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| _Third Serhéster B.Sc. _Deg_ree Examination, October 2019
First De’gre.e Pfogramme uhder CBCSS
- Mathematics |
| - Core Course -2
MM 1341 : ALGEBRA AND CALCULUS — 1
| (2014 - 2017 Admissions) |
“_-Tirne:SHours | . o o | | ' - Max.'Mark:s.:BO
| _. S_ECTI_'ON'—-A- |

 Answer é!l .questa;_ons-.'Eac.h‘ques.tion.barriésﬁ mark.

1_.‘ Define an unit élement in a Ring.

2. A commutative skew field is

3. A commutative ring with identity and — - is an Integral domain..
- 4. Define Boolean Ring.
5. If A=47+2j -3k and B =37 +5] +2k then find AxB.

6. Evaluate (7 + 2] +3K)- (7 +3] +5k)x (7 +] +6K).

.‘ 7. Avector Vislcalled"irrotational if

P.T.O.




10.

- Angle between the lines whose direction cosines ar_e_(l1, my ny) and (/,, my, ny)

are

The .equation_-of'the' _straighlt line joining the points (2, 5, 8) and (-1, 6, 3) is

Find the equation of thé sphere with céntre (-1, 2, =3) and radius 3 units.

| | © (10 x 1= 10 Marks)
SECTION - B - o

Answer any eight qdestions. Each question carries 2 marks.

1.
12.
13.
14,
15.
16.
7.

18.

19.

20.

21.

22.

_ seml-vertlc!e angle « is x? + y =z% tan’ a.

Define a Group. Is the set of 'integers under _multiplicatioh a gro_up‘. Justify._.

In an abelian group show that (ab)z- =a?b2. |

Prove that e_iny unit ih aRing R Cannot be é zero diVisor..

Define éharacteristic of a ring and 'give one éﬁample. |

Solve the linear congruence 5x = 2(mdd 26). |

Determine a unit véctor_L'é to the plane A =2/ -._6? -3k and B=47 +3]-k.
Find the area of the t'riangle hav_ing vertices at P(1; _3, 2) ,- Q(2,-11).

If F=(2xy +2° ): +x2j + 3x22k then find the work done in movmg an object

from (1,22, 1) to (3, 1, 4).

Find the equation if the plane through (3, 4, 5) and parallel to 2x + 3y —z=0.

Find the distance between the parallel planes 2x-2y-z+3=0,

4x -4y +2z+5=0.
Prove that the plane section of the sphere is a circle.

Show that the equation of a nght cwcular cone whose vertex is O axis OZ and

| (8 x 2 =16 Marks)
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23
24,
25.
26.

27.
28.
29.

30.

31.

Find the equatlon of the Orthogonal pro;ectlon of the line

SECTION - C

Answer any six questions. Each qUeStion carries 4 marks. :

Prove that a subgroup of a cyclic group is cyclic.
State and prove Fermat's theorem.
Prove that any field is an Integral domain.

Prove that (Z,,, ®, ©)is a Ring.

Find the ;' unit _tangent_' vector' to . any. point on the curve

x=t%> -t y=4t-3,z=2t%> -8t.

Suppose v=wx v where wis a constant then prove that w =%cw1 v.

If cose, cosﬂ cos;y are the dlrectaon cosines of a stralght line then show that"'

san2a+sm ,B+S|n 7= 2

F'md__ the angle between the planes 2X-y+2=6 and x +_y +22=3.

x42_y—1_z—4'
2 3

an

.totheplane8x+2y+92 1=0.

| | (6 x 4 = 24 Marks)
SECTION — D o

Answer any two questions. Each questio'n carries 15 marks. :

32

Let R, R’ be two Rlngs let f: R—>R' be an Isomorphlsm then prove the |

following :

(a) Ris commutative = R’ is _oommu_tatlve.

(b) Ris aRing with identity = R' is a Ring with identity.
(c) Ris an Integral Domain = R’ is an Integral Domaln
(d) Risa ﬁeld = R’ is a field.
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33.

34.

35,

(a) Define Kernel of a Ring homorn’orp‘hism;

- (b) State and prove fuhdamental theorem of Ring homomorphism:

State and prove Chinese remainder theorem.
(a) Prove that the 'system of Linear congruence

“ax +by =r(modn)

cx+dy =s{modn) - has’ a unique solution - modulo n whenever

ged{ad - be, n)=1.

(b) Find the solution of

7x + 3y =10(mod 16)
~ 2x +5y =9(mod 16)

“solution is XE3(m0d1j6).- .
. y=T7(mod16).

(2 x 15 = 30 Marks) -
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