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Chapter Review in Easy Lanquage |

1. What is a quadrilateral? (Fgye 77 8?)

A quadrilateral is a closed figure with four straight sides (Latin quadri = four, latus =
side). The angles of a quadrilateral are the angles between its sides. The endpoints of its
diagonals are its vertices. Deducing properties means using earlier facts (congruence, parallel
lines, angle sums) to prove a statement; measuring many examples only gives a conjecture (a
statement we are highly confident about, but not yet sure it is always true) - e.g. measuring a
few rectangles does not prove the 1000th has equal diagonals.

2. Rectangle (8% and the Carpenter's Problem
> Carpenter's Problem: two strips (diagonals), one 8 cm; where to join and how long should

the other be so that a thread through their ends forms a rectangle? Answer: equal length (8

cm) and joined at their midpoints (any angle between them).
> Deduction 1 - diagonals equal: in rectangle ABCD, AB = CD, «BAD = «CDA = 90°, AD

common — AADC = ADAB (SAS) — AC = BD.
> Deduction 2 - diagonals bisect each other: <1 = 22 (each = 90° - 43, using «B = 90° and the
angle sum of ABCD), vertically opposite angles at O are equal, AB = CD — AAOB = ACOD

(AAS) - OA = OC and OB = OD. 'Bisect' = divide into two equal parts.
> Deduction 3 - converse: draw equal diagonals bisecting each other at any angle x (the four

angles at O are x, 180° - x, x, 180° - x). In AAOB (OA = OB) the base angles are a = 90° -

x/2; in AAOD base angles b = x/2; so each angle of the quadrilateral = a + b = 90°, and

opposite sides are equal (congruent triangles) — it is a rectangle. (Used by carpenters in

Europe and farmers in Mozambique.)
> Two definitions: (1) a quadrilateral with equal diagonals that bisect each other; (2) simply

a quadrilateral with all angles 90° (Deduction 4 proves opposite sides are then

automatically equal: join BD, £1 = 22 as before, ABAD = ADCB by AAS — AD = CB, DC =

BA).
> Properties of a rectangle: (1) all angles 90°; (2) opposite sides equal; (3) opposite sides

parallel (AB is a transversal of AD and BC with £A + B =180° — AD | BC); (4) diagonals

equal and bisect each other.
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>

>

3. Square (77

Square: a quadrilateral with all angles 90° and all sides equal. Every square is a rectangle,
but not every rectangle is a square (like 'Indian’ and 'Malayali': a Malayali is also an
Indian). Shown by a Venn diagram - squares drawn inside rectangles.

Deduction 5 — angle between diagonals: in square ABCD, ABOA = ABOC (SSS: BA = BC, OA
= OC, BO common) — «BOA = «BOC, and they make a straight angle (180°) — each 90°. So
diagonals are equal, bisect each other at right angles.

Properties of a square: (1) all sides equal; (2) opposite sides parallel; (3) all angles 90°; (4)
diagonals equal, bisect each other at 90°; (5) each diagonal makes 45° with the sides (in
AADC, 21+ 23 +90° =180° AD = DC — «1 = 23 = 45°) - diagonals bisect the angles of the
square. All rectangle properties also hold.

To construct a square with diagonal d: draw the diagonal, mark its midpoint, draw a
perpendicular bisector, cut off d /2 on both sides of the midpoint, and join the four ends

(equal diagonals + bisect + 90°).

4. Angle sum of a quadrilateral (FFYT BT BIvF- 7))

Draw a diagonal SM in quadrilateral SOME. It makes two triangles; each has angle sum

180°, so the six angles add up to 360°, and these six angles together make exactly the four
angles of the quadrilateral. The sum of the angles of any quadrilateral is 360°. Hence a
quadrilateral cannot have exactly three right angles - the fourth angle would be 360° - 270° =

90° too. (Works for a dart-shaped quadrilateral too: join the diagonal that lies inside.)

5. Parallelogram (FHIR TgHo)

Parallelogram: a quadrilateral with both pairs of opposite sides parallel (draw two pairs of
parallel lines that are not at right angles). Every rectangle (and square) is a parallelogram
- a rectangle is a parallelogram with all angles 90°.

Deduction 6 - angles: AB | CD with transversal AD — £A + D = 180° (interior angles on
the same side); similarly <A + 2B =180°, 2C + 4D = 180°. With £A = x: «D = 2B =180° - x and
<C = x. Adjacent angles add up to 180°; opposite angles are equal. (Example: 2A = 30° — B
=150°, «C = 30°, «D =150°.)

Deduction 7 - sides: in AABD and ACDB: opposite angles at A and C equal, alternate
angles (AD | BC, transversal BD) equal, BD common — AAS — AD = CB and AB = CD.
Opposite sides are equal. (Write the correspondence in the right order: AABD = ACDB, not
ACBD.)

Deduction 8 - diagonals: in parallelogram EASY, AE = YS, the alternate angles are equal —
AAOE = AYOS (ASA) — OA = OY, OE = OS. Diagonals bisect each other. They need not be
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equal and meet at no fixed angle.

> Properties: (1) opposite sides equal; (2) opposite sides parallel; (3) adjacent angles
supplementary (180°), opposite angles equal; (4) diagonals bisect each other. Construction
by diagonals: draw one diagonal, mark midpoint O, draw the other diagonal's line through
O at the given angle, cut equal halves on both sides of O, join the four ends.

. Rhombus (FaagHo)
>

Rhombus: a quadrilateral with all four sides equal (construct: draw AB = AD at an angle,

=]

then cut arcs of the same radius from B and D to get C). Square is a special rhombus.

> Deduction 9 - angles: in rhombus GAME, GE = GA and ME = MA give base angles equal;
AGAE = AMAE (SSS) so the four angles formed by the diagonal at its ends are all equal (a =
b = ¢ = d). Equal alternate angles — EM | GA and GE | AM, so every rhombus is a
parallelogram. Example: rhombus with A = 50° a + a + 50° = 180° — a = 65°; angles are
50°, 130°, 50°, 130°.

> Deduction 10 - diagonals meet at 90°: AGEO = AMEO (SSS: GE = ME, GO = MO, EO
common) — «GOE = zMOE, a linear pair — 90° each.

> Properties: (1) all sides equal; (2) opposite sides parallel; (3) adjacent angles add to 180°,
opposite angles equal; (4) diagonals bisect each other at 90°; (5) diagonals bisect the angles.
Diagonals of a rhombus are not always equal (equal only when it is a square).
Construction: draw one diagonal, its perpendicular bisector, cut half of the other diagonal
on both sides, join.

7. Playing with quadrilaterals (FgHs & @)

> Geoboard: two perpendicular equal diagonals crossing at their midpoints — square.
Extend one diagonal by 2 cm on both sides (still perpendicular and bisecting) — diagonals
now unequal — rhombus.

> Joining two equal triangles along a side: two equilateral triangles — rhombus (60°, 120°).
Two isosceles (8, 8, 6): joined along the 6 side — rhombus; along an 8 side — a kite (mirror
image) or a parallelogram (one triangle turned 180°). Two scalene (6, 9, 12): along each side
one gets a kite (mirror) and a parallelogram (turned 180°) — 3 kites + 3 parallelograms.

8. Kite and trapezium (57T 3k G#ers)

> Kite: a quadrilateral ABCD with AB = BC and CD = DA (two non-overlapping adjacent
pairs of equal sides). Property: diagonal BD bisects /B and <D, and bisects the other
diagonal AC at right angles (AABD = ACBD by SSS; then AAOB = ACOB by SAS).

> Trapezium: a quadrilateral with at least one pair of parallel opposite sides (PQ | SR).

Property 1: £S + 2P = 180° and «R + Q = 180° (angles on the same leg).
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> Isosceles trapezium: non-parallel sides equal (UX = VW, UV | XW). Draw XY and WZ L UV:
XWZY is a rectangle (angles 90°), so XY = WZ; AUXY = AVWZ (right angle, equal
hypotenuses UX = VW, XY = WZ) — Property 2: U = £V (base angles equal; also the two
top angles are equal).

9. Hierarchy of quadrilaterals (FgHil @7 Ffieo)

Q Square c Rectangle c Parallelogram c Trapezium. Square ¢ Rhombus c Parallelogram.

Rhombus c Kite (every rhombus is a Rite, not every kite is a rhombus). The square is the only

shape that is a rectangle and a rhombus at once. A quadrilateral that is both a kite and a

parallelogram is a rhombus (square included).

Tmportant Terms (Glé%sary) ™

Term Meaning
Quadrilateral Closed figure with four straight sides.
Diagonal Line joining opposite vertices.
Bisect Divide into two equal parts.
Deduction Proving a property by logical reasoning.
Q Conjecture A statement we are confident of but not yet proved.
Rectangle Quadrilateral with all angles 90°.
Square All angles 90° and all sides equal.
Parallelogram Both pairs of opposite sides parallel.
Rhombus All four sides equal.
Kite AB = BC and CD = DA (adjacent pairs equal).
Trapezium At least one pair of parallel opposite sides.
Isosceles trapezium Trapezium with equal non-parallel sides.
Venn diagram Closed curves showing sets and how they sit inside each
other.

Quick Revision & Formulas
> Angle sum of a quadrilateral = 360°.

Q > Rectangle: all angles 90°; opposite sides equal and parallel; diagonals equal, bisect each
other.

> Square: all sides equal + all angles 90°; diagonals equal, bisect each other at 90° and bisect
the angles (45°).
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sum 180°; diagonals bisect each other (not equal).

every rhombus is a parallelogram and a kite.

square.

> Parallelogram: opposite sides equal and parallel; opposite angles equal, adjacent angles
> Rhombus: all sides equal; diagonals bisect each other at 90° and bisect angles (not equal);

> Kite: AB = BC, CD = DA; diagonal BD bisects «B, «D and cuts AC at 90° (bisects it).
> Trapezium (PQ || SR): 2P + S =180°, 2Q + «R = 180°; isosceles trapezium: base angles equal.
> Tests: equal diagonals + bisect — rectangle; bisect only — parallelogram; opposite sides

equal — parallelogram; all angles equal — rectangle; diagonals equal + bisect at 90° —

Rectangle &
square

1

1

Diagonal :
properties .
< 1

QUADRI-
LATERALS

< i

Kite & |
trapezium '
1
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Angle sum
=360°
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J

Concept map of Chapter 4
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Venn diagram of quadrilaterals

Parallelogram

Teacher: Abhishek Sir « Free notes at msroh.in
m Rectangle

Square sits inside both rhombus and rectangle; rhombus is the overlap of Rite and parallelogram; the

trapezium contains all of these except the kite

Table: Properties at a glance

More Notes

Property Parallelogram | Rectangle | Rhombus | Square | Kite | Trapezium
Q Opposite sides v v v v X 1 pair
parallel
Opposite sides equal | v/ v v v X X
All sides equal X X v v X X
All angles 90° X v X v X X
Opposite angles v v v v 1pair | X
equal
Diagonals equal X v X v X X
Diagonals bisect v v v v X X
each other
Diagonals at 90° X X v/ v v X
Diagonals bisect X X v v 1diag. | X
angles
@
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Flowchart: Which quadrilateral is it?

Parallelogram
' with all sides equal
Both pairs of
— rhombus; two
opposite sides All angles 90°? Yes All sides equal too? '
> > » | adjacent equal
parallel? Yes — — rectangle Yes — square ' '
pairs — Rite; one
parallelogram

parallel pair —

trapezium

Textbook Solutions (All Questiensy— |

Math Talk (p.83-93) - Why are Figs (i)-(iii) quadrilaterals and (iv), (v) not? Can AAOD =
ACOB be shown from AO = CO, £AOB = £COD and AD = CB? Is ABAD = ACDB wrong? Is
AABD = ACBD wrong? Is AAOE = ASOY wrong?

Ans. A quadrilateral must be a closed figure of four straight sides that meet only at their
end points (that is what ‘four-sided closed figure' means). AAOD = ACOB: No from those
three facts - zAOB = 2.COD belongs to the other pair of triangles (AOB, COD) and AD, CB
are not the sides enclosing a known angle (SSA does not prove congruence). Correct
reason: AO = CO, OD = OB and «AOD = .COB (vertically opposite) — SAS. ABAD = ACDB:
wrong order - the proved congruence is ABAD = ADCB (B-D, AeC, DB); letters must be
written in matching order. AABD = ACBD: wrong - it should be AABD = ACDB (AB = CD,
not AB = CB). AAOE = ASOY: wrong - it is AAOE = AYOS (A<Y, E&S).

Math Talk — Deduction 3: diagonals equal, bisecting at 60°; find the other angles and the
shape. Also: construct a square with a diagonal of 8 cm. Are the diagonals of a rhombus

equal? Do the diagonals of a parallelogram meet at a particular angle?

Ans. Angle at O = 60° — the other angles at O are 120°, 60°, 120°. In AAOB, OA = OB so the
base angles are equal: a + a + 60° = 180° — a = 60° (equilateral). In AAOD (angle 120°) the
base angles = (180° - 120°) /2 = 30° each. Each vertex angle = 60° + 30° = 90°; opposite sides
equal by congruent triangles — rectangle. Square with diagonal 8 cm: draw AC = 8 cm,
mark midpoint O, draw the perpendicular bisector (compass), cut OB = OD =4 cm, join
ABCD. Rhombus diagonals: not equal in general (equal only for a square). Parallelogram
diagonals: no fixed angle (only 90° if it is a rhombus). Rectangle's diagonals: equal, but

meet at 90° only if it is a square.

Page 94, Figure it Out Q1 - Find all the other angles inside the rectangles: (i) rectangle ABCD
with £OAB = 30° (O = centre); (ii) rectangle PQRS with the angle between the diagonals = 110°
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(at the top, ZQOR).
Ans. (i) OA = OB (diagonals of a rectangle are equal and bisect) - 2OBA = 30° so zABD =
30°, zAOB =180° - 60° = 120°, LAOD = 60°. .DBC = 90° - 30° = 60° and «CAD = 60° = ~ADB
= 2ACB; «BDC = 2ACD = 30°. So the angles are: 30° at A and B (with AB), 60° with AD and
BC, and 30° at C and D with DC. (ii) zQOR = 110° = POS (vertically opposite); LQOP =
<ROS =180° - 110° = 70°. In AQOR (OQ = OR): 2OQR = 2ORQ = (180° - 110°) /2 = 35°; so
20QP = £ORS = 90° - 35° = 55°. In APOS (OP = OS): £OPS = £OSP = 35°% «OPQ = 2OSR =
55°. (Matches: 2OQP = 2OPQ = £ORS = 2.OSR = 55°,)

Page 94 Q2 - Draw a quadrilateral whose diagonals are equal (8 cm), bisect each other and

meet at (i) 30° (ii) 40° (iii) 90° (iv) 140°. Q3 - PL and AM are perpendicular diameters of a

circle with centre O; what is APML?
Ans. Q2 (same steps for all four): draw AB = 8 cm; mark its midpoint O; at O draw a line |
making the given angle with AB; with compass cut OC = OD =4 cm on [ on either side of
O; join AC, CB, BD, DA. The figure has equal diagonals that bisect each other, so it is a
rectangle in (i), (ii), (iv) (a longer/narrower rectangle as the angle changes) and a square
in (ii1) 90°. (30° and 150° give the same rectangle; 40° and 140° the same.) Q3: diagonals PL
and AM are both diameters, so equal (2r); they cross at the centre O, so they bisect each
other; and they are perpendicular — APML is a square.

Page 94 Q4 (Math Talk) - With only two equal sticks and a thread, how to make an exact 90°?

Q5 (Try This) - Can 'opposite sides parallel and equal’ be the definition of a rectangle?
Ans. Q4: put the two equal sticks AB and CD across each other so that their midpoints
meet at O (they bisect each other). Pass the thread round the four ends A-C-B-D. The
diagonals are equal and bisect each other, so ACBD is a rectangle and each corner, e.g. <C,
is exactly 90°. (Another way: use an isosceles triangle.) Q5: No. A parallelogram that is not
a rectangle (slanted) also has opposite sides parallel and equal, so this property alone does
not give a rectangle — we also need a right angle.

Page 102 Figure it Out Q1 - Find the remaining angles: (i) parallelogram PERA with /P = 40°;

(1i) parallelogram PQRS with <P = 110° (iii) rhombus UVWX with £XVU = 30° (diagonal VX);

(iv) rhombus OAEI with £OEA = 20° (diagonal OE).
Ans. (i) Opposite angles equal, adjacent add to 180°: 2A = 2P = 40°, £E = 2R =180° - 40° =
140°. (i1) Q =180° - 110° = 70°, S = £Q = 70°, «R = P = 110°. (iii) All sides are equal
(rhombus) and the diagonal VX bisects the angles: zZXVW = 2.XVU = 30°, so 2V = 60° = X
(opposite angles), and <UXV = LWXV = 30°; U = £W =180° - 60° = 120°. (iv) The diagonal
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OE bisects the angles at E and O: 2OEI = 2OEA = 20° so <E = 40°, 2AOE = £EOI = 20°, 20O =
40° 2A = 21 =180° - 40° = 140°.
Page 102 Q2 - Construct a parallelogram with diagonals 7 cm and 5 cm meeting at 140°. Q3 -
Construct a rhombus with diagonals 4 cm and 5 cm.
Ans. Q2: draw AB = 7 cm, mark midpoint O (3.5 cm from A); at O draw a line | making 140°
with OB; cut OC = OD = 2.5 cm (half of 5 cm) on | on both sides of O; join AC, CB, BD, DA.
Diagonals bisect each other, so ACBD is a parallelogram. Q3: draw AB = 5 cm, midpoint O;
draw the perpendicular to AB at O (90°, using compass or set-square); cut OC = OD =2 cm
on both sides of O; join AC, CB, BD, DA. Diagonals bisect each other at 90° — rhombus
(each side = V' (2.5% + 22) =V 10.25 = 3.2 cm - computed by me).
Geoboard activity (p.103) and Joining Triangles (p.104-105) — name the quadrilaterals and
justify. Also p.105: kite property (show diagonal BD bisects LABC, /ADC and AC at right
angles); trapezium: how to find the other angles; why AUXY = AVWZ.
Ans. Geoboard: two perpendicular, equal diagonals crossing at their midpoints — square.
Extending one diagonal by 2 cm at both ends keeps them perpendicular and bisecting, but
now unequal — rhombus. Triangles: two equilateral triangles of side 8 cm — rhombus (all
sides 8 cm). Two (8, 8, 6) triangles: joined along 6 cm — rhombus; along an 8 cm side —
kite (8, 6, 6, 8) when mirrored, parallelogram (8, 6, 8, 6) when one is turned through 180°.
Two (6, 9, 12) triangles: along each side — a kite (mirror image) and a parallelogram
(turned 180°). Kite: AB = BC, AD = CD, BD common — AABD = ACBD (SSS) — «ABD =
<CBD and «ADB = «CDB; then AAOB = ACOB (AB = CB, zABO = 2«CBO, BO common; SAS)
— AO = OC and £AOB = 2COB = 90°. Trapezium PQ || SR: £S + P =180°, «R + ».Q =180° -
find the missing angles by subtraction. Isosceles trapezium: XY = WZ (opposite sides of
rectangle XWZY), UX = VW, £XYU = 4WZV = 90° - AUXY = AVWZ (RHS) — U = £V.
Page 107, Figure it Out Q1-Q3 - (1) Sides and angles of the quadrilateral from joining two
equilateral triangles of side 4 cm. (2) Construct a kite with diagonals 6 cm and 8 cm. (3)
Remaining angles in the trapeziums: (i) base angles 135° and 105°; (ii) isosceles trapezium
with 100° at the top-left.
Ans. QI: the quadrilateral ABCD (two triangles on the common side BD) has all four sides =
4 cm and angles 60°, 120°, 60°, 120° (60° + 60° = 120° at the joined corners) — a rhombus
with the shorter diagonal 4 cm. Q2: draw PQ = 6 cm; draw its perpendicular bisector
meeting PQ at T; on it mark R and S on opposite sides with RS = 8 cm, but with T not the
midpoint of RS (e.g. TR = 3 cm, TS = 5 cm - my choice; in a kite only one diagonal, here PQ,
is bisected by the other); join PR, RQ, QS, SP. PRQS is a kite (PR = RQ and PS = SQ because
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points on the perpendicular bisector of PQ are equally far from P and Q). Q3: (i) trapezium
with the parallel sides top and bottom: the angles on each slanting side add to 180°: 180° -
135° = 45° and 180° - 105° = 75° (top-left and top-right). (ii) The parallel sides are the long
top and bottom; the 100° top-left angle and bottom-left add to 180° — 80°; the legs are
equal (isosceles trapezium) so the angles on the right are equal to the left ones: top-right =
100°, bottom-right = 80°.

Page 107 Q4 - Venn diagram of parallelograms, kites, rhombuses, rectangles, squares; (i) both

a kite and a parallelogram? (ii) can a quadrilateral be both a kite and a rectangle? (iii) is

every kite a rhombus?
Ans. Venn diagram: see the diagram page - parallelogram contains rectangle and
rhombus; kite contains rhombus; square is the overlap of rectangle and rhombus. (i) A
rhombus (and so the square too) - the overlap of kite and parallelogram. (ii) Yes — only the
square: a square has two adjacent pairs of equal sides (it is a Rite) and all angles 90° (a
rectangle). A rectangle that is not a square is not a Rite. (The printed answer key says 'No';
by the textbook's own definition of a Rite the square qualifies, so I have given 'Yes, a
square') (iii) No. Every rhombus is a Rite (all sides equal, so adjacent pairs are equal), but a
kite with unequal adjacent pairs, e.g. sides 3, 3, 5, 5, is not a rhombus.

Page 107-108 Q5-Q7 - (5) PAIR and RODS are rectangles (PR = RS =5 cm, ORI = 30°); find

£IOD. (6) Construct a square with diagonal 6 cm without a protractor. (7) CASE is a square;

U, V, W, X are the midpoints of its sides — what is UVWX? Other squares inside a square.
Ans. Q5: in rectangle PAIR, 2RIO = 90°; in AORI: .ROI =180° - 90° - 30° = 60°. RODS is a
rectangle, so LROD = 90°. 2IOD = «ROD - 2ROI = 90° - 60° = 30°. Q6: draw AB = 6 cm;
with compass (arcs above and below from A and B with the same radius > 3 cm) draw the
perpendicular bisector, which meets AB at O; on it mark C and D with OC = OD = 3 cm;
join AC, CB, BD, DA - equal diagonals bisecting at 90° — square. Q7: let the side of CASE
be x; each half-side = x/2. The four corner triangles are right-angled with legs x/2, x/2,
so they are congruent (SAS) and each hypotenuse UV = VW = WX = XU = x/V 2 — all four
sides equal. The corner triangles are isosceles right triangles, so the angles at U, V, W, X
are 45° each; at U: .CUV + AVUX + £XUA =180° — 45° + AVUX + 45° =180° — .VUX = 90°,
similarly at the other vertices. So UVWX is a square (measurement also gives equal sides
and 90°). Other squares inside: on every side mark a point at the same distance from the
successive corners (going round in the same direction); the four corner triangles are
congruent right triangles, so the inner quadrilateral has equal sides and 90° angles - a

square (tilted, as in Fig. b).
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Page 108 Q8-Q10 - (8) Four equal sides and one angle 90° - a square? (9) What is a

quadrilateral with equal opposite sides? (10) Is the angle sum 360° for a dart-shaped (non-

convex) quadrilateral ABCD with D inside?
Ans. Q8: Yes. Four equal sides — rhombus; in a rhombus adjacent angles add to 180° and
opposite angles are equal, so one angle 90° gives the adjacent angles 180° — 90° = 90° and
the opposite angle 90° - all four angles are 90° and all sides equal — square. Q9: a
parallelogram. Draw diagonal AC: AB = CD, BC = AD, AC common — AABC = ACDA (SSS)
— «BAC = «DCA (alternate angles) so AB | CD, and «BCA = 2DAC so BC | AD - both pairs
of opposite sides parallel. Q10: Yes. Join BD (inside the figure): AABD has angle sum 180°
and ACBD has angle sum 180°; the six angles together make the four angles of the
quadrilateral (the angle at D is the sum of the two angles at D, which is more than 180°
here), so the total is 180° +180° = 360°.

Page 108-109 Q11 - True or false (justify): (i) equal diagonals that bisect each other — square.

(ii) three right angles — rectangle. (iii) diagonals bisect each other — parallelogram. (iv)

perpendicular diagonals — rhombus. (v) opposite angles equal — parallelogram. (vi) all angles

equal — rectangle. (vii) isosceles trapeziums are parallelograms.
Ans. (i) False - it is a rectangle; a square also needs the diagonals perpendicular. (ii) True
— the fourth angle = 360° - 270° = 90°, so all angles 90°. (iii) True — the triangles at the
centre are congruent (SAS) so alternate angles are equal and opposite sides are parallel.
(iv) False - a kite also has perpendicular diagonals (without all sides being equal). (v) True
- 2A = 2C and «B = 2D with sum 360° gives 2(zA + 2B) = 360°, so £A + «B = 180°; interior
angles on the same side add to 180°, so the opposite sides are parallel. (vi) True - four
equal angles are 360° + 4 = 90° each. (vii) False — only one pair of opposite sides is parallel;
the other pair (the equal legs) is not parallel.

Page 111 - Which Quad? (fold a sheet into half, again into a quarter, make a triangular crease

at the middle corner, open it): what shape do the creases make?
Ans. Folding twice puts the corner at the centre of the sheet; the triangular cut/crease at
that corner is repeated in the four quarters when opened, giving four equal triangles
around the centre whose outer ends form a rhombus (equal sides, from the mirror folds);
the creases lie on the diagonals, which are perpendicular. If the two arms of the crease are
equal and make 45° with the fold lines, the four outer ends form a square. (Hands-on

activity: this is my explanation from the geometry, not an answer in the book.)
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Board-Pattern Questions-1Mark |

1. What is the sum of the angles of a quadrilateral? (1)
Ans. 360°.

2. Define a rectangle. (1)
Ans. A quadrilateral in which all the angles are 90°.

3. How many degrees do the diagonals of a rhombus make with each other? (1)
Ans. 90° (they bisect each other at right angles).

4. In a parallelogram £A = 65°. Find £B. (1)
Ans. B =180° - 65° = 115°.

5. Which quadrilateral has equal diagonals that bisect each other at 90°? (1)
Ans. A square.

6. Is every square a rectangle? (1)
Ans. Yes - a square has all angles 90°.

7. Name the quadrilateral having at least one pair of parallel opposite sides. (1)
Ans. Trapezium.

8. In an isosceles trapezium UVWX (UV || XW), £U = 70°. Find V. (1)
Ans. .V = U =70°.

9. Do the diagonals of a parallelogram always have equal length? (1)
Ans. No - they only bisect each other.

10. Three angles of a quadrilateral are 90°, 80°, 100°. Find the fourth. (1)
Ans. 360° - (90° + 80° +100°) = 90°.

11. A quadrilateral with all sides equal is calleda _ _ _ __ _ .1
Ans. Rhombus.

12. Which diagonal of a kite ABCD (AB = BC, CD = DA) bisects the other? (1)
Ans. BD bisects AC (at right angles).

Board-Pattern Questions — 3 Marks
1. In a rhombus ABCD, £A = 50°. Find the other angles and the angle each diagonal makes

with the sides. (3)
Ans. Opposite angles are equal: «C = 50°; adjacent add to 180°: «B = 2D = 130°. Diagonal
BD bisects «B and 4D, so it makes 65° with the sides (and AC makes 25° with them, since it

bisects the 50° angles). The diagonals meet at 90°.
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2. Prove that the diagonals of a rectangle are equal. (3)
Ans. In rectangle ABCD: AB = DC, «BAD = «CDA = 90°, AD is common. So AABD = ADCA
by SAS, hence the corresponding parts BD and CA are equal.
3. Construct a rhombus with diagonals 6 cm and 8 cm. Find its side. (3)
Ans. Draw AC = 6 cm, its perpendicular bisector through the midpoint O; cut OB = OD = 4
cm,; join ABCD. Side = V(3% + 42) = 5 cm (diagonals meet at right angles, so the right
triangle with legs 3 and 4 has hypotenuse 5).
4. State true or false with a reason: (a) a quadrilateral with perpendicular diagonals is a
rhombus; (b) a quadrilateral with all angles equal is a rectangle. (3)
Ans. (a) False - a kite also has perpendicular diagonals. (b) True - each angle is 360° + 4 =
90°, so it is a rectangle (opposite sides are then equal by congruence).
5. Two angles of a trapezium PQRS (PQ || SR) are P = 110° and £Q = 70°. Find £S and /R.
What kind of trapezium would it be if the legs were equal? (3)
Ans. .S =180° — 2P =70°; 2R =180° - £Q = 110°. If the non-parallel sides were equal it
would be an isosceles trapezium, with <P = 2Q - but here 110° # 70°, so the legs are unequal

and it is a general trapezium.

Board-Pattern Questions — 5 Marks
1. Prove that the diagonals of a parallelogram bisect each other, and that a quadrilateral
whose diagonals bisect each other is a parallelogram. (5)
Ans. (a) Parallelogram EASY with diagonals meeting at O: AE = YS (opposite sides), zOAE =
20YS and «OEA = £OSY (alternate angles, AE | YS) - AAOE = AYOS (ASA) — OA = OY,
OE = OS. (b) Converse: if OA = OY, OE = OS and «AOE = YOS (vertically opposite), then
AAOE = AYOS (SAS), so zOAE = £OYS - alternate angles equal — giving AE || YS; similarly
AAOS = AYOE gives AS || EY. Both pairs of opposite sides are parallel, so it is a
parallelogram.
2. Using the diagonal properties, describe how to construct (a) a rectangle with diagonals 10
cm and (b) a square with diagonals 10 cm, (c) a parallelogram with diagonals 6 cm and 8 cm
at 70°. Name the property used in each. (5)
Ans. (@) Draw AC =10 cm, midpoint O; draw a line through O at any angle (say 60°) and
cut OB = OD = 5 cm on both sides; join ABCD. Property: equal diagonals that bisect each
other. (b) Same, but the second diagonal is perpendicular to AC (90°) — equal diagonals

bisecting at right angles. (c) Draw AC = 8 cm, midpoint O; line through O at 70° to AC; cut
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OB = OD = 3 c¢m (half of 6) on both sides; join ABCD. Property: diagonals bisect each other
(unequal lengths, any angle).

3. Draw the Venn diagram of the quadrilaterals studied and use it to state the relationship

between (i) rhombus and kite, (ii) rectangle and parallelogram, (iii) square and rhombus, (iv)

kite and parallelogram. Give one property that distinguishes a rhombus from a square. (5)
Ans. Venn diagram: parallelogram > rectangle, rhombus; square = rectangle n rhombus;
kite > rhombus; kite N parallelogram = rhombus. (i) Every rhombus is a Rite; a kite need
not be a rhombus. (it) Every rectangle is a parallelogram; not every parallelogram is a
rectangle. (iii) A square is a rhombus with all angles 90°; every square is a rhombus, but
not every rhombus is a square. (iv) A quadrilateral that is both is a rhombus.

Distinguishing property: the diagonals of a square are equal; those of a general rhombus

are not (and a rhombus need not have 90° angles).
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f&=ET 9T (Hindi Section)

FHT 8 TV (TOTT AT HTT 1) o AT 4 o faeqq TET + T TSI TF & + TS TIT (2026-
27)

AT VTST ¥ Ty sresrr

L. IqiTTF TR ?
TS T T ST aTeAT 98 AR & (ATeT quadri = 17, latus = A7) | TEHET

& HIUT I ST 0 G & &0 & | Gt & [EY &7 396 I &7 & | o1 e &

FT 3T & T8 & AT (FTTTHHAT, GHAE L4TU, HIVIT AT TRT) F AT &l (4G FT;

FE IITELIT ATI & Hael ATHATT (conjecture) TTAT & - TH Fg, AFT A9 T I7 g

TEl &14T & 10007 3= & fgahor I aaEv 80T |

2. AT A T€3, S GHET

> T ST qHEET: AT Tfgat (o), ua 8 HT &7 Fgl Sre 2T il fdha-ir A« ar
ATfeR AT & ISR ST SEd 9970 2 397 : a9 J9Ts (8 6 3% aex-fag 1w
ST (3T a1 &S H{T &) |

> fmae 1 - fasr sET: @ ABCD & AB = CD, «BAD = .CDA = 90°, AD
I > AADC = ADAB (SAS) - AC = BD|

> T 2 - faaur ua-gaY @ qafgATiera #Xa &2 21 = 22 (T8 & = 90° — 43, 4B =
90° 3T ABCD & &IT-FNT &), O IT ST WHE &I 7797, AB = CD — AAOB =
ACOD (AAS) - OA = OC 3T OB = OD | GHIgHTS" = &T a¥&Y {IT H afeT |

> e 3 - faenier : vrae faor Fi=r i fd T it :Ivr x @ U -g8Y & aafgartaa
&Y (O 9T I &I x, 180° — x, x, 180° — X) | AAOB (OA = OB) & T &I a = 90°
— x/2; AAOD & 31T I b = x/2; TATAT T{T T TTH HIT = a + b = 90°, ¥
A S0 aaY (FHTET BRI - I8 19d 7 | (TT & 985 7 qraas &
ERIERERCIER RIS REN))

> 7 IRATYTE 2 (1) TR fAauiT aTAT ST Uh-g8Y il GRigAThard &L Tq e ; (2) J0eT
T { G R 90° FTeT T (FIHT 4 fag #ar § & a5 a0 oiTe =19+
AT FEET AT & : BD STST, 21 = £2 981 &l a¥g, ABAD = ADCB (AAS) - AD =
CB, DC = BA)|

> AT & IOz (1) T AT 90°; (2) FHE SITU IET; (3) THE SITU GHTAT (AB,
AD 3% BC & fad& v&T & 317 A + 4B = 180° - AD | BC); (4) fasr sxrew 3fie
T&H-TAX &l GAIGITI T & & |
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>

3.9

I : FT AT 90° AT T AU TUEL ATAT TGS | 5T T AT 7, T & AT
T T8 (I A 3T AAITAT : AAdTAT AT T &) | 37 I § &30 3 Fd &
ey femara |

frme 5 - fa=ut & 1 AT AT : T ABCD § ABOA = ABOC (SSS: BA = BC, OA =
OC, BO ¥TT%) - «BOA = «BOC, 3T T §¥A &I (180°) AT & — T 90° |
o AT SUET gia & SfiY a9 q GHiguiTieTd S & |

I & IOr: (1) FAT T4 F90ET; (2) T {SITU qH1aY ; (3) THT &I 90°; (4) faaror
FITET, 90° I FHTGATIAT ; (5) Tl T [aahur Teir T 45° 16T & (AADC H 21 + 3
+90° = 180°, AD = DC — 21 = .3 = 45°) — {q&ur a7 & FIUIT &l GHIgAT AT e & |
AT & THT T AT AT = |

d faeot aTeT Tt g7 : fasr ST, S9Er g AT, S R g G, T -
fag & ST AT d/2 FEr AT TR AT ST (@@aT fqar + Gafms =T + 90°) |

4. IS AT R-JOT

TS SOME H &t SM =T | 99 &7 BT a9 & ; Te & &l Slr-J0T 180°,

>

TATAT Fg AU AT AT 360° AT T F& A0 (HART Sl AT & FT R JATT & |
T Y SIS & RV AT TIT 360° ETAT & | SHIAT TqHT & Sl A1 S0 THAT

TET &7 Tl — ST &I 360° — 270° = 90° &T &IT | (AT &6 IqHST & (A0 T F& T

ST fqahr WY & 39 SIST 1)

5. GHTAC IS

HIAC TS 2 T8 TS ST G ST & &1 I3 qHiqe ar (&7 3
AHTAY YT ST ST GHHRI0 9T T &) | §€ AT (I aI) A TqHT 8§ - AT d
T FI0r 90° FTAT qHTAL A & |

FT8T 6 - |I9T: AB | CD, fad& ¥&T AD = £A + 4D = 180° (s AT & A: HI);
THT T&AT 2A + B = 180°, 2C + 2D = 180°| £A = x & @T 4D = 4B = 180° — x 3T £C
= X | ST RIVT AT AT 180° & ; TFE HIT IUECE | (IITELT: 2A = 30° » B =
150°, 2C = 30°, 2D = 150° |)

FT =T 7 - {[SITT : AABD 377 ACDB H: A 3% C & T3 1T a01a7, THId? HIT
(AD | BC, fagr= ¥aT BD) a¥19¥, BD 39a s —» AAS » AD = CB3I¥ AB=CD |
R YWTU SE § | (FITqaT 987 T 7 {1 : AABD = ACDB, ACBD & 1)
fmer 8 - fahvr : TR AT SIST EASY 7 AE = YS, UHia¥ &[0T a7&Y — AAOE =
AYOS (ASA) - OA = OY, OE = OS | fashul T&-gaX &T qafgT g #%d & | § a7E7
EFT ST STEt oA feT farfesa &ior o2 5T faet |
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> T[0T (1) FHE S0 J90EY; (2) R S0 G707 ; (3) 3= &l d9% (180°),
R &IV a7 ; (4) faah ua-gaw ar gafgariora #7d & | fasut & @ ua
fqaur @i=T, T7-fag O AT, O & faw &ror 9@ g&¥ faaur & v&r | =T, O & TET 3T
FEE AT T &Tel, I Y STrET |

6. FHIRIST

IS 2 TR YSATT FUEL ATAT FGH ST (TFT: RIT T2 AB = AD &I, fhe B 3

D & IET 9T & 917 @led? C 9T | a7 faury aq=qy 7 |

> T 9 - FIr: AR GAME H GE = GA 3T ME = MA § 39T &I §904a7 ;
AGAE = AMAE (SSS) & fasht & fevr wwa SR frgg e (a=b =c =
d) | THTaT &I aET - EM || GA 3T GE | AM, SA(AT §C GRS A AT TSt
& | JETETIT: 2A = 50° FTAT T2 a +a + 50° = 180° - a = 65° FIT 50°, 130°,
50°, 130° |

> famae 10 - fa=ot 90° I fAea §: AGEO = AMEO (SSS: GE = ME, GO = MO, EO
ITTTe) — 2.GOE = AMOE, ¥a& 17 - T 90° |

> TOT: (1) T SITE J9TET ;5 (2) G SITU GHTAY ; (3) AT HIVIT &1 IIT 180°,
HEE &I 2067 ; (4) faal Tah-gay &l 90° I qH{g TR &id & ; (5) faawor &t
T GRIGATIT F0 & | THAGH T & (Gh0 gH 9T IO qal &1d (ol a1 a1 I¢
qEY) | AT : Ueh (G0, IHAT A GHIGH TSR @14, TAL (G0l dl AT AT AT
FIET, SATST

7. TS & 9T @A

STATT-9g : & daad aa? (qaur st T -fag 97 Aot » 7 | Ta faaor @ a=t

AT 2 GHT FETAT (AT T AT 3T FHIGATIS ) - (TR0 SATHT - FHIGA |

> F7 I RIS & ST I SITSAT: &7 G7a1g - qFAAqa (60°, 120°) | &7 qAgarg
(8, 8, 6): 6 ATHAT AT T — FHATHST ; 8 ATAT AT I — T (FIUr-yfafas) ar
HATAC TS (T RIS 180° THTERY) | &T fa9HTE (6, 9, 12): §T ST 9 T TG0
(TTOT) 3T T FHATAT TS (180° THATHY) — 3 TaT + 3 AL T |

8. TET A qHAT

> @ : ST ABCD fS&#H AB = BC 3 CD = DA (F77a% 3 AT & &l
HATTSATIT F39) | I[OT : faahor BD, £B 3% £D Hr GATGATISTE FieaT & 307 g6 faaur
AC &I GHHIT X GHITT F34aT 5 (AABD = ACBD, SSS; ffit AAOB = ACOB,
SAS) |

> THAT: HF q HF T 37 G T4 G areAr Fq4 (PQ [ SR) 1T 1 S +
2P = 180° 3T LR + £Q = 180° (U &1 ITE & 1) |

\4

\4
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> QTGN qHCS : STHATAC TG a0e? (UX = VW, UV | XW) | XY 2T WZ & UV
T AT FiAT: XWZY 3FT | (& 90°), TAFAT XY = WZ; AUXY = AVWZ (HHI,
FIT UX = VW, XY = WZ) > T[0T 2:: LU = £V (3T &I GET; FIC & &A1 R AT
EMELS]
9. AT HT IR
T C ATT CHATAL THT C FAAT | T C FARATHST C qHATAL T | THA ST
C I3 (BT ARG T3 &, &% TaT GHIqH A&1) | a7 SThedl SATRIT & ST AT
AT A GFT & | AT TG Ta3T AT FHIAE IqHT a7 &7 98 GaIqeT & (@1

qfgd) |
m
e COWAIRTIAIE

TP FTC HTET ST aTeAT a8 AR |

faeot THEE SN &l SIS aTeAT 3T |

qHIgATISTT ST T FOET W H dier |

e o & foreT 7T &T fag & |

ATHATT T #9597 e 7 W g T8 |

AGT T &I 90° FTAT TTHT |

I T FITT 90° AT THT WSITE av&E? |

SIS A ST & &1 G389 FH{AY |

SEEGEE] LMK S

T AB = BC 3% CD = DA (39« I J1EY)|

SEEER T T HF T I GHF 10 qHa7 |

qATgATg GHAT FFATAL AU a7 ATAT GHAT |

T AN qI=IIT 3 ITh AIET Ha9 &l fe@= arer 2 T |

SICAEMEIREREY
> IS & HI-TNT = 360° |
> S : FHT &I 90° ; FH {10 aa? § HIaY ; [aar aUeT, Tah-gqs @l

g Fec & |
> A FT U aaT + qHT &0 90° ; faaner awraw, 90° 9 afg T, &Ivr &r
TSI (45°) |
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> GHIAE IS THE S0 a7y § U7 ; TFE R0 a0a7, AT R0 A T
180° ; faantr Uan-ga¥ &l gATgHTRIT (FET T&)) |

> GHIQS : FHT SITU a0a7 ; faamr 90° 9 q9fgqTiSa a Al & aofg Tt
(AT AR ; BT G G TS AT Ta E |

> IdT: AB = BC, CD = DA; fa&tT BD, B, D &l GHfgTTT &var & 3T AC &l 90°
9T FEAT (AHTgTRTT &van) & |

> AT (PQ | SR): 2P + S = 180°, £Q + R = 180°; HHgATE THAT : SATTT HIIT

ERERN
> TEAT: TET [G@RT + GHATGHTST — ATq ; hdel GHIGETAT — THIAE TqH ;
T {10 aaY — GHIAE IqHeT ; THT &I a7 — AFT ; Ta9 (Ghor + 90° 9T

THTETSI — J97 |

AT 4 FT ATHIT-HA T
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TSN T AT I

P

TRt : 07 Ueh TSI H

I FHI S AT AT AT H & FHIT TAIT AT FHAAL T AT IHATTSS AT & THeAT H
T &l SISHT T 99 a5

s

. TGS

HAGd

cl
ﬂ.

T p—

AR UK

T SATT TET

T AT 90°

TR I IEC

faeur e

ICER S L
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NEXSN[ X} XKN(S

NSNS SN XSS

SIS NSNS

x| X | =X x| XX

x| X | X |X| X |Xx

fasut 90° 7T

>

*
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fererot ror
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>
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FATETE : T€ RIA-AT TqHA & ?

T S0 Faaw
JTAT FH AL
T AT F T -
AT I TIT FI0T 90° 2 & T AT T qHEq S ; ar
qaTaY 28T - — IMIT FOEL 281 > am S A I
FHTAT T — I ; T
HHAL IIH -
qaAqT

T == (7.83-93) - 97 (1) (i) T F97 8 AT (iv), (v) FT TET 2 /T AO = CO,

LAOB = /COD 3 AD = CB & AAOD = ACOB fag §r 9ar & ? FT ABAD =

ACDB =T 7T & 2 #4T AABD = ACBD 7T & ? T AAOE = ASOY T & ?
ITC: TTHST ATE G STl 94 SMRIT 84T AR T (Tdah! YSITU dhdel (G2 I
feT | AAOD = ACOB: 37 @9t @41 & T&T - 2£AOB = £COD &Y FTST PR
(AOB, COD) &T & 31T AD, CB fe&ET ST 10T &7 57 aTeAT {0 &1 (SSA &
FETaHar g F51 &) | Ha8r &0 : AO = CO, OD = OB =¥ 2,A0D = .COB
(ITHAA) — SAS| ABAD = ACDB: ¥ ITeq - [ #aieHar ABAD = ADCB &
(BoD, AC, DeB); 3T&IT 3T F H @@+ ST T | AABD = ACBD: 7TAq - &7
AABD = ACDB & (AB = CD, AB = CB %l | AAOE = ASOY: 7Ted - 95T AAOE =
AYOS (AeY, EoS)|

iora =T - e 32 aIreR At 60° 9T qRigaTTa ; STt FIor ST AR | AT ET:

8 T faanul ITAT I TATHN | FAT GHAIGHT & (AR TUECETA & ? FAT GO TGS

& faar e Mg ar R fAea €2
ITC: O TT AT = 60° — O & =T &I 120°, 60°, 120° | AAOB & OA = OB, SHfAT
AT I TG a +a + 60° = 180° - a = 60° (FHETE)| AAOD (&I 120°) H AT
FIT = (180° — 120°)/2 = 30° YeIah | ¥ IY &l &I = 60° + 30° = 90° ; FFTITHH
Byt & a9 SITU a77a7 - 3d | 8 HHI faaor areAT a37: AC = 8 HHT i,
To7-fAg O AT, Wl & & F GHigTed Gi4T, OB = OD = 4 §HI @Tel, ABCD ST |
FAIAH & [T AT UL ARl (hael a7 ) | THIAE TG 6 (G0l (Rar
frfesra firor & e (@E=qsr &T ar 90°) | 3 & faahr avEy, 9% 90° 97T
T ST a8 qar &r |
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T3 94, Figure it Out 1 - AT & F=T THT R JTdT HU : (i) ST ABCD a7

LOAB = 30° (O = §7%); (ii) 3@ PQRS {59 faurt & = &7 &I = 110° (FT,

LQOR) |
3T : (i) OA = OB (ITT & (G a9&T T HIGHTRIT) — <OBA = 30°, ST
2ABD = 30°, zAOB = 180° — 60° = 120°, zAOD = 60°| .DBC = 90° — 30° = 60° =T
2CAD = 60° = ,ADB = ACB; .BDC = ~ACD = 30°| (i) £QOR = 110° = .POS
(STHRE); 2QOP = £ROS = 180° — 110° = 70°| AQOR & (OQ = OR): ~OQR =
2ORQ = (180° — 110°)/2 = 35°; TATAT LOQP = LORS = 90° — 35° = 55°| APOS &
(OP = 0S): 2OPS = £OSP = 35°; .OPQ = £OSR = 55°]

TS 94 T2 - UET Teor a=rei Foee et axre (8 §3i) &Y, TH-gaX & qatgariere

FT I (i) 30° (ii) 40° (iii) 90° (iv) 140° T 7T | I3 - Fig O T IO & & Aqqq ATH

PL 3T AM & ; APML FT®?
ITAC: M2 (ITTH TH-H =F90): AB = 8 HAT &i=T; 7795 OFT; O ABH faw
FTUT &0 T | |1 AR F 1 9C O & &1 ¥ OC = OD = 4 §HT @rer; AC, CB, BD,
DA FTET | faaor amE e weaw aqigiTiad &, SardT (i), (i), (iv) 7 SEd 307
(iii) 90° # T | (30° T 150° & Teh-AT 3T ; 40° 3 140° F {T 1) W3: PL 3T AM
TET T &, TATAT aa7 (2r); 5 O T Hed 7, SAAT GHIGHATRTT &l & ; 3T
Ha9q s > APML AT & |

TS 94 T4 (IO =) - Haer T UL STSAT I Teh 91T & ST 90° Y qATT 2 A5

(FTH I - FIT TR S0 GHTAL T T AT Hl THATIT &7 Rl & 2
3T T4 : &7 TET S(SAT AB 3T CD A9 @[ qTfdh 37 T=4-fag O ¥ et
(TTEIT FHIGTRA) | 99T 9 fAE A-C—B-D 9% JHTAT | faarur av7ae 3w weaw
qATEAT T &, ST ACBD 3Eq & 31 &% &HT, oe £C, 81 90° & | (AT
TEIhT : FATgATy ST ) §5 : TET | fqoer aqiae Sqsl (ST =d T8 § W7 8
ST AT 397 avTEY BT6T &, SHICTT HaeT S6 0T & S TaT aaT - ST o§r
IrET|

T 102 Figure it Out X1 - Y HIT FTd FU : (i) FATAC TGHST PERA, 2P = 40°; (ii)

qHTAC TS PQRS, 2P = 110°; (iii) TGS UVWX, £XVU = 30° (fa&et VX); (iv)

FHIQHST OAEIL LOEA = 20° (fq&u OF) |
34 (1) T U Y, A=A Sl AT 180°: 2A = 2P =40°, 2.E = 2R = 180° —
40° = 140°| (i) £Q = 180° — 110° = 70°, £S = 2Q = 70°, R = 4P = 110°| (iii) T¥T
ITE aYTaY (AHIET) A faahor VX &IV i qafgoTiord &ear 8 : «XVW =
£XVU = 30°, STIAT £V = 60° = £X (FFE &), AT LUXV = WXV =30% U =
<W = 180° — 60° = 120°| (iv) fa=IT OE, E 3T¥ O & &N &l G g TS T &
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2OEI = ,OEA = 20° 37 £E = 40°; 2/AOE = £EOI = 20°, 20 = 40°; 2A = 2l = 180° —
40° = 140°|
TS 102 W2 - 7 §HAT AT 5 T faawurt T, 140° T fAer=r areT q9ia< Sqeist I+ |
T3 - 4 QAT T 5 AT f[qRT AT TS a1 |
3T T2: AB = 7 HHI |i4T, TT-f4g O (A & 3.55H); O 9T OB & 140° &l ¥@T |
HIET; 197 0 & &1 3T OC = OD = 2.5 §HT (5 HHT &T 34T &er; AC, CB, BD,
DA TET | fasur weae aafgaTiard &, 89T ACBD SHIGE Iq4 T & | ¥3: AB=5
HHT |i4ET, T7-f6g 0; 0 ¥ AB &7 @« (90°, T&hI¥ IT He-F =T ) §i=r; O &
TET AT OC = OD = 2 AT &1eT; AC, CB, BD, DA STTET | fa&ur 90° 9¢ gafgaTfera
— AT (T T = /(2.5 + 22) = /10.25 ~ 3.2 HHT — HIT I707T) |
SATFATT-TZ (F.103) 3 FBRIST ST (T.104-105) - ST & ATH TATAC 30T HTT
& | 9T &1 T.105 : 97T &1 07 (Fer=ir f fa&ut BD, LABC, Z/ADC 3 AC &7 GHaAIT
T GHTEATIT AT &) ; THAEE & 3T RN ¥ (hTe1 ; AUXY = AVWZ F47¥ |
I TATT-9g : &I Agad, aa7 ([q&or or a7 -fag I Aot - a3t | ua fqawor &@r
TET T 9 2 HHT T & § daad AL GHIGITRNT B d &, 90 3T AGHT -
RS | R : 8 HHT ST aTed &7 FHETg - FAAQAST (4T ¥SITU. 8 &HI) | &7
(8, 8, 6) =T : 6 HHI 9T SATS - FHA ; 8 HHT AT ¥ - FYUr-gfafaa ar ar
T (8, 6, 6, 8), TH &I 180° FHTU ar GHTAT I (8, 6, 8, 6) | &T (6, 9, 12) F=T:
& ST 97 - U 03T (F9) AT U qH7a Iq4 (180° FHTEY) | T637: AB = BC,
AD = CD, BD 39T - AABD = ACBD (SSS) - «ABD = «CBD 3T ,ADB =
2CDB; ff% AAOB = ACOB (AB = CB, ABO = 2CBO, BO 3¥TfT2 ; SAS) - AO =
OC 3T 2,AOB = £COB = 90° | §HT PQ || SR: £S + 2P = 180°, R + 2Q = 180° -
AT AT TETRY (TARTAT | FHIGETE THAT: XY = WZ (=T XWZY i G5
), UX = VW, 2XYU = 2WZV = 90° > AUXY = AVWZ (RHS) - 2U = £V
T3 107, Figure it Out ¥1-¥3 - (1) 4 §HY 3T It & GHAITG RIS Al SIS & I
TS T T {SATU AR | (2) 6 G AT 8 FHT faaurt qretr T T a=r=ir | (3)
FHCART & AT AT : (i) AT R 135° ST 105°; (i) FATEATE qoAT (e FIC-ATE
100° 8 |
ITC: W1 : TTHT ABCD (&7 FFgst 39Ffss o< BD W) &l 91T <110 = 4 HHT 31T
FIT 60°, 120°, 60°, 120° (S &IAT I 60° + 60° = 120°) - FAIIHS, BT faaur 4
THT | W2: PQ = 6 HHI GI4T; ITET A GHIgH TS G4l ST PQ &I T I¥ & ; 37 ITT
fara¥ie =T R 37 S U AT f& RS = 8 HHT &T, 9 T, RS &7 =7 -fdg T&T (3 TR = 3
HHT, TS = 5 HHI - HIT A9 ; T H hdel Teh (G, &1 PQ, THY EIT FHIgHTT
EETE); PR, RQ, QS, SP SIIET | PRQS Ta T & (PR = RQ =¥ PS = SQ, #if&H PQ &
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& qHIgHTSI® ¢ (I [Ag P i Q & a¥@T g T Al &) | W3 (i) FHEY Ty
FIT-A : BT fATE T =T & &0 &7 A0 180°: 180° — 135° = 45° 3T 180° — 105° =
75° (FITATT AT FILATV) | (ii) FATAL YATU SHIL AL A1 &f ; FILATT 100° 3T
HI=-ATU &1 T 180° — 80°; TS IEY (AHIGATE qHE) AT &1 & ST 14
S FIC-ETU = 100°, T=r-aTd = 80° |

TS 107 W4 - GHTAE TqHST, TG, GHIGHST, ST, T AT A AW ; (i) TIT 3T

THTAC TS &1 AN 2 (i) FIT RIS TGS T AT AT 11 &7 TR T & 2 (iii) FT

& IO HHIS & 2
3T I AW : [ qTAT TS T4T - FHTOL TSN H AT AL GHA A ; 7T H
A ; I AT AT IS Al IHITSS AT | (i) THIQES (AT FafAT
FIT ) — AT A FHIAE TS AT IHATTSS M | (i) BT — el G917 a7 H &l
AT FOEL AT-JIH & (TAIT) 3T T AT 90° (I | ST AT qI A1 a8 TaT
TEN | (FAT 3TN H TR & ; ST TEqd i TaT sl TRETT & a7 07 &,
TqTAT 8§+ 5T, a0 AT & 1) (iii) TEC | 5T AT T30 & (FHT S0 av&Ee, ar
A JIH qEY), T AFTHTT A JIAT FTeAT T, STH T8 3, 3, 5, 5, T T
GEN

TS 107-108 ¥5-%7 - (5) PAIR 3fX RODS 31T & (PR = RS = 5§+, ZORI = 30°);

£IOD JTq &7 | (6) fS=IT T & 6 §HT fasur qTeAT a9t 9127 | (7) CASE T3 /5 U, V, W,

X IG&T (AT & - g & - UVWX FT ] 2 T3 & A< o= a9t |
ITL: I5: ATT PAIR H LRIO = 90°; AORIF: LROI = 180° — 90° — 30° = 60°| RODS
AT &, TATAT LROD = 90°| 210D = LROD — £ROI = 90° — 60° = 30° | T6: AB =6
U GIET; W & (A AT B 39HT G g1 G99 9T & 917 FI0-A19) &9
AT |97 ST AB & O ¥ &1 ; 39 9¢ OC = OD = 3 59T @T; AC, CB, BD,
DA SITST - ¥7a¥. faadur 90° 97 A 5T — 37 | W7: CASE &6 ST x o ; 34T
ST = X/2 | IE &ET & FRIST G700 & faqar 910 x/2, x/2 &, A0 aaimaq
(SAS) FT FIT UV = VW = WX = XU = x/v/2 — I YATU IUET | HI & CREsT
qHTgATE GHAIT &, TATAT U, V, W, X 9T 45° & &l0r; U 92 2CUV + 2VUX +
2XUA = 180° — 45° + 2VUX + 45° = 180° — £VUX = 90°, =T 9T I T | 37
UVWX &I & \TIT 9 4T FAT SATE AT 90°) | 377 a0 : BT AT I KA &l
G §U 0 U {65 A7 (T &7 (€97 F FA7T §0) ; T Al qTed BRIS daimaT
FHATT RIS &, SO i ST &6 ST avEy e &ior 90° — a1 (favsr,
S =T b) |

TS 108 T8-10 - (8) IATT TUEL {WTT 3T TH FHIV 90° - FIT I3 & ? (9) GR{F [T

AT AT T HIT-AT & 2 (10) FIT {AT 57 TS ABCD (D Wa¥) HT RIT-I1T
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360°%?
ITC: T8 & | TTE AL ST — AHA A ; THATHT T AEH R AT TRT 180°
AT GG HIT AT, SAAT T &I 90° FT TL IAEH &I 180° — 90° = 90° 37T
I &0 90° — T &I 90° 3T T STU ET — I | F9: GHTAC TG |
et ACHT=T: AB = CD, BC = AD, AC 39413 - AABC = ACDA (SSS) —» «BAC
= «DCA (T&TaT &IUN) AT AB | CD, 3T .BCA = «DAC 31a: BC | AD - 9@
ST & T 3 G91aY | T10: §T | BD SIIST (3M&H{a & »ia¥) : AABD &T ®I0T-I1T
180° 3T ACBD &T 180°; I & &I fHART T & AT &I a1 & (D & HIT
T[T &IV T IAT &, ST FET 180° T AT §), TAFAT FeT 180° + 180° = 360° |

T3 108-109 W11 - §T AT AT (FTLT &N) : (i) T (qaor ST Tw-gqL &r

AT HE - T | (i) TIT FHRIT - 3= | (i) faor e gafgafeT -

FHATAC TGS | (iv) FIIq (R - FATTHS | (V) THE ST T - FHATAC TG |

(vi) ETT T TET > AT | (vid) FATEATE THEAT THIA TR & |
I : (i) ST - T& AT & ; I & (AU (G Agad {7 & ATET | (ii) T -
T &I = 360° — 270° = 90°, 3T T AT 90° | (iii) T — g & o qaimaT
(SAS) &1 &, ST TaIAT FIVT FEL AT THE 10 AT | (iv) 9T - TaT
& faeur W7 Faaa &1 & (99T ST S0 aeET §0) | (v) 968 - 2A = .CHT B =
2D, T 360° & 2(£A + £B) = 360°, 31T 2A + «B = 180°; U AT & 3 AIVIT &l
TNT 180° ¥, THMAT T8 {STU GG | (vi) T - F¥ LG AT 360° + 4 = 90°
T | (vii) STHET — haol Udh 30 GEE S0 G776 & ; T I3 (FET I1%)
A T51 |

T8 111 - FIT-AT I 2 (@A T ST ATST, /T TS, T o8 Al

P faerrer g=re, |re) : fowme F -6t srwfa a=ar 8 2
I AT A HIET IL AT SRS & g IC AT TTAT 5 5 I &l &7 Ao [T
FIA 9% I STTSAT H ST80aT 7, (S99 $ig & I 37 J7¢ qOaT e a9 d &
fSTTeh ATELT Y G QST a1 & @UU-ATST & gaa? oo ; (e fawort o= gra
& ST @ead & | Tia (9 & A1 STU a0ET 81 7 ATS-C@T § 45° 470 ar
BT 9 T G ST & | BT & e &l Tatate: I8 390 ST AT &,

& &1 3qL A&7 1)

TS-Jed T - 1
1. IS & A0 HTIART (R grar e ? (1)
ITT: 360° |
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2. AT & TRATNTET 1 (1)
3T I8 TG [T8d TAT AT 90° &F |
3. GRS & (A&t oee 7 forae sfor &r & g v 2 (1)
3T 90° (F TH-GAL I GHAI T GHIGITIAT Rl 8) |
4. THIAC TS H LA = 65° | LBITT &N (1)
ITT: 2B = 180° — 65° = 115°|
5. fre I & fasur TUET &Id § K 90° W gAfTia aa 8 2 (1)
I |
6. FTECTT =T R 2 (1)
IAC: &l — T & ST &I 90° FIeT & |
7. & G F U IF G S0 GHTGE qTed ST &1 A1 2 (1)
I GHAA |
8. gHfgaTg a9 UVWX (UV || XW) & £U = 70° | £V FTa & | (1)
9qd¥: 2V =.U=70°|
9. FT GHTAC T & (a0 gHYT TUICETT & 2 (1)
3T A&l - T haod Uh-gaY &l GHIGATIT R & |
10. ST AT R 90°, 80°, 100° F | ST FTA HAr 1 (1)
ITT: 360° — (90° + 80° + 100°) = 90° |
11. 7Y {ATU T ATAT TGS FgATar & | (1)
I FHATH S |
12. 9T ABCD (AB = BC, CD = DA) &T &IT-AT [q&u gaY dl GHATGNTTTT AT & 2
1)
3I9Y: BD, AC &l (FHS I I¥) GH g far & |

e -Ye JuT - 33i®

1. FHIGAST ABCD H £A = 50° | 37+ FHI00 A TAS (G0 T YSITAT & T9T ST JT

U1 (3)
3T A &I AT £C = 50°; I &7 0T 180°: 4B = 4D = 130° | fa&iT BD,
/B 3T /D F GHIGHTITT HTAT &, SATAT TS & 65° FATAT & (3T AC, 50° aTer
IV T FHTETISTT e & 25° 9147 7) | faaor 90° o faera & |

2. fag a0 o e & e R a1 (3)
9 3T ABCD H: AB = DC, «.BAD = ~.CDA = 90°, AD 39T | 37d: AABD =
ADCA (SAS), 39{eTT HITd 91T BD 317 CA 7747 & |
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3. 6 BT 3T 8 AT fTHUIT ATAT THAEHT TATSHT | I ST JTaq A | (3)
3TT: AC = 6 9HT &i=T, 7795 O & IH&T A g GHATGHTS® ; OB = OD = 4 HT
FIET; ABCD SITST | {17 = /(32 + 4%) = 5 947 (fasor aaaior o2 e &, $9fau
ST 3 3T 4 7T GHAIIT R{ST &l &7 5) |
4. T gigq G/ (@Y : (a) S (TRl ITAT T TAITTHT 7 5 (b) T
AV TXELC ITAT TS A= & | (3)
3T : (a) AT — T & (G0l T AGaq &l & | (b) T — TeIdh FI0T 360° = 4 =
90°, TATAT AT (T TH{E MU T ITHHAT & 2TE7) |
5.99@ 9 PQRS (PQ || SR) & /P = 110° 3fi¥ £Q = 70° | £S 3T (R T & 1 Ff& (&
FUECEIA dr I8 9T gH@ a1 dr 2 (3)
ITC: £S = 180° — 2P = 70°%; R = 180° — 2Q = 110° | TTT FFHTAL ST aE &lll
ar g5t qHAT &1aT, ST P = £Q - W HET 110° # 70°, THIAT & SEH &
A I8 9T 99T & |

e Yo T - 5¢«®% 2~ =

1. fag & fon G SIS & (9 Ta-gaX @T GaigaTiad fd &, 3T fae Iqeier

& faau T -gE & GHIGATIS T HL 98 GATaC IgieT & | (5)
I : (a) FHTAY TGS EASY, faar O 77 fAea &': AE = YS (87 =T0), 20AE
= 20YS 3T LOEA = £OSY (T&a¥ &I, AE || YS) - AAOE = AYOS (ASA) - OA =
OY, OE = 0S| (b) faem™ : IfT OA = QY, OE = OS 3T £AOE = YOS (FYTHH)
@T AAOE = AYOS (SAS), S9f@T LOAE = £OYS - T&iq¥ &I a71&a¥ - :Aa: AE || YS;
THT T&RT AAOS = AYOE & AS | EY | 3@ ST & a1 937 qHIAY &, AT
RERIC G R E RN

2. faurt & Tt & =T v fafr forEr: (a) 10 &9 fasont areT s, (b) 10 &+

faauTt aTAT F, (c) 6 HHT 3T 8 AT faault aTeT, 70° I fAe= aTeAT AR IqT |

& H W& J0r arAr | (5)
39T: (a) AC = 10 Y |i=T, T7-fag 0; O & & ¥ fror (39 60°) i T |i=r
3T TET AT OB = OD = 5 HT &ler; ABCD SITST | 0T : a¥7a¥ faarvT ST IeaT
FHEIgITSIT &1 | (b) T&T, T8 T4 ([aahur AC 9¢ AFad (90°) — aEY [qar 9T 9T
AT | (¢) AC = 8 HHT |i=T, 7=7-fag 0; 0 & AC ¥ 70° &I ¥@T; &1 AT
OB = OD = 3 §HT (6 &T ATHT) &ET; ABCD STST | T[T : faanur weeae qafgHTard
(FFHTT AL, HTE T H) |

3. 92 TIPS &T A AT T A IqY (1) FHIGHS T TG, (i) T T AT

TP, (iii) T T AT, (iv) TAT T THTAC TQAS T GG TATAT | FAIST Al
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I AT FA ATAT T 0 Fo@T | (5)
3L : A ANE : FHIAL TS O AT, FHATH S ; T = AT N FHIGHST ; T D
FHTAIST ; TEIT N qHTEY T = FAIGH | (1) 87 FHIqHT T097 &7 ; TaT &7
FAFGHS 8 FT AEYTH A5l | (i) BT ATT GO TGN & ; 87 TATAL T4 AT
TET | (i) T FT AT 90° FTAT FE & ; B T GHAQA &, 5T FHT T a0
TET | (iv) ST AT ET T8 SIS & | 3% FIT aTAT 0T T & (Gah0r aeay &1 &
T GHA & A&l (T AT & 0T 90° FHT aITF =) |
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