drts Department,

60. Prove sum of products of 1st s nawural
numbers-taken two and two together
B (=1} (1) (384 2)

24
We have, denoting required sum by S,
(atb4ctd+ . 1o nterms)d =av 48 o3 4.,
to # terms+2(ab+ac+..).
Put u=1, 6=z, =3, ete.,
w28 (n.n+x )z n.(n-c-;?s(zn“)
(72— l) 2. (n41).(3n42) '
= 24 :
61." Shew that the remainder after  terms
of the expansion of (1 -x)-* is
(11f-1) 27 ~ pranir
(r-z)
(T—2)~t=r1+t2v+ 320+ ., +(nb1)an +..
Let S=1+422+432% + .. + a1,
o Sr=xb2aV b1 [Pl pfpxn,
I it nx®
Co S=TTE T
o* remainder=(1 - x)-3~§
{24 1) 2P — g2
T L
62. The sum of the first 71 coefficients
' lmyr
I»

of the expansion of (1~x)-"is Y 1

¥

being a positive integer.
(1=2)M=I4ec, xtcg x4 .iterar +..
(A =2)d =1Fx+x%+ .. 42"+,
-, required sum-equals coeﬁicxent of &% in
x)—-m+ 1
e (m+x) (m+z)..(m+r)
. B

(x-

| mtr

T

'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 48, 4C is

,(H‘tap %) (r+tau %)

2 A
(1+tan 4) |
Let circles whose centres are O, O, touch
side 5Cina;, a, réspectively, and also touch -
each other and sides 4C, 4B respectively,

1625

and circle .centre O, touch the other two.
circles and sides AB 4c.
Then #, 7, #,, 4y desoting radii of in.

1 scribed circle of triangle ABC, and ofiabove

circles, we have
0,0,=r, -f-r.,\/{(?‘, +r)e - (s -f‘,)’}
=a,8,=2\/ry7,,

B [
o*y BC=a=y, cot — 5 trecot 4-2\/?’9:‘,,

=r(cot:';~+cot -;)
anal=anal,
+¢2V/fr ry

A
s ry Ot 7 H7, cot

C
=r(cot 5 oot ;‘) (1)
anal=anal,

+

—_ A .
whence V7, cos 2 TVrysin

- B .. B
=V, cos —+v/r, sin -
aunl-anal.

whence V7, (cosf- +sm — =sin -—)

C e c _ B
=\/r,_(cos;+sin—-

2
o« 2o

"1+tan£l"2
RS Wby |

R
7s l 1+tan ﬁ}
4

—-sin —}«
sin 2_)

Substxtutmg in (1)-and reducing, required
expression is obtained.

68. If +“
ascending. by powers of (X—x) and (r+z),.
and 4, B be the coefficients of {1 - x)s+2
and (14z)n+r respectively.; then :

A (c‘ -a "+‘

be expanded in a series.

B =& chal

+ accordmg as # is.even or odd.

a+ox

¢+ ax
¢+ axy -t e=a)(x =z)y —
a+cx) = { atcx } (@

| =(:2%) " =- {: (c+a)(r+x)}-*()

@ -+ X¢ atcx

Expanding the above by Binomial’ ‘Theorem,
we obtain required result.



