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Download them as a .pdf file that summarizes the thesis - basically in paper version, 2 page A4, version of this page. Here | introduced eight thesors, so you can see if you have learned the right conclusions from the dynamic sides of geometry! | have enabled diagrams that are just boring static geometry, partly as a backup in case dynamic pages don't work
on your computer. | have also recently appeared in more links back to dynamic geometry pages: for example, you can just click on the diagram. | see that Google seems to land here if you're looking for Circle Theorems, so you may not have seen the full dynamics of delight lurking with just a click!!! Technical Note With a little luck, the next paragraph should
now be irrelevant — | updated the Dynamic Geometry pages to use the Geogebra 5 &amp; Geogebra Tube. If you have an error. Click for details on where dynamic geometry should be, you might want to reload the page. If that doesn't work, it probably means geogebra has changed the location of the key file, &amp; | haven't updated the pages! If you're
having problems with pages or want to get in touch, let me know. Tim Devereux 2/2/15 &lt; Top Side Next &gt; (Note that both angles are directed at the same arc fragment, CB) &lt; Previous next &gt; (This is a special case of theorem 1, with a center angle of 180 °.) &lt; Previous next &gt; (Two angles are both in the main segment; | have a colorful fine grey
segment) &lt; Previous Next &gt; * Thank you, BBC Bitesize, for providing the exact wording of this thesis! Here's a link to their circle correction pages. Terminology The following terms are regularly used for circles: Arc - Part of a circle circuit. Chord - A straight line connecting the ends of an arc. Circuit - The perimeter or boundary line of the circle. Radius (\
(r\)) - Any straight line from the center of the circle to a point on the perimeter. Diameter — A special chord that passes through the center of the circle. The diameter is a segment of a straight line from one point on the circumference to the other point on the perimeter passing through the center of the circle. Segment — The part of the circle that is cut off by the
chord. The chord divides the circle into two segments. Tangent - A straight line that touches a circle at only one point around the perimeter. Axiom Axiom is an established or accepted principle. In this section, the following are accepted as axioms. In this thesis, Pythagoras states that the square hypotenuse of the triangle at right angles is equal to the sum of
the squares on the other two sides. \[(AC)"2 = (AB)"2 + (BC)"2\] The tangent is perpendicular to the radius (\(OT \perp ST\)) drawn at the point of contact with the circle. This is a hypothesis (proposal) that can be shown to be true mathematical operations and arguments. Proof is the process of showing that the statement is correct. The opposite is true of the
hypothesis and conclusion. For example, given the impact of if \(A\), then \(B\), the opposite is if \(B\), and then \(A\). If the line is drawn from the center of the circle perpendicular to the chord, then it crosses the chord. (Cause: \(\perp\) with bisects center chord) A circle with a center of \(O\) and a line \(OP\) perpendicular to the chord \(AB\). Draw \(OA\) and \
(OB\). In \(Mtriangle OPA\) and \(\triangle OPB)), \[&gt;&gt;/2;/ry/OP"2 &amp; AP"2 &amp; \text{(Pythagoras)} \&gt; OB"2 &amp;amp; OP"2 + BP"2 &amp;)} \end{array}\] and \[\begin{array}{rll} OA &amp;= OB &amp; \text{(equal radii)} \\ \therefore AP"2 &amp;= BP"2 &amp; \\ \therefore AP &amp;= BP &amp; \end{array}\] Therefore\(OP\) bisects \(AB\).
Alternative evidence: W \(\triangle OPA\) and \(\triangle OPB\), \[\begin{array}{rll} O\hat{P}A &amp;= O\hat{P}B &amp; (\text{given } OP \perp AB) \\ OA &amp;= OB &amp; \text{(equal radi i)} \ OP &amp;= OP &amp; \text{(common side)} \\ \therefore \triangle OPA &amp; \equiv \triangle OPB &amp; \text{(RHS)} \\ \therefore AP &amp; = PB &amp; \end{array}\]
Therefore \(OP\) bisects \(AB\). If the line is drawn from the center of the circle to the middle of the chord point, the line is perpendicular to the chord. (Cause: center-to-mid-point line \(\perp\)) Circle from center \(O\) and line \(OP\) halfway through \(P\) on chord \(AB\). Draw \(OA\) and \(OB)). In \(\triangle OPA\) and \(\triangle OPB\), \[&gt;&gt;/35)} V033 //03
\equiv \triangle OPB &amp; \text{(SSS)} \\ \therefore O\hat{P}A &amp;= O\hat{P}B &amp; \\ \text{i } O\hat{P}A + O\hat{P}B &amp;= \text{180}\text{°} &amp; (\angle \text{ on p. line}) \\ \therefore O\hat{P}A = O\hat{P}B &amp;=text{90)\text{°} &amp; \end{array}\] Therefore \(OP \perp AB\). If you draw a perpendicular chord bisexual, the line passes through the
center of the circle. (Cause: \(\perp\) bisector through the middle) Circle with center point \(P\) on chord \(AB\). The \(QP\) line is drawn so that \(Q\hat{P}A = Q\hat{P}B = text{90)\text{°}\). The \(RP\) line is drawn in such a way that \(R\hat{P}A = R\hat{P}B = text{90}\text{°}\). The center of the circle \(O\) is on the \(PR\) Draw Lines \(QA\) and \(QB)) lines. Draw
lines \(RA\) and \(RB\). In \(\triangle QPA\) and \(\triangle QPBY)), \[\begin{array}{rll} AP &amp;= PB &amp; \text{(given)} \ QP &amp;= QP &amp;= QP &amp;amp; \text{(shared page)} \\ Q\hat{P}A = Q\hat{P}B &amp;=text{90\text{{°} &amp; \text{(given)} \\ \therefore \triangle QPA &amp; \equiv \triangle QPB &amp; \text{(SAS)} \\ \therefore QA &amp;= QB
&amp; \end{array}\] Similarly, you can show that in \(\South Africa triangle\) and in \(triangle\RPB\), \(RA = RB\). We conclude that all points that are equal to \(A\) and \(B\) will be in the \(PR\) extended row. the center of \(O\), which is at an equal distance from all points on the perimeter, must also lie on the \(PR\) line. The specified units \(OQ \perp PR)) and \
(PR = 8Y), specify \(x\). \(PQ = QR =4 \qquad (\perp \text{ from bisects chord center})\) W \(\triangle OQP\): \[\begin{arrayHrll} PQ &amp;= 4 &amp; (\perp \text{ with bisects) \\ OP"2 &amp;= OQ"2 + QP"2 &amp; (\text{Pythagoras}) ) \\ 52 &amp;= x"2 + 4"2 &amp; \\\, so x*2 &amp;= 25 - 16 &amp; \\ X2 &amp;= 9 &amp; \\ x &amp;= 3 &amp; \end{array}\]
Join thousands of students by improving their online math grades with Siyavula Practice.Register hereExercise 8.1 In a circle with \(O\) , \(0OQ \perp PR\), \(OQ = 4\) and \(PR=10\). Specify \(x\). \[\begin{array}{rll} PR &amp;= 10 &amp; (\perp \text{ given }) \\ \therefore PQ &amp;=5 &amp; (\perp \text{ from centre bisects chord}) \\ OP"2 &amp;= OQ"2 + QP"2
&amp; (\text{Pythagoras}) \\ "2 &amp;= 472 + 5"2 &amp; \\\, therefore x"2 &amp;= 25 + 16 &amp; \\ x*2 &amp;= 41 &amp; \\ x &amp;=\sqrt{41} &amp; \end{array}\] In the circle with center \(O\) and radius \(= 10\) of units , \(OQ \perp PR\) and \(PR=8\). Specify \(x\). \[\begin{arrayHrll} PR &amp;= 8 &amp; (\perp \text{ given }) \ \therefore PQ &amp;=4
&amp; (\perp \text{ from centre bisects chord}) \ OP*2 &amp;= OQ"2 + QP"2 &amp; (\text{Pythagoras}) \\ 1072 &amp;x"2 + 4"2 &amp; \\ \therefore x"2 &amp;= 100 &amp; 100 &amp; \\ x*2 &amp;= 84 &amp; \\ x &amp;=\sqrt{84} &amp; \end{array}\] In a circle with center \(O\) , \(OQ \perp PR\), \(PR = 12\) units and \(SQ = 2\) entities. Specify \(x\). \
[\begin{array}{rll} SO &amp;= x -2 &amp; \\ OP"2 &amp;= OS2 + SP"2 &amp; (\text{Pythagoras}) \\ X2 &amp;* (x-2)"2 + 672 &amp; \\ X2 &amp;= x"2 - 4x + 4 + 6”2 &amp; \\ 4x &amp;= 40 &amp; \\ \therefore x &amp;= 10 &amp; \end{array}\] In the circle with center \(O\), \(OT \perp SQ\), \(OT \perp PR\), \(OP = 10\), \(ST = 5\) units and \(PU = 8\). Specify \
(TUY). \\begin{arrayH{rli} \text{In } \triangle POU, \quad OP"2 &amp;= OU"2 + PU"2 &amp; (\text{Pythagoras}) \\ 10"2 &amp;= OU"2 + 8”2 &amp; \\ 100 - 64 &amp;= OU"2 &amp; \\ \therefore OU"2 &amp;= 36 &amp; \\ \therefore OU &amp;= 6 &amp; \\ \text{In } \triangle QTO, \quad QO"2 &amp;= OT 2 + TQ"2 &amp; (\text{Pythagoras}) \\ 10"2 &amp;= OT"2
+ 572 &amp; \\ 100 - 25 &amp;= OT"2 &amp; \\ \therefore OT"2 &amp;= 75 &amp; \\ \therefore OT &amp;=\sqrt{75} &amp; \\ \therefore TU &amp;= OT - OU &amp; \\ &amp;=\sqrt{75} - 6 &amp; \\ &amp;= \text{2.66} &amp; \end{array}\] In the circle with center \( O\), \(OT \perp QP\), \(OS \perp PR\), \(OT = 5\) units, \(PQ = 24\) and \(PR = 25\) entities. Specify
\(OS = x\). \[\begin{arrayHrll} \text{In } \triangle QTO, \quad QO"2 &amp;= OT"2 + QT2 &amp; (\text{Pythagoras}) \\ QO”"2 &amp;= 5722 + 12”2 &amp; \\ &amp;= 25 + 144 &amp; \\\, so QO"2 &amp;= 169 &amp; \\ \therefore QO &amp;= 13 &amp; \\ \\ \text{W } \OSR triangle, OR"2 &amp;= SR"2 + OS"2 &amp; (text{Pythagoras}) \\ 13/2 &amp;=
\text{12.5}"2 + OS"2 &amp; \\ \therefore OS"2 &amp;amp; \text{12.75} &amp; \\ \therefore OS &amp;= \text{3.6} &amp; \end{array}\] Measure the angles \(x\) and \(y\) in each of the following charts : Complete the table: Use the results to make assumptions about the topic between the angles of the arc in the center of the circle and the angles around the
circumference of the circle. Now draw three of your own similar schemes and measure the angles to check your guesses. If the arc subdues the angle in the center of the circle and around the perimeter, the angle in the center is twice the angle around the perimeter. (Cause: \(\angle \text{ in the middle } = 2 \angle \text{ at circum.} \)) Circle with center \(O\), \
(AB\) podtending \(A\hat{O}B)) in the center of the circle and \(A\hat{P}B\) on the perimeter. \(A\hat{O}B= 2A\hat{P}B\) Draw \(PO\) extended to \(Q\) and let \(A\hat{O}Q = \hat{O} 1\) and \(B\hat{O}Q = \hat{O} 2\). \[\begin{array}{rll} \hat{O} 1&amp;= A\hat{P}O + P\hat{A}O &amp; (\text{ext. } \angle \triangle = \text{sum int. opp. } \angle \text{s} ) \\ \text{i }
Alhat{P}O &amp;= P\hat{A}O &amp; (text{equal radi, isoscessant } \triangle APO)\\ \therefore \hat{O} 1&amp;= A\hat{P}O + A\hat{P}O &amp; \\\hat{O } 1&amp;= 2A\hat{P}O &amp; \end{array}\] Similarly, we can also show that \(\hat{O} 2 = 2B\hat{P}O\). For the first two diagrams shown above, we have the following: \[\begin{array}{rll} A\hat{O}B &amp;=
\hat{O} 1 +\hat{O} 2 &amp; \\ &amp;= 2A\hat{P}O + 2B\hat{P}O &amp; \\ &amp;= 2(A\hat{P}O + B\hat{P}O) &amp; \\ \hat{O}B &amp;=2(A\hat{P}B) &amp; \end{array}\] A for the last diagram: \[/begin{array}{rll} A\hat{O}B &amp;=\hat{O} 2 - \hat{O} 1 &amp; \\ &amp;= 2B\hat{P}O - 2A\hat{P}O &amp; \\ &amp;= 2(B\ hat{P}O - A\hat{P}O) &amp; \\ \therefore
A\hat{O}B &amp;= 2(A\hat{P}B) &amp; \end{array}\] Given \(HK\), the diameter of the circle passing through the center \(O\). In \(\triangle HJK\): \[\begin{arrayHrll} H\hat{O}K &amp;= \text{180}\text{°} &amp; (\angle \text{ at centre } = 2 \angle \text{ at circum.}) \\ \therefore 2a &amp;= \text{180}\text{°} &amp; \\ a &amp;= \frac{\\text{180}\text{°}}{2} &amp; \\
&amp;= \text{90}text{°} &amp; \end{array}\] The diameter of the circle subdues the right angle around the perimeter (angles in the semicirc circle). Sign up hereExercise 8.2 \[\begin{arrayHrll} b &amp;= 2 \times \text{45}\text{°} &amp; ((\angle \text{ in the middle } = 2 \angle \text{ at circum.}) \\ \therefore b &amp;= \text{90}\text{°} &amp; \end{array}\] \
[\begin{array}{rll} c &amp;= \frac{1}{2} \times \text{45}\text{°} &amp; (\angle \text{ at centre } = 2 \angle \text{ at circum.}) \\ \therefore ¢ &amp;= \text{22.5}\text{°} &amp; \end{array}\] \[&gt;&gt;&gt;{100}&gt;/ 2 \angle \text{ at circum.}) \\ \so d &amp;= \text{200}\text{°} &amp; \end{array}\] \[&gt;&gt;{35H{90K100}&gt;/\ \therefore e &amp;= \text{55}\text{°} &amp;
\end{array}\] \[&gt;&gt;&gt;{1K2}&gt;/{240} &amp;= \text{120}\text{°} &amp; \end{array}\] Measure angles \(a\), \(bY), \(c\), \(d\) and \(e\) in the following diagram: Select any two points on the perimeter of the circle and mark them \(A\) and \(B\). Draw \(AP\) and \(BP\) and measure \(A\hat{P}B\). Draw \(AQ\) and \(BQ\) and measure \(A\hat{Q}B\). What are you
following? Make guesses about these types of angles. If the chord-subordinate angles of the circle are on the same side of the chord, the angles are equal. (Cause: \(\angle\)s in the same seg.) A circle with the center of \(O\), and the points \(P\) and \(Q\) on the perimeter of the circle. Arc \(AB\) subdoses \(A\hat{P}B\) and \(A\hat{Q}B\) in the same circle
segment. \(A\hat{P}B = A\hat{Q}B\) \[&gt;&gt;/angle \text{ at centre } = 2 \angle \text{ at circum.}) \\ \therefore 2 A\hat{P}B &amp;/hat{Q}B &amp; \\ A\hat{P}B &amp;=A\hat{Q}B &amp; \end{array}\] Equal subordinate arcs equal angles From the ceiling above we can deduce if the angles on the perimeter of the circle are subordinated to arcs of equal length, the
angles are equal. In the figure below, note that if we were to move two chords of equal length closer together until they overlap, we would have the same situation as the above. This shows that the angles rid of arcs of equal length are also equal. If a line segment levels equal angles at two other points on the same side of the line segment, those four points
are concyclic (lie on a circle). A line segment \(AB\) that levels equal angles at \(P\) and \(Q\) on the same side of the line segment \(AB\). \(A\), \(BY), \(P\) and \(Q\) lie on a circle. Proof of contradiction: Points on the perimeter of the circle: we know that there are only two possible options for a given point - either lying on the perimeter or not. We assume that
the \(P\) point is not on the perimeter. We draw a circle that cuts \(AP\) into \(R\) and passes through \(A\), \(B\), and \(Q\). \[\begin{arrayHrll} A\hat{Q}B &amp;= A\hat{R}B &amp; (\angle \text{s in same seg.}) \ \text{but } A\hat{Q}B &amp;=A\hat{P}B &amp; (\text{given}) \text{but } A\hat{Q}B &amp;=A\hat{P}B &amp; (\text{given}) \text{but } A\hat{Q}B
&amp;=A\hat{P}B &amp; (\text{given}) \\ \therefore A\hat{R}B &amp;=A\hat{P}B &amp; \\ \text{but } A\hat{R}B &amp;amp; A\hat{P}B + R\hat{B}P &amp; (\text{ext. } \angle \triangle = \text{sum int. opp.}) \ \therefore R\hat{B}P &amp;= \text{O}\text{°} &amp; \end{array}\] Therefore, the assumption that the circle does not pass through \( P\) must be false. We can
say that \(A\), \(B\), \(Q\) and \(P\) lie on the circle (\(A\), \(BY), \(Q\) and \(P\) are concyclic). Given \(FH \parallel EI\) and \(E\hat{I}F = \text{15}\text{°}\), specify \(b\). \[\begin{arrayH{rll} H\hat{F}| &amp;= \text{15}\text{°} &amp; (\text{alt. } \angle, FH \parallel EIl) \\ \text{and } b &amp;= H\hat{F}| &amp; (\angle \text{s in same seg.}) \\ b &amp;= \text{15)\text{°}
&amp; \end{array}\] Cwiczenie 8.3 \[_begin{array}{rll} a &amp;= \text{21\text{°} &amp; (\angle \text{s in same seg.}) \end{array}\] \[\begin{array}{rll} ¢ &amp;= \text{24})\text{°} &amp; (\angle \text{s in same seg.}) \\ d &amp;= \text{102}\text{°} - \text{24\text{°} &amp; (\text{ext. } \angle \triangle = \text{sum int. opp.}) \\ \therefore d &amp;= \text{78}\text{°} &amp; \\
end{array}\] \[/begin{array}H{rll} d &amp;= \hat{N} &amp; (\text{alt. } \angle , PO \parallel QN ) \\\hat{N} &amp;= \frac{1}{2} \times \text{17}\text{°} &amp; (\angle \text{ at centre } = 2 \angle \text{ at circum.}) \\ \hat{O} &amp;=\hat{N} &amp; (\angle \text{s in same seg.}) \\ \text{17\text{°} &amp;= \hat{O} + d &amp; ( \text{ ext. angle of } \triangle) \\ \therefore 2d
&amp;= \text{17)\text{°} &amp; \\ \therefore d &amp;= \text{8,5}\text{°} &amp; (\text{alt. } \angle , PO \parallel QN ) \end{array}\] Given \(T\hat{V}S = S\hat{V}R\) , okresli¢ wartos¢ \(e\). \[\begin{array}{rll} \text{In } \triangle TRV, \hat{T} &amp;= \text{180}\text{°} - (\text{80}text{°} + \text{30}\text{°}) &amp; (\angle \text{s sum of } \triangle) \\ \therefore \hat T} &amp;=
\text{70}\text{°} &amp; \\ \therefore e &amp;= \text{15\text{°} + \text{70\text{°} &amp; \\ &amp;= \text{85}\text{°} &amp; \\ \end{array}\] Czy \(TV\) jest Srednica okregu? Wyjasnij swojg odpowiedz. Nie, poniewaz \(\text{45}\text{°} + \text{35\text{°} e \text{90}text{°}\) Podane koto z centrum \(O\), \(WT = TY\) i \(X\hat{W}T = \text{35}\text{°}\). OkresI \(f\). \
[\begin{array}{rll} \text{In } \triangle WTZ &amp;\text{ i w } \triangle YTZ, W WT &amp;= YT &amp; (\text{ given }) \ ZT &amp;amp; ZT &amp; (\text{ common side }) \\ Y\hat{T}Z = W\hat{T}Z &amp;= \text{90\text{°} &amp; (\text{ line from circle centre to mid-point }) \\ \therefore T\hat{Z}Y &amp;= T\= T\= hat{Z}W &amp; (\text{ SAS }) \ T\hat{Z}Y = T\hat{Z}W
&amp;=f &amp; \ \text{And } T\hat{Z}Y &amp;= \text{35\text{°} &amp; (\angle \text{s in same seg.}) \\ \therefore T\hat{Z}W = f &amp;=\\ text{35}\text{°} &amp; \end{array}\] Cykliczne czworoboczne czworoboczne sg czworobokami czworobocznymi z czworobocznymi elementami z czterema wierzchotkami lezgcymi na obwodzie okregu (concyclic).
Rozwazmy diagramy podane ponizej: Circle \(\text{1}\)Circle \(\text{2}\)Circle \(\text{3}\) Wykonaj nastepujgce schematy: \(ABCD\) jest cyklicznym czworobok, poniewaz \(\ldots \Idots\) Wypetnij tabele: Okrag \(\text{1}\)Okrag \(tekst{2}\)Okrag \(tekst\) {3}\)\(\hat{A} =\)\(\hat{B} =\)\(\hat{C} =\)\(\hat{D} =\)\(\hat{A} + \hat{C} =\)\(\hat{B} + \hat{D} =\) Uzyj wynikdw,
aby ztozy¢ przypuszczenia na temat relacji miedzy katami cyklicznego czworoboku. Przeciwstawne katy cyklicznego czworoboku sg dodatkowe. (Przyczyna: opp. \(\angle\)s cykliczny quad.) Okrag z centrum \(O\) z punktami \(A, B, P\) i \(Q\) na obwodzie tak, ze \(ABPQ\) jest cyklicznym \(A\hat{B}P + A\hat{Q}P = \text{180}\text{°}\) i \(Q\hat{A}B + Q\hat{P}B =



\text{180}\text{°}\) Draw \(AO\) i \(OP\). Etykieta \(\hat{O}_1\) i i \[\begin{array}Hrll} \hat{O} 1 &amp;= 2A\hat{B}P &amp; (\angle\text{ w centrum} = 2\kat \text{ w circum.}) \ \hat{O} 2 &amp;= 2A\hat{Q}P &amp; (\angle\text{ w srodku} = 2\kat \text{ w circum.}) \ \text{i } \hat{O}_1 + \hat{O} 2 &amp;= \text{360}\text{°} &amp; (\angle\text{s around a point}) \\
\therefore 2A\hat{B}P + 2A\hat{Q}P &amp;= \text{360}\text{°} &amp; \\ A\hat{B}P + A\hat{Q}P &amp;= \text{180}\text{°} &amp; \end{array}\] Podobnie, mozemy pokazac, ze \(Q\hat{A}B + Q\hat{P}B = \text{180}\text{°}\). Converse: wnetrze przeciwstawne katy czworoboku Jesli wnetrze przeciwstawne katy czworoboku sa dodatkowe, wéwczas czworoboczny
jest cykliczny. Kat zewnetrzny cyklicznego czworoboku Jesli czworobok jest cykliczny, kat zewnetrzny jest rowny wewnetrznej katowi przeciwnemu. Biorac pod uwage okrag z centrum \(O\) i cyklicznym czworobokiem \(PQRS\). \(SQ)) jest rysowana i \(S\hat{P}Q = \text{34}\text{°}\). Okresl wartosci \(a\), \(b\) i \(c\). \[\begin{array}Hrll} S\hat{P}Q + c &amp;=
\text{180}\text{°} &amp; (\text{opp. } \angle \text{s cykliczne quad supp.}) \\ \therefore ¢ &amp;= \text{180}\text{°} - \text{34\text{°} &amp; \\ &amp;= \text{146}\text{°} &amp; \end{array}\] \[begin{arrayKrll} a &amp;= \text{90}\text{°} &amp; (\angle \text{ in semi circle}) \end{array}\] In \(\triangle PSQ\): \[\begin{array}{rll} a + b + \text{34\text{°} &amp;=
\text{180}\text{°} &amp; (\angle \text{ suma } \triangle) \\ \therefore b &amp;= \text{180}\text{°} - \text{90}\text{°} - \text{34\text{°} &amp; \\ &amp;= \text{56}\text{°} &amp; \end{array}\] Metody udowodnienia czworoboku to cykliczne ze czworoboczny jest czworobokowym elementem: Metoda proofReasonlf \(\hat{P} + \hat{R} = \text{180}\text{°}) lub \(\hat{S} +
\hat{Q} = \text{180}\text{°}\) , a nastepnie \(PQRS)) jest cyklicznym quad.opp. int. katy suppl. Jesli \(\hat{P} = \hat{Q}\) lub \(\hat{S} = \hat{R}\), to \(PQRS)) jest cyklicznym quad.angles w tym samym seg. Jesli \(T\hat{Q}R = \hat{S}\), to \(PQRS)) jest cyklicznym quad.ext. kat rowny katowi int. opp. Udowodnij, ze \(ABDE)) jest cyklicznym czworobokiem. \
[\begin{array}{rll} D\hat{B}C &amp;= \text{90\text{°} &amp; (\angle \text{ in semi circle}) \\ \text{and } \hat{E} &amp;= \text{90\text{°} &amp; (\text{given}) \\ \therefore D\hat{B}C &amp;= \hat{E} &amp; \\ \therefore ABDE \text{ is a cyclic} &amp; \text{quadrilateral} &amp; \text{(ext.\@ \(\angle\) equals int\@ opp.\@ \(\angle\))} \end{array}\] Exercise 8.4\
[\begin{array}{rll} a + \text{87}\text{°} &amp;= \text{180\text{°} &amp; (\text{opp. angles of cyclic quad. supp. }) \\ \therefore a &amp;= \text{93}\text{°} &amp; \\ b + \text{106}\text{°} &amp;= \text{180}\text{°} &amp; (\text{opp. angles of cyclic quad. supp. }) \\ \therefore b &amp;= \text{74}\text{°} &amp; \end{array}\] \[\begin{arrayHrll} a &amp;= H\hat{I}J &amp;
\angle (\text{ ext. angle cyclic quad = int. opp }) \ &amp;= &amp; \end{array}\] \\begin{array}{rll} \hat{W} + \text{86}\text{°} &amp;= \text{180}\text{°} &amp; &amp; katy cyklicznego quada. }) \\ \therefore \hat{W} &amp;= \text{94)\text{°} &amp; \\ a + \hat{W} + \text{57}text{°} &amp;= \text{180}\text{°} &amp; (\text{angles sum of } \triangle) \\ \therefore a &amp;=
\text{291\text{°} &amp; \end{array}\] \[\begin{array}{rll} A\hat{M}B &amp;= \text{32}\text{°} + D\hat{B}C &amp; (\text{ext angle of } \triangle = \text{sum int. opp. angles}) \\ \therefore \text{72})\text{°} &amp;= \text{32}\text{°} + D\hat{B}C &amp; \\ \therefore D\hat{B}C &amp;= \text{40}\text{°} &amp; (\text{angles sum of } \triangle) \\ \therefore D\hat{B}C &amp;=
D\hat{A}C &amp; \\ \text{W zwigzku z tym } ABCD &amp;= \text{ jest cyklicznym quadem. } &amp; ( \text{ angles in same seg.}) \end{array}\] \[\begin{array}{rll} \text{In } \ABD triangle , \quad A\hat{B}D = A\hat{D}B &amp;= \text{35\text{°} &amp; (\angle \text{s opp. equal sides }) \\ \therefore \text{35} text{°} + \text{35}\text{°} + D\hat{A}B
&amp;=tekst{180}\text{°} &amp; (\angle \text{s suma } \triangle) \\ \therefore D\hat{A}B &amp;amp; tekst{110}\text{°} &amp; (\text{angles suma } \triangle) \\ \text{And } D\hat{ A}B + D\hat{C}B &amp;amp; tekst{180}\text{°} &amp; \\ \text{Dlatego } ABCD &amp;= \text{ jest cyklicznym quadem. } &amp; ( \text{ opp. int. angles supp.}) \end{array}\] Tangent line to
linia, ktéra dotyka obwodu okregu tylko w jednym miejscu. Promien okregu jest prostopadty do stycznej w punkcie kontaktu. Jesli dwie styczne sg rysowane z tego samego punktu poza okregiem, sa réwne dtugosci. (Powdd: styczne z tego samego punktu rowne) Okrag z centrum \(O\) i styczne \(PAY) i \(PB\), gdzie \(A\) i \(B\) sg odpowiednimi punktami
kontaktu dla dwaoch linii. W \(\triangle AOP\) i \(\triangle BOP\), \[\begin{array}{rll} O\hat{A}P = O\hat{B}P &amp;= \text{90}\text{°} &amp; (\text{tangent} \perp \text{radius})\\ AO &amp;= BO &amp;/text{equal radii}) \ OP &amp;= OP &amp; side}) \\ \therefore \triangle AOP &amp;\equiv \triangle BOP &amp; (\text{RHS}) \\ \therefore AP &amp;= BP &amp;
\end{array}\] Na ponizszym diagramie \(AE = \text{5}text{ cm}\), \(AC = \text{8\text{ cm}\) i \(CE = \text{9}\text{}\). Okresl wartosci \(a\), \(b\) i \(c\). \\begin{arrayHrll} AB = AF&amp;= a &amp; (\text{tangents from } A) \\ EF = ED&amp;= ¢ &amp; (\text{tangents from } E) \ CB = CD&amp;= b &amp; ((\text{tangens from } C) \\ \therefore AE = a + ¢ &amp;=5
&amp; \\ \text{and } AC = a + b &amp;= 8 &amp; \ \text{i } CE = b + ¢ &amp;=9 &amp; \end{array}\] \[\begin{array}H{rll} a + ¢ &amp;=5 &amp; \Idots (1)\\ a + b &amp;= 8 &amp; \Idots (2)\\ b + ¢ &amp;= 9 &amp; \Idots (3) \end{array}\] Odejmij réwnanie \((1)\) z réwnania \((2)\), a nastepnie podstawiaj réwnanie \((3)\) : \\begin{array}{rll} (2) - (1) \quad b-c &amp;=
8-5 &amp; \\ &amp;= 3 &amp; \\ \therefore b &amp;= ¢ + 3 &amp; \\ \text{Substitute into } (3) \quad ¢ + 3 + ¢ &amp;= 9 &amp; \\ 2c &amp;= 6 &amp; \\ c &amp;= 3 &amp; \\ \dlatego a 2 &amp; \\ \text{ i } b &amp;= 6 &amp; \end{array}\] Cwiczenie 8.5 \[\begin{array}{rll} HI &amp;= HG &amp; (\text{tangents same pt. }) \\ \text{In } \triangle HIJ, \quad d"2 d"2 8"2
+ 572 &amp; (\text{Pythagoras, radius perp. tangent }) \ \therefore d*2 &amp;= 89 &amp; \\ \therefore d &amp;= \text{9,4)\text{ cm} &amp; \end{array}\] \[\begin{arrayHrll} LM = LK &amp;= 6 &amp; (\text{tangent tangs same pt. }) \ LN &amp;= \text{7,5}\text} &amp; (\text{ given }) \\ \therefore MN = \text{7,5} - \text{6} &amp;= \text{1,5}\text{ cm} &amp; \\ OM
&amp;amp; = \text{2}\text{ cm} &amp; (\text{ radius }) \\ \text{In } \triangle OMN, \quad e"2 &amp;= 272 + (\text{1,5})"2 &amp; (\text{Pythagoras , promien perp. tangent }) \\ \therefore e"2 &amp;amp; \text{6,25} &amp; \\ \therefore e &amp;= \text{2,5}\text{ cm} &amp; \end{array}\] Rozwaz diagram podany ponizej: Diagram \(\text{1}\)Diagram \(\text{2}\)Diagram
\(tekst{3} (\) Zmierz nastepujace katy za pomoca katomierza i uzupetnij tabele: Diagram \(\text{1}\)Diagram \(\text{2}\)Diagram \(\text{3}\)\(A\hat{B}C =\)\(\hat{D} =\)\(\hat{E} =\)=\) Uzyj wynikéw, aby uzupei¢ nastepujgce wyniki : kat miedzy styczng a okrggem wynosi \(\ldots \Idots\) do kata w segmencie alternatywnym. Kat miedzy styczne do okregu i akord
narysowany w punkcie kontaktu, jest rowny katowi, ktéry akord subtends w segmencie alternatywnym. (Powadd: tan. chord theorem) Okrag z centrum \(O\) i styczna \(SR\) dotykajaca okregu w \(B\). Akordy \(AB\) podciggon \(\hat{P} 1\) i \(\hat{Q} 1\). \(A\hat{B}R = A\hat{P}B\) \(A\hat{B}S = A\hat{Q}B\) Draw diameter \(BT\) and join \(T\) to \(A\). Let \(A\hat{T}B
=T_1\). \\begin{array}{rll} A\hat{B}S + A\hat{B}T &amp;=tekst{90\text{°} &amp; (\text{tangent} \perp \text{radius}) \\ B\hat{A}T &amp;= \text{90N\text{°} &amp; (\angle \text{ in semi circle}) \ \therefore A\hat{B}T + T_1 &amp;= \text{90\text{°} &amp; (\angle \text{ suma } \triangle BAT) \\ \therefore A\hat{B}S &amp;=T_1 &amp; \\ \text{but } Q_1 &amp;=T_1
&amp; (\angle \text{s w tym samym segmencie}) \ \dlatego Q_1 &amp;= A\hat{B}S &amp; \end{array}\] \[\begin{arrayHrll} A\hat{ B}S + A\hat{B}R &amp;= \text{180\text{°} &amp; (\angle \text{s on str. line}) \\hat{Q} 1 + \hat{P} 1 &amp;/ tekst{180\text{°} &amp; (\text{opp. } \angle \text{s cyclic quad. supp.}) \\ \therefore A\hat{B}S + A\hat{B}R &amp;=Q_1 +
P_1 &amp; \ \text{i } A\hat{B}S &amp;= Q_1 &amp; \\ \zatem A\hat{B}R &amp;=P_ 1 &amp; \end{array}\] Okresl wartosci \(h\) i \(s\). \[\begin{array}{rll} O\hat{Q}S &amp;= S\hat{R}Q &amp; (\text{tangent chordorem}) \\ h + \text{20}\text{°} &amp;= 4h - \text{70\text{text{°} &amp; \\ \text{90}\text{°} &amp;= 3h &amp; \\ \therefore h &amp;= \text{30}\text{°} &amp;
\end{array}\] \[\begin{array}{rll} P\hat{Q}R &amp;= Q\hat{S}R &amp; (\text{tangent chordorem}) \\ s &amp;= 4h &amp; \\ &amp;= 4(\text{30}\text{°}) &amp; \\ &amp;= \text{120}\text{°} &amp; \end{array}\] Cwiczenie 8.6 \[\begin{array}{rll} a &amp;= \text{33}\text{°} &amp; (\text{tangent-akord ) \\ b &amp;= \text{33}\text{°} &amp; (\text{alt. katy } OP SR)
\end{array}\] \[/begin{array}{rll} c &amp;= \text{72}\text{°} &amp; (\text{tangent-chord}) \\ d &amp;= \dfrac{\text{180}\text{°} - \text{72})\text{°} {2} &amp; &amp; triangle}) \\ &amp;= \text{54}\text{°} &amp; (\text{alt. angles, } OP \parallel SR ) \end{array}\] \[&gt;begin{array}{rll} f &amp;= \text{38\text{°} &amp; (\text{tangent-chord}) \\ g &amp;= \text{47}\text{°}
&amp; (\text{tangent-akordd}) \end{array}\] \[&gt;begin{array}{rll} \hat{O} 1 =\hat{Q} 1 &amp;= \text{66}\text{°} &amp; (\text{isosceles, tangent-chord}) \\ \therefore | &amp;= \text{180}\text{°} -2 \times \text{66}\text{°} &amp; (\text{angles sum } \triangle) \\ \text{48}\text{°} &amp; \end{array}\] \[&gt;&gt;{39101}{180}&gt;/ str. line }) \\ \therefore i &amp;=
\text{40}\text{°} &amp; \\ j &amp;= \text{101}\text{°} &amp; (\text{ tangent-chord}) \\ k = i &amp;= \text{40}\text{°} &amp; (\text{ tangent-chord}) \end{array}\] \\begin{array}{rll} n &amp;= \text{34\text{°} &amp; (\text{ tangent-chord}) \\ 0 &amp;= \text{180}\text{°} - \text{90N\text{°} - \text{34}\text{°} &amp; (\text{angles sum } \triangle) \\ \therefore o0 &amp;=
\text{56}\text{°} &amp; \ m &amp;= \text{56})\text{°} &amp; (\text{ tangent-chord}) \end{array}\] \[\begin{array}Hrll} g &amp;= \text{ 52}\text{°} &amp; (\text{ tangent-chord}) \\ p &amp;= \text{90}\text{} - \text{52}\text{°} &amp; (\text{tangent perp. radius }) \\ \therefore p &amp;=\ text{38\text{°} &amp; \\ r &amp;= \text{90\text{°} &amp; (\angle \text{ in semi-circle})
\end{array}\] \(O\) jest Srodkiem okregu, a \(SPT\) jest styczne, z \(OP \perp ST\). Okresl \(a\), \(bY) i \(c\), podajgc przyczyny. \[\begin{array}H{rll} a &amp;= \text{90}\text{°} - \text{64\text{°} &amp; (\text{tangent perp. radius}) \\ &amp;= \text{26}\text{°} &amp; \\ b &amp;= \text{64\text{°} &amp; (\text{tangent chord}) \\ ¢ &amp;= 2 \razy \text{64\text{°} &amp;
(\angle\text{ w srodku} = 2\kat \text{ at circum.}) \\ &amp;= \text{128\text{°} &amp; \\ \end{array}\] \(PAL)\) jest styczne do okregu \(ABC\). \[\begin{array}{rll} \hat{A} 1 &amp;= A\hat{C}B &amp; (\text{alt. angles}, AP \parallel BC) \\ A\hat{C}B &amp;=A\hat{B}C &amp; (\angle \text{s opp. rowne boki }, AB = AC) \\ \zatem \hat{A} 1 &amp;amp; A\hat{B}C &amp; \\
\text{Dlatego } PAL &amp; \text{jest styczne do okregu } ABC &amp; (\angle\text{ miedzy akordem linii} = \angle\text{ in alt. seg.}) \end{array}\] \(AB\) jest styczne do okregu \(ADP\). \[\begin{array}{rll} \hat{A} 2 &amp;=\hat{B} 2 &amp; (\text{ given }) \\ \text{And } A\hat{P}B &amp;=\hat{B} 2 &amp; (\text{alt. angles}, AP \parallel BC) \\ \text{Therefore }
Alhat{P}B &amp;=\hat{A} 2 ABC &amp; \\ \text{Dlatego } AB &amp; \text{jest styczne do okregu } ADP &amp; (\angle\text{ miedzy akordem linii} = \angle\text{ in alt. seg.}) \end{array}\] Converse: tangent-akorddorem Jesli linia narysowana przez punkt koncowy akordu tworzy kat réwny katowi podporzgdkowane przez akord w segmencie alternatywnym, a
nastepnie linia jest styczna do kota. (Przyczyna: \(\angle\) miedzy linig a akordem \(= \angle\) w alt. seg. ) \(BD\) circle from center \(OV), from \(BO \perp AD\). Prove that: \(CFOE)) is a recurring recurring \(FB=BC\) \(\angle A\hat{O}C = 2 B\hat{F}C\) Czy \(DC\) bedzie styczne dla okregu przechodzgcego przez \(C,F,0O\) i \(E\)? Zmotywuj swojg odpowiedz. \
[\begin{array}{rll} BO &amp; \perp OD &amp; (\text{given}) \ \therefore F\hat{O}E &amp;= \text{90\text{°} &amp; \\ F\hat{C}E &amp;= \text{90}\text{°} &amp; (\angle \text{ in semi circle}) \\ \therefore CFOE &amp; \text{is a cyclic quad.} &amp; (\text{opp. } \angle \text{s suppl.}) \end{array}\] Aby pokazac, ze \(FB = BC\) najpierw udowadniamy \(\triangle BFC\)
jest tréjkatem réwnoramiennym, pokazujac, ze \(B\hat{F}C = B\hat{C}F\). \\begin{array}{rll} B\hat{C}F &amp;= C\hat{E}O &amp; (\text{tangent-akordm}) \ C\hat{E}O &amp;= B\hat{F}C &amp; (\text{ext. } \angle \text{ cyclic quad. } CFOE) \\ \therefore B\hat{F}C &amp;=B\hat{C}F \\ \therefore FB &amp;= BC &amp;amp; (\triangle BFC \text{ isosceles})
\end{array}\] \\begin{array}H{rll} A\hat{O}C &amp;= 12 A\hat{E}C &amp; (\angle \text{ at centre } = 2 \angle \text{ at circum.}) \\ \text{and } A\hat{E}C &amp;=B\hat{F}C &amp; (\text{ext. } \angle {text{ cykliczny quad. CFOE) \\ \therefore A\hat{O}C &amp;= 2 B\hat{F}C \end{array}\] Dowdd sprzecznosci. Zal6zmy, ze \(DC\) jest styczne do okregu przechodzgcego
przez punkty \(CY), \(F\), \(OV) i \(E\): \[[begin{array}{rll} \dlatego D\hat{C}E = C\hat{O}E \quad (\text{tangent-chord}) \end{array}\] A przy uzyciu okregu z centrum \(O\) i stycznej \(BD\) mamy to: \[[\begin{array}{rll} D\hat{C}E &amp;= C\= hat{A}E &amp; (\text{tangent-chord}) \\ \text{but } C\hat{A}E &amp;= \frac{1}{2} C\hat{O}E &amp; (\angle \text{ at centre} = 2
\angle \text{ at circum}) \\ \dlatego D\hat{C}E &amp;amp; C\hat{O}E &amp; \end{array}\] Dlatego nasze zalozenie nie jest poprawne i mozemy stwierdzi¢, ze \(DC\) nie jest styczne do okregu przechodzgcego przez punkty \(C\) , \(F\), \(OV) i \(E\). \(FD\) jest rysowana réwnolegle do stycznej \(CB\) Udowodnij, ze: \(FADE)) jest cyklicznym czworobokiem \
(F\hat{E}A = \hat{B}\) \[\begin{array}Hrll} F\hat{D}C &amp;/d\hat{C}B &amp; (\{alt. } \angle\text{s } FD \parallel CB) \\ \text{i } D\hat{C}B &amp;= C\hat{A}E &amp; (\text{tangent-chord}) \ \dlatego F\hat{D}C &amp;= C\hat{A}E \\ \therefore FADE &amp; \text{is a cykliczny quad. C } &amp; (\angle \text{s in same seg.}) \end{array}\] \[&gt;&gt;/} \angle\text{s } FD
\parallel CB) \\ \text{and } F\hat{E}A &amp;= F\hat{D}A &amp; (\angle \text{s same seg.\@ cykliczny quad.\@ } FADE) \\ \dlatego F\hat{E}A &amp;=\hat{B} \end{array}\] \end{}array\]
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