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10 Year 10 Term 1 Week 10 Homework Solutions

10.1 Deductive geometry
10.1.1 Basic properties of geometry

* Adjacent angles:

— have a common vertex
— have a common ray

— lie on opposite sides of this common ray.
* Complementary angles have a sum of 90°.
* Supplementary angles have a sum of 180°.
* Angles at a point have a sum of 360°.
» Vertically opposite angles are equal.
* Parallel lines:
* Angle sum of a triangle is 180°.
» The exterior angle of a triangle is equal to the sum of the two interior opposite angles.
* Some other properties of triangles:

— In a equilateral triangle all angles are 60°
— In an isosceles triangle, the equal angles are opposite the equal sides.

— In any triangle, the longest side is opposite the largest angle and the shortest side is opposite

the smallest angle.

The angle sum of a quadrilateral is 360°

Exercise 10.1.1 Find the value of x in each of these, giving reasons.

(b) &

Solution: (a) v = 47° +90° = 137°, (b) x = 90° — 29° = 61°.
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10.1.2 Polygons

* The sum S of the interior angles of any n-sided polygon is given by S = (n — 2) x 180°

* The sum S of the exterior angles of any convex polygon is 360°

* In any regular n-sided convex polygon:

. . 180°(n—2
— each interior angle measures %

360°
n

— each exterior angle measures

Exercise 10.1.2 How many sides have each polygon?
1. decagon 10 sides

2. nonagon 9 sides

o

. dodecagon 12 sides

A

. heptagon 7 sides

5. undecagon 11 sides

Exercise 10.1.3 Find the sizes of the interior and exterior angles of the following regular polygons:

1. hexagon:
o 180(6 — 2
Solution: Interior = 80<2) =120°
360°
Exterior = = 60°.
2. pentagon:
; § 180(5 — 2
Solution: Interior — 80(‘;) = 108°
Exterior = S0 72°.
)
3. dodecagon:
o 180(12 — 2
Solution: Interior = 180(12 - 2) = 150°
12
360°
Exterior = = 30°.
xterior 1

Copyright © 2000 - 2022 Yimin Math Centre (www.yiminmathcentre.com)



Year 10 Term 1 Week 10 Homework Solutions

Page 3 of 9

10.1.3 Deductive proofs involving angles

Exercise 10.1.4

1. Given that BA || DE. Prove that /BCD = /ABC + Z/CDE.

Solution: Draw a line FG||AB
LABC = ZBCFand ZCDE = ZFCD
£ZBCD = ZBCF + LFCD = LZABC + ZLCDE.

2. Given that AB |l CD || EE. Prove that o = 3 + 7.

Solution: ' /BAE + Za = 180°, (co-interior angle)
/IBAFE + /B + Zv = 180° (co-interior angle)
S La= LB+ L.

3. WX I UY Il ZV and UY bisects ZTUV . Prove that ZTWX = LUV Z

Solution: /TUY = YUV UY bisects ZTUY
LTWX = ZTUY and £/YUV = LUV Z (alternative angle)
LYW X =20V Z.

4. CD || EF and GH || DJ. Prove that /CHG = /JIF.

Solution: /JIF = /EID, opposite angle
ZCDI+ ZDIE =180° and /CHG + ZGHD = 180°
and /GHD = ZIDH (Alternative angle)
S /LCHG = ZJIF.
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10.2 Miscellaneous exercises

Exercise 10.2.1 Find the interior angle sum of a regular polygon that has:

1. exterior angles measuring 72°.

- o 180°(5 — 2
Solution: 360° 72, = n=5 = interior = (5) = 108°
n

. sum = 180 x 5 = 540°.

2. interior angles measuring 156°.

180°(n — 2)
n
cosum = 156 x 15 = 2340°.

Solution:

interior = = 156°

Exercise 10.2.2 In each of the following, ABCD is a rhombus. Find the value of m, giving reasons.

Solution: a. /CBD = 17° (base /s of an isosceles /\, BC' = CD
b. ZAEB = 90° (diagonals of a rhombus are )
LABE = 36° (£Lsum of a /\)
LCBE = 36° (diagonals of a rhombus bisects /s)
c. ZABC =64°, = ZEBC = 32°.

Exercise 10.2.3 ABCD is a rhombus. /DBFE = 30°. ZBAC = 36°. Find the value of x.

A B
©
D E C

Solution: /D = 180° — 36° x 2 = 108°
ZDBC =1 =54° and ZEBC = 54° — 30° = 24°
o Zx = 180° — 24° — 360 = 120°
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Exercise 10.2.4 Find the value of the pronumeral in each of the following, giving reasons:

1. In the diagram. BD = CD, DE||AC and CD L DF'. Find the value of a.

Solution: /DBC = 62° (vertically opposite /s)
/DCB = 62° (base /s of an isosceles /\, BD = CD)
LEDC = 62° (alternative Zs DE||AC)
LZFDE =90° — 62° = 28°, = . a = 28°. (adjacent Zs in a right angle)

2. In the diagram, AB||C'D and HG bisects ZFGD. Find the value of x.

Solution: /BFG = 58° (vertically opposite /s)
LEGD = 122° (Co-interior Zs as AB||CD)
oL ZLHGD =122° +-2=61°, = x = 61°. (HG bisects ZFGD)

3. In the diagram IJKLM is a regular pentagon. find the value of x.

Solution: /IML = 108°, (angle in a regular pentagon)
ZMLN = 108° (alternate /s, as LN||LM),

LLMN =45°, = . © =45°.
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Exercise 10.2.5

1. In APQR, PQ = PR. S is point on PQ such that SR bisects /P RQ).
Prove that /PSR = 3Z/PRS.

Solution: Let /PRS = o, = ZQRS = «, (SR bisects Z/PRQ))
ZPRQ =2« (sum o fa adjacent angles)
ZPQR = ZPRQ = 2aq, (base angles of isosceles angle)
/PSR =ZQRS + ZPQR = 3q, (exterior angle of AQR.S)
. LPSR =3/PRS.

2. In NABC, AC is produced to D. E is a point on AC such that E B bisects Z/ABC.
Let /ABE = aand /BAC = p.

(a) Find the expressions for /BEC and £ BC'D, giving reasons.

Solution: Let /ABF =, /BAC = f3
/BEC = a+ [ (exterior £ of NABC)
/LEBC = a/ABE (BE bisects ZABC)
£ZBCD = (a+p)+ 8 =2a+ 0.

(b) Hence, prove that / BAC + /BCD = 2/BEC.

Solution: /BAC + /BCD = +2a+ =2(a+ ) =2/BEC.
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Exercise 10.2.6

1. Inthe diagram, VW = VY and UX L WY. Prove that AUV Z is isosceles.

Solution: Let /UWY =, = /WUX =90° — «, (LSum of AUWX)
VYW =a, = LZXZY =90° — a, (LSum of AXY Z)
LUZV =90° — «, (Vertically opposite /.S
SAIWUX = ZLUZV, (both equal to 90° — «)

AUV is an isosceles.

2. In AABC, D is a point on AC such that BD bisects ZABC. FE is a point on BD such that
/BCFE = /BAD. Let /BAC = avand ZABD = 5.

(a) Explain why /BDC = o + (.

Solution: /BEC = o+ (. (exterior Z of ANABD)

(b) Hence, prove that CD = CFE.

Solution: /BCE = /BAD = «, (given)
/DBC = 3, (BD bisects Z/ABC)
/ZDEC = a+ [ (exterior Z of ABCFE)
S /IBDC = /ZDEC, (both equal to o + [3)
..CD = CE. (equal sides lie opposite equal /S)
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Exercise 10.2.7 Solve each equation for x:

I z(x—1)(4e +1)*(@*+1)=0

Solution: =0,
(x—1)=0, = z=1,
dr+1=0, = z=—1
22+1=0, = 2°2=—-1, = z=+/—1 (invalid).
2.2 —64=0
Solution:

(2> = 8) (22 +8) =0, = (z—V8)(z+V8)(z2+8)=0
@ =422, but 22 + 8 #£ 0.

32" =32°=0

Solution: 2’ =32 =0, = 22> -3)=0,

= 2°(xz—V3)(z+V3) =0
Ngza— (U} =3 and v = —/3.

4, 2* — 422 =5

Solution: =422 -5=0, = (22 +1)@>-5)=0

= @2+ 1) — VB)(s+V5) =0
o x =45 but (22 +1#0).

5.4—2x—b) =a+3

Solution: 4—224+%=a4+3 = —2r=a—1—2b

1
= x:—ﬁ(a—Qb—l)
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Exercise 10.2.8

1. Find the area of the triangle shown below in terms of x and y.

Solution:

1
b=+Vy?—2%2 = A= iiL‘b
1
= Sa(Vy? —a?)

2
oz Yy —a?
N 2
. 222 -3x—2
2. Reduce to lowest terms: @—fw
Solution: 20 — 3z —2 (224 1)(z —2)
10+ —322  (5—32)(2—1x)
| —2x—1
5+ 3z
. . . L1
3. Rationalise the denominator: NG
Solution: 1 V-2 o
V5+2  (V5)2 - 22
1 1
4. Simplify: “H—%
x+1 T
Solution: 1 1 T r+1
=Tz e e
11—z il
z+1 x z(x+1) z(x+1)
r+x+1
_z(z+l)
T z—(a+1)
z(x+1)
B 2r +1
-1
=2z —1
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