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B.A./B.Sc. EXAMINATION
(Sccond Semester)
MATHEMATICS
BM-121

Number Theory and. Trigonometry

B.Sc.: 40
Time : Three Hours  Maximum Marks - B.A ‘27

Note : Allempt Five questions in all. selecting one
question from each Scction. Q. No. 1 is
compulsory. Marks within the brackets is
for B.A. students. '

Compulsory Questions

. (a) If albe and (a, b) = 1., then prove that
alc. i oty
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(b)

(¢)

(d)

(e)
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(b)

(b)
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If ¢ is Euler's function, then find ¢(462).
' 1(1'4)

Separate sinh (x + iy) into real and

imaginary parts. 1 Ya(1'%2)
P that tan ! 'I +lan"[| 2 1VA(1%4)
vV iz | it bl 1
rove Lha 5 371 (
Prove that exp(2nmi)=1. 1'4(1)

Section [

Prove that product of » consceutive
positive integers is divisible by r14(2%)
Show that there are infinitely many

primes of the form 4n+3. 4(2'4)

The linear congruence ax = b (mod m)
where @ is not congruent to a (mod m)

has a solution iff (@, m) divides b.

42%)

Show that n'—4'6 is divisible by 85 if n

and a are coprime to 85. 4(2'%)
2

4. [a}.
(b)
i (a)
(b)
e )

Section I

Solve the congruences : H2'%)
x=1 (mod 4)
x=3 (mod 3)
x=2 (mod 7)

Find the highest power of 15 contained
in 736! : 4(2'%)

|
Evaluate (*TJ where ( ) denoles

[.cgendre's symbol. 4(2'2)

Prove that Euler's function ¢ is a

multiplicative lunction. 4(2'%4)

Section TI1

3/4
i i3
Find all the values of E+T and

prove that continued product of all the
values is 1. . : 4(2'%)
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(b)
7. a)
(b)
8. (a)
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Express cos®0sin?0 in a serics of cosines

of multiplex of 0. 4(2'%)

Iff sin(u+iv)=x+iv. then prove that :

) b
i Vi
==k i ] 4(2'/.‘
cosh™ v sinh™ v

11" ct, B are imaginary cube roots of unity.

then prove that : 4(2'2)

]

oe™ + Pl =

—e /2 [\/5 sin {%_E\J + cos[—

Section IV

oy

r.:|

164

cos(0+ip)=r(coso+isinc)

sl | sin(0-a) ,
prove that ¢—5 0g nlor) L 4(2'%)

(b) Solve the equation :

tan ™' l +2tan”’ l +tan”! -I—Ja-lan" l T
4 5 8 ¢ 4 -

9. i@, I
cos” (o +iP)=0+ip

prove that a’sech Ed) i+ [32 cosh’ d=1.
4(2'%)

(b) Sum to n terms the series :
cnl_l(2.12)+cnl_l(2.22)+cm"1(2‘32)+.......
' 4(2'%)
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