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7. Put n successively equal 1, 2, 3, &c., and we have the sums
of 1, 2, 3, &c., terms=2, G, 12, 20, 30, 42, &c., respectively.

Honce tho sories must bo
24 64124204 &e. =2{143+64104-15--&c. 4+ dnu(n + 1)}
Hence required sum
=2(24-34+4+&c.... +n). Put

si-1==1+2 l-3+4+&c.+n——-g(n+l).
.. Required sum
= { g(n-i-l)-—l }2=u’+n—2=(u-l)(n+2).

8. Bonk-work. If weinsert n Geometric means between « and b,
1

- in this case we get
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4. Cl': ‘,-_] X

n+41>2r, and the greatest value of r is the integer next below
3(xn+1). When u is even r=4n, when u is odd r=3}(n—1).

No. of combinations of 13 things is greatest 6 together. Hence
take 6 out of the 13 group and 2 out of the 8 group. Remove A
and B, and take 5 out of the 12 group and 1 out of the 7 group
This gives 792 groups of 6 and 7 groups of 1, and each of the former
may be combined with each of the latter to form a group of 6, i.e.
there are 792 x 7=5544 groups of 6, to which if we now add 4 and B,
tlhei)(; mggt 5644 times. The total number of selections possibie is

716 x 28.

10. Book-work.
T=a-nr={a(1-5) ) =2 -5

y =~ Cr> G_1,s0longas

n—r+1
r

V3
_r j ’ 2
Now (1—x) 9=1+P:r+1)(_1'.'|‘!_’12, 4 !MI;—LQx‘-P&c.
¢ |24 39
. 1 \-%_ 1,131 1351
()= oy tEEEt e F e

which is the given series.
a+n)"=(1 - )"

1+
__1;(1;--1)..(11_—_7'_—}_—1_)
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. Now coefl. of =" on left hand

. Expansion of right hand

_ n o«  antl) 23 .
=] + 1° m‘*— lg . (——1+21)’+ C.

n{n+1D(n4-2). . (n+r-1) «r
+ = . R
I (142
and the succecding terms will contain only powers or » higher than
xr.  We gee that

r _ r+1
(1+—.%5;=xf(1 +x) 4 =xr( 1 —{.J:+&c.)=:r,-— re 4+ &
xr—1 r—1 —(r-D r—1 -1
m_-?)-r = (l-{-.r) =2 \(‘ 11— :1-—£+&/C. }
=l r—1 xr—2 r—2 —(r=2)
= - .T_xr-*-&c. (1m= o« . (1 +x)

(r—2)(r—1)
B
T r—-2 » ™1 (r—2)r - l)xr _

=xr-2{ 1 —%2. a:’+&c}

&c.

! 12

Thus cach term after the first ontains zr, and the sum of all
thoso cooffs. must equal the coefl. of ar on the loft hand of the
identity, i.e. we must have

an41). . (- r—1) n(u+1)..(n+r-—2)_ _1—_—_!
T T S
n(n4-1). . (n4r-3) 2. r=1y n{n+1)..(n4r—4)
s G E
=3, r=2 r-1y . .
( - —T——) +&e ~(=1)r
l'gf."_ll_‘[_(%ffﬂ) *And this is the required rolation.
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4. Give the rules for finding :
(o) The area of an equilateral triangle.
(0) A Trapezium.
(¢) A Circle.
(d) A Sector of a circle.
() A Segihent of a circle.
B. Give the rales for finding :
(a) The solidity of any pyramid.
(b) The contents of a frustrum of a pyrumid.
(c) The cubical contents of any prism.
(d) The solidity of a wedge.
1. The sides of a triangle are respectively 18, 14, and 15 fect.
What is its area and the perpendicular on the greatest side ?
2. One of the sides of an isosceles triangle is 7 feet and the base
15 12 feet.  What is its area ?
3. Required the area of a segment of which the height is 20, the
diameter of the circlo being 231
4. The chord of an arc less than a semi-circle is 336, and the
diametor is 625. Required the length of the arc?
5. The longer axes of a prolate spheroid is 656 and the shorter 33

P

inchea  What is the solid contents of the spheroid ?

6. . nd the difference between thearea of a triangle whose sides
are 6, 8, and 10 feet, nnd the area of an equilateral triangle having
an equal perimeter?

7. How many standard or imperial gallons in a cistern of the fol-
lowing dimensions, viz : Bottom diameter, 60 inches ; middle di- '
amoter, 50 inches ; and top diameter, 65 inches. Depth of cistern,

40 inches ? ;

8. How many bushels.of barley and imperial gallons would the
above cistern contain when filled 30 inches from the bottom ?

SOLUTIONS.

A. (a) Area="433(side).

(b) If a, b, ¢, d, be the four sides, area=/(s—a)(s—b)(s-¢c)
(s—d), where s=3(a+b+4-c4-d). If d be one of the diagonals and p
and p, the perps. on it from the opp. angles, arca=4d(p+p,).

(¢) Area=n=r*, where #=3'14169+, and r=radius.

{(d) If I=length of arc, area=}Ir.

(e) Area of segment==area of sector—aren of triangle whoso
base is chord of arc and vertex at centre.

B. (a) Solidity==}(area of base x perp. height).

(h) Solidity=4(area of base+-area of top-+mean proportional
between then).: perp. height.

(¢) Solidity=area of base x perp. height.

(d) Solidity=}(twice length of buse-length of edge) x breadth
of base x porp. height.

1. s=}(184-144-16)=21; s—a, s—b, s—c,=resp. 8, 7, and .
. area== V21 x8x7x6=7x3x4X2xTx3x2
=y/T?*x8*x4* =7.3.4=84,
Also 2area=15 x perp.=2x 84, .. perp.=2x84+156=11}.
2. 2area=12xperp. But perp.?=7*—-6=18, .. perp.=+v13,
.. area = 6 ¥18=6x3'856. =21'9.}




