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1 Year 10 Term 2 Week 1 Homework Solutions

1.1
1.1.1

Deductive geometry

Congruent triangles

If two triangles are congruent, then:

the matching sides are equal in length.
the matching angles are equal in size.

the figures are equal in area.

If three sides of one triangle are equal to the three sides of another triangle, then the two triangles

N W

If two sides and the included angle of one of triangle are equal to two sides and the included angle

are congruent (SSS).

of another triangle, then the two triangles are congruent (SAS).

< D

If two angles and one side of one triangle are equal to two angles and the matching side of another

triangle, then the two triangles are congruent (AAS).

ANAN

If the hypotenuse and a second side of one right-angled triangle are equal to the hypotenuse and a

second of another right-angled triangle, then the two triangles are congruent(RHS).

AV
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To prove that two triangles are congruent:

* Identify the triangles that are being used in the proof and name the three pairs of equal sides or

angles.

* Name the congruent triangles, giving the vertices of the triangles in the matching order, and state

the congruence test used.

Exercise 1.1.1

1. Prove that N\DEF = NHGF.

Solution: /EDF = /GHF, (alternative angles)
LEFD = ZGFH (vertically opposite)
/DEF = /FGH (Alternative angles)
DF =FH, = :. ADEF = AHGF (AAS).

2. Prove that \MLK = AMNK.

M
L K N
Solution: ML = MN (Given)

MK = MK (Commont side)
/MKL = /MKN = 90° (Given)
S AMLK = AMNK (RHS).
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Exercise 1.1.2

1. O is the centre of the circle and OJ 1 I K. Prove that OJ bisects ZIOK.

.!/7\!(

Solution: OI = OK (equal radio)
OJ is a common side.
Z0JI =Z0JK =90° (OJ L IK)
- AOIJ = AOKJ (RHS)
o LIOJ = LK OJ (matching angles)
. OJ bisects ZIOK.

2. In the isosceles triangle PQR, PQQ = PR. QX = RY.

P

(a) Prove that APQX = APRY.

Solution: PO = PR (given)
QX = RY (given)
/ZPQX = ZPRY (Base angles of isosceles)
. APQX = APRY (SAS).

(b) Hence, show that APXY is isosceles.

Solution: PX = PY (matching sides of congruent triangles)

. APXY is an isosceles triangle.
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1.2 Deductive proofs involving quadrilaterals

Exercise 1.2.1 ABCD is a parallelogram. The diagonals AC and BD meet at P.

A > B
P
D >3 C
1. Prove that NAPB = ANCPD.
Solution: /ABP = /PDC (alternative angles, ABIIDC)

/BAP = /PCD (alternative angles, ABIIDC)
AB = DC Opposite sides of a parallelogram.
. ANAPB = ACPD (AAS).

2. Hence show that AP = PC and DP = PB.

Solution: AP = PC (Matching sides of congruent triangles)

BP = PD (Matching sides of congruent triangles.)

3. What property of a parallelogram have you proven?

Solution: diagonals of a parallelogram bisect each other.
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Exercise 1.2.2 ABCD is a parallelogram. The diagonals AC and BD meet at R. A line PQ is drawn
through R, where P lies on AB and Q lies on DC.

A B
D 0 C
1. Prove that ABPR = ANDQR.
Solution: /PBR = ZRDC (alternative angles ABIIDC)

/BPR = ZPQD (alternative angles ABI|IBC)
BR = RD (AC bisects BD)
.. ABPR = ADQR (AAS).

2. Hence show that PB = DQ and AP = QC.

Solution: PB = DQ (matching sides of congruent triangles.)

AB = DC (opposite sides of a parallelogram)
AB - PB=DC - DQ
S AP =QC.
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Exercise 1.2.3 ABCD is a rhombus. The diagonals AC and BD meet at P. Let /CAB = « and
ZABD = j.

1. Explain why /BCA = aand ZCBD = §.

Solution: /BCA = « (base angles of isosceles trinagle, AB = BC)
/CBD = [ (diagonal of a rhombus bisect the angle at the vertex.)

2. Find the value of o + .

Solution: 20+ 28 =180° = -.a+ 8 =90°

3. Hence, explain why AC' 1. BD.

Solution: /BPC = a+ 3, (exterior angle of NABP)
. /BPC =90°
.. AC L BD. (diagonals ofa rhombus are perpendicular to each other.)
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Exercise 1.2.4 ABCD is a parallelogram. BD is produced to £ and DB is produced to F' such that
DE = BF.

A F
B
D
F C
1. Show that /FBC = ZADE.
Solution: Let /DBC = o, = £ZADB = «(alternative angles, ABIIDC)

/FBC =180° — a, and ZADE = 180° — «
. /FBC = ZADE (both equal to 180° — «)

2. Prove that N\FBC = NEDA.

Solution: /FBC = LZADE (proven above)
BC' = AD (opposite sides of a parallelogram)
BF = ED (given)
. AFBC = AEDA (SAS).

3. Hence prove that AFCE is a parallelogram.

Solution: /BFC = ZDFEA (matching angles of congruent triangles)

.. FC||AE (Alternative angles are equal)
.. AFCFE s a parallelogram. (one pair opposite side equal and parallel.)
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1.3 Miscellaneous exercises
Exercise 1.3.1 O is the centre of the circle an AB = CD. Prove that LZAOB = ZCOD.

&

Solution: OA = OD (equal radii)
OB = OC (equal radii)
AB = CD (given)
. ANAOB = ACOD (SS5S).
ZAOB = ZCOD (matching angles of congruent angles).

Exercise 1.3.2 In the isosceles triangle ABC. AB=AC.CL 1. ABand BM 1 AC.

1. Prove that ABLC = ACM B.

Solution: LABC = ZACB (base angles of isosceles triangle.)
/BLC =/ZCMB =90° (CL L AB, BM 1 AC.)
BC is a common side . ABLC = ACMB (AAS).

2. Prove that ABLN = ANCMN.

Solution: BL = CM (matching sides of congruent triangles)
/BLN = /ZCMN =90° (CL L AB, BM 1 AC.)
/BNL = ZCNM (vertically opposite angles)
.. ABLN = ACMN (AAS).

3. Hence show that LN = M N

Solution: LN = MN (Matching sides of congruent triangles).
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Exercise 1.3.3

1. The length of a rectangle is 8 cm greater than its breadth. If the area of the rectangle is 345¢m?,
find the perimeter of the rectangle.

Solution: z+8=y...(1)
= x=1bcm, and y=23cm
zy =345...(2)

 P=(15+23) x2="T6cm.

2. The product of two positive integers is 112 and the larger number is 6 more than the smaller number.

Find the numbers.

Solution: Ax B=112...(1)
A=B+6...(2)

= A(A—-6) =112, = A% -6A4—-112=0.

o, A=28, and B = 14.

3. Solve the following equations, giving the solutions correct to 2 decimal places where necessary.

(a) ©2 — 25 =2x + 10

Solution: .2 o5 _ 9,110 = 22 -22-35=0 = (z—T)(x+5) =0

L x=7T, orx=—b.

(b) v+ 8 =8

;e 16
Solution: 1+ —=8 = 22 +16=8r = 22 —8r+ 16 =0,
X

= (r-4)?% = x=4

(c) 2 =T =4

Y . -
sotuton 7_§:4$6_7$2:8$$7$2+8$—6:O
x
_ 2
a:77b:87andC:—6:>x: bi\ém
a
__8i\/82—4><7><(_6)
a 2 X7 )

_ —8+2y58 —44./58

=0.52, 29 = —1.66.
11 7 or 1 = 0.52, x9 66
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Exercise 1.3.4

1. Find the value of the pronumeral in the figure. Hence calculate the surface area.

$ 25¢cm .
hcm
}_ 72 cm

14 cm

Solution: h=1/252 — 72 = 24¢cm
1
Ay =5 x 24 x 14 =168 cm?

A=2x168+2 x 25 x T2+ 14 x 72 = 4944 cm?.

2. Find the value of the pronumeral in the figure. Hence calculate the surface area.

ycm

14 cm 6 cm

10 cm
15 cm

Solution: Y= /152 1 82 = 17 em
1
Ay = (6+14) x 15 = 150 em?.

A=2x1504+6x 60+ 14 x 10 4+ 10 x 15 + 17 x 10 = 820 cm?.

3. Find the surface area and the volume of the figure shown below:

12 m

0.8 m

12.1 m

Solution: A = 5(0.8 +2) x 12 = 16.8m?

A=08%xT7+168%x2+7x2+7x12+7x 12.1 = 221.9m>.
V =168 x 7= 117.6 m>.
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