
Arts Departmelit,
6o. Prove sur of products of zst n natural

numbers.taken two and tiwo together
C. (n - 1). (n + X),(3A+2)

24
We have, denoting required sum by Y,

(a+b+c+d+. to n terms)*=au+bs+c'+..
to n terms+2(ab+ac+ .. ).

PUt U= 1, à=2, C= 3, etc.,

<n.»+r _n(+r.2nr
.2= . 23

R) . n.(n:+r).(3n+2)

24
61. Shew that the remainder after n terms

of the expansion of (r -x)-* is
(n+r ) :4' - nxnl+i

(1 -x)-*=1+2x+3x×+..+(n+1)xn +.
Let S=r+2x+3x*+ .. + -
Sx=x+2x* +..+n rxn-+nxn,

I -':4n nx»

reiainder=(r -x)- - S

62. The sum of the first r+1 coefficients

of the expansion of (i - x)-' is ,

being a positive integer.
(1-x)"= +ci+cX,+..+CrX +..

(r -)• =-l +x+x'+ .. +xr + ..
required sum equals coefficient of xr in

(z --X)-rn+î.
(m+I) m+2)..(e+r)

67. Three circles are so inscribed in a tri-
angle that each touches the other two and
two sides of the triangle; prove radius of
that which touches sides AB, A C is

(r+tan) (r+tan 2 -

(r+ +tan--)=
4)

Let circles whose centres are O» O, touch
sideBC ina , a, respectively, and a1so touch
each other and sides AC, AB respectively,

und circle .contre 0, touch the other two.
circles and sides AB, AC.

Then r, ro ri r., denuting mdii.of in,
scribed circle of triangle ABC and ofdrbove
circles, we have

O,0,r3 +rV{(r+r.)* -(r, -r.)s
=atat=2Vr,~

B C
BC=a=r, cot -+;, cot:+2Vrr~

B 2
=rcotg+cot .-

anal=anal.
C A

=rcot +cot

anal= anal.
-6.

whence Vr, cos A sin

= cos + rsin.

r, C 2 2

anal =anal.
A B Cwhence Vr ~(cos 

)+si -

c B A
r273cos g+Sin 7 sin g)..

r+tan C,2

r3  r+tan-
4

Substituting in (i) and reducing, required
expression is obtained.

68 fa +cx°68. If a be expanded in a series.
ascending by powers of (r -x). ad (r+x),.
and A, B he the coéfficients of (z -x)n+l
and (r+x)n+1 respectively.; then

A c-a"n+1

4 according as n is even or odd.
a + cx
c + ax

(ý - { (
S+ ax -a (e-a( )-

cta (x +-)

Expanding the above by Binonlial'Theorent
we obtain required.result.


