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418	C hapter 9 analytical geometry

26	 (a)	​ m​AC​ = 1	​ m​BD​ = −1

	 (b)	​ m​AC​ × ​m​BD​ = −1 ∴ They are perpendicular to each 
other 

	 (c)	 Square, Kite or Rhombus. Diagonal are 
perpendicular

28	 Trapezium

29	 (a)	 y = x 	 (b)	 y = 0

	 (c)	 x = 0	 (d)	 y = 2x 

	 (e)	 y = ​ 1 __ 
2

 ​x 	 (f)	 y = − ​ 10 ___ 
7

  ​x + ​ 12 ___ 
7

  ​ 

CONSOLIDATION EXERCISES

1	 (a)	​ √
___

 113 ​	 (b)	​ ( ​ 1 __ 
2

 ​; 0 )​	 (c)	 − ​ 8 __ 
7

 ​

2	 (a)	​ d​AB​ = ​√
__

 50 ​	​ d​AC​ = ​√
__

 50 ​	​ d​BC​ = 10

	 (b)	 Isosceles	 (c)	 (6; 6)

	 (d)	​ m​AM​ = − ​ 4 __ 
3

 ​

3	 (a)	​ d​ST​ = ​√
__

 63 ​ ; ​d​TQ​ = ​√
___

 68 ​ ; ​d​QR​ = ​√
___

 63 ​ ; ​d​RS​ = ​√
__

 68 ​ 

	 (b)	​ m​SR​ = 4; ​m​TQ​ = 4; ​m​ST​ = ​ 2 __ 
7

 ​; ​m​QR​ = ​ 2 __ 
7

 ​ 

	 (c)	​ M​SR​ = (6; 3); ​M​TQ​ = (−1; 1); ​M​ST​ = ​(  ​ 3 __ 
2

 ​ ; −2 )​;
		​  M​QR​ = ​( ​ 7 __ 

2
 ​; 6 )​

	 (d)	 Parallelogram

4	 (a), (b), (c), (d) and (e) all have positive gradients and 
(f) has a negative gradient

5	 (a)	 k = 10	 (b)	 k = 5 

6	 d = 7 and c = −7

7	 B(17; −7)
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chapter 10 Circles, angles, and angular movement Answers

EXERCISES

1.	 (b) Circle Radius (cm) diameter circumference ​ circumference  __________________
  

diameter
  ​

A 3 6 18,86 3,143 3

B 4 8 25,14 3,142 5

C 5 10 31,43 3,143 0

D 6 12 37,71 3,142 5

E 7 14 44 3,142 9

F 8 16 50,29 3,143 1

G 9 18 56,57 3,142 8

(d)	 Average value ≈ 3,14	 (e)	 No

2. 	 (a)	 π = ​ c __ 
d

 ​  or   π = ​  c ___ 
2r 

 ​.

	 (b)	 (i)	 3,14	 (ii)	 3,14	 (iii)	 3,14	 (iv)	 3,14

	 (c)	 Similar

3.	 (a)	 188,40 cm	 (b)	 18,84 cm	 (c)	 314 m	 (d)	 4 710 mm

4. Number of equal sectors The angle of each sector
(a) 2 180°

(b) 4 90°

(c) 5 72°

(d) 6 60°

(e) 9 40°

(f) 12 30°

(g) 20 18°

(h) 30 12°

(i) 40 9°

(j) 90 4°

(k) 120 3°

(l) 360 1°

5.	 (a) Words Number of revolutions Number of degrees

No turn 0 0

Quarter turn ​ 1 __ 
4

 ​ 90

Half turn ​ 1 __ 
2

 ​ 180

Three‑quarter turn ​ 3 __ 
4

 ​ 270

Full turn 1 360

Twelfth turn ​ 1 ___ 
12

 ​ 30

Eight turn ​ 1 __ 
8

 ​ 45

Sixth turn ​ 1 __ 
6

 ​ 60

Fifth turn ​ 1 __ 
5

 ​ 72
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6.	 (a)	 120°32'2"	 (b)	 97°34'5" 	 (c)	 33°14'2"	 (d)	 40°59' 	 (e)	 238°7’23” 	 (f)	 3 031 303°

	 (g)	 107°30' 	 (h)	 342°3' 

7.	 (a)	 100,192°	 (b)	 90,017°	 (c)	 204,483°	 (d)	 28,246°	 (e)	 302,396°

8.	 (a)	 120°32'2,4"	 (b)	 97°34'4,8" 	 (c)	 33°14'2,4" 	 (d)	 40°59'13,2" 	 (e)	 238°7'22,8" 	 (f)	 3 031 303°0'0"

	 (g)	 107°30'0"	 (h)	 342°3'0" 

9.	 (a)	 100,192°	 (b)	 90,017°	 (c)	 204,483°	 (d)	 28,246°	 (e)	 302,396°

10. Circle radius circumference ​  radius  ________________  
circumference

 ​ arc length ​ arc length ___________ 
radius

  ​ 

Red 1cm 6,29 0,159 0,8 0,80

Blue 2cm 12,57 0,159 1,6 0,80

Green 3cm 18,86 0,159 2,4 0,80

11.	 (a)	 2 rad	 (b)	 6 rad	 (c)	 2,5 rad	 (d)	 4 rad	 (e)	 1 rad

12	 (a)	 315°	 (b)	 135°	 (c)	 2°	 (d)	 720°	 (e)	 360°	 (f)	 180°

	 (g)	 135°	 (h)	 110°	 (i)	 90°	 (j)	 108°	 (k)	 48°	 (l)	 216°

	 (m)	 126°	 (n)	 20°	 (o)	 195°

13.	 (a)	​  1 __ 
6

 ​ π rad	 (b)	​  5 __ 
6

 ​ π rad	 (c)	​  31 ___ 
18

 ​ π rad	 (d)	​  7 ___ 
12

 ​ π rad	 (e)	​  1 __ 
4

 ​ π rad	 (f)	 π rad

	 (g)	​  11 ___ 
6

  ​ π rad	 (h)	​  1 ___ 
15

 ​ π rad	 (i)	​  1 __ 
3

 ​ π rad	 (j)	​  7 __ 
6

 ​ π rad	 (k)	​  23 ___ 
12

 ​ π rad	 (l)	​  13 ___ 
30

 ​ π rad

	 (m)	​  5 ___ 
12

 ​ π rad	 (n)	​  5 __ 
4

 ​ π rad	 (o)	​  157 ____ 
180

 ​ π rad	 (p)	​  47 ___ 
90

 ​ π rad	 (q)	​  2 __ 
3

 ​ π rad	 (r)	​  4 __ 
3

 ​ π rad

	 (s)	 0 rad	 (t)	​  131 ____ 
180

 ​ π rad

14. Degree measure 0° 1° 57,29°

Radian measure 0 rad ​  π ____ 
180

 ​ 1 rad

15. Multiples of 30° and ​ π __ 
6

 ​  Multiples of 45° and ​ π __ 
4

 ​ Multiples of 60° and ​ π __ 
3

 ​ Multiples of 90° and ​ π __ 
2

 ​ 

degree radian degree radian degree radian degree radian

30° ​ 1 __ 
6

 ​ π rad 45° ​ 1 __ 
4

 ​ π rad 60° ​ 1 __ 
3

 ​ π rad 90° 	​  1 __ 
2

 ​ π rad

60° ​ 1 __ 
3

 ​ π rad 90° ​ 1 __ 
2

 ​ π rad 120° ​ 2 __ 
3

 ​ π rad 180° π rad

90° 	​  1 __ 
2

 ​ π rad 135° ​ 3 __ 
4

 ​ π rad 180° π rad 270° ​ 3 __ 
2

 ​π rad

120° ​ 2 __ 
3

 ​ π rad 180° π rad 240° ​ 4 __ 
3

 ​π rad 360° 2 π rad

150° ​ 5 __ 
6

 ​ π rad 225° ​ 5 __ 
4

 ​ π rad 300° ​ 5 __ 
3

 ​ π rad

180° π rad 270° ​ 3 __ 
2

 ​ π rad 360° 2 π rad

210° ​ 7 __ 
6

 ​ π rad 315° ​ 7 __ 
4

 ​ π rad

240° ​ 4 __ 
3

 ​ π rad 360° 2 π rad

270° ​ 3 __ 
2

 ​ π rad

300° ​ 5 __ 
3

 ​ π rad

330° ​ 11 ___ 
6

  ​ π rad

360° 2 π rad
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16.	 (a)	 345°°	 (b)	 135°°	 (c)	 225°°	 (d)	 130°°

	 (e)	 255°°	 (f)	 90°°	 (g)	 220°°	 (h)	 120°°	 (i)	 30°°

17	 (a)	​  2 + ​√
_

 2 ​ ______ 
2

  ​	 (b)	 0	 (c)	 − ​ 1 __ 
2

 ​	 (d)	​  2 + ​√
_

 2 ​ ______ 
2

  ​	 (e)	 −1

18	 (a)	 1,57 rad	 (b)	​  1 __ 
2

 ​ π	 (c)	​  3 __ 
2

 ​ π	 (d)	 −​ 1 __ 
4

 ​ π

19. Revolution Degree Radian Rough sketch

1 360 2π

​ 1 __ 
2

 ​ 180° π

​ 4 ___ 
45

 ​ 32° ​ 8π ___ 
45

 ​

​ 1 __ 
4

 ​ 90° ​ 1π ___ 
2

 ​

​ 1 __ 
3

 ​ 120° ​ 2π ___ 
3

 ​

​ 1 ___ 
12

 ​ 30° ​ 1π ___ 
6

 ​

​ 1 __ 
9

 ​ 40° ​ 2π ___ 
9

 ​

​ 1 __ 
6

 ​ 60° ​ 1π ___ 
3

 ​

20.	 (a)	​  10 ___ 
9

  ​ π	 (b)	 18,72 cm	 (c)	​  20 ___ 
9

  ​ π	 (d)	 7,33 m	 (e)	 17,25 cm	 (f)	 0,21 m

	 (g)	 (i)	 23,56 cm			  (ii)	 50,27 cm

CONSOLIDATION EXERCISE

1.	 (a)	 251,20 cm	 (b)	 1,256 km	 (c) 	 3 821,66 m

2.	 (a)	 89°39'80" 	 (b)	 126°15' 	 (c)	 256°1'12"

	 (d)	 50°7'22,8"	 (e)	 330°15'21,6"	 (f)	 111°6'36"

3	 (a)	 25,38°	 (b)	 70,09°	 (c)	 150,93°

	 (d)	 323,25°	 (e)	 5,51°	 (f)	 254,99°

4.	 (a)	 3 rad	 (b)	 6 rad	 (c)	 2 rad

	 (d)	 3 rad	 (e)	 7 rad	 (f)	 1,14 rad

5	 (a)	 450°	 (b)	 240°	 (c)	 4°	 (d)	​​ ( ​ 270 ____ 
7

  ​ )​​°​	 (e)	 900°	 (f)	 250°

6	 (a)	​  13 ___ 
45

 ​ π rad	 (b)	​  1 ___ 
15

 ​ π rad	 (c)	​  79 ___ 
90

 ​ π rad	 (d)	​  65 ___ 
36

 ​ π rad	 (e)	​  7 ___ 
60

 ​ π rad	 (f)	​  22 ___ 
15

 ​ π rad

7	 (a)	 570°	 (b)	 774°	 (c)	 1 305°	 (d)	 106,5°°	 (e)	 532,80°	 (f)	 48°

8	 (a)	 4,27 rad	 (b)	 27,04 cm	 (c)1,82 rad	 (d)	 25,22 m 	 (e)	 23 cm	 (f)	 0,55 m

	 (g)	 (i)	 41,23 cm 		  (ii)	 87,96 cm

2153 TechMaths Eng G10 LB.indb   421 2015/10/22   3:41 PM



technical mathematics Grade 10 Answer section

422	C hapter 11 Finance and growth

chapter 11 Finance and growth Answers

EXERCISES

1. If you pay back on n, number of months 
you take to repay me

A − P, the total 
interest you owe me 
(to the nearest cent)

A, the total amount 
you owe me (to the 

nearest cent)

1 March 2015 0 R0 R12 500

1 April 2015 1 R218,75 R12 718,75

1 May 2015 2 R437,50 R12 937,50

1 June 2015 3 R656,25 R13 156,25

1 July 2015 4 R875 R13 375

1 August 2015 5 R1 093,75 R13 593,75

1 September 2015 6 R1 312,50 R13 812,50

1 October 2015 7 R1 531,25 R14 031,25

1 November 2015 8 R1 750 R14 250

1 December 2015 9 R1 968,75 R14 468,75

1 January 2016 10 R2 187,50 R14 687,50

1 February 2016 11 R2 406,25 R14 906,25

1 March 2016 12 R2 625 R15 125

(a)	 It increases by adding P × i = R218,75 each time
(b)	 1,75 × n % in each case
(c)	 Make sure scales are chosen to maximise spread of plotted points

Linear plot

Should not connect dots strictly speaking, since new A for a month is calculated on the first day of each month, and 
holds for the whole month (a step graph would be more appropriate but is unnecessary at this level)

(d)	 Some (many?) may struggle to see that A is a linear function of n: A = (ip ) n + P where the gradient is iP and 
the A‑intercept (the ‘y‑cut’) is P

(e)	 Strange because the moment Mimi transfers the money to Modiba’s account he will owe her the first 
months’ interest along with the principal; however, setting n = 0 in the formula outputs the principal value 
P, so there is mathematical sense to including n = 0 in the formula. 
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2.	 (a) Number of 
months until 
Modiba pays 

Mimi

1 2 3 4 5 … n

Multiplication 
factor in 

algebraic form
1 + ​ 1,75 _____ 

100
 ​ 1 + 2 × ​ 1,75 _____ 

100
 ​ 1 + 3 × ​ 1,75 _____ 

100
 ​ 1 + 4 × ​ 1,75 _____ 

100
 ​ 1 + 5 × ​ 1,75 _____ 

100
 ​ … 1 + n × ​ 1,75 _____ 

100
 ​

Multiplication 
factor in 

decimal form
1,017 5 1,035 1,052 5 1,07 1,0875 …

(b)	 The number pattern of multiplication factors increases by 0,175 in each case – i.e. causes a constant jump in 
A for each jump of 1 in n.

3.	 R97 500 (effective interest is 5 × 6% = 30% giving a multiplication factor of 1,3

4.	 1,25%

5.	 (a)	 R5 035,71	 (b)	 R4 583,92

6.	 2 years and 5 months

7.	 (a)	 R162,50
(b)	 R812,50; spend a moment on the fact that n = 30 ÷ 6 = 5 periods of six months

8.	 As i increases, the gradient, which is equal to Pi increases; link to section on functions and how different values of 
m affect the graph

9.	 As in 8, but now both the A‑intercept = P and the gradient = iP increase as P increases

10.	 (a)	 1 + 0,017 5 = 1,017 5
(b)	 A increases by a multiplying factor of 1,017 5 each month.

	 Columns swapped because there is no simple way of calculating the interest part of the investment (unlike in 
simple interest where there is – an additive term) i.e. A − P can only be calculated indirectly by first calculating A.

If you pay me  
back on

n − number of months 
you take to repay me

A − the total amount 
you owe me (to the 

nearest cent)

A – P − the total interest 
you owe me (to the 

nearest cent)

1 March 2015 0 R12 500 R0

1 April 2015 1 R12 718,75 R218,75

1 May 2015 2 R12 941,33 R441,33

1 June 2015 3 R13 167,80 R667,80

1 July 2015 4 R13 398,24 R898,23

1 August 2015 5 R13 632,71 R1 132,71

1 September 2015 6 R13 871,28 R1 371,28

1 October 2015 7 R14 114,03 R1 614,03

1 November 2015 8 R14 361,02 R1 861,02

1 December 2015 9 R14 612,34 R2 112,34

1 January 2016  10 R14 868,06 R2 368,06

1 February 2016 11 R15 128,25 R2 628,25

1 March 2016 12 R15 392,99 R2 892,99
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(c)	 Owed to me after 3 months – R12 500 (1 + 0,75)3

	 Owed to me after 4 months – R12 500 (1 + 0,75)4

	 Owed to me after n‑months – R12 500 (1 + 0,75)n

	 Timelines are an important organising tool when dealing with time values; be sure to sell them as such to the 
learners
(d)	 Gets bigger by a factor of (1 + i )n each month; 

(e)	 Calculate ​ 100 × (A − P)  ____________ 
P

  ​ in each of the three cases.
(f)	 Should get the familiar exponential curve; if a graph looks exponential it doesn’t mean that it is exponential; 

the only way to be sure is to check how the output values change as the input values change
(g)	 A is an exponential function of n; link P to the coefficient, (1 + i ) to the base, b in the section of functions 

and graphs.
(h)	 Makes mathematical sense because (1 + i )0 = 1, so including n = 0 lets the formula output the principal value.

11.	 R720 122

12.	 The value of A in four years’ time must be 0,10 × 600 000 = R60 000; P = R34 300

13.	 Square root will have to be taken; r = 13%

14.	 R5 338 687

	  Should he have spent the money or should he have invested it for his retirement. A relatively small amount of 
money can accrue substantial value under compounding; saving as early as possible is the key (and resisting the 
urge to spend any of the money in the intervening 40 years!).

15.	 A = 2P for doubling; from the formula 1,065n = 2. A numerical search yields n  = 11.

	 The wisdom of her choice depends on her motives; art is not only an investment, but also something beautiful; 
she may get a lower interest than if she invested the money in a fund, but at least she has something that adds 
value to her life (the point here is that investment is not investing in wealth but also in life);  other purchases, 
such as a car or top of the range computer does not increase in value but lose value the moment you buy them, so 
one must be clear‑headed about what is and what is not an investment

16. 1 2 3 4 5

(a) R600 R720 R864 R1 036,80 R1 244,16

(b) R1 200 R1 440 1 728 R2 073,60 R2 488,32

(c) R1 800 R2 160 R2 592 R3 110,40 R3 732,48

Varying P is the same as varying a (link to work on functions and graphs).

17. 1 2 3 4 5

(a) R1 100 R1 210 R1 331 R1 464,10 R1 610,51

(b) R1 200 R1 440 R1 728 R2 073,60 R2 488,32

(c) R1 300 R1 690 R2 197 R2 856,10 R3 712,93

	 Increasing i causes the base to increase.
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18.	 (a)	 R12 260	 (b)	 12,0%
(c)	 He has paid R12 260 more for the bike than if he paid cash; that’s quite a bit, but not as bad as in the  

example where the fridge cost nearly twice as much. The only way to know for sure is to shop around and  
see what other dealerships are offering (doing one’s homework before getting into any financial agreement  
is very important).

19.	 (a)	 R5 245, 65
(b)	 R502, 86
(c)	 52,51%

20.	 R470

21.	 (a)	 75
(b)	 R340 000
(c)	 6,07%
(d)	 She’s retired and probably has her pension; being paid an extra R7 500 per month is very welcome; however, 

she will have to pay income tax on the extra income; if she sold the flat she would pay no tax on the 
R560 000 (if it was her only property)

(e)	 Probably a very good deal; if they decide they don’t like the flat and move out early, they haven’t spent much 
more than they did before; also, their rent at their previous flat will go up every year (as much as 10% p.a.), 
while Aunty Kitty is not going to increase the rent she is asking. This means that as time goes by, Aunt Kitty’s 
flat becomes better value for money; and, in the end, they will own it; also, the current interest rates for 
home loans are around 10%, so this is a better deal than buying a flat through the bank

22.	 R4 756

23.	 R22,20

24.	 R18,69

25.	 (a)	 6,96%
(b)	 She paid her parents R97 300, so no, she has not.

26.	 (a)	 The value will be 
	 R560 000 × 1,02 × 1,07 × 1,005 × 1,04 × 1,043 × 1,038 × 1,08 × 1,095 × 1,11 × 1,062
	 = R560 000 × 1,721 672
	 = R964 136
(b)	 Yes, since they have effectively paid R560 000 + R340 000 = R900 000 for the flat and it is worth more after 

ten years than they paid for it

27.	 4,56%

28.	 (a) Month and year Cost per 100g

January 2008 R7,98

January 2010 R9,97

January 2013 R11,94

January 2015 R14,33

(b)	 11,78%	 (c)	 6,19%

29.	 (a)	 120 × 10 × 11,54 = R13 848, so yes, just enough (with R152 or $13,17 to spare)
(b)	 R520, but probably more to be safe
(c)	 The sudden drop in value of the Rand is bad luck, but not having extra savings for an emergency is bad planning.

30.	 (a)	 R9 666 667
(b)	 R1 208 333

	 Can you explain why delays on big projects can cause costs to snowball? Projects that stay on schedule tend to 
stay within the budget (which usually includes emergency funds – this may be more of an emergency than that!).
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31.	 (a)	 Weaker compared to both; ZAR1 buys fewer Dollars and fewer Yen

(b)	 Sept 2010: JPY1 = ​ 0,14 _____ 
11,8

 ​ = USD 0,0119

	 Dec 2014: JY1 = ​ 0,0869 _______ 
10,3

  ​ = USD 0,00844

So, weakened because JPY1 buys fewer Dollars than in 2010
(c)	  so x = Y29 631
(d)	 Cost in USD in 2010: so USD 142,37

	 Therefore % profit  = ​ 100 × (250 − 142,37)  ___________________  
142,37

  ​ = 75%

(e)	 Calculate cost in ZAR: ZAR1016,95 
	 And sales price: ZAR2876,87
	 % profit = 182%
(f)	 Both! A good businessman because the USD and JPY were quite stable compared to the Rand, so she bought 

the book low and sold it high. Lucky, because the Rand lost quite a bit of value, so the poor exchange rate 
made her profit in ZAR much bigger than her profit in USD or JPY (no one can predict how exchange rates 
change, so its pure luck if it goes in your favour).

(g)	 SARS will charge you tax on any book entering the country; 

	 If you buy and sell collectable items (usually no tax involved) too frequently SARS will assume you are running a 
business and tax you (business tax is usually higher than personal tax).

	 Both these will reduce the Rand profit percentage.

CONSOLIDATION EXERCISES

1.	 (a)	 Andrew	
(b)	 Andrew (only just)
(c)	 Glenton

	 Which is better? Depends how long the investment 
is held. Andrew’s is better up to about 8 years, but 
somewhere between 8 and 12 years Glenton will do 
better (compound interest always wins if you give it 
enough time to accumulate because is exponential 
in nature)

2.	 Cassandra’s after the first year (when they have the 
same accumulated value)

3.	 (a)	 337,20 VEF
(b)	 1 USD = 11,81; ZAR = 9,71; BWP  = 6,37;  VEF
(c)	 12 tables.
(d)	 Venezuela

4.	 (a)	 4 months expense.
(b)	 R17 599,97
(c)	 303 months expense.

5.	 Retailer A.

6.	 R11 725

7. 	 R10 470,33

8.	 8,78%

9.	 R21 100

10.	 (a)	 R36 000
(b)	 R11 000
(c)	 R750
(d)	 R5 500

11.	 3 weeks

12.	 R12 029,04

13.	 (a)	 9,92%
(b)	 R10,39

14.	 (a)	 R99 600
(b)	 R13 944
(c)	 R16 932
(d)	 R130 476

15.	 (a)	 R19,99
(b)	 R27,11

16.	 (a)	 £ 817 000
(b)	 R10 071,43

17.	 (a)	 8 517 160 191 people
(b)	 9 062 958 159 people
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