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SECTION -1

All the first 10 questions are compulsory. They carry 1 mark each :

. Find the least non-negative solution of 12x = 5 (mod 25).
. Give a complete set of representatives for Z/9 Z.
. In which congruence class in Z/7 Z is 2016 ?

. Define Euler's phi function.

o s ® N

. Find the relative extrema of f(x) = 1+ 8x — 3x2.

o

. Evaluate J(x’ +x+5)dx.

o
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1
. Evaluate Im dx,

®

©

. Find the polar coordinates of the point whose rectangular coordinates (0, —2)
satisfiesr > 0and0 < ¢ < 2n.

10. Express the Cartesian equation 9xy = 4 in polar coordinates.
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SECTION -1

Answer any 8 questions from among the questions 11 to 22. These questions carry
2marks each :

1.

What are the units of Z/5 Z ? Also find the elements that are not units.

12. Find the inverses of 2, 4,5,7inZ/13Z.

@

. Solve [3] X =[11]inZ/17 Z.

2

. Verify that ¢(ab) = ¢(a)o(b) fora=7,b=8.

15. Write down the addition and multiplication table for arithmetic modulo 3.

>

. If nis any number, prove that n (n + 1) (n + 2) is divisible by 6.

=

. Use a double integral to find the volume under the plane z = 2x + y over the
rectangle R={(x,y):3 < x<6,1<y<2}.

E——

sin6de

3

. State the fundamental theorem of calculus and obtain

wl;

19. A particle moves with velocity v(t) =sint, 0 <t < g (miles/second) along an
s-axis. Find the displacement and distance travelled by the particle during the

given time interval 0 <t g% .

20. Evaluate [cos 46 2~ sin 46 do.
21. Sketch the region whose signed area is represented by the definite integral

s
Ix dX and evaluate the integral using an appropriate formula from geometry.
4

22. Find the area of the region enclosed by the rose curve r = cos 26.
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< SECTION - Il
Answer any 6 questions from among th ions 23 to 31. These questi y
4 marks each :

23. Define the order of a modulo m and find the order of the non-zero elements of
ZIZ.

2

. If eis the order of a modulo m and a' = 1 (mod m) then show that e divides f.
25. Prove that [a] is a unit of Z/m Z if and only if (a, m) = 1.

26. Given the position function and velocity function for a particle in free fall motion
as s(t) = o+ Vot — %g(z and v(t) = v, - gt, a projectile fired vertically upward
from ground level with an initial velocity of 16ft/s :

) How long will it take for the projectile to hit the ground ?
b) How long will the projectile be moving upward ?

N
L]

Find the area of the region enclosed by the parabola y = 2x —x2 and the x-axis.

N
3

. Define the average value of a function f on [a, b]. Suppose that the acceleration
function of a particle moving along a coordinate line is a(t) = t + 1. Find the
average acceleration of the particle over the time interval 0 <t< 5 by integrating.

29. Find the volume of the solid generated when the region between the graph of the
1
equation f(x) = 3t x*and g(x) = x over the interval [0, 2] is revolved about the
x-axis.
30. Show that the lateral surface area S of a right circular cone with height h and
base radius ris S =nryr* +h? .

)

. Find a number in the closed interval [%, g} such that the sum of the number
and its reciprocal is :
a) as small as possible
b) as large as possible.
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SECTION -1V
Answer any ions from among the i to 35. These questions carry
15 marks each : \
32. a) State and prove Fermat's theorem.

33

b) Show thatif 7 does not divide n, then 7 divides n'2 1.

a) i) State and prove Euler's theorem.
ii) Show that 32" + 24n — 1 is divisible by 32 for any integer n.

b) Find some b so that {0, b, b2, ..., b™} is a complete set of representatives
for Z/m Z whenm =5.

. a) Use cylindrical shells to find the volume of the solid that is generated when

the region under the curve y = x3 — 3x2 + 2x over [0, 1] is revolved about the
y-axis.

2
b) Find the arc length of the curve y = x3 from (1, 1) to (2, 2,/5) .

. a) State focus directrix property of conics and derive polar equations of the

conic sections from their focus-directrix characterization.

1
K S -
b) Sketch the graph of r = -



