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B. Sc. (Hons.) Mathematics 2nd Semester
Examination - May, 2019

NUMBER THEORY AND TRIGONOMETRY
Paper : BHM-121

Time ;: Three hours | [Maximum Marks : 60

Before answering the questions, candidates should ensure that
they have been supplied the correct and complete question
paper. No complaint in this regard, will be entertained after
examination. -

Note : Attempt five questions in all, selecting one
question from each Section. Question No. 9 is
compulsory.

UNIT - |

1. (a) Show that a number is divisiblc by a iff the sum of
its digits is divisible by 9.

(b) Show that there are infinitely many primes of the

form 6n+5.

2. (a) Find the least the incongruent solution of
7x =5 (mod 256).
P.T.0.
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(b} State and prove Wilson's theorem.
UNIT -1l

3. (a) Solve the following set of congruences 2x =3

(mod 5), 4x =2 (mod 6), 3x =2 (mod 7).

(b) Let m and n be positive integers. If every prime

divisor of n is a preme divisor

$(mn) = n ¢(m).

of m, then

4. (a) If f(n)= Z p{d}g(%) for every the integer n,
din

theng (n)= Y f(d)

din

(b) If p=#3 is an odd prime, show that

3 :1 if p=+1 {mod12)
r 1 if p=+5 (mod12)

UNIT - llI

5. (a) Show that the roots of (1+x3)=i(1—x)3 are

{4r+1)
1

x =i tan 3 “,whcre r=012,

(2)
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(b) Form an
3n

R
SeC = S0C —, 58C —
7 7

7

7

equation

-

2T

n 3n 5n
scc-;j+secr—+501::—=

7

whose roots

Hence

4.

g

show

6. (a) If z; and z; be complex quantities, show (lu |

. 1 +2 Zy -
(i) cos zj +cosz;y =2c03-—1—i—2-c05-'3-'

3

_3tan z; —tan”

(11) tan 3z, =
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1-3tan 4}

sin h? ¢ = cotx sin 20.

(b) If tan (0+i$)=sin(x +cy), prove

UNIT -1V

that

vol

7. (a) Resolve the following into real and Imaginn

parts

(1) logcos(x+1y)

(i) log(1-c¢)

(b) Separate tan‘I(x—Iy} into rcal and imaginury

parts.

(3)

P.T.O.
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8. (a)

(b)

9. (a)

(b)
(c)

(d)

()

(f)
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Sum of n terms the secrics cosa+cos2u

+008 3a + ........ and deduce the sum of

OS5 O +m~32a cos 3a

7 .73
OS5 cos“a cos o

Find the sum of 1+

UNIT -V

(Compulsory Question)
If n is an integer, show that n(n® ~1)(3n+2) is
divisiblc by 24.
Find the remainder when 220 is divided by 7.
Evaluate pu(130).

Evaluate {'_]_‘?_}
(23

/

Prove that i' =¢ W"* g /2

Solve for x:tan ! 2x + tan "1 3x :E

(4)
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