whose roots are

13.

L4.

15.

L7.

18.

19.

If a,F,,l are

(p-")',(r-o)'

the roots of 13 + Q)c * r = 0.

,(o - F)'.

PtovethatthecharacteristicrootsofHermitianmatrixarereal.

If cr is an eigen value of a non-singular matrix A, prove that + is an eigen value of adj A'

show thatthe product of characteristic roots of a square matrixof order z is equal to the determinant

of the matrix.

20. Find the value of o for which

Findthevelocityandaccelerationvectors of r (t)=(t +1)i +(" -') i +2tkatt =L'

Find the rectangular co-ordinates of the centre of the sphere 
'2 

+ 
'2 = 4r cos 0 + 6r sin 0 + 2z'

23. Evaluate Jo (t"t ti+ j -2tk)dt'

24.. Find the principal unit normal for the circular motion r (t) =(cos 2t) i + (sin 2t) "l'

(244)
r(a)=swhereO=1, , ,1.

Uoo)

21.

22.

(9x2=18marks)

;j
,];
,4
rtr

d
iE
**
],8
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Part C (Short Essay)

Answer any a,k questions.

Each question carrics 5 marks.

25. If o, p, y are the roots of rs - x -L=0. Find the equation whose roots are

26. Solve the equation x2 -L2x -65 = 0 by Cardan's method.

1+o 1+B L+y
1-.r'1-P'1-y'

Solve x3 + 6x2 + 3r + 18 = 0.

Prove that the rank of the transpose of a matrix is equal to the rank of the same matrix.

11
3-2
0-3
3 -3

30. Usingmatrixmethod solve :

2x-y+32=9
fr*!*z=6
x-!*z=2.

c 22L6

27.

28.

ll
Z)

zs.Eind the "--, [l

31.

" gz.

Findthepointinwhichtheline * =1+ 2t,y =L+5t,2=3t intersectstheplane x* ! * z=2.

Find the distance from the point S (2, L e) to the line r = 2 + 2t, ! = - 1 + 6t, z = 3.

(6-2
33. Find the eigen values and eigen vectors 

"f I 
- ? 3

I z -1

2)

tl

(6x5=30marks)

T\rrn over
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Pert D

Answer any ttvo questions.

Each questlan earriis lO marks.

34. Solve the equhtion 615 - 4Lr4 + 97rB -97x2 + tL!* - 6 = 0.

( 2 B
I

35. Verifu Cayley-Hamilton theorem for the matrix A = I 3 1

l-1 2\

c 2216

_1. '

5\
I2l and hence evaluate A-1.
I

2)

86. Find the binormal vector and torsion for the space curve r (r)= 
[+), 

.(+)

(2 x 10 = 20 marks)
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FOI'RTH SEMESTER

MAT 48 O4-THEORY

Time : Three Hours

13.

14.'

(Pages:3)

(CUCBCSS-UG) DEGREE

Mathematics

OF EQUATION, MATRICES AND

Part A (Objeetive Tlpe)

Answer all the twelve questions.

Each question carries L mark"

VECTOR CALCULUS

Maximum : 80 Marks

1. If cr, 9, T are the roots of 2xs +3x2 - x -! = 0. Find the equation whose roots are
,

2. State the Fundamental theorem of algebra.

3. Find a cubic equation, two of whose roots are given by L,3 + 2i.

4. What do you mean byreciprocal equation' Give example.

5. What is the rank of the identity matrix of order z.

IfA=[",,,]i'anmxnmatrixandai,j=7foraI|i,jthenrankofAis

A system of m homogeneous linear equations AX = 0 in n unknowns has only trivial solution if

111
2o'zg'2y

6.

7.

8.

9.

10.

11.

t2"

For what values of o the system of equations ax+ ! =L,x+2y =3,2x+3y =5 are consistent'

If the number of variables in a non homogeneous system AX = B is z then the system possesses a

unique solution if 

-

Find the parametric equation of a line through P(3,-4,-l) and parallel i,o the vector i+ i + k.

Find the unit tan-gent vector of the helix r (l) = costi + sintj + tk'

Write equations relating rectangular and cylindrical coordinates. 
(12 x 1 = 12 mar*s)

. , Part B (Short Answer TYPe)

Ansu)er anY nirte questions.
Each questinn carriis 2 marhs.

Solve 4xB -24x2 +23x +18 = 0. Given that the roots are in arithmatic progression"

Transform *3 - 6*2 + 5x + L2 = 0 into an equation lacking second term.

Turn over
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b. If cr,p,T aretheroots of axl+Bbf +Bcx+d=0. Findthevalueof (cr2*4(B'+r)(r2+r).

/-q -t\Ir A = [i ;,J lind A-1.

Prove that the characteristic roots of Hermitian matrix are real.

lAl
If o is an eigen value ofa non singular matrix.A, prove that E is an eigen value of adj A.

ct

Show thattheproductofcharacteristic roots ofasquare matrix oforderz is equal to the determinant
of the matrix.

16.

L7.

18.

19.

(244).l_r
20. Find thevalueof aforwhich r(A)=3 where A=13 I 2l

Uoa)
21. Find the velocity and acceleration vectors of r(t) = (3cosr)i+ (8,sint) j +tzk.

22. Find an equation for the circular cylinder 4xz + 4;y2 = 9 in cylindrical coordinates

28. Evaluate fi(r', +7i+(t+t)a)at.

24. Find the unit tangent vector for the ciucular motion r(t\ =(coszf)i + (sin2t)f.
(9 x 2= 18 marks)

Part C (Short EssaY)

Answer anY'six qrrcstions.
Each question carries 5 nwrks.

: l+cr 1+P'1+1
. If a, p, 7 are the roots of xB - x- 1 = 0. Find.the equation whose roots are 31-['1-P'11'

i Solve x3 +6x2 +3r + 18 = 0.

Prove that the rank of a non singular matrix is equal to the rank of its reciprocal matrix.

14 -2 B\lrlz o 1l
Find the rank of I 're r ol'l" -'l

l.l -1 L)

25.

26.

.'27.

28.

29.
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I

J$]j.i c 8@16

(6x5=S0mai:ks)

'(2,x.10'+ 20'mark$)

s0";
': ",r'

r.1,,'t..,

i$r+y +3g*I r,: , t, 
' .:,

., :'
2x+1Y'+22 = 4

it..
Sf. Ilindqe $Omt iu trhiqhttr'e line r,o,l*$iy'-S,a = 1+t inteira s the planO 2r-y+3q=6t

,,,

82. Find fihe rltstl|sc(|&sffiitfu foint,,S (OlO" l,,E) gofte ,line r =4t,!u-2t,2=2t.

,.l*uwer ortY ttro qtnstibns...i'i -a*:--' -'- z.-:-----'--'-

84. Solve thp equation 615 -41*a + 97*3 ^97x2' + 41r - 6 = 0.

1 - -- ''- .f"

35; Verify Cayley Hemilton t@req for the matrix A =l 2 4 ? 
ll(a 6w), i . ., rla:....ij: 

: ,.:,: r::
:,.. :.la ..:,;'.,,.l.. ..,,, l

.:]'.,'..........,]...'..:,..'.'l:,,....',''.'.

86. i,nnU Uhofluuto*torddd'ro,rgitm lortli&iry$ itiive r(t)=(asintli+(Srnar)"1+afk' "

Parf iD
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FOUHMI SEIVMSTER B.A./B.So. DEGBEE EIfAMINATION,,\
(CUCBCSS-UG)

Common Course'tfor, LRP

MA T4 BO4-T}IEORY

Time : Three Hours

OF EQUATION,. MATRICES AND

Part A (Objective Type)

Answer oll'twelve questions.
Each question carrizs I mtrh.

VECTOR CALCULUS

Maximum:80 Marks

2.

3.

Define a reciprocal eqrration.

State Descarte's rule of signs.

4. If o, F, y are the roots of f (x) = 0, write the equation whose roots are

1. If ct,F,yaretherootsof *3 -p*2 +qx-r=0 findthevalue of lo.z.

Io'I
5. Rank of the matrix A = | 0.t

Lo

6. If A is a non-zero column matrix and B is a non-zero row rnatrix then rank (AB) is .... .

7. The system AX = 0 in z unkrrowns has a non-trivial solution if .

8. Forwhatvalue ofo the system of equationsar+! =L,x +2y =3,?*+ 3y = 5 are consistent'

9. If A is an z-rowed non-singular matrix, X and B are n x 1 matrices, then thd system of equations

l-0. Find the parametrie equation of a line through the point (q,-- 4, -1) and parallel to the vector

i +j +k.

Turn over
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l'
2,.".

r
I

i

{c 6ila}6

t-r E 21 [' 3l
o = 

Lr 2 ri *" = 
L; lJ' 'n"" 

rank orAB is :

--124a)
a=fs r'zIira.

[ro x)

1.,

, .1r. Findtl**udtnd!@,tangenttothecunre r(r)=(2cos t)i+(zsine)j*.,.67k,0sr <*.

PHrt B {Shsrt Answer grpe)

, Answer ony tine Questions.
Dach questian carries Z marks.

solve xs - 12*2 + 3gx2 -28 = 0 whose roots are in arithmqtie progression.

Tbansform x3 - 6x2 + 5* + lz = o into an equation lacking the second term.

If cr, B,1, O d"" the roots of x4 + prs + qxz + rx, + s=0 evaluat" IorBy.

16. If

..
17. Under what cofrdition the rank of the matrix

18. Show that correspo[ding to a characteristic vector X of,a square matrix A; there.exist oneand only
one characteristic root.

19. If A is non-singular, prove that the eigen values ofA-r are the rcciprocals of the eigen values of A.

20. Show that the characteristic roots of a Hermitian matrices ane all real.
' 

' .: t '. .

21. Findthevelocityandaccelerationvectorsofr(l) =(t+ 1)i:+112-l)j atl= 1.,,,.
22. Find a spherical co-ordinate equation for the sphere x2 + y2 + (z - 1)2 = 1.

,

n

0. '1. ,.,-.1r1,.. ,, . '_ 
I ' , .r.

24. Find the curvature ofr (t) = ti + 0n cos t)i, - nlZ < t < ldL.

(gx2=lgmarks)

(12 x 1= 12 marks)
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parr C (Sh6rr Essay,Type)

' tiWwer'-Wtyrslx'qa1',ry1tioiis:,.'
Each questinn carriw 5 marks.

25. rf cri P, T are roots of*B - r - 1 = 0, fihd,the equation whose roots are

1+o l+F L+y /, . -.rI -,cr 1f:F'' ,.-- Hel_c.q write down the values of I I r + q 
I't.r_"/' 

.

26' lf o,0,T areroots ofx2+qx+r=0,findtheequationwhoserootsare (B-,r)r,(y_o)r,(o_ g)r.

28.RedueethematrixAtoitsnormalforrrrandhencefindtherankofAwhere

io r _s _tl
e=ll o 1 rl

l3 I 0 2l
Irt_z oj

29. $how that rank (AA,) = rank (A).

80. Find the latent roots and latent vectors of the matrix
lahsl

^=i; ; :]
81.

l

32.

3A.

Find the point where the line , =! * 2t, y =-2t,2 =L+ tintersects the plane gr + 24ri e, = o.I
Find the distance from the point s (1, 1, E) to the.rine L ; * = r + t, y -- g - t, z = 2t.
IJsing matrix method solve the equatiirns :

x*!*z=6
:

x-y-z=2
Zr+y-z=1.

(6x5=30marks)

Turn over
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VECTOB CALCT]LUS

Maximum: 80 Marks
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FOT RTH SEMESTER B.Sc. DEGREE EXAMINAIION,
(cucBCSS-Uq)

Mathematics

OF: EQUATIONS MATRICES AND

Part A (Objectivr! Type)

Answer all the twelve questions.
Each questinn carriCs I mark.

1. If a, F, y are the roots af Zxs +3r2 - x- L = 0. Find the equation whose roots are

2. State the Fundamental theorem of algebra.

3. If o, B, y are the roots of q*' + 3b* + ilc:- + d. = 0. Find the value of :

(F-y) (y-") + (y-") (c,-p)+(o-0) (B-r).

4. What do you m€an by reciprocal equation of second type ? Give example.

5. What is the rank of the identity matrix of order 20 ?

7. A system of nz homogeneous linear equations in z unknowns has'only.trivial solution
:f

8. Forwhatvalues ofo the system ofequations c"c +J = 1, r + 2y = 8,2x+ 8y = 5 are consistent'

g. If the number of variables in a non-homogeneous system AX = B is n then the system possesses a

unique solution if 

-

10. Findtheparametricequation of alinethroughP(3,-4,-l)andparalleltothevector i+i +k.

11. Find theunit vector tangent to the curve r(t) = (*ta t)7 + (sin3 r)A;O <t <;.

L2. Write equations relating rectangular and cylindrical co-ordinates.

(L2xL=12marks)

Turn over
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Part B (Short Answer Type)

Answer any nine questions.
Each questisn carri,es 2 m,arhs.

/-q --r \
16. If A=l-o. -' l. rinoe-t.

\ 5 4I

L7. Prove that the characteristic roots of Hermitian matrix are real.

13. Solve 4x3 -24x2 +28x+ 18 = 0. Given that the roots are in arithmatic progression.
L

: L4. Tlansform x3 -6x2 +'6r+L2= 0 into an equation lhckin! second term.
;
::i

? 15. If o,0,y gretherootsof xs +qx+r=0. Findtheequ-ationwhoserootsq*(F-")',(y-*)',(o-g)'.

19. Show that the product of characteristic roots of a square maffx oforderr z is equal to the determinant

(244)
20. Find the value of o for which r (A) = 3 whereA =l I I 21.

[r 0 .")

18. If o is an eigen value of a non-singular matrix A, prove 
"* + is an eigen value of adj A.

21. Find the velocity and acceleration yectors of r(r) = (Bcost) d + (Bsint) i +tzk.

22. Find a Cartesian equation for the surface z = P.And identi$ the surface.

,T

zs. Evaluate E[t r" a z + (1 + cost) 
"t 

* (r".2 t) n)at.
4-

24. Find the normal vector for i(t) =(o cosf) i+(osinr) j +bk. i

l
i

(9 x2 - 18 marks) , i

.l
I
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P4rt C (Short Ess.gys).,

Answer any six' questions.
Each question carries 5 marks.

:1,

25- ff o, 9, y are the:roots ofr$-c -1 = 0. Find the-equation'whose reots ."" **, 
1 t F. 1 + y.

'::"'*'
.: - . . -:.- : ;:,-:rr: 1,..:.t -

28. Prove that therank of a non-singglar matrix is equal to the rank of its reciprocal matrix.

-2
0

.-1
-1

30. Using matrix method solve :

r+2y+?=2"
3x+y-22=l
4x-8y-z=3.

2x+4y+22=4.

(4
I

lz
2e. rind the rank of 

[.;:

.)

il
N

D 41959

-

(6x5=30marks)

31.

92.

Findthepointinwhichtheline r ='L.t,y=3t,z=L+flintersectstheplane 2x-yiyz=6.
:

Find the distance from the point s (0, 0, 1, 2) to the line r = 4t, ! - - 2t, z = zt'.

(a-6
33. Find the eigen values and eigen:vectors ;f | -O 7

.t
l2 -4 il

Turn over
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. (CUCBCSS_UG)

Mathematics

OF.' EQUATIONS, MATRICES AND YECTOR CALCULUSMAT 48 O4_THEORY

fime : Three Hours Maximum : 801\Iarks

Section A

Answer all questians.

1. If 2+Jd is a root of'*4 -2*a -22x2 +6Zx-Ld- 0, without solvingthe equation completely, state

2. If a,0,y...are the roots of f (x) = 0,thenwhatis the equationwhose roots are -cr,:P, -y... ?

If aandparetherootsof k2+ry**z=0 find cr2+B2,

4. Remoye the seeond term from the equation x3 - 6x2 + 4x -7 = O .

5. What is the rank of d non-singular matrix of order z ?

it z -Bl6. Find the row reduced Echelon form of the matrix O = 
I ; ; jl
L

lz 1l
Find the characteristic root of [t Z]

State Cayley-Hamilton theorem.
-t

Fill in the blanks :

The characteristic roots of a diagonal matrix are the same asits

Find a vector parallel to the line of intersection of the planes 3r ;'We*22; 15, Zr + y - ?,2 = 5.

Find a Cartesian equation for the surface z = * and identify the surface

Find the unit tangent vector of :

r(r) = (2cosr)i+ (zsinr)j + JE t n .

(lZxl=12marks)

7.

8.

9.

10.

11.

12.

Turn over
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Sectioa B

Answer all, q:ar;stions.

If a, 0, y are the roots of *3 - *- 1 = 0, find the equation whose roots are i+, i+, H .

2 '^ a -!-,^-Solve x4 -Br8 +L4xz +Br-18 = e, g:ivea that the roots are in A.P.

Form an equation whose roots are inereased by 2 of the equation 2*3 + 8x2 -r - 1 = 0.

lr z Bl
Find the rank of the matrix'l " , .l'----=-- LZ + ol

t-r 7 21

17. compute th" i""",* 
"r Li I l]

18. State Sylvestee's Law of Nullity. .

19. Show the characteristic roots of a Herrritian matrix are all real.

2A. Find an equation for the circular cylinder 4xz + 4y2 = 9 in cylindrical co-ordinates.

2L. Find the principal unit normal vectsr i*I for a curve r(U\ ={Z;t+a); +(S-l)"1' .

(9-x2=lgmarks)

Section C

22. Find the rational roots of the equation ZrB -gx2-1lr+6 = 0.

28. Solve the equatio r x-3 -7x2+ 86 = 0, grven that the difference between two of its roots is 5.

24. Solve the reciprocal equation x4 -t1rs +26x2 -10*+1= 0.

[1111.l
25. Reduce to the normal form and find the rur* of | 

1 ? i :l
la, B 2lj

Q YDs4

13.

t4.

15.

16.



v

27.

29.

, c ?+929.*

Ir z -1 +1J . - :l
Obtain the row rcduced echelon form to find the rant of | 3 4 I 5 l.

f_r _z 6 _t)

x+W-22=0
2x- y +42 =0

* -lly +L4t=0.

lz
28. Find the chqr-Ecteristic equation of the matrx e =l -fIt

L1
theorem.

The vector r(r) = (2cost)i+(3sint)7+4t & gives the position ofrmoving body at time f. Find the

,
body's speed and acceleration. When , =%find speed.

Find cunrature for the helix:

Section D

.Angwer ant *wg qiestions.

31. (a) Discuss the nature of roots of the equation :

*9 +8.r8 -r3 +7x +2= 0 using Descarte's ruIe of signp.

(b) Solve 6x6 -25x5 +3L*a -gbcz +2*x*G= g, which is a reciprocal equation of second type.

|-8 -6 21

92' (a) Findcharacteristicvectorsofthematrix l-6 ', 
u^f .ooo*dingtoanyonecharacteristic

. root.

(b) Obtain the inverse of the above matrix using Cayley-Hamilton theorem.

-r 1l
2 -11 and

-1 2)
verify Cayley-Hamilton

Turn over
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33.. (a) F'ind the length of the indicated portion of the curve:

dfl/
.r(t)=s,it''f tYzk;0it<8. ,' , , . ,. ",:,.:' 

-"rr 'i
.:

(b) Show that tfre cunrature of a circle ofradius, is 1.

" 
'tr i

.=-
c Bzsy

(2 x 10 = 20 marks)
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' FOURTH SEMESTER B.Sc. DEGREE EXAMINATION, AB
. (CUCBCSS.-UG)

Core Course-Mathematics
MAT AB O4-THEORY OF EQUATIONS, MATRICES AND VECTOR CALCULUS

Time : Three Hours Maximum: g0 Marks

Part A (Objective ftpe)
Answer all twelue questi.ons.

If cr,p,y aretherootsof zx\ +Bxz -r-1=0 findtheequationwhoserootsare c-1,F.1,y- 1.

State Descarte's rule of signs.

If a, B,1 are the roots of .xB - pfi2 + qx - r = 0 find the value of Ia2.

If a, F, y .... are the roots of f k)= 0, write the equation whose roots are *, i, + 
.

uPl

IVhatistherankofaunitmatrixofordern? ."'"-

6.IfA=h7Iisanlnxnmatrixand,ati=4,foral|i,jthenrankofAis-.

A system of nz homogeneous linear equations AX = 0 in z unknowns has only trivial solution
i€

Forwhatvalueofathesystemofequations o&,+T=7,x+2y=3,2x+3y=5 areconsistent.

If the number of variables in a non-homogeneous system AX = B is z, then the system possesses

Find the parametric equation of a line through the point (-2,0,4) and parallel to the vbctor

2i+$ -2k

Find the unit vector tangent to the curve r (t) = ti + (2/ B)tstz k .

Write the equations relatiag rectangular and spherical co-ordinates.

(12x1=12marks)

1.

2.

3.

4.

b.

7.

8.

9.

10.

11.

12.

Turn over
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13.

14.

15.

Io
16. rra=lo

IO

Lo

L7. Underwl

oa

Part B (Short Answer Tlpe)
Answer any nine qu;estions.

solve 8*3 - L4x2 + 7x - l= e whose roots are in geometric progression.

Find the equation whose roots are the roots of rB + Bxz - 2x -4= e increased by 3.

If cr,Bry,6 aretheroots of x4 + px, +q*2 +rx*s=0evaluateIo, B. .

10
01
00
00

then rank of Az is :

18. Show that the product of the characteristic roots of a square matrix of order z is equal to the
determinant of the matrix.

20.

21.

lAl19- If a is a characteristic root ofa non-singular matrix A, then prove that ' ' is a characterjstic root
c[

of adj A.

show that the characteristic roots of a Hermitian matrices are all real.

^q
Find the velocity and acceleration vectors of r (t) = et ,,*?n"" j att:ln B.

Find the equation for the cylinder xz + (y - g)2 = g in cylindrical co-ordinates.

Evpluate ! (tatzl i + 2i -(, * s) n)-at. ,

0

24. Fiire the curwature of r (f) = (a cos t) i + (asin ,) j .

(9x2=18mqrks)

23.

-l
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(6x5=30marks)

Part C (Short Essay 1!pe)

Answer any six questions.

25. ,lf o, F; y are roots of r3 - c - L = 0, find the equation whose roots are
l+a l+p l+y
1-o'1+'1-1,'Hence

s(t + o)
write down the values ,f Zh _ 

"l
26. If o,F,y areroots of x2 +qx+r=Q,findtheequationwhoserootsare (F-y)2,(y-cr,)P,(o-B)r.

27. Solve the equatiott *2 -l2x - 6b = 0 by. Cardan's method.

28. For the matrix A, find non-singplar matrices P and Q such that PAQ is in normal fo1m, where.:
[rLzl

a=lr z Blrl
L0 -1 -U

Elo:g-lbgt rank of a norr-singular matrix is equal to the rank of its reciprocal matrix.

Using matrix method solve the equations :.

29.

30. l

l

t
x+2y+3z=14 "r'',"r1.

3x+y+22=L! ' 't'.

2x +gy + z=L!. :

$1.

32.

Findthepointw.heretheline,=3* 2t,y=-2t,z=I+t intersectstheplane Bx+Zy+6z=6.
.t.

Find the distance from the point S (1, 1, 5) to the line L : r = I * t, y =B - t, z = 2t .

33. Find the latent roots and latent vectors of the matrix
lahsl

a=lo b ol.
lo o "l

Turn over
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Dart I) (Essay Type)r

Answ er d,ny Wa qu*- s;tians ;

34. Solverthe equation 15'- 5x4' +'9x$ -9x2 + 5r - 1 = 0'.
.: :-.. :__.

atld veri .that,it.is,sifisfi€d bv A35. Find thecharacteristic equation of the matrix

and helrce dbtiin A-1.

Find"the binonrral vector and torsiou.for. -!_he sp-a,ce cufyg

r.' (t) = 1q aas r) i+ (o sin t\ i + bth,' a,b'> O, az + bz

foLzl
A=lo +.0I

lr 1 -11

=1.
,41

' ., :(2i{10 = 20 marks)

-'}i;?i'f.!.':,: : il

l:

-)


