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ceived & peach? Mary had three apples, she gave two to her
sister and one to her cousin, how many had she left? How many
is two times ono? Threo timesono? How often is ono contained
in two? in three? Jano hasthree cents, and wishes to buy pons,
which cost two cents each, how many can she buy ? how much
will she have left? &e., &e.

The teacher similaxly proceeds with tho analysis of the number
FOUR. One ball and one ball and one ball and one ball are four
balls; four balls are four times one ball; two balls and two balls
are four balls; four balls ars two times two balls.

(To be continued in next No.)

HOW TO TEACH MENSURATION.

W. J. CARSON, H, M. MODEL SCHOOL, LONDON.
IL !
TRIANGLE.

Case 1. To find the area of s triangle when the base and alti-
tude are given.

1. Begin tho lesson by giving three or four simple examples in
finding tha area of a rectangle.

Example. Find the area of a rectangle whose base is 24 and
altitude 14.

2. Cut, out of paper, a ractangle whose base and altitude are,
say 12 and 8 respectively. Pin it on the blackboard, and have the
clags find its area.

8. While the rectangle is pinned on the board, cut out of it a
triangle whose base is the base of the rectangle, and altitude the
altitude of the rectangle. Then lay the pieces which are cut off
upon the triangle.

Question the class in the following manner :

Ques. How does the size or area of the pieces compare with the
size or area of the trinngle ?

Ans. The ares of the pieces is equal to the area of the triangle.

Ques. How does the area of the triangle compare with the area
of the rectangle ?

Ans. The area of the frirngle is onoe half the area of the rec-
tangle.

Ques. If you had tho area of the reciangle, how would you find
the area of the triangle ?

Ans. Iwould take half the area of the rectangle to find the
aren of the triangle.

Ques. If you had the base of a triangle and ihe sltitude, how
would you find the area ?

Ans. and Rule. 1 would multiply the baseby the ailtitnde, which
would give the area of the rectangle, and then tske half of it for
the ares of tho triangle.

Ques. How could you find the area w:thout taking helf the
product of the base into tho altitude ?

Ans. I would multiply the base by balf the altitude, or multi-
ply the altitude by half the base.

Ques. What would be the area of tho rectangle that wgs pinved
on the board ?

Ans. The area would be 12 multiplied by 8, which is 96.

Ques. What would be the area of the trumgle that was cut out
of it ?

Ans, The ares of the triangle would be the base 12, multiplied
by 4 (balf the perpendicnlar), which is 48.

Ques. What are the factors of the aren of a triangle?

Ans. The factors of the aren are the bnse and hslf the altitude,
or ths gltitude and half the base.

Ques. If you had tho area of a triangle and tho base, how would
you find the altitude ?

Ans. I would divide the arca by half the base to find the
altitude.

1. Find tho area of a trinngle whoso baso is 64 and altitudo 86.

2. Find the altitude of a tricugle whose area is 462 and base 42.

8. Find the baso of & triangle whoso area is 806 and altitude 18.

_ 4. Find tho number of acres in a triangular field whose base is
82 rods and altitude 26 rods.

Geometrical proof, Euclid I. 41.

Case II. To find the area of a triangle when the threo sides are
given.

Mechanieal proof. None.

RuLr.

From half the sum of the three sides sublract each side severally;
multiply together the half sum and the three remainders, and extract
the square root of the product.

DEMONSTRATICN.

1. When the three sides of a triangle are given, and a perpendicular
let fall from the vertical angle upon the base, to find the segments of
the base.

Let a, b, ¢ denote the sides of the triangle ABC; then, by
Euclid L. 47, b*~ A4 D* =CD?, for the same reason a* — DB* =

CD?; .. b3~ 4AD* = a* — DB* and a* — b* = DB* — 4.D%, and
(DB+AD)(DB-AD) = a*-b>.
as® — b3 at =03 .
DB - AD =pp—7p = o ¢being=4D+DB.

Therefore &

is equal to the difference between the seg-

L g% ]
wents DB and AD; snd c— = {wice tho shorter segment,
.. shorter segment =} ( - a’—b*) =x0tb o
c 2
RULE.

To find the segment of the base, from the square of the base and the
square of one of the sides subtract the square of the other side, and
divide the remainder by fwice the bause.

2. To find the perpendionlar let fall upon the base.

Buclid I 47. 4C*—AD*=CD* .. b*= % (" + i’c :.‘_") R

4brce — (b2 + ¢ — a2)?

.. CD, the perpendicular =

dcr
e e
2
8. To find the area.

I == ABXCD (b=-i-¢:*—-a’)2
2 4c
— * V4brcr _(bi + ¢t _as)z.

Tho quantity under the radical sign being the difference between
{wo squares may be resolved into the factors (2bc - (b* + ct—a*)
(2bc—(b* 4 c=—a*); and these in the same way may be resolved
into @+c+a) (b c—a)and (e+b-c) (a—b +¢).

Area by case




