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Fourth Semester B.Sc. Degree Examination, April/May 2019
(CBCS Scheme)
Mathematics

Paper 4.1 - ALGEBRA AND CALCULUS - 2

Time : 3 Hoursf {Max. Marks : 90

Instructions to Candidates : Answers ALL the questions.

1.

10.

11.

Answer anv SIX of the following. (6 x 2 = 12}

Evaluate J( X+ v)dy + (v — x)dy along the parabola y° =x from (1, 1) to (4, 2).

Evaluate J.I(.x': +3vT)dv dy
‘3

If » :\/xz +y +z find Vr.

Prove that div(grad ¢)=V ¢ .

Show that the subset H ={1, -1! is a subgroup of group G={1, -1, i, —i} with
respect to multiplication.

Find the number of generators of a cyclic group of order 60.
Prove that every subgroup of an Abelian group 1s normal subgroup.

Define endomorphism and automorphism.

Answer any SIX of the following : (6 x 3 = 18}

Evaluate '[ J-e” elydx.

2
Evaluate I [xgyz dz dy dx .
60

Find the unit vector normal to the surface x” +2y -3z =5 at (1, 2, 0).
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Show that F =(x" — v2)i +(y° — zx)}' +(z° — xy)£ is irrotational.

If His a subgroup of group G then prove that H = H~'.
Prove that every cyclic group 1s an Abelian group.

Prove that intersection of two normal subgroups of a group G 1s normal subgroup
of G.

If f:G—>G" defined by f(x)=log,x, Vxe( where G is a multiplicative group

of positive real numbers and G’ is the additive group of real numbers. Verify fis
homomorphism. Also find Kernal at homomorphism.

Answer any THREE of the following. (3 x5 =15)

Evaluate ﬂ(x—t—2y)dx+(_4—2.1‘)::{1’] around the ellipse whose equation is
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Evaluate szdx dy taken over the positive quadrant of the circle x” +y" =a”.
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Evaluate {I J y

dy dx by changing the order of integration.

Evaluate ”jxyz dz dy dx where v is bounded by the plane x= 0, y =0, z= 0 and
¥4z =l.
Answer any THREE of the following : (3 x S = 15)

Find the angle of intersection of the sphere x’+y’ +z°=29 and

X" 4y +z +4x—6v-8:-47=0 at (4, -3, 1) common to them.
Prove that div(r® -7)=6r° where ¥ =%, + , + zk .

If ¢ is a scalar function and A is a vector function then prove that

—

curl{g A) = ¢(curl ﬁ) + [grad ¢] x A

State and prove Green’s theorem.
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Answer any THREE of the following : (3 x § = 15)

Prove that G ={1,5, 7,11} is an abelian group with respect to multiplicative
modulo 12.

If Hand K are any two subgroups of a group G then prove that HK is a subgroup
ifft HK = KH .

In a group G, V aeG then prove that O(a) = Ofa™!).
State and prove Lagrange’s theorem.

Answer any THREE of the following : {3 x 5 = 15)

Prove that A subgroup H of a group G is normal iff every right coset of Hin Gis a
left coset of Hin G.

It N1s a normal subgroup of G and H is only subgroup of G, then prove that NH
i1s a subgroup of G.

If /:G— G is homomorphism of groups then prove that

(a) f(e)=€e where ecG and ¢ G’
b)  flaH)=[f@]'V acG

If /:G-—> G be a homomorphism of groups with Kernal K then prove that K is
normal subgroup of G.




