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10.
11.

12.
13.
14.
15.

Section A

All'question

8 can be attended

Elach question carries 2 marks.

. Show that % — 32 -+ 22 — 22— 3

. Write the cubic equation with the

is divisible by = — 3.

roots 0, 1, 2.

Max. Marks : 80

Find the quotient and remainder when 3z* — 227+ 22% — 52+ L is divided by & — 2.

Find A of the equation 2® + 62® -+ 92+ 8 = 0.

State Fundamental theorem of Algebra.

How many real roots has the equation WOt -2 —22-1=0

State well ordering principle.

Iind the quotient and remainder when —325 is divided by 13.

Express (18,28) as o linear combination of 18 ond 28.

State Lamé’s Theorem.
Find the canonical decomposition

Determine whether the LDIE 122

of 1661.

+ 18y = 30 is solvable.

Define Pseudoprime. Give an example.

Find ¢(81), where ¢ Fuler's Phi

Prove that the product of any tw

form.

function.

o integers of the form

dn 4 1 is olso of th: gAmne

(Ceiling: 25 Marks)



Section B
jons can be attended

All quest
s 5 marks.

LEach question carrie

_ Solye the equation .
i 3;3 1622+ 23z —-6= 0, if the product of the root is 1.

limit of the positive roots of the equation
34 62+ 32— 10=0.

atic factors : a* + a3+ 2 +a 1,

17. Find an upper
g — 7ot — bz

18. Factorise into real linear and quadr
19, Prove that there are inﬁnitély many primes.

20. Find six consecutive integers that are composites.

21, Provel that if p/ab, then pfa or p/b, where p is a prime.
99 Tind the remainder when 3*7 is divided by 17.

93, Prove that a®™ = 1( mod m),where m is a positive integer and a any integer
with (a,m) = 1.
(Ceiling: 35 Marks)
Section C

Answer any two Question
IEach question carries 10 marks.

24, Egcamine whether the equation
28 + 3% — 362! — 4573 + 03z
62" — 452° + 931% + 1322 + 140 = 0 has integral roots or not.
25, HndiEhs : i
5. (a) Find the number of positive integers < 3000 and divisible by 3, & or 7.

(b) Solve the congruence 12 = 48(mod18)
26, State and prove Wilson's Theorem.

27, (a) I Cis & multiplicati
plicative function. then
\ prove that I(n) = Z f(d)

is multiplicative. ¥

(b)

Prove that t :
he fau and s19ma functions are multiplicative

(2x10 = 20 Marks)
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10.
L
12,

Max. Marks : 60

Seetion A
All questions can be attended.
Each question carries 2 marks. Overall ceiling 20

Let f(x) = sinx. Evaluate f: sinx dx by trapezoidal rule with n = 2.

Find the components and length of the vector ¥ with given initial point P:(3,9,1)
and terminal point Q: (3 — 9,1).

Letd = [1,3,2],] = [2,0,5]. Find d. (@ — b) and &. (b — @)

Find a parametric representation of the straight line through the point (4,2,0) in the
dircction of the vector i + /.

Find the directional derivative of x? + y? at (1,1) in the direction of 2i — 4j.

State Green’s theorem in the plane.

Write a parametric representation of the sphere x? + y* + 2 = 16

Evaluate the line integral [, F(@r).dr where F(r) = 5zi + xyj + x*zk and C
is the straight line segment ti+tj+th,0=t=s 1.

Evaluate the integral [ F.dr from (0,1,2) to (1,—1,7), where

F = (3x2dx + 2yz dy + y2dz). Given that F has potential f(x,¥,2) = x? +ytz.
Find the polar form of 3 + 33 L.

Find the value of the derivative (z — 0)/(z + i) ati.

Find an upper bound for the absolute value of the integral.

(Ceiling 20 Marks)



13.
14.
15.
16.

17.

18.

19.

Section B

All questions can be .
[ach question carries S marks. Over

attended.
all ceiling 30

0,1,2 of the function f(x,y) = x* + y2

o / tc—
Sketch the graph and level curves a
x2 —z3 at (4, —2.8).

: = el
Find the gradient of the function Fx,y,z) = xy“+3

2 v
o ki — O
Find an equation for the tangent plane to the su! face z = x "y at the point (2,1,4),

Find the value of a if u= (axy —z8)i+ (x% + 2yz)j + (¥% — axz)k is
irrotational.

If  flxy)=x*y—2xy
[, f(x.y) dA.

Evaluate f; fnz fnl (x + y + 2) dzdxdy.

4_- o 2 - b N
Integrate Z—%:——L in the counter clockwise sense around the circle |z| = 1.5,

and R:0<x<3-2=<y<0, then evaluge

(Ceiling 30 Marks)

Section C
Answer any onc of the questions.
The question carrics 10 marks.
Using divergence theorem evaluate the net outward flux of the field
F=(x*i+x%yj+x%zk)across the closed surface S consisting of the cylinder
x* +y* = 4,0 < z < 1 and the circular disks z = 0 and z = 1; (x? + y% < 4).

(a) Prove that f(z) = x* + y2 is nowhere analytic,

5z2+7
(b) Evaluate
gSC z%+2z-3

dz,where C: |z - 2| = 2.

(1 x 10 =10 Marks)
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Section A
All questions can be attended.
Each question carries 2 marks. Overall ceiling 20

| Show that the function f(z) = z* +2z+ 1 isanalytic for all z.

2. Express the complex number % in the form a + ib.
3. Evaluate f; r(t)dt, where v(h) = tA1 - bt)+ 6t3k.
s : .3 4.
4. The characteristic equation of the matrix {5 2] is :

B e

5 The Rank of the matrix A = [3 6] is .

Convert (1,0, —+/3) givenin rectangular coordinates to spherical coordinates.
State Cayley Hamilton Theorem.

Find the Polar form of the complex number z = —V3 + .

Find the derivative of f (2) = (4z +3)(Z 2 _gz+ 4i).

dz dz
10. Ifz = 3x%y* + 9x® + y® + 5, find o~ and 55

SO g R

11. The vector function r(t) = @ €OS ti+asint/,0sts 21t represents

z+Z
12. Show that == = Re(z).



Section B

i ded.
uestions can be atten g
Each ::L:Lgﬂun carries 5 marks. Overall ceiling 30

)=E is no where differentiable.

13, Show that f(z s
14, Find the pflramctric equation of the tangent (o the ellipse = 5 —= 1 at p: (1‘ ﬁ, 0)‘
15. Find the gradient of the function f (%, y)=e*y+ sin(xy) at (2,0).

of the equation z* +1 = 0.

21—2]

16. Find all solutions

17. Find all Eigen values of the matrix 4 = LI] 2 g

18, IF T is a vector field having continuous second partial derivatives, then prove that div(curl F)=(,

19, Compute (2 — 20)°.

20. Let C denote the line segment y = 2x + 1,-1<x<0andG(x,y) = 6x2 + 3y2. Evaluate the

line integrals [, G(x,y)dy-

Part C
Answer any one of the question.
The question carries 10 marks.

26

dz, where C is the circle
z3-z

21. State Cauchy’s Integral formula. Evaluate ﬂ‘

|z=1/2| = 1, oriented in the counter clockwise direction.
22, Letu(x,y) = log, (x* + y?). Verify that 1 is harmonic. Find the harmonic conjugate function

of u and form the corresponding analytic function f(@) =u+iv.



