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GEOMETRICAL PROBLEl\IS. 

1. "That are the derivations of the terms geometry, point, 
line, rectilincal, angle, 'Vertex, obtuse, acute, ci·rcle, circum

ference, periphery, (.entre, radi.us. dian/cte1', semic-irrlc, seg
ment, triangle,. trilateral, quadrilateral, 'multilateral, equilate
ral, polygon, tsosceles, hypothcnu::;e, scalellc, rhombus, trllpc
:zium, diagonal, parallel, jJl'u/;{em, theorem, proposit'WJI, h!JIJV
lhesis, corollary, deductio!l, poslulate, axiom, coincide, lemma, 
urea, puimctcT 1 

2. Define, postulate, axiom, lemma., tr(lpcziwn and paralll'! 
right lilies. 

3. If two circles intersect each other huving a comnl011 radius., 
the figure formed by joining the extreluities of that radins" ith thl~ 
points of intersectioll, is a rhombus . 

• 1. If the commou radills be prodnred to meet both eiYc'I!':'!, 
the figures formed' by joining the point5 of intersectioll alld the 

. {'xtrcHlilies of the diameters so formed, are cquilatert.ll triangles. 

rl. The equilateral triangle on the commou radius is one-third 
of either of the.fonner. 

fl. The Hgnre formed by joilling the points or illt('r~E'ctjoll 
with the extremities of either diameter is four times as grcuLas tlH:
f'quiiateral triangle on the common radius. 

7. The line joining the points of intersection dividE'S thaI 
lignr.e into parta, which are as three to one. 

8. Tile rhomhi, formed by joining the points of intcl'spctinq 
with the neilC. and remote extremities of the diamctcl'$, are as ()lW 

1() four. 

9. The line joining the points of inter:;ectioll ClIt$, the COIJl
IIJOn rndius at right angles. 

10. In drawing a right line equal to a gi\'erLrigbt line frOll! a 
giyen point) show that the problem admits uf eight dil1'el'eUL COl:· 

srruf'liolls. 

] 1. Thp radiuI'l of the .second circle, is cquill to the sum Of 

d(fJrrcllCG of the giycn line., and the side of the eqnilateral triallgll', 

12. If t\'I'O sides of a triangle be equ<11)the OPIJGsilc nIlgle,:; ,Hi' 
also eqnal; prove this without prodU(~ii1g.the,eq1::ltll sides. 

J:~. On what OCCas~Q:1l8 is the l,!tter part of the- fifth prolJositiol.l 
Ilpplied thronghollt the elelll(;'n:~ of Euclid 1 
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14. In the construction for the sixth proposition of Euclid'~ 
r>1t"ll1ents, what objection to measuring 011' the required portion 
from A. instead of B. 

15. Explain the nature of the ex ausw"do or indirect process of 
proof. 

J 6. To what purpose i.'l the seventh proposition applied, and 
what is the form of argumeut made use of 1 

17. Prove the eighth proposition without an application of the 
sc\'cnth. 

113. If an isosceles and an equilaieral triangle ue constmcted 
on a common base, under what circumstances, ,,,ill the yertex of 
the laHer fall below, upon, or above that of the former? 

J9. In constructing for the bisecfion of a rectilineal nngle,slnte 
the adnmtage of the particular position of the equilateral triangle. 

20. 'Vere the vertex situated abo\"e instead of below the 
b,,~e, in what case would that construction be inapplicable '? 

2]. In the bisection of a given finite right line, ,yould the Jat~ 
tel' bo admissible. 

~'"2. The line bisecting the vertical angle Orall isosceles triangle, 
hi:5ects the base at right angles. 

23 The line drawn from the vertex to the middle point of the 
base of an isosceJe~ triangle, bisects the \'ertieal angle and is per
r(~ndicuiar to the base. 

24. If the perpendicular from the vertical angle of a triangle 
.iJiseet:3 the base, the triangle is isosceles. 

2.5. If two isosceles triangles be described upon opposite 
..:iJes of a common base, the line joining their vertices bisects the 
base at right angles. 

26. Determine a point within a triangle equi-distant from its 
:lngular points. 

21. Write down the complements and supplements of 45, 
50, ~, 60, 65, 70, 75, 80, 85, degrees. 

28. "Vhy is an obtuse or u right angle the greatest angle of n 
tri,mgle1 

29. Prove the equal angles of an isosceles triangle necessarily 
aeute. 

30. If two sides of a triangle he unequal, the opposite angles 
are I,llso unequal, and the greater angle is opposite the greater side, 
prove this by producing the shorter of the two sides. 

31. To what propositions are the eighteenth and ninetee)1th 
Bll::dllgOUS? 
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3:l. The ditT~rel1ce between any two sides of a triangle i::l 
Jess than the third side. 

33. To what propositions are the twenty-fourth and h~'e-!lly. 
fifth analagous 1 Include them all under one gellcntl emmcwt101L 

34, If any number of isosceles triangles be described on a 
~Ol1l1110n base, the perpendicular from the middle of the base pa:;~ 
se:s through all tbeir ve11lces. 

33, The same construction being made, the line joining the 
yerticcs of ally two, when producedJbisects the base at right ungle::-. 

:36. Determine that point in a right line, eqnally dist<:tBt 
from its extremity, and another point given in position. 

:~i Determine that point in a right line, at "vhich a perpen
dicnJuf of given length, sllbtends half the angle Wh1Ch it snbt€l](b 
at any other given point. 

38. At what point of a right line does a given perpelldicu!lll" 
subtend an angle of 7° 30 minutes? 

39. Given the position at which a perpendicularto a rigbt li1l8 
at a giYell point, subtends an aHgle ot 3°,45 minutes, required tbe 
height of the perpendicular. 

40. Distinguish bet\yeen the fourth, eighth, and twenty-sixth 
propositions? 

41. From a given poillt, draw the shortest line possiLle to a 
given right line. 

42. If a perpendicular be drawn bisecting a given }'ight linr, 
any point ill this perpendicular is at equal distances, and allY poillt 
witbont the perpendicubr is at unequal distances from the l'A· 

tremities of the line. 

43. If several right lines be drawn from a point to n. gin>ll 
right line, then those eqnally inclined to tbe perpendicnlar are eqmll 
and, 'Vice -rersa. 

44. Those which meet the right line at equal di.::itnnccs frODI 

the perpendicular are equal and, vice ursu. 

45. Those which mal<e greater angles with the perpendicular 
are greater, and 'vice versa,. 

46. Tbose which meet the line at greater di~tances from ~!Jc 
perpendtcular are greater, and 'Vice ursa.. 

47. It is required to erect a line of fence across the corner rf 
a rectangular plot of ground, which shall bisect the month of a 
circular cistern situated lIear it, and make equal angles with the 
enclosure.3. 

48. If the line drawn uisecting the vertical angle of a triangle., 
bisect;:; the. base, also, the triangle is isosceles. 
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40. 111 general, a right line being drmvll from the H~rtex of tt 
triangle to the base; if any two of the five followillg equalities be 
established, the others may be de(luced;-

"rhe equality of the sldeg, 
'~. The equality of the angles at the bnse. 
;{. The equality of the nngles under the line UnIWIU\lld Ihe bnsc. 
4. The equality of the angles under the line drawn and the sides. 
5. The equality of the segment:s of the base. 

50. If two tria:l1gJero; be col1structed on a common base, the 
JitTerence between tlleir vertical angles is the sum of the angles 
contained by the coterminous sides. 

S1. It is required to construct n cistern on n concession li~le 
'which shall be equally distant from two dWf'lling houses iu the ,·i
eillity, situated on tbe same or opposite sides of the Jille. 

52. The right li11e \"hich bisects the vertical exterior angle of 
~n i:5osceles triangle, is parallel to the base. 

r):}. Gi\'en the position of D. window, determine lhat ofa mir
ror 011 the opposite wall. which shall reflect the images of external 
uhjects to the eye of a person, the position of which is also giYel1. 

54. The right line dnnvll from the vertical angle orun isosce
Ip,g triangle, bisectilJg the ba:,:e, is paraHel to Jines joining the ex
tremities of the base aud of the side.3, produeed tbrough the "ertex 
to their own length. 

55. It i" reqnired to divide 11 qnadrangnlar field into three por
[ions, by lines nra\Vn Ii-olll the extremitie~ of one to SODle point in 
the opposite side, so thnt the length of fellce mRy be as short u-; 
llussible. 

56. The right line drawn from the vertex of an isosceles tri
'angle par~llel to the base, bisect; the vertical exterior angle. 

G7. If the linp drawn from the verticAl nngle of ::t. triangle, 
parallel to the base, bisects the vertical exterior angle, the triangle 
is isosceles 

58. If t",'o right lines which intersect each other be parallel 
respectively to two others, the angles illelnueu by these pairs oj' 
lines will be equal respectiveiy. 

59. If a lille be pel'pend.jcular to one of two parallelliues, it 
Will also be perpendicular to the other. 

GO. If one of two lines containing a given angle be pa~·aUe.l 
to one of two others contaiuing un equal u~lgleJ the rell;lainiug Hnes 
are also paruIlsl. 
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61. Through a given point to draw a ~traight line so that th'f 
paris of it intercepted between that pointand perpendiculnr~ dra\n':. 
from two other given points fIlay have a giveu ratio. 

{~2. '1'0 tr.isect a right angle. 

~'~3. To trisect a given finite right liue. 

6~i. To «i\'ide n. given right line into any JlIunher ()f ('Irw",) 

.y)arts. 

65. A blank book of gi,-en nw..gnitude i"l'J to he rl'll~d, m t!tnt 
each opening shall contain thirteen lines, equi-distant frow ":Lett 
'Other, with half an inch of margin abo\le and below. 

66. DeilIle a TeenlJ"{wt angle and explain the nature of (MI((lrr 

.and concex figu.res. 

67. All the exterio; angles of any rectilineal tigure equal fclHr 
rIght angles, together with the excess of e,-ery l'l.'entnmt ~;tI~I,· 
u"bO\-e two right angle~~ 

J38. A tl-iangle -cannot hu\'e a reentrant angle" -<1. .qnadrilaft-r:d 
nwv hm-e one, ano a figure of n sides must huye ~It h~a"t tbr'-'t' 
ordinary angles. 

69. The sum of the Ullgles of ever), reetilineal fignrp. is eq!lnt 
to an even number "Of right ungif's. 

70. If one angle of a trial1g1e contains 900 it i.s €(Iuai to thfo 
f,um of the other two, and rice rasa. 

il. If one nngJ€.of a triangle be greater than the !Onm ,-,t' \1)(; 
.v1her tw@, it is greater than a rigbt <Ingle, and viu..! u:rsa. 

72. If one nngle of a triangle be le8s than a right <mgtf'. iT i ... 
.less than the SUIll of the other two angles. 

73. In all isosceles trio.llgle the v€'rticnl ext('ri~w :tn~l(~ i ... : 
double of either of the angles at the Lase. 

74. In an eqniialeral triangle :my exterior :Hlgl~ 'i;<; douhlf' 
of either of the interi<lr. 

75. Detennine the l'imgnitude of the angle(lfa regular 1\{'III:I.

gon, hexagr{)n, octagoll, Rnd decagon. 

76. vVhat c{mditions are necessary, lhat any particular, H:!lI-

~a., figure may cOllstitute the elements of a pavement! -

77. Of what reguJar figures maya pn.vement be compos~d? 
78. When the angle of the constituent figure is.a .·i/WJ:iJIIllfll, 

\V hat is the description of pavement] 

79. If a right 1ine be drawn from Ole v-attical angle of n trio 
angle to tbe middle point of the i.Hlse, show that the verttf'.:ll ung4; 



is right, acute, or obtuse, according as thatlintl is equal to', gJeater 
or less than half the base. 

80. On the same suppositioll, the bisector of the base is 
I!3qual to, greater or less thaD half the base, according as the yertical 
angle is right, acute or obtuse. 

81. Erect a perpendicular to the extremity of a line withont 
prodllcillg it. 

82. The ciagonals of a parallelogram biscct each other. 

83. If the diagonals of a quadrilateralfigltre lJ.isect each other,. 
the figure is a parallelogram. 

84. If the 'opposite sides of n quadrilateral fignre are equallo 
elich other, the figure is a parallelogram. 

85. If the diagonals of a quadrilateral bisect the figure, it is a 
parallelogram. 

86. If the opposite angles of a quadrilateral figure are equal: 
to each other, the figure is a parallelogram. 

87. In <A right a.ngled paral1elogral11, the diagonulsare eqnaJ. 

88. If the diugollah; of a parallelograrn are equal to each otb
.... r, it i:; a rectcmgle. 

89, In general, if in a quadrilateral figure, the followiug pro· 
l)erties be established, the others may be dedueed. 

1. 2. The par:111elism of either pair of opposite sides. 
:~. 4. The eqnality of either pair of opposite sides. 
5. 6. The equality of either pair of Ollposite angies. 
7. 8. The bisection of either diagonal by the other. 
9. 10. The bisection of the area by either diagonal. 

!:JO. These ten data combined in pairs gi,'e jorty:fivc clifferent 
('omhination-s ; to establi!::lh, therefore, allY of the eight remaining 
properties, there will arise lh1'Ce hundred and si:rty different que~~ 
~ions respecting such quadrilaterals. 

91. The right line drmnl from the vertex of a triangle bisec~ 
ting the base, bisects the area. 

~)'J. If hvo triangles haye two sides, of the one equal to 11vo. 
sides of the other and the included angles supplemental, they will 
iw.ve the same area. 

93. 'Yhat data are necessary to establish the equality of hyo 
triangles? 

94. \Vhen two sides and an angle opposite one in each are 
equal; sho\..,.. thnt the case admits of hvo solutions. 

95. If the base of a triangle be divided into any numher of 
equal partg, lines drawn from the vertex to the several points of 



division will divide the area of the triangle into as many eqnai 
parts. 

96. 'l'he line Joining the points of bisection of the sides of;'] 
triangle is parallel to the basc. 

. 97. A parallel to the base of a triangle through the poTnt of 
bisection of one side, will bisect the other side. 

98. The line joining the points of biseetion of the sides of a 
triangle cuts off a triangle which is one fourth of the giY€'n triulIgle. 

99. The lines Wh1Ch join the middle points of the three siuc.i 
of a triangle, divide the tri:;mglc inlo four equ::d part~. 

JOO. The line joining the points ofbi;.;ection of each pair ur 
sides, is equal to half the third side. 

] 01. The area of a triangle i3 eqnal to aIle half of the bil~C" 
iuto the perpendicular altitude. 

] 02. If the four sides of a quadrilateral figure be bisected, llnd 
the middle points of each pair of cOlltenuillons sides joined, the 
joilling lines will form a pinalldogralll, whose area is equal tu half 
that of the parallelogram. 

] 03. The area of a trapeziulll hallJng t'>"o pat-alief sides, i:=. 
equal to half tbe base iutu thu SUUI of tho~e pLnallel ~idc.'j. 

] 04. A parallelogram i!:l equal to :J. triangle 011 the SUllle Lus~ 
and of twice the altimde. 

105. If 11 parallelogram and a trinnglf:' hflve eqnalilltitnde~,(mrl 
the b:tse of t1le triangle be double that of the i)arallelognun, they 
will h:.:.ye equal areas. 

] DB. Describe 11 sqlwre \ .. hich shaH haye the same area as a 
given equilateral and equiangular octagoll. 

107. Determine the side of a squ:lrc, wbich shall be c(jlul tu 
tIle sum of two others, whose .sidl3s arB giYel1. 

108. Fiuda right line \-vhose square is equtll to the d~UcrL'llI-(' 
of t~YO squares, whose sides are given. 

]00. The square of the base of a triallgle is ]es):; than, (:'q:l!d 
to, or greater than the sun~ of the sqnares or the ;;idc~, acc{\n~l]jg 
as the vBliical angle is less tban, equul to, or greqter than a ngLL 
angle. 

1) O. Through a given point within or withunt a circle, toclruw 
n chord of giHij.le:Q.gtlJ. 

111. The vertical angJe of a triangle is 1e5s thall,_ equal to, (~l' 
greater than a right angle a~cordiDg as the :5qnare oj the bu::::e l~ 
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loess than, equal to, Or greater than the sum of the sqttares of the 
sides. 

112. Determine a square which shall be equal to the s11m of 
nny number of squares, whose sides are given. 

] 13. The rectangle nnder allY t\\"o lil1e~, equnls twice the l'ec
hncr\e llllder either of them, and half the other, to three times the 
rectangle under either of them and n third of the other, to n times 
the rectangle under either of them, and an nth part of the other. 

J J.1. The square of the sum of any two Jilles equals the ree
langle under the Sllm and either of them. 

115. The square orthe greater of two lines equnlsthe rectangle 
lIuder those lines, together \\'lth the rect~Ulgle under the greater and 
ditference. 

] 16. The rectangle under the sum of two lines, and one of 
them equals the square of that one, together with the r~ctangle 
under the lilIes. 

117. The rectangle under two lines equals the square of the 
less, together with the r~ctangte under the less and dift·erence. 

118. The difIerence of the sqnares of t"yO lines equals the 
rectaugle under their sllm and di:llerellce. 

1 J 9. Tbe ditference between the rectangle under two lines, 
rmd the sqnare of one of them is the rectangle under that one and 
Ibeir difference. 

120. The difference of the squares of two lines, exceeds the 
sqnare of their difference by twice the rectangle nnder the Jess and 
dltlelenee. 

121. The square of a line is four times the square of it.:;; half. 

122. I-blf the square of a line is double the square of half the 
line. 

123. The ~qnare of the snm of any two lines equals the 8nm 
of their squares, together wjth twice the rect<lugle under them. 

12-1. The .square of a line equals the sum of the squares of all 
the part ... , together with twice the rectangle under every distluet 
pair of them. 

125. The arithmetic mean betweeu any two lines, is half the 
:mm of the extremes, and the COlUlllon difference is half the dif· 
terence of the extremes. 

126. The square of the arithmetic mean equals the rectangle: 
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Huder the extretueet j together with the square of the common dif
ference. 

127 .. The re~tal~,!!le under any two lilH?S together with tile 
Equare ot httlrth~lr ddference, equals the ~quare of halftheir sum, 

128. The square orthe sum of t\VO lines equlll~ the rectanuje 
under them, together with the squure of half their difference. 0 

129. The rectangle under t11e sum and difference of two line .... 
together with the square of the less, equals the square of the 
greater. 

) 30. The rectangle under the parts of a litle is the gl'eate:o:t 
when the parts are equuJ. 

131. The snm of the 5qnnres of the parts into which a line j., 
rli\'idea is a minill111111, when the jine is bisected and equals tlte 
f;qllare of half the line. 

132. Of all rectangles having the sante perimeter j the square 
C'ontaills the grcate,'3t arpa. 

133. Of all rectangles equal in area. the 'squa1"tl is contained 
by the least perimeter. . 

1:34. If a perpencliclllar be drawn froln the \'e1'tex ofa triuugJe 
to the hase, the rectangle under the SHill and difference of the si(k~ 
t:qnuls the rectangle under thesurn and difference of the segmellt.~. 

1 :15. The difYerellce between the :;;qnares of the sidps of' a 
triangle equals twice the rectangle lllldl::'l' the base <lud th(! tlistance 
of tbe perpendicular fro111 the ruiddle poillt. 

1:3G If a line be dnnYll from the "ertex of ::m iso.;;:reles tri
augle to the base or its proJuction, the differenee bet\ycen the 
squares of this line and the .:-liJe of tbe triangle ie, tile rectalJgle 
under the segments of the basco 

137. The square of the sum of two lines, the ."'nm of their 
squares and the squ::tre of their dini~rence nre ill arithmetic pro
gre;;sion, the common difference being t\'vice the rectangle ulJ(ler 
the lines. 

138, The .r;gnare of 1he :o-:um of t~YO lines equals four time:'1 
the rectangle under them, together v\'ith the square or their djffer~ 
enee. 

139. 'fhe sum of the squ1.res of any t\ ... ·o lines equals twice the 
r;quare of hl\.lf their SUHl, and twice the sqnare of half their <.li1:' 
ference, 

.. 140. Given the 8um and difference of two magnitudes to fitld 
the magnitudes th€ll1~el\'es, 
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141. In any rectangle, given two of the five following data:-

1. The snm of the sides. 
2. The difference of the sides. 
:1. The area. 
4. The sum of the sqllares of the side 
5. The difference of the squares of the sides to determine the 

1'ectangle, 

142. If:l line be cut in extreme and mean ratio, the rectangle 
under its segments, equals the difference of their squares. 

1-13. Ou the saine Sl1ppo~ition If 1, P, p, represent xe"pec~ 
li\ ely the giH~JlljneJ tbe greater und lesser purt, 

Theil (I.) 1'+p2~3F" 
('.) I (P-p)=P p 

144-. To divide a given right line into two such parts, that the 
rettlngle contained by tbe \'\'bole line and Olle of the parts shall be 
tu;icethrice •• oon times the square of the other part. 

145. If n lille be drawn from the angular point of a triangle 
to the point of bisection of tbe opposite side, the 311111 of the squar~"l 
of th~ olber ~icles eqnals twice ihe sum of the squares of the bl~ 
sedor, and hulf the bisected side. 

146. The sum of the sqnarcs of the sides of i1 qnadrilaterfll 
1i.gnre eqnals the Slllll of tllC squares of the diagonals antI four 
tinles the squm-e of the li11e j Dilling their points of' bisection. 

147. The s;nm of the squares of the sides of a parallelogram 
NPJals tiwt of the diagonals. 

14:8. If tile surn of tbe ~qnal'es of the sides of a f}lladriluteral 
figlue eq l1als the SUIll of the sqnares of the diagona.ls, the quaJri. 
lateral will be <l parallelogram. 

] "19. If from the three anglES of a triangle lines be dnnvll to 
the points of biscclioll of the oppo:;ite sides; three times the sum 
{If the s~p1Ures or the sides, equals [onl' times that of the bisectors. 

150, On the s::t01e supposition t11e smn of t11B sqnares of the
;;jde'''1 eqnuls three tit:1(:!s the 8nm of tbe squares of the distance8 
p.etvleeij. the angles [Lad the common intersection. 

1;::']. If with the ~iddle point of a finite right line as centre 
a circle be descnbed. the sums of the squares of the distancelii of 
.all points in th~s circle, frpm tlie extrelll~ties of the right line, is u 
~~oll;o;tallt q llunbty, 

]52. If from any point within or ,vithont a reGtangle, lines be 
drawn to the angular points, the 84ms of those }Yh~ch p-ro drawn 
t~ the op~?psit~ angles fI.!~ ~CJU<).~! . 
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153. If two sides of n trapezium he parallel to each o1ber: 
the squares of its diagonals are together equal to the squares of it::' 
two sides, which are 110t parallel, and twice the rectangle contained 
by its parallel sides. 

154. The squares of the diagonals oCa trapezium, <Ire to,!!;€lher 
double the squares of the 1\vo lilles joining the biseclions of the 
opposite sides. 

155. Of all straight lines which can be or:1\\"11 from two giHIl 
rrnints to meet On the COllyex circmnference of a given circle, tbe 
sam of those two will be the least which muke equal Ullg\('S \yitb 
tbe taugent at the puint of concourse. 

]56. If it circle be described all the l'adins of ::mother circle; 
any straight lille drawn from the point ,'vhere they meet to the Oll

ter cireumference, is Lisected by the interior Ol1e. 

157. If two circles cut each other and from either point of' 
intersection, diameters be drawn; the extrcmities or these di:lme
tel'S and the other points of intersectinl1 shull be in the sarlle straight 
line. 

J 5B. Draw a straight line ,,,hich shall touch two given cirdes. 

159. if from a point in the circumference or ;l, circle any 
number of chords be drawn, the locus of their poillts of biscctiou 
'\vi:l be a circle. 

160. Determine the arithmetic, geometric, and harmonic 
means between two given straight lines. 

161. If from Ilny two points in the circumference of a circle, 
there be drawn two straight lines, to 11 point in a tuugent to that 
circle j they will make the greatest angle when drawn to the point 
of contact. 

162. If from any point within an eqnilateral triangle perpen
u.iculars be drawn to the sides, they are together equal to a per
pendicular drawn from any of the angles to the opposite side. 

163. lfthe points of bisection of the sides of a. given triangle 
be joined; the triangle so formed willlJe one fourth uf the gi\"eu 
triangle. 

164. Of all triangles upon the S<tllle base and het\.\'€cn the 
same parallels, the isosceles triullgle hilS the Jea~t perimeter. 

165. To bisect a triangle by a line JrU\Yll from a gi\'en point 
in one of its sides. 

166. To determine a point within a given triangle, from which 
lines drawn to the several angles will di\'iue the triangle into three 
equal parts. 

167. '1'0 trisect a triangle from a given point within it. 



)6~. If from the three angles of a triangle lines be drawn to 
the points of bisection of the opposite .'Sides, these.lines will intcl'· 
sect eaeh other in the same point. 

169. To bisect a parallelogram by a line drawn from a given 
point in one of its sides. 

170. If the sides of al1 eqnilateral and eqniangnJar pentagon 
be produced to meet, the angles formed by these lines are together 
equal to two right angles. 

171. If the sides of an equilateral and equiangular hexagon 
he produced to meet, the angles formed by these lines afe together 
equal to fonr right angles. 

172 Generally, if every pair of altcrnilte sides of a convex 
fignrc be produced to meet" tlie sum of the angles so formed, i~ 
2n-S right angles, n being the number of the sides. 

] j"3. "'The area of any two parallelograms described on the 
two sides of a triangle, is equn.i to that of a parallelogram on thf~ 
base \vhose side is eqnal and partl.lIel to the line drmvn from the 
yertcx of the triangle to the intersection of the two sides of the 
former parallelograms produced to meet. 

~74. The perimeter of aniso9ceies triangle is greater than the 
perimeter of a rcctungubr parallelogram, which is of the same al· 
titude with, and equal to, the given triungle. 

J7;). Determine a point in a line .2ivcn in position, to whi('h 
~ines drawn from two ginn points, Ina), haye .the greatest difrer~ 
l'IH:e possible. 

176. To divide a giveu right line into two such parts, thut the 
"Iqnare of the One s;hall be equal tD.the rectangle contained py the 
other and a given line. 

]77. To des;cribe nn isosceles triangle upon a ginn finite 
right line. 

J 78. To descrihe an equilateral triangle equal to a gin~n isos
pcles triangle. 

]79. Having given the difference between the l[iamet~r and 
::;ide of a sqnare, to describe tbe sqnare. 

\1=<,0. To di\'ide u ~ircJe into any nnmber of concentric equul 
annuli. 

JiJ:1. In nny qnadrilateral fignre circnmo;cribillg a ,eirde; the 
opposite sides are equal to half the perimeter, 

]82. If :10 equilaternl triangle be inscribed in.-a circle. the 
sqlw.re described on a side thereof, is equal to· three. time.':' the 
:-1"1llarc described 11 _p,-o_n_th_e_I_·a_"_iu_s_. _______ _ 
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183. To inscribe a square in a given right angled isosce-Iei 
triangle. 

184. To inscribe a square in a giyen quadrant of a circle. 
185. To inscribe a square in a gi\'en semi circle. 
186. To. inscribe a square in a given segment of a circle. 
187. To ciescribe three circles of equal diallletel'F:, \'rhich shaH 

touch each other. 

188. To determine how many equal circles may be placed 
ronnd another circle of the same diameter, touching each other 
and the interior circle. 

189. Prove that the hexagonal form of the honey comb arises, 
necessarily, from the pressure of the fluid and the elasticity of tbe 
comb, 

190. Of aU trianglea on the same base and between the same 
parallels, the isosceles has the greatest verticle angle. 

19], If an eqUIlateral triangle be inscribed in a circle, tlnd 
through the angulnr points, another be circumscribed, to determine 
the ratio which they bear to each other. 

192. In any triangle, if perpendiculars be drawn from the 
angles, to the opposite sides j they will all meet in a point. 

]93. Given one angle, a side adjacent to it and the differenct' 
of the other two sides, to construct the triangle. 

194. Gi\'en one angle, a side opposite to it and the clifferenc(I 
oC the other two side~, to construct the triangle. 

]95, Given one ungle a side opposite to it, and the sum of 
the other two sides, to construct the triangle. 

196. Gi\-ell the vertical angle the line b;secting the hase ~Illd 
the angle which the bisecting line makes with the base, to construct 
the triangle, 

]07, Gi\'en the vertical angle, the perpendienlar drawn from 
It to the base, and the ratio of the segments of the base made In·' 
it. to·constrnct the triangle. ~ 

]98. Gi\'en the vertical angle, the difference of the two sideR, 
containing it amI the difference of the Fegments of the bnse made 
hya perpendicular from the vertex, to construct the triallgle. 

199. Given the verti~al angle and the radii of the inscribed 
and circumscribing circles, to C01}struct the triangle. 

2QO. What datu are necessary to· establiHh the sjmjliluue of 
t\"I'O triangles? 

201. In any trapezium, if two opposite sides be bisecteJ, the 
.H1U1 of the 8quares of the. 1\-\'0 bisected sides) together with the 
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squares of the diagonals is equal to the Bum of the squares of the 
bisected sides together with four times the square of the line joi
ning those point!:! of bisection. 

202. If sqnares be described on the three sides of a right an
gled triangle and the extremities of the adjacent sides be joined; 
the triangles so formed are eqnal to the given triangle and to each 
other. 

203. Tile two tri.:mgles formed by drawing straight lines {i.'om 
nny point within a parallelogram to the extremities of the two 
opposite sides, are together half of the parallelogram. 

204. If in the siues of a square at equal distances from the 
foul' angles, four other points be takeu, one in each side; tbe 
iigure contained by the straight lines which join them, shall also 
be a square. 

205. 'The sum of the diagOl:als of a trapezium, is less than 
the sum of any [am lines which can he drawn to the four angles 
from any point within the figure, except from the intersectioH of 
the diagonals. 

206. To determine the figure formed by joining the points of 
bisection of the siGes of a trapezium and its ratio, to the trape· 
ZLUlll. 

207. If on the t\vo sides of a right angled triangle squares be 
described, the lines joining the aente angles of the triangle awl 
the opposite angles of the sqnareR, will cut oifeqnai segmentsfl'oln 
the sides. 

208. If squares he described on the hypothenuse and sides of 
a right angled triangle, and the extremities of the sides of the 
former and the adjacent sides of the others ·be joined; the sum 
of the squares of the lines joining them \"ill be equal to fi\'e timeg 
the square of the hypothennse. 

209. Two hodies starting from the same point, move in cir~ 
des whose diameters are in the same rightlille, and as two to one, 
so as always to appear in a line passing through the starting point} 
compare their distances from that point at any given time. 
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