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16
17

B(1,-2,7) H6

a (2,0,0),(2,4,0),(0,4,0),(0,4,3),(0,0,3),(2,0,3)

b (2,2,1),(24,1),(-54,1),(-5,2,-3),
(=5,4,-3),(2,2,-3)

a 2426 b /53 c 9
d V33 e \3 f 101
1 1
a (3,1,-1 b (-=-11) ¢ (2,-- -4
( ) ( 3 ) ( 3 )
1 111 1
d (53,2 e (5= = f (1513
(2 ) (2 5 2) (2 )
a 38 b 342 c 35
d 105 e 35 f 101
11 11 1
a 25,0,-=) b (2,15~ ¢ (0,23
(2 2) ( 5 2) ( 5 )
1 1 1
d (51,2 e (0,4,1= f (-1,-51
(2 ) ( 2) ( 5 )
a x2+y2+zz—16:0
b x*+y +25—6y—141=0
o x2+y2+zz+4x—5:0
d X*+y +22—6x+2y—4z+5=0
e 4’ +4)* +42°+40x—8z+103=0
f o +y +2—4x+6y—82-20=0
a C=(0,0,0),7r=6 b C=(5-3,3),r=3

(2]

1

c=(—1,5,o),r=\/5 d C=(=2,0,0),r=2

e C=(4,0,-4),r=4 f
32

a PR*=PQ*+ QR Area of APQR = 7\/— Units>

92

b QR?=PQ*+ PR% Area of APQR = N units’

C=(2,0-3)r=2J6; > +y +22 —dx+6z—11=0

6x—12y+4z+13=0

a A plane parallel to the xy-plane.
b A plane parallel to the xz-plane.
¢ The xz-plane.

- 102

C

a (5-1,12) b (-13,7,14) ¢ (-3,1,1)

d (1,-1,-2) e (25,-11,-12) f (-16,9,28)
a V170 b 3V46 c Vi1

d V6 e /890 f 1121

a, ¢, d and e are parallel pairs, b and f are not parallel
a b-a b c-a c f-d

d c—f e b-e
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C=(21,-1),r=2

1

12

13

14

15

16

18

19

20

="Q..('Dﬁ!D(‘Dﬁm>fbQ.ﬁU'O)Q.ﬁU'W_Q'UOEBFX_'QfDﬁmOﬂU'DJN(‘DD.ﬁU'{D

)]

7,-1,-6), (9.3, 188.1°, —40.3°)
8,-3,8), (11.7, 200.6°, 43.1°)
(=2, -5, =5), (7.3, 248.2°, —42.9°)
(3,0,-5), (5.8, 0°, =59.0°)

(9,6, 11), (15.4, 33.7°, 45.5°)
11.75 b 8.602 [«
(0.4444, -0.7778, 0.4444)
(~0.8571, 0.2857, —0.4286)
(~0.7071, -0.4243, 0.5657)

(_
(_
10.49

2i - 3j + 4k, 5.39 b —3i-2j+4k, 5.39
3i+j - 5k, 5.92 d —i+4j- 4k, 5.74
-3i-j-2k 3.74 f —6i+2j+ 5k, 8.06
4i - 7j+ 2k, 8.31 h i+6j+4k,7.28
—5i-3j+2k 616 | i-k 141
3.624i — 8.140j — 4.540k, 10

~2.399i — 2.399j + 2.120K, 4

0.486i + 1.042j + 10.940k, 11

6.928i — 12j — 8k, 16

~1.327i +2.393j — 7518k, 8

~15.499i + 42.583j + 21.131k, 50

~28.284i — 28.284j — 69.282k, 80

(7.071, 300.96°, —34.45°)

(6, 206.6°, 41.81°)

(8.602, 66.80°, 27.72°)

(9.644, 255.96°% —31.23°)

(2.326, 1.135, 9.659)

(-2.779, 4.813, —5.755)

(8.660, -5, 17.32)

(~15.59, —8.999, —21.45)

(~19.60, 19.60, 16)

(9.2,115.7°,1.3°) b
(21.8,134.1°,29.7°) d
(22.2,98.1°, —26.7°)

(26.6,275.8%,30.5°) b
(105.7, 187.5°,58.8°)  d
(76.6, 179.6°, 57.4°)

at+c—-be=f+a-b,g=f+c-b,

(25.6,350.9°, —55.3°)
(37.0, 2.0°, -58.0°)

(48.4, 344.6°, —=52.7°)
(71.0, 332.1°, —45.9°)

f+a—2b+c,m:%(a+c—b+f)

5.764i+ 5.764k + 1.733j (km) or 5764i + 5764k +
1733k (m) with i as east, j as north and k as up.
—1.414i + 1.414j — 1.5k (km) or —1414i + 1414;j
—1500k (m)

4.350i + 7.178j — 0.233k (km) or 4349i + 7178j
— 233k (m), or (8.4, 58.8°, 1.6°)

A length of 470.2 m allows slack of 23.4 m in the
centre of the distance of 467.9 m.

Bearing 153.4°, angle of descent 30.8° and distance
781.0 m

a
b
c

40° to the yacht and 15° upwards.

20000 N

About 4799 N rearwards , 4903 perpendicular to
the yacht and 5176 N upwards.

About 4799 N.

Answers
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e About 5176 N. By ‘pointing the sail higher;, less
upward deflection of the wind is created, less
force is directed downwards on the yacht and
more wind energy is converted to forward
(and sideways) motion of the yacht.

:

0 g0 O N WN =

10

11

12

13

14

15
16

17
18
19
20
21
22

23
24

25

26

27

C

C

B

E

D

C

D

a 35.46 b 21.21 c 0 d 180

e 12.12 f -57.16 g -70.15 h 48

a 44.50 b 46.36 c 57

d 12.99 e 2590 f o

a -14 b 0 c -9

d 74 e -1 f o0

g -42 h -2 i 2

a -30 b -85 c 73

d 17 e 0 f 41

a -8 b -1 c -18

d -18 e 9 f 9

a 167.9° b 134.7° c 104.3°

a —@ b —15@ [ @
10 14 10

d 30 e 0 f —@

a 97.5° b 88.6° c 62.5° d 79.6°

a 74 b 8 c 48.2°

d 77° e -7.31 f 5.89

a 1Nm b 60 Nm c 14Nm

72 Nm

—14.43 Nm

40 Nm

k=2

a (1,-8,2)

b cos (o) = 0.1204, cos (B) = —0.9631,
cos (y) = 0.2408

¢ 0=83.1° B =164.4° y=76.1°

Proof

cos (o — B) = [cos (av), sin ()] [cos (B), sin (B)]

= cos (o) cos (B) + sin (o) sin (B)

a 76.53 N at 13° to the 50 N force
i 488.9] ii 231.8] iii 257.1]

c 488.9=231.8 +257.1, but because of the angles,
the contributions of the 30 N and 50 N forces
are almost the same.

®

-a=|al|a| cos (0°)

=|alla] x 1

=la®
It is less than 30° because, as the altitude goes from
0° to 90°, the angle goes from 30° to 0°.
Changing both vectors to components and finding the
angle using the dot product gives an angle of 25.64°.

Specialist 12

1

sin (0) = \/(albz

ab, +a,b, +ab,
\/af +a; +a; \/bf +b; +b;
—a,b,)* + (ayby — azb,)* + (aby —azb, )*
(af +a3 +al)(bf +b; +b})

cos (0) =

v, % V5| = (@b, —ayb, > +(ayb; — azh, )? +(ayb; — ash,

2
3

They are the same.

[(aybs — asby)i— (a,by — asb))j + (a,b, — abK] -
[a,i+ ayj + ask] =0 and [(a,b; — a5b,)i - (a,b,
—asb))j+ (a,by — a,b)K] - [bji+ b,j + bsk] =0

It is easy to get lost in the detail.

104
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10
11
12
13
14

15

16

B
A
D
All answers are perpendicular to both vectors.
a 20.78 b 19.56 c —4925 d 0
e 35.10 f -35 g 77 h 24.25
a -100.2k=(100.2, 0°, —90°)
b -30.04k c —647.0k
d (4.596,11° 0°) e (1.654,240° 0°)
f (34.47,291°0°)
a -57k b -126k ¢ 56k
d (49, -54, 47) e (19,31, -52)
f (-86,-159,-90) g (30,12,-78)
h (83,17,-6) i (6,-61,-42)
0 0 0

a 0 b |0 c |0

-16 0 0

13 74 -63
d |39 e 3 f |47

26 -35 9
a 18i+19j+11k b -32i-4j-3k
¢ 21i+9j-6k d 21i+9j- 6k
e -13i-8j-6k f 13i+8j+6k
g 38i-25j-107k h -21i+83j - 109k
a 50i-17j - 38k b -102i- 17j
c 102i+17j d 63i+ 126j - 154k
e —770i+1771j+ 1134k f —168i— 85j+ 76k
g 532i+1064j+ 2366k h 64i+204j — 432k
i —340i+765j— 1156k j —340i+765j— 1156k
k 344i-831j+ 1276k
B
a 1l unit’ b 2299unit® ¢ 8.66unit’
a 6unit’ b 4572 unit’
a (24,2,-20) b (68,-36,30)

axb+bxc+cxa=(22i—14j-6k) +
(11i— 7j — 3k) + (=33i + 21j + 9k) = 0
Either a=0,b =0 or b = ka for some real number k

b 491

(aand b are parallel).
a D4,7,1)

9780170250306



17
18

19

0.599i + 0.799j + 0.0499k

e.g. (—i + 6j — 4k) x (=2i + 12j + 9k) = 102i + 17j

and (—2i + 12j + 9K) X (—i + 6j — 4k) = —102i — 17j

e.g. (7i—4j + 11k) x [(—2i + 12j + 9Kk) x (14i — 7j)]

=-770i+ 1771j+ 1134k and [(7i — 4j + 11k) x
(=21 + 12 + 9Kk)] x (14i — 7j) = 532i + 1064j +
2366k

W .05

1

NN

10

1"
12
13
14
15
16

_c+d
2
_a+d

q

a+b

2 2

c—a

2
PQ=RS
PQ|| RS and |PQ|=| RS |
Proof
Proof
Proof

RS =

1
=1 (ka+kb
P= g, fathib)

a m=%(a+b+c)

b Proof

[ mz%(a+b+c)
|c—a]

a d= be| 102l
|b—a|+|c—a]| |[b—a|+|c—a|
0

¢ The angle bisectors divide the side opposite the
vertex in the ratio of the other sides.

Proof

a h:Z(a+b+c+d)

b Proof

h:i(a+b+c+d)

Proof
Proof
Proof
Proof
Demonstration
Proof
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a=—4i—4k

10

11

12
13

14

15
16

b
c

p=3i+2j+7k+t(—4i - 4k)
The domain is restricted to 0 <t < 1

p=3i+7j—2k+t(-6i—5j +4k),for0<t <1,
x=3 y-7 z+2

@

=5 4

=9i+j+2k+t(i+j+k)

—
w
|
—_

x=1_ y z+1
=i-k+tQ2i+2j-k),—===
P (Q2i+2j-k),——="=—
y-1
2

p =-6i+ 5j + 2k + #(2i — 5k),

p=j—k+t(i+2j),§: z=-1

xX+6 z—-2
2 57
x—2 z+3
TR
p=—4i+3j+5k+t2i+j—4k),
x+4:y_3:zi—5

2 —4
p=5j+t(5i—5j-5k),x=5-y=—z
p=9i+3j—-2k+#-5i+2j+k),

x=9 y-3 z+2

52 1
p=2i—j+3k+t-i+5j—6k),
x=2_y+1_z-3

-1 5 -6

=5

p=2i+3j-3k+t(-i+3k),

Q lies on the line.

a

o & O

1,

a
b
C

p=i-j+tGi—j—k)
Q lies on the line when t =-3
y:(x+4)3—2,acubic

2+ y2 =1, acircle of radius 1

2 2
z—z + ;}—2 =1, an ellipse with a major axis of
length 8 and minor axis of length 6.
1,-2)
p=i-2j+k+t-2i+2j—-4k)
p=8i+j+4k+t4i+j+k)
p=3i+j—2k+#(-2i+2j—4k)

Answers
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17

18

19
20

21

22

Lines intersect at (1, 1, 1) (when t=—2 and s = 3)
Demonstration

Skew lines.

p=i+2j+3k+12i-j-4k),

x-1_ y=-2 z-3

[ I S T = 1]

2 -1 -4
b Qand R lie on the line.
(8,-5,0)
They cross at (14, 25, 18) at 9 seconds, so they
collide.
They would get within about 220 m about 43.4 s
later unless they take avoidance action.
The first aircraft is circling the airport at a height of
6000 m and a horizontal distance of 10 km from the
airport. The second is circling at a height of 8000 m
and a horizontal distance of 12 km and the third is
landing at the airport in 6 minutes from the
direction S 33.7° W.

- 107

g~ WN =

10
11
12
13
14
15
16
17

18
19
20

21

22

C

E

P and R are on the plane.

aand c

a 2x+10y—7z+4=0

532° + 104y” — 140yz + 154y — 144z < 0
104y” + 5327 — 140yz + 208y — 140z > 220
2x+y—-3z+5=0

5x°+102° — 12xz + 24x — 402 < 24

¢ 5x*+102° — 12xz+26x— 482+ 34> 0
x+2y+3z—-13=0

2x+4y—5z=0

a [(x=3)i+(p-2)jj+(z-5k]-(i+k)=0
b x+z=8
11x—=2y—-6z—-69=0
B

3x+y—-6z+5=0
6x—5y—2z+84=0

a z=2 b x=5
3x—y+2z+11=0
2x+y+z-4=0
2x—8y+5z-18=0
Ix—y—-2z-8=0
14x—7y—8z—-52=0
y—1=0
20x—5y+2z=0
x+2y—4z+7=0
4x+10y—7z+2=0
x+2y—2z—1=0
x—-y+2z=3

545

o 0 0T

c y=-3

- 0o O nNn T o

3
514

14

Specialist 12

23 The normals are parallel and therefore so are the
planes.

261105
105
25 71x—15y+17z+10=0
26 The normals to the planes are parallel and so the
planes are parallel.
27 The planes intersect in the line

24

p=Bi—-j+k)+t(-i+j+3k)

. 105

1 a a=50b=-3,c=2
b Inconsistent

a x=2,y=3,z=-5

b u=-4,v=5w=3

c e=2f=-2,g=-1,h=3

d b=-1,c=-2,d=2,e=1

e f=2,g=-1,h=3,k=-5

3 Adults $11, children $5, seniors $7

4 Gravel 6 t/m®, sand 5 t/m>, cement 0.8 t/m?,
water 1 t/m’

5 Shares = $60 000, Unit trust = $68 000,
First mortgage = $72 000

1B
2 C

3B

4 A

5B

6 C

7 C

8 E

7A 5

10 a (—E,—l,i),\/ﬂzlo.as

b (%,%,—4),\/ﬁ:10.3

(3, —g, —%), V122 = 11.05

M P+’ +2—6x+8y+4z+4=0
12 Radius = 3, centre = (3, -1, 2).
13 a AB=i-3j+9k |[AB|=+91

. e V14, 14
b p=———i+—j+—k
14 14 7
14 (-3,2,-3) b (1,-4,13)

(-7,2,-7)
(22, -4, 26)
(7.62,293.2°), (5.39, 326.3°, 48.0°)

a

c d (9,-18,13)
e

a

b (-6.93,-4), (-15.20, 5.53, —11.76)
C

a

C

15
13,25.48

5i - 7j b 21.65i - 12.5)
7i+8j - 2k d

16
13i+22.5j + 15k

9780170250306



17 a 3i-j+4k /26 =5.099
b —3i-5j+2k, /38 ~6.164
¢ i-3j,4/10 =3.162
d 2i+5j-3k+/38~6.164
e -1.828i-3.167j+3.41k, 5
f  6.333i+12.429j — 32.862k, 35.7
18 (38.13,90.3° 13.2°)
19 a 1035 b -2 c -1
20 a 71.28 perpendicular to the plane of the vectors
b 342.35k c (23,-10,19) d -6i-7j-9
21 a 8 b -10 c 8i+j-3k
d -2 e-10
22 a 262 b 0.49 c 94.1°
23 65 Nm
24 a 780 b —34i-36j+ 6k
—28 20 27
25 a |-68 b 178 c |0 d [-16
74 16 —4
=27 —88 0 0
e | 16 f|-184| g |0 h |0
4 136 0 0
26 7.23 units®
27 (-14, 16, 14)
28 p=3i—7j+4k+t(—8i+15j—2k);x—_83=y1—+57
_z—4
)

29

30

31
32

33
34

35

36
37
38
39
40

41
42
43

x=2 y+1 z-5
1 7 -9
b p=2i—j+5k+#i+7j—9k) for0<t<1

¢ No

p=-1i+2j+k+t(—i—5j+4k); (-3, -8, 9) satisfies
the equation for t = 2.

(5,6,-2)

a x+y+z—1=0 b No

¢ 2 +2yz+22 +2y—22<23
5x—2y+3z-8=0.

a 9x-y-z-8=0

b 14x-7y—-8z-52=0

a x= 2,y—3,z-4

a p=2i—j+5k+Hi+7j—9k);

b Inconsistent, no solutions, the line of
intersection of two planes is parallel to the third.

¢ Infinite solutions, p=9 —2¢,q=3—-¢,r=¢,
corresponding to a straight line intersection

83 units®

Proof

Proof

e.g (2,4,-6)-(7,4,5)=0and (2,4, -6) x(1,2,-3) =0

Prices are: 40 mm, $15.40; 50 mm, $21.60; 100 mm,

$53.40

Proof

Proof

Proof

9780170250306

10
11

a x=-1%i2 b x=2%iV3
-1
¢ z=3i,2i d wz—iiﬁ
2 2
a x=1=%i b y=-2+i
c z=3+2i d w=—4+i2
a —i b 1 c -1 d 0
a 3+5i b 34
a Z-4z+5=0 b z*-2J3z+7=0
¢ Z+2z+6=0
p—ai
Im(z)
34
24
14 v
5 2 —'11 1 2 3 Re(z)
2 u
w 3]
A < 0 and the coefficients (negative sum and

product of the roots) are real, so yes. x =—1 + 2i

Use substitution or x* — (0. + B)x + o = 0. The
coefficients are not all real.
1+
a
Im(z
p (2)
L3
-2
F1
,Iz 7-1 0 Re(2)
L1
)
L3
b
Im(z
P (2)
-3
-2
1
_I2 _I1 9 Re(z)
L -1
L2
Q L3

Answers
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c 55is the reflection of OP in the x-axis. n
> 4 a z=2cis| — b w=2cis ?

d OP-0Q=-2+3i—(-2-3i)=6i which is purely 3
imaginary. c u= c1s( j d v= cis(%j

E e 5c1s(_2) f w=cis (0)

1 a 14+i b 13-15i Cc 40+42i 5 a 6+6i\/§ b —1+i
d 11 e 47+13i _\/— i
2 a u=5v=-3 b u=-16,v=-14 c i d T 1
3 a —3+14i b 6+6i
c 22-89i d -10+10i 6 a 4V3-4i b 3 313
48 2t —1t8i o 2-i5 ;/5 29
5 13 3 c -9 g 33,9,
5 Proof — realise the denominator 3 J— 22
6 =-1, which is real. 7 a 3+ b —2+i2
7 a Re(z)=-2V3,Im(z)=-3/2 8 a rlcos 9)+isin (-0)]
b Re(z)=13,Im (z)=— ..
b r[cos (m—0)+isin (m—0)]
¢ Re(z)=x—4w,Im (z)=v-y .
) Wz ¢ r[cos (B —m)+isin (0—m)]
d Re(z):g,lm(z):—? 9 a Letx=rcos(B), y=rsin (0), then eliminate 6.
- ST
_1)% - 2 x—1 r| cos isin
8 Re(z):(x)izyz,lm(z):()672))/2 [ (2 2
(x=1)"+y (x=1)"+y ¢ Eliminate 6.

9 w? + 2uvi—v?
2 2
10 z(x _y) . 127'[ [T
2 1 a cis b cis g

(x?+?)

c cis (S(X)
M 203

{3) ()

a cis| — b cis| —

1 a z=>5[cos (m)+isin (m)] 2 4
b z=4[cos[5j+isin(ﬁﬂ ¢ 3Cis(_5lj d ZCiS(g)

6 6

3 cis(_zzn)

C 2|:C08(jj+isin(j):| 35
2 2 71 —6T
_ _ 4 a +10 cis(—) b 8cis(—j

d vz?n/i[cos(%)ﬂ'sin( n):’ 12 7

o
O
=
@»
T
—_
(=]
=
=

N

- 51 [ —3cis(3—n):3cis(_5—nj d Zﬁcis(s—n)
2 a 6=—,r=2 b 0="—,r=22 8 8 9
4 6 T o (z
- - 1 5 a cos| — [+isin| —
¢ 0=""r=1  d 0=—r=—t 3 3
9 3 \/5 =31 =37
b b cos(—j +i sin(—)
3 a mod(z)zZ,arg(z)zg 7 7
n 1 T .. (T
b mod(z):?’x/f,arg(z):Z € gcos\ g ey
— (T . . [2m
c mod(z):g,arg(z):f 6 a 3c1s(g) b 4cis () c 3c1s(?j
1 i3 2 _ 1 (n) ,(—31:)
=—t— =— d —0 e — — f 4 —_—
d z 2+ P , mod(z)=1,arg(z) 3 cis (=0) 3985 e
e z=7i, mod(z)=7,arg(z)= z 7 a \/Ecis(_lln) b \/Ecis(ﬂ)
2 12 12
f z=-6,mod(z)=6,arg(z)=n 1 . (1lin . (2m
c —=cis| — d 3cis| —
3ol 3
e fc1s(j) f ﬁcis(g)
3 6 1
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8 a cis(z?n) b cis(-2)

9 Proof
10 Proof
11 Proof
1 a arg(z)=_7n,z\=\/§

c arg(z):%,\z\=2

2 a arg(z)=-0.381
¢ arg(z)=-2.28

3a =~ b 3
4

4 a cos(1lo) +isin (11c)

b 4\/5 cos(gj+isin(
36

c 3\/§[cos(47nj+isin(

1 (27nj .
d —|cos| — |+isin
48[ 55

1 a cos(90) +1isin (90)
¢ cos (40) — i sin (40)

2 a -16

i
c =
4

(5 Jin(¥)
3 cos| — |—isin| —
5 5

4 a —2+2i

¢ 642 +64i\2

_t

512

6 Proof

a cos (30) —isin (360)

[3)]

a

~

[} o

o

o o

(

c 12 cis(E)
4

b arg(z)=g, z|=2

d arg(z):_zTn, |lz]=1

b arg(z)=2.16
d arg(z)=-1.15

d 5

c 0+a

%)
7

b cos (20) —isin (20)
d cos (60) + i sin (60)
-81 81i\/3
2 2
625 62503
2 2

—8+8i\3
i

1 3
+

I S
512 512

b cos (3ot+4P) +isin 3o+ 4P)

9780170250306

8
9
10

1

N ORI WON -

c cos () —isin(¢)

d cos (17B) —isin (17P)
Proof

Proof

2 cos (n0)

Use index laws for each proof.

- 207

a [cos (0) +isin (8)]° = cos® (0) + 3i cos? (0) sin (B)
— 3 cos (0) sin® (8) —i sin® ()
b i cos(30)=4cos’(0) — 3 cos (0)
i sin (30) =3 sin (0) — 4 sin®(0)
a cos (20) +isin (20)
= cos*(0) + 2i cos () sin (8) — sin*(0)
b Proofs

Proofs
in (30
a tan(30)= sin (36) b Proof ¢ Proof
cos (30)
Proof
1. 3 1.1
cis (60°)=—+i— and cis (45°) = —=+i—,
(60°%)=—+i~ (45°) N
2446
cos(15°)=u
4
a Proof b 8-5\2
3
RAE
32 8
Proof
a 2isin(0) b 2isin(20) ¢ 2isin (n0)
C
B
D
E
A
32—-10i
9+7i
5
1+4iV3 1 ENE
49 49 49

25 [cos(%)ﬂsin(%n

10 2 cos(jj+isin(i)
6 6
11 2+2iy/3
122 ZHE g5
18

1—i
13 —

J2

Answers
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14 a cos (A + B)=cos (A) cos (B) +sin (A) sin (B)
b sin (A + B) =sin (A) cos (B) * cos (A) sin (B)

15 cos (30) +i sin (30) = cos®() + 3i cos*(0) sin (0) —
3 cos (0) sin*(0) — i sin’(0), 0.0483

16 2" +0i
17 Proof
3 3
18 a cos(5x)—isin (5x) b fcis(—nj
4 10

¢ 3[cos (3B) —isin (3B)]

o ol )l 2]

20 a i[cos(%)+isin(_—2nj]
ey

21 a cis(s—nj
7

22 cos (20) = cos’(0) — sin*(0), sin (20) =2 sin(B) cos (0)
a Proof
b Hint: let oo=15°and use tan(20t)=

_IEN

1 a glfix)]=2x-5 b glflx)]=e*+2
glfx)] =log, (™) =2x d g[f(x)] =sin (2x)

b cis (91)

2tan(o)
1—tan*(ot)’

(]

2 a flgl)]=2x—4 b flg(x)]=e"*
¢ flgx)]=e?8@ =x2 d flg(x)] =2 sin (x)
3 a gx)=x+c flx) =x+3—cwhere cis a constant
b glx)= %, flx)=2x+5
¢ gx)=x"=7,flx)=x+3
d glv)=¢"flx)= X
e glx)= 2, Sflx) =sin (x)

f  g(x)=sin (x), fix) =2x

4 gof g(x)=4x, flx) = P glx) = P Sflx) =2x;
g(x) =4x—16, flx) = P +4

5 a gof=sin(2x); Domain: x € R, Range: -1 <y<1
b gof=log, (—x); Domain: x < 0, Range: y € R

1
c gof= Zsin(a); Domain: x € R, x # 0,
Range: —2<y<2

6 There are many possibilities, e.g. f(x)= Jx,
gx) :xz;f(x) =x+1,g(x)=x-1

The horizontal and vertical lines pass through each of
the first three graphs at most once.

The horizontal lines pass through some parts of each of
the second three graphs more than once, but the
vertical lines pass through at most once.

Cand D are 1 : 1 functions; A and B are not functions;
Eand Farenot1: 1.

Specialist 12

" 502

1 a NOT one-to-one b One-to-one
¢ One-to-one d NOT one-to-one

2 Proof

3 a Strictly decreasing, and one-to-one

b Neither increasing or decreasing and NOT
one-to-one

¢ Neither increasing nor decreasing, NOT
one-to-one

d  Strictly decreasing, and one-to-one

Proof

For example, g fwith f(x) = x°, g(x) = 3x — 2

For example, go fwith f{x) = — x, g(x) = x + cos (x)

For example, go fwith f(x) = €”, g(x) =log, (x)

~N o~ o

" 505

1a flw=2"1 b fl(x)=tJx—1

2
c f_l(x)=1+e d f_l(x)=(x—1)2
e fx)=Yx-1

2 Inverse functions exist for a, ¢, d, e

3 Eitherx>0orx<0.

X
2

ba o= b fx="
¢ fx)=log, (x) d f*l(x)zi

e fl=1-1
x
5 a fﬁl(x):\/;,xzo,yzo
b f(x)= %H,xz—l,yzo

¢ flx)=¥x+2,x20,y22

d f"l(x)z—\/g,x>0,y<0
X

e f_l(x):—‘{/g,x>0,y<0
x

6 Functions in orange, inverse relations in blue.
a

9780170250306



b y L 7 a i flx)=1+/x+1 i flx)=1-Vx+1
7
o b i fla)=+¥x+2 i flx)=—4x+2
//
s .1 x—1 o x—1
c i x)=+4 i x)=-4
Fe=+ fre=—=
7/
7 d i fx)=3+Jx+8 i f(x)=3-Vx+8
7
2 /// e i fﬁl(x):—2+\/x+7 ii fﬁl(x):—Z—x/x+7
A5 X 8 a xeRx#2ye R y=#0
7 1
g b flx)=2+—
X
C xeRx#0;ye R y#2
// 9 f_l(x)=2+\/x+4whenx22
7
10 x<-3, f Y (x)=-3-/x+10
c
1 a 4 b 1 c -11
d 12 e -9 f 10
g 0 h 1 i -5
i 11
2 a x=-2,8 b x=-4,1 Cc no solution
d x=-5,3 e x=1—
4 4
3 x=-2,—
3
4 a xeRy=0
y
d
X
b xeRy=4
y
7
e y=|x|+4
~//
e
4

9780170250306
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c xeRy>0

Y
y=2lx+2]|
4
) X
d xeRy=0
Y
y=2|x-2|
4
2
e xeRy=-2
y
y=|x2| -2
4 X
(2,-2)
f xeRy<2
y
y==lx-2
./2\
-2 2

466 | NELSON SENIOR MATHS Specialist 12

g xeR y<0

y =l 2]
X
h xeRy<-1
y
y=-2|x—4]-1
-1y *
-5
5 x=-5,1
Yy
y=|x+2|
(-5,3) T,

9780170250306



7 a xeR0<y<l1
y

= |cos (x)]

I
SIE}
SIE}

b xeRy>0

y=leY

\

C xeRy=0

= -1

d xeRy<0

|
—
— =
=

S
WL <

e xe€ R(x¢—1),y>0

Y

—

-1
|

J

9780170250306

f xeRy=20
Y
2119 3819456
3 0T 27
-2 1 3 x
y=|(x—-1D(x+2)x—3)|

8 x=0,x<-2v2,x22\2
2 1

9 x<—,x21—
3 3

10 —21<x<2l
2 2

Answers
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2 Il<x32
2

VA

yA

3 x<-3,x>3

. |

468 | NELSON SENIOR MATHS Specialist 12 9780170250306



VA Y

6 —f<x<é

\
—
<
—
=Y

=Y
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= ~< X
> x
d y
9 x<—4,0<x<2
y
X
X
e y
1 a y
%
0| x
f y
b
y

470 | NELSON SENIOR MATHS Specialist 12 9780170250306
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¢ y 6 2 <x<1,1<x<+2
- X
M| 4
y =x+1
\1 X
d
Y
_ x3—-8 _ _
y= GrDa—1D 7 a V(2)=$2000 b V(10)=$800
¢ %
8
3000 -
y=x
LT 2 x 2000 -
/_\ 1000 -

4 x<—-4,x>2

8 a t=3.06years, late January in 1993
b Ast— o, sales — 8 billion games
X C

Y
10

5 x<-1,1<x<4

=
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1M x=0,-4
**+60 100% b 05100590, x> 120 x

x+80 x+80 y
c Yy
100
20 (-4,3)
80 1
70 -1 2 X
60 —————,
0 100 200 300 12
Y
CHAPTER 3 REVIEW
1D
2 D
3B 4
4 C
5 C
2 2
6 x=—+3,f_1(x)=3+—
y x
-2 1 2 x
7 x=,/5—y,y=5—x2
8 Y
13 y
2
-2 X
/ x _%
14
) Y
9 a 2 b 13 c -12
10 Domain: x € R, Range: y < -3
Y
0 X
- x
—6
-3

9780170250306 Answers | 473



15
y 20 Rate= M;;S) Ross must submit the next
X+

23 assignments to increase his return rate to 95%.
_ 1
T(x=2)(x+1)

MIXED REVISION 1

Multiple choice

16 y

V0NN WN
Oo»>000HT>®

Short answer

1 16+16i\3
2

17

18 (y—x)(x+2)=c, (y—x)(x+2)=4 3
19 x<-242,-2<x<2,x222

7 b 26 c 24 d -6
-6 f 25 g 33 -51
-51 i 33

20.07 sq.u. b 8.73squ.

LU = 0o L
=

y

[32 B -

X
—>-1,x<1,x>2
x—

¢ werfsol o)
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Application 2 a

1 Proof. Use 2" =" [cos(nB) +isin(n8)] and 4
()" =r"[cos(8)—isin(8)]" =" [cos(~0) +isin(~6)]". w oV
1 i’-l-'w /
———>0 w Jw
x(x—2)(x+3) z
z
0] x
The point V represents the sum z + w.
b The sum of the lengths of 2 sides of a triangle is
greater than the length of the 3rd side.
3
Y
= T t T T 0 T T T ™
-0.1 W ——r v
z- W//
0.2 y /W
s z Z
~034 o x
-0.4 i
0.5 |z = w| + |w| 2 |z|. Equality holds when WZ and V
: are collinear.
R S —>
3<x<0,x>2 4 i aAB=1z,-1z, b CB=1z,-1,4
—>
3 Proof c AC=1z;-1z,
. T 6 . T ¥ . s .. 1
4 z=+2cis Ty e V2 cis T =8cis Y i w=z, +=(z, —z, ) (many other answers)
> 2 —>
son=6. 5i aAB=w-z b CB=w-u
—>
5 w =90 c AC=u—-1z
7o+x i au=v+w-z
1 1
IOOy— 77777777777777777777777777777777777777777777777777777777777777 b m:E(u+z)0r m:E(V+w)
6 Parallelogram, opposite sides parallel and equal in
90 1 length
7 a
80 y
B(1+iV3)
70 - N
T
60 - //{/
/ x
50 T T T T T — © /
0 50 100 150 200 250 300 AW3-i)
x=175 b C:(\/§+1)+i(\/§—1) ¢ Proof
6 Proof
d Proof e Square
E 8 a |a|=213,|b|=+13,|a—b|=+/65
b Proof ¢ Right-angled
1 a seediagram b b=c+a 9 y
> . K
¢ AC=c-a d see diagram
D y /L
C o) X
/K\ M
V2 \
, \
O N \\\ x N
\
\\\ N parallelogram since diagonals bisect each other.
AN et B
A
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10 a c=%(1+\/§)+%(1+\/§)i

1 .
b 125 square units.

(5‘“) s (Sn)
1 a cos| — |+isin| —
6 6
( 3n) . ( 3n)
b cos| —— |+isin| ——
4 4
(3)rin(3)
c 2| cos| — |+isin| —
[ 3 3

o Aol )

2 ai b —i
3 a iu b u+iu
4 Im (2)
iz
-z 3
39
o) 9 | Re(z)
3 A
2 4@
22
5 Y
w

N
30°

7
2 yr
/
/ \\
/ /0
3 \
// Tt \\
/ b8
= = \
2/ 3 3 . \&f=
A\ I it K X
Vo3 3
\ s /
/
\\ 3 |
\ /’
V_ — ] - =
2 z

Note that connecting z; to z; forms a regular

hexagon.
8 a Vis—2iz, Wis z(1 — 2i)
b Uis 2222

Speciali

st 12

y 1 B
«3
C - W-W,
A
x
b Right-angled at B.
10 a
S~
y // b = ~
// \A/\
X AN
/ R
P
Q
o X
b Proof

¢ PQRSisasquare.

The Von Koch Curve is constructed starting with a line
segment.

The line segment is divided into three equal line
segments and an equilateral triangle constructed on the
middle segment. The base of the triangle is then erased.
The process is repeated with every line segment.
Continuation produces the Koch curve.

Starting with an equilateral triangle produces a Koch
snowflake.

9780170250306



d =~ :l,arg N .
z,| 2 z, 2
Yy
O X
L
2
2 Ao 242 cis(—E)
Z, 4
y
The Mandelbrot set is the set of points C in the complex
plane such that the sequence z, , , = z2 + C is bounded. ] r X
Fractals are objects and sets like the Koch curve and the 4
. 22
Mandelbrot set that are apparently chaotic but are
produced by a relatively simple rule. 2,2, (5w
3 —==2cis| —
y
T
1 a Z—lzx/f,arg 4L 5
Z, Z, 6 T
6
J O X
Z
Z
V2 - 4
6 y £ =-_iz
0 x '
z
r 0
5]
o{/ -9 x
z z
b —1=5,arg[—lJ=O 6 ”
Z, Z, ==
I
y iz
. z .
5a w=—-iz=— b w=-z c w=iz
i
6 Hint: ‘w4 —wl‘:2‘w2 -w
T
5 - arg(o, ;) - arg(ov, )=
7 a
y
3n
c LI 3, arg[iJz _T
z z
2 2 oNJx -
y 0N
4
X
3,2 3n
4
9780170250306
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y
I X
1
V2
c
y
V3
L
4
16} x
8 Proof
9 a
Y N
_4~
// \\
- N
M L
0 x
W, . .
b Parallelogram ¢ —= isimaginary
10 Proof Ws

. 404

1 a zand ulie on the same line through the origin,
on the same side of O.

U

b zand w are the same distance from O.
Z

478 Specialist 12

a M~ WwN

~

¢ zand u lie on lines through O that are
reflections over the x-axis

arg (z2) =0
arg (u) =-0

d parallel vectors (same direction)

o7

-

v

et

e vectors with the same length

A\
-

\

5

f  vectors same length and parallel
g sameas (a)

h same as (c)
i

j

diagonals of quadrilateral equal, rectangle
z—u=v—w,same as (f)
k quadrilateral has equal diagonals, perpendicular,

square.
0—m
Proof
a Proof b Proof ¢ Proof d Proof
a Proof b Proof ¢ Proof
(T (T _
z=ucis| — [ w=—-2ucis| — |, v=u
(3}r=ea(])
Diagrams will vary.
u
a w=—
v
y
w
'l 0-a
u
6 v
o
X
9780170250306



b w=uv

y ¢ g £
0+a /
u 0 v (1,0)
w a4 -3 0 i X
o
X
9 a g=2" f y
5
b zl=cis(2?n),z2:cis(—),z3=cis(ﬂ), /2—\
-1
Z =cis(_2—n), =1 ENEYL ;
5
1 a y
9
2 6
z
34
o} 2 x
(@] x
b y
5 h )
1
0 6 x e *
(0,-1) 1*)
L
2
[ y 2 a Yy
242 z
an s
O 1 X
!JZ\/E x
b y
d Y
1
/ﬁ @) 5 X
(6] 1 X _ z
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T
-5 -3 -1

3 a y
3
G
-3
b y
7T
_1|\ ll' x
i
C
X
d y

480 | NELSON SENIOR MATHS Specialist 12

a Y
(0] 2
b y
B 3
(0]
c y
-1| O
d y
0
B -2
a x=-y
y
(-1, 1)
(0]
b y=2x
y
(1,2)
(@)

9780170250306



d y+4x=12
N
<
O 5\)(
6 a y
Olk\ X

o (4,-3)x

4 -6)

9780170250306

a

Answers
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¢ y
_1llo| 1] x
2 2
d . .
Y !
Lo E
& 4
= B
.0 i X
P 3
Y hd

9 a Aline equidist

y
24

ant from (0, 0) and (0, 2).

1

(@)

b A line equidistant from (3, 0) and (-3, 0).

Y

y
14
0
-1
o -1+

482 | NELSON SENIOR MATHS Specialist 12

d A line equidistant from (3, -1) and (-5, 3).

Y

10 a y

b y o
4
)
OUZ *
S N y ;
b n
3/ 5[ \3
O x
d y
e AR
. Ty’ 4
: /\/ L9
oo S s
. el
SO \i
1
11 a
y
T O 1 T
2 4%

9780170250306



12 Centre (-5, 0), radius 4v/2 units
13

y
4 ~—=3_ 0 3 4 x
1% T
6
1 a Yy
z
s
3
(0] X
b y
z
3n
™~
(0] x
9780170250306

|y

“/%_

w
a
=

Answers
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d z
g T
Y A L
o x
3 a y
z
E
4
) 23 X
4
b y
\
\
\
\
T =
S E
(0] x
[
7
|
|
|
|
|
|
______ 5 ;
4 a y
z
ks
4
O X
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{13
6
(6] X
y
O INT
4
z
Yy
O X
2n
3
,,,,,,, A T
-2
Y
T 0 x
4
z
y z
T
3
(0] X
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4
‘ y
4
T
6
n //
g,) 0
-~
6
z 7V
\ .
\<§
o 1
b
O pe
7 a y
z
(0] 3 x
b
y z
2
0 X
9780170250306
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10

a

ol 1 «x
}//// i
y
T\ \¢
4
-2 O 2 X
y
-1 1
O X
iy
3
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z

CHAPTER 4 REVIEW

o~ U1l BN W N -
mwgOw

Re(z)

¢ y
w
-8 Ol 4
2 o=l
W 2
8 Im(z)
r /0
u
i

9 a mod(l)=1,arg il
z 3
b Im(z)
2
Re(z)
v
2 1
Z
10 Proof

11 a Rectangle
¢ Trapezium

b Parallelogram
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12 zy=-2, ,23==2, , 2, =72 c y

13 a +y'=9 z
Y \
/3\2 3TI:O X
SN R
-3
15 a T
y 43
b (x+1)*+)y’<16 4
/ z

o WA
¥

o) -
5\\—_1/ 3 X 3
b y
z
n
4
0 x
¢ y
14 a y o Nl
z 1
z
P N
\3
x
(@) 16 a y
z z
(0] 2 x
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e

17 a Parabola V(1, 0) focus (2, 0)
b Parabola V(0, —3) focus (0, —6)
¢ Line through (-1, 0) and (0, -1)

a y z
Ol 1\ 2 x
b y
0| 4 X
/N
z
C
y
-1
O X
-1
18 a :;V
|
|
|
|
|
_2i O 4 5
|
|
|
|
|
|

Specialist 12

O~ WN =
o 000wy

(=]

O TWKQ "0 o 0 T oW

INE

INEN

:

y=3x
y=7-x

_( 1
Y x=2

Domain:
Domain:
Domain:
Domain:
Domain:
Domain:

Domain
Domain

b x=5 c y=6

e x=1(5-) f y=(x+1+6
4

2 X
) +1 h y=——
1-x

x€ R,Range:ye R
x=5,Range: ye R
x€ R,Range: y=6
xe€ R,Range:ye R
x>0,Range: y€ R
xe€ R,Range: ye R
:x > 2, Range: (1, o)
: (0, 1), Range: (0, o)

i y=2x+7

(_23 3)

—
(o))

(3,13)

y=2x+7

X

iii Domain: =2 < x < 3; Range: 3<y <13

9780170250306



X

-8

LN A O N N B B B B B |

2]

iii Domain: =7 < x < 3; Range: 0< y <5

c i y=x-2
i 54y

(5,3)

y=x-2

] (3,0) 4

X
TTTTTTTTITTTTTTTT TTTTTTTTTTTTTTTTITTT
-2 / 6

) (1,-1)

iii Domain: 1 <x<5; Range: -1 <y<3

iii Domain: x € R; Range: y >0

d i y=x-2
: i ©,7)
. X,
T 1T T 17T 17T 17T 77T T T T T T
10 17 10
b y=x-2
(-7,-9) 2]
iii Domain: =7 < x < 9; Range: -9 <y <7
e i x=y —6y+4
i 941y
1 x=y*’-6y+4
7 X
IIIIIIIIIII_IIIIIII‘INI
-6 ] (4,0) 10
3]
iii Domain: x > —5; Range: y € R
9780170250306

9 iy=—
Y %
i 104y
0.5 x
-2 h 5
2]
iii Domain: x > 0; Range: y € R
h i y=3x"+4
ii 20_
(0,4)7
1 X
|||||||||_|||||||||||||||||||
iii Domain: x > 0; Range: y > 4
8 a X+y=1 b X+y =1
2 2
¢ F+y=1 d 242 o
9 4
2 2
e y:4—éx I A
3 4 9
3
g x2+y2:9 h y:Ex—3
9 a Domain: [-1, 1], Range: [-1, 1]
b Domain: [0, 1], Range: [-1, 1]
¢ Domain: [-1, 0], Range: [-1, 0]

Answers
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d Domain: [-3, 3], Range: [-2, 2]
e Domain: [0, 3], Range: [0, 4]
f Domain: 2, o), Range: [0, o)
g Domain: [-3, 3], Range: [0, 3]
h  Domain: [2, o), Range: [0, o)

o xr P

10 a i —+—=1
9 4
i 54y
10,2

/oo

iii Domain: [-3, 3]; Range: [-2, 2]

2 2
b i T4+2 =1
49

iii Domain: [-2, 2]; Range: [-3, 3]
c i ¥*+yf=1
ii

(_1) O)

(0’ _1)

iii Domain: [-1, 0]; Range: [-1, 0]

NELSON SENIOR MATHS Specialist 12

d i ¥+)y’=16
i

5 (-4,0) 0.2 4,0 5

-2

iii Domain: [—4, 4]; Range: [0, 4]
11 a (-4,7) b 9
12a V17 b t=2or1
5

13 a 5 b t=2L
2

1
¢ (13,17Y) and (0, 6-)
2 8

14 a x*—y*=1: Domain: [1, 2], Range: [-1.73, 1.73]

¥
4 -
] (2,1.73)
T
] (1,0) 3%
] (2,-1.73)
4

b x=1 —2)/2: Domain: [-1, 1], Range:[-1, 1]
y

(8]

(_1) _1)

I

10 *

L

(_1) _1)

|
(38
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c x=1 —lyzz Domain: [0, 1], Range:[-2, 2]
4

@<

(2,0)

TN T T 0 N

|
p
=

&

|
W
1

(1,0

d y=1 —lxzz Domain: [-3, 3], Range:[0, 1]
9

-3

e X+ (y— 1)* = 1: Domain: [-1, 1], Range:[0, 2]

34y

(0,2)

11

|
—

(0,0)

f x= 2y2 — 1: Domain: [-1, 1], Range:[-1, 1]

Do

(-1,0)

N

|
)

\\.

(1) _1)

15 The particles collide at t = 2 at (—71, _é).
3 3 27

9780170250306
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g WN =
I - R - TR S W e -

o Q

- 0o o N T o

N T o T

f

r(t)=2ti—3j;r(t)=2i
r(t)=10i—7j;r(t)=0
r(t)=20F% + 8; r(t) = 60£%

rt)=¢i+ Zeﬂj; r(t)=¢i+ 4e2tj

r(t) = cos (¢)i+ sin (#)j; r(t) = —sin (£)i + cos (t)j

r(t)=—5sin (£)i— 5 cos (1)j;
r(t)=—5 cos (t)i+ 5 sin (¢)j

r(t)=-3i+2sin (t)j; r(t) = 2 cos (t)j

r(t)=—sin (£)i— 3 cos (1)j;
r(t)=—cos (t)i+ 3 sin (¢)j
[r(5)] = V4t +9; |r(t)| = 2
[e(t)| = v/149; [r(1) = 0

|x(t) = J400£° +64; |r(t)] = 60¢2

[r(0)] = e’ V4e® +1; ()| = e' V16e* +1

[r()] = 1; [e(t)] = 1;
()] =5 [r(0)] =5

£ ()] = 4/9+4sin® (£); |x(t)| = 2|cos (9]

|r(t)] = \1+8cos® (¢); [r(t)| = \/1+8sin’(¢)

r(t)=>5i+34;r(t)=3j

r(t) = 12i— 10(5¢ - 3)j; r(t) = —50j
r(t)=—6¢""%i—42¢ " r(t)=36¢ i+

294¢7

t 1t
r(t) =i 10¢° 5 r(t) :—Z(e4+5 )i+ 50e

r(t)=—6(2—31)i+ 3 sin (3t)j;
r(t)=18i+9 cos (3t)j
r(t) =sin (2t)i — sec’ (1)j;

r(t) =2 cos (20)i — 2tan (f) sec? )j

6—5ts

)

8 r(t)=9i- [15(3t+2)" - 3]j; r(t) = —180(3t + 2)%

t
9 r(t)=-3(t-7)%— i
V-3
r(t)=—6(t—7)i+ =j
(t*-3)*
10-12 Demonstrations
13a -3 b 10
3
d _ﬁ e ¢ (0.0498)
3 1
14 a sin(t) b =
15 Proof 2
16 t=243
3

. 5.05

O N WN =
@O P wUo

f

—

N‘§|

Answers
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11 Yes

a

N T W o n T W

0 o

Aittj+c

4

g3
fi—-—t2j+c
3

25
3i—=t2j+c¢
5

(5t+4)i+ (2t +e)j+c
sin (t)i— 1 cos (2t)j+c¢
2

i 3 sin (21)j + ¢

r(t) = 2e¥i + (3e’—3;)j

r(f) = (£ + 1)i + (42 + 2)j

r(f) =[2+sin (£)]i+ [2 - 3 cos (1)]j
r(t) = (£ +2)i— cos (1)j

r(t) = ti— (50 — t— 1)

r(t) = 20ti — (16£* — 5t)j
r(t)=[-4+4cos (H)]i+ [4+3sin (1)]j

4i+lj b 0
i+j2 d -2 .
2i+ (1 - &%) f (1—e*1)i+5(e2—1)j

1, 1y
—i+(l-e
3 ( )j

19, 2 3.
—1+(e " —e
3 ( )j

21li+ (et - 674)j

. 5.0/

1
2
3
4

o mw g

13

b
Va2 +25  d 16+ 49¢>

3 f f2t+22
t

v=—4j,a=0,|v|=4

2
a a
V:—7i+bj,a:Ei,|V|: T‘i’bz
t £ Ve

v =-3[sin (3t)i - cos (31)j],

a=-9[cos (31)i+sin (3t)j], |v| =3

v =06[cos (2t)i + sin (2t)j],

a=-12[sin (28)i - cos (21)j], [v| =6
v=-3j+4k,a=0,|v|=5

v =5[a cos (5t)i — b sin (5t)j],

a=-25[a sin (5¢)i+ b cos (5t)j],

[v]= 5\/a2 cos® (5t)+b* sin” (5t)

v=2i+21tj — 4k, a=2j, |v| = 24/5+
v=2e'i-2¢%j,a=2¢'i+4e % [v|]=2¢' 1+
v =cos ()i + sin (t)j + 3k, a = —sin (£)i + cos (1)j,
vl =10

v=4ti+2¢"j - 6 sin 20k, a=4[i+ ¢*j - 3 cos (21)j],

[v] =24/t* +e* +9sin*(2t)

(3}

Specialist 12

10

11

12

13

14

a

[= 2 )

o0 0 T oV oo 0

a=5i-2j,r= (A +3)i- (P+4)j
2

a=4cos ()i+ 3 sin (31)j,

r=[4—4cos (O]i— [Lsin (3¢) — 6]

2, 3
a:—t—zl,r:[zloge|t|+5]1—3t]
a=2e%i+6tj, r= (e - L 4 2)i+ (£ + 41 - 2

2 2

a=6t, r= (£ +9)i+ (4t + 7)j

x=2y=0 b 4x+3y=0
1
Xx+2-9=0 d y2:%
2 2

x—y-11=0 f 42 =
4 25

y=3x"-1,x20 h x*+) —4x-8y+19=0
Proof

Acceleration is in the opposite direction to
displacement.

Circle centred at the origin, with radius 3 units.
Proof

Acceleration is perpendicular to velocity.

3ti+ (2t - 3)j, (- 4)i+ (t+ 1)j

d

Proof
t=4,r=12i+5
Rectangular hyperbola
yp vi)
1
50 (5,45)
a(s 9
a(5) y==
40 x
(4.36)
30 +

(.27)

20
104 a(1)
TT T T
111 1 x
543 2
V(1) =i+ 9§, a(1) = 2i, v(5) =——i + %}, a(5) =——i
» ’ 25 125

3 2
v=(3t—2t2+2)i,r=[2—3+2t+5]i

t=2,r:9%i
3

Proof

v=—4[sin (t)i — cos (1)j], a=—4[cos (t)i+ sin (¢)j]
Velocity is perpendicular to r.

Acceleration is opposite to r.

Ellipse with axes 6 units and 10 units long with
centre at the origin.

v=-3sin (t)i+ 5 cos (£)j, a=—[3 cos (1)i+ 5 sin (£)j]

N1
t=—(n=0,1,2,...
5 )

The acceleration and position vectors are
parallel, equal in magnitude and opposite in
direction.

9780170250306



15 a v=(-4)i- (3t-6)j
o W 5.06 ]
c [a|=5 1E
16 a 0i+0j 2 C
b 2V17 3B
C y=4x- lx2 4 A
4 5 C
17 a rp=Q2t+5)i+ (£ - 6)jro=(3t - 1)i+ 54 6 B
t=6,17i+ 30j 7 D
c P:y:l(xz—10x+1);Q:5x—3y+5:0 8 E
4 . 9 E
18 a 6 m above the origin 7
b 4ms 10 a 1.1 rev(ﬁrevj
c 0° b 1257 rad (4007 rad)
d a=-10j ¢ 503rads ' (16mrads™)
11 5rads™’
12 a 224rads™ b 539ms’' ¢ 121ms”
13 a 2lrads' b 203rpm
14 23562kmh™
15 a 3l4rads” b 0.628ms™
Some of the physical factors are the strength of the 16 a 185 b 3491 rad s!
gravitational field, the mass of the rocket/satellite, the ¢ 053ms d 017ms
type and amount of fuel, the aerodynamics of the rocket e 1.86ms>
and so on. 17 a 417ms'=15kmh™ b 11.72rads™
History should include the German World War 2 c 054s d 488ms?
rockets, Sputnik and other orbital craft, the Moon 18 a 419rads! b 33.5ms! c 1404 ms 2
landings, space stations and space exploration with 19 a 0419radh™'b 14661 kmh!
unmanned probes and landers. 20 a 1.18rads b 265rads’ ¢ 3.74rads”
21 62.5m
M 5.05 ]
1C
2D 1B
3 C 2 D
4 C 3 C
5D 4 E
6 a 5m b 2s ¢ 203m 5 A
7 a 3.61ls b 638m ¢ 159m 6 D
d r(t)=17.7 ti+ (17.7¢t — 4.9)j 7 C
e 21.8m 8 C
8 a r(f) =15V3ti+ (15t — 4.94);j 9 E
b 115m ¢ 3.06s79.5m 10 C
d 28.66ms ", 0=25(twice) 1D
9 a 33Im b 91.8m 12 D
10 a 392m b 9°or81° 13 a x=ip2s2y4 2
11 a 242ms'b 35s & 27 4
12 1464ms’" b 2!
13 a 7.6s b 3235m ]
14 3118 m ] (5.25,0) x

15 164m - 1 — o

16 0.62° (0°37")
17 313ms },45s

18 Yes, unless diameter > 10 mm o, _7)2\\
19 83.1m ]

20 Proof b 4.02m

a
21 a A35.1°,B54.9° -
b 2.93s 2 2
¢ 252m 14 a %+%=1
d A:B=0494:1

9780170250306 Answers | 493



15

16

17
18

19
20

21
22
23

24

25
26

27

28

29

30

31

494

b Domain = [-2, 2]; Range = [-3, 3]

y_
(0.3)

a 6i—2j

b /51

a 2¢i—5cos (51)j
b +4e* +25c0s%(5t)

¢ 2¢€i+25sin (50)j

r(t) = 15(3t + 7)"i — 16tj; r(t) = 180(3t + 7)’i — 16j
Demonstration 3 \/5

3
a —tan(t) b —
5 ® 5

r(t) = [ sin(2t)+3]i+ [cos (t) — 3]j

£(H) = (6£ + 108)i — % €(5¢ + 30) j
1, 2

r()=2i+ (2~ 1))
5 2
a i v=3i-2jii a=0
iii [v]=+/13
b i v=15cos (3t)i- 18 sin (3t)j
ii a=-45sin (3t)i — 54 cos (31)j
i [v] = /225 + 99sin (3t)
a a=4i,r= (2 +2)i+(1 - 50)j
b a=-4sin (£)i+ 6 cos (t)j;
r=[4sin () = 5]i+ [6 — 6 cos (1)]j
¢ a=2""ir=(12.5¢"" - 13.65)i + (4t - 3)j
x+2y-3=0
r=[Vcos (0)]ti+ [Vsin (0)t —fgt ]]
r="Vcos (0)i+[Vsin (0) - gt]),
r=—gjorx=[Vcos(0)]t,y=[Vsin (0)]t - ~g
x=Vcos(0), y=Vsin (0) — gt, 2

x=0,y=-¢

a 588m b 6.93s c 1358m

d 32.05ms'at+52.3°

a r(t)=20ti+ (50 + 25t — 4.9%)j

b About 6.64 s. ¢ About 132.8 m.
d About 81.8 m. e About141.9 m.

2

1%
a=w’randa=—
’

407

a 2l rads™ b 28tms’!

u)=grads'l,a=5lms'2
3 3

Specialist 12

(about 88 ms ™)

32 Yy —x'=1

X
10,-1)
33 t=3s
3% a (0,00 b 824ms!
X
C y=dx——
4 4
35 a8 = | b V,=yV?+2hg
g

1 £
36 v=2i+ (4t~ Etz)j, r=(2t+5)i +[2t2 —6],'

37 a 2lms b 3.03s

38 a 4.28s b 704 m
39 No, it will just hit the top.
40 w=>524rads,v=0942ms "}, a=493ms>
41 v=29.89km s}, a=0.00595m s>

c 319m

The cube roots of unity are cos (@) +isin (@) for
k=0,1,2. 3 3
Choose, say, z; = cis (zlj

3

Choose, say, zg = cis (6n) =cis ( 375)
8

4
Thenz3><zs—c1s(2l+3£) S(WJ)
3 4 12
(27: 37:) ( n)
and z; + zg = cis 2% | =cis| =&
3 4 12

Now (z; X zg)** = cis (U—nx 24) cis(17x2m) =1
12

and (z; + z)™* = cis (—ix 24) =cis(-2m) =1
12

Thus z; X zg and z; + zg are both roots of unity.

Any product or sum of nth and mth roots of unity can
be proven to be a root of unity by raising it to the power
that is twice the lowest common multiple of # and m.

1 a z= cos( 2“)+isin(ﬂ)orzzlor
3 3
z=cos(2nj+zsm(2n)
3 3
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Im(z)
L B
g N
AY
4 \
4 \
/ \
/
/ o\ | 2T Y
| £TU
I 3 3 ' 29
i
21 |
\ £
\ 3 L Re(z)
/
\ /
\ /
N ’
N s
\\ //
z, T=-d---7

The roots are equally spaced on the unit circle,
21

separated by angles of ~——, with one root being 1.
1 3. 1 V3,
C z=————iorz=lorz=——+—i
2 2 2 2
2 a z=-lorz=iorz=lorz=—i
b Im(z) z)
/// \\\
/ AN
/ \
, \
/ Y
z | | %
\ 1
L 1| Re(z)
\
/
\ ,
Ny /
N Pid
23

The roots are equally spaced on the unit circle
separated by angles of T with one root being 1 and

another being —1. They are the powers of i.

3 a z=cos(ﬂj+isin(ﬂ)orz:cos(j)+
3 3 3
.. (- nY,.. (=®
isin| —= lorz=1orz=cos| = |+isin| = |or
=) (3)+=(5)
zzcos[zj)+isin(2jjorz:—l
3 3

Im(z)
Z -7 T T~y
<
// \\
// N
/ T \
\
I’ T 3w \
i 3 3 ' 2o
z3 ! n |
3 \ % 3 L, Re(z)
\ pig ,’
\\ 3 //
\\ 7
N //
zy s~ -7T 2

The roots are equally spaced on the unit circle

separated by angles of T, with one root being 1 and
another being —1.
4—6 Demonstrations

9780170250306

7 a z=—-lorz=iorz=1lorz=—i

b zzcos(?j +isin(%) or z=cos (0) + i sin (0)

Or Z=cos (E) +isin (E) or z=cos (1) + i sin (1)
2 2

. V22, .
8 a z=iorz=————iorz=—ior
2 2
2oz, V2 2.
z=———iorz=lorz=—+—ior
2 2 2 2
V2

z=——+—iorz=-1
2 2

-3n .. [-3m -
b z=cos| — |+isin| — |orz=cos| — |+
4 4 2
.. (- -7 .. (-
isin —)orz:cos(—)+zsm —)or
(2 4 4

z=cos (0) +isin (0) or z= cos (g) +1isin (Ej
4

i L. (T 3n
Oorz=cos| — |+isin| — |orz= cos| — |+
2 2 4

3n
isin (7) or z=cos (1) + i sin (1)

b z:cos(ﬂj+isin(ﬂj orz:cos(jj+
3 3 3

isin (j) or z=cos (0) + i sin (0) or
3

21
Z=cos (E) +isin (E) or z=cos (—J +
3 3 3

isin (z—nj or z=cos (1) + i sin (1)
3

10-14 Proofs

" 5.02]

S M} +1isin {M} for k=-3,-2,
16 16

COS[M} tisin [M} fork=-2,-1,0,1
16 16

3 ool o5
ool

Answers
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b
Im(z)
/// \\\
7’ N
// N
zy 1 N\ z

/ \\
J 2n \
I 3 n \1
: 6 1
\ 2n| 2n 4, Re(z)
\ 3 3 !

\

\ ,l

\\ 7
N\ //
N 7/
N
\\ R . //
2

The roots are equally spaced on a circle of radius 4,
centred at the origin. One of the roots is —4i.

5 a 3{c05{@}+ism[@}} for

k=-2,-1,0,1
b Im(z)
//// s\\\\
Z]// N
7 AN
/ \
/ \
/ \
1 \
! T \
1 4 |
| 1
\ 3 Re(2)
\ 1
\ /
\ /
\ /
\ 7/
N\ 7/
AN P

The roots are equally spaced on a circle of radius 3,
centred at the origin.
6 a 5[cos(0.9273) +isin (0.9273)] or
5[cos (—2.2143) + i sin (—2.2143)]
b —3-4ior3+4i

[ Im(z)
7 DRACKEY
e AY
7 AN
/ \
/ AY
/ \
1 \
1
! ‘\5
\ ! Re(z)
\ 1
\ /
\ /
\ /
AN /
AN e
N .
N .
g -
zo(-3,-4) ~~-_L -~

7 a %cos[l(tan_l(i)+2kn)]+
6 4
ETNE
isin| —| tan™ | = |+2km || fork=-3,-2,...,2
6 4

496 Specialist 12

P )
2z 7 SO
, N
// \\\
/ T
| /m \ _ .
LA e e R
L >
T T g
23“ I A 3 /‘% Re(z)
\ 3 3 /
\ /
N ’
\\ 7
RS _-"z
zg -~ "

The roots are equally spaced on a circle of radius
35 = 1.71, centred at the origin.

8 a 232 {cos[—(4k_l)n]+isin{—(4k_l)n}} for
10 10

k=-2,-1,0,1,2

Im(z)

b
el

1o
a
w
)
el

[\
U
[\

=~
o
—~
N
-

|
(S1F]

&
wsuq
8

The roots are equally spaced on a circle of radius
232 =2.30, centred at the origin.
9 a —3.078-0.353i7, 1.233 + 2.842i or 1.845 — 2.489i

Im(z)
i R
//’ \\\
/ N
’ \\
// \
/ \
i ‘\
/ 2n )
! 3 884
! 2n
Re(z2)

N
—-
L
B
.
’
’
/
’
’
’
’
’
DD
w|y
W

The roots are equally spaced on a circle of radius
¢/884 = 3.10, centred at the origin.
10 Proof

. 5.03 ]
1 C
2 E
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a 18+3i b -10-17i

¢ —-87-12i d 93i

e -150-15i

a —610+ 1869 b —-6+103i

¢ 2939-957i d 970 +263i

e -70+39i

a 44+2i b —96+13i

¢ —-16+137i d 107 +16i

e 104 +27i

a 1312+715i b 3025+ 1905i

¢ —5383-8015i d -2131+4351i
e 3013 +7373i

a —-28+101i b —646 —880i

c 842-1129i d —-1372+647i

e —484+138i

a —2827+484i b —12 866+ 6397i
c 892 +2299i d -153935-15922i
e —151-160i

Not true, disprove by a counterexample such as
p(2) =2, a=b=1.1tis true for polynomials of
degree 0 or 1, but not those of higher degree.

. 5.0/

(=3 =202+ (9+ 7))+ (4 —4i)z+ 12— 3i

(-3-20)2+ (1 =30 —2z+4+9i

(=3 =202+ (7 + 4i) 2 + (-1 — 6i)z + 11 + 5i

(=2 =302+ (=5 —2i)z— 1 +8i

(=24 18i)z* + (22 = 24) 2 + (8 + 111)2* +

(19 — 4i)z+ 24— 10i

f(-2-230)2° + (=3 +33i)2 + (9 +3i)2 +
(48 + 22i)2* + (22 — 21i)z + 50 — 36i

g (=2—100)2" + (4 +30i)z"* + (-1 — 38))2° +
(11 +381)2% + (3 — 42i)z + 18 + 25i

127 + 20i

o o 0o T o

a (4+)Z+(15+3i)z+44+6i +

—3-32i
z—2i

—5+4i
z+1

d @4+i)2+12-2)z+21-19% +

b (4+)2+(1+8i)z—17—i+

¢ A+)2+(-1—-iz—2i+

18 —57i
z—2+i

413+228i
e (4+)22+ (=13 +13i)z— 14— 94j + — ==L
z+3—4i

Z9-_18i
8 —4iZ + (<34 20)7 + (4+ 6i)z+ 9 — 8i + 21O

z+2i
b —4iz’ +(9—10i)2* + (37 — 21i)z + 129 — 26i +
420+51i
z—3—i
C —4iz’ + (-3 + 10i)2* + (26 — 14i)z — 83 — 24i +
125+ 214i
z+24+2i
d —4i2’ + (13 + 18i)2* + (—88 — 46i)z + 441 + 8i +
—1773+ 850i
Z+4-2i
e —4iZ + (5—18i)2% + (25— 90i)z + 122 — 450i +
617 — 2250
z—=5

9780170250306

[3)]

o~

~

P
IR

a (A+2)2+(B-3)+(@-202+(5+30)2+
(=7 -1li)z—2-2i
b (—4—2i)2 +(5-3i)z" + (10 + 8i)2° +
(-1 -11)Z + (=7 —i)z— 8+ 8i
¢ (5-3)t+6+4)+Q—4)P+(-10+i)z—2—2i
d (—4-2)2+ (2 +60)2 + (-3 —7i)Z + (-3 +2i)z
(34 +220)2° + (52 — 36i)2° + (42 + 52i)2° +
(11 +29)z" + (5 - 107)2° + (44 + 61) 2 +
(1+21i)z— 16— 30i
f(26-20)2 + (=18 + 6i)2° + (36 — 58i)z” +
(4 + 44i)2° + (—62 — 48i)2° + (20 — 4i)z* +
(—28 + 18i)2° + (=50 — 481)2* + (=26 + 32i)z + 34i
g (48 —220)7 + (=30 +24i)2° + (13 — 15))2° +
(=59 — 65i)z* + (—40 + 62i)2° + (9 — 33i)2* +
(=17 + 13i)z + 34i

a —252-371i b 54-13i

¢ 1117 +1553i d -10-21i

e 269-—143i

a 83-239i b 3566 —2418i

c 342+13i d —4249 —2818i

e 603+5181i

a —6648—-16352i b -964+58i

c —24028+12358i d 82482 —10442i
e —44-30i

5 Proofs using the factor theorem.

:

0 J o0 O N WN =

EEE Y
N = O o

E

B

C

z=2,z=i,0rz=—i
z=-3,z=1-2i,orz=1+2i
z=1,z=-1,z=2—i,orz=2+1i
z=-1,z=2,z=3—-i,orz=3+1i
z=-1,z=2,z=-3,z=2-3i,orz=2+3i

z2=2,z=3,z=-3,z=—-1+2i,orz=—1-2i
(z+3)(z+1+i)(z+1-1)
(z=1)(z=2)(z=2+2i)(z—2—2i)
(z+1)(z=2)(z+2)(z— 1+ 3i)(z—1—3i)

mﬂ@mwadH

o

A
C
z=1,z=—2andz=1+2i
z=-2,z=3andz=2-3i
z=—i,z=3iandz=2+1
z=—i,z=-2iandz=-3-2i
z=1,z=-2and z=3 + i (twice)
z:2,z:—2,z:liand—§i
z=i,z=3i,z:§iandz=—éi
4 3
z=2i,z=-3i,z=3+2iand z=-2+3i

Answers
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19 PI’OOf 1 \m 1 \/H

20 z=3,z=—————iorz=——+——i
2 2 2
21 z=-1,z=2 or z=-3i (twice)

22 z:2i,z:—2i,zzziandz:—éi
2

Multiple choice

O VN U WN =
mwEEHEOROO®WO

-

Q
N
—
[a)
=]
73
\
N~
+
z
=]
\
N—
wla —
|
)
=]
ol
0 N o0 O N WN =
mmyepggoggogHmw

~0

I Short answer

. AN 1 y

Z

Gy Q
5

wla
(=)
%

Z 2 a 2\/_|:cos( )+rsm( H
i)
12 ﬁ[c o L, (Tﬂ M[C“(‘E]*”“[‘E)]

fork=-2,-1,0,1 b
b Im(z)
Im(z) P N )
LI s ~
i N 4 N
e N S \
’ ~ AN
i \\ / \
// N , T \‘
/ \ Zy 2m 4 \
! \Zp 31 I 3 27 \
/ 16 ! om |\ 3 |
el Re(z)
\ 3 2\/2—1
ZZE/E \/— Re(z) \ /)
\ \ //
\\ I// \\\ //
S| Pt Rt 7,
Z3
13 —4+2i,-55i,~16—2i 3 a a=3ir=C~A+2)i+5t- 3
2

14 92 —40i, 6 — 3, 54 — 464i
15 a (1-20)2+iz+3+2i
b (=6—3i)2° + (15— 7i)z* + 18iz> + (=10 + 5i)2* + r=[3sin () = 5]i+ L1 - cos 21)]j

(~14 + 8i)z + 6i 2

b a=-3sin (#)i+ 2 cos (2¢)],

—448i A — il — +
¢ (1-2)2-z-5+i+ 8i a wy=—i(w, —w)+w,
z—1+i 1 i3
16 a 1+7i b —122+108i ¢ 36-38i b wy=(w;—w) SRl A
17 Usep(z+1-2i)=0 L
18 Proof 5 31416 kmh
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—13-13i

b 2i+(-2—4i)z+6+9i + -
z+2—i

Application
2
1
1 Circle is x* +(y+ij =—
4 16
2 arg (w+2)=0, PO=BO so ZBPO =0 (isosceles
triangle) then ZPOA =28 (exterior angle of triangle
PBO. .. arg (w) = 26.
3 z=2, z:—3,—l—§i,—l+£i
3 3 3 3
4 z= i,z=—éi, Z=Ei
5 a Proof
Acceleration is in the opposite direction of
displacement.
¢ Circle centred at the origin with a radius of
4 units
6 a 295m
They do not collide, the second ball passes over
the top of the first.

_

o~ Ul BN W N =
>0>r0mmy

7
8-12 Proofs

:

00 o~ 01T~ WN -
Wik w>g®g >0

9,10 Proofs

For x > 0 and for x < 0 the graph is anti-symmetric (it is
an odd function).

The physical areas between the curve and the x-axis
either side of the y-axis are the same.

-11 31 11
J —dx =—J —dx=| —dx
-3 x 1 x 3x

9780170250306

" 705

1 a éloge‘3x+2‘+c

1
b —I 9x—7|+
glog.[9x~7]+c

(2]

—éloge |4—3x|+c

gloge\S—Zch

N o0l WN
>mwmw O 2

L

1
gloge 3x? +2‘+c

o

2log, ‘tan(x)‘ +c

1
¢ Eloge e +1‘+C

d 2log,
8-10 Proofs

x3+2x‘+c

2
1a 3 b 3%

J1-9x? 1+ (o —2)2

—ox 8x° +1

(2]
o

1—x* 1+(2x4+x)2

N oA~ WN
o Mmoo H

1.,
= 2x)+
2sm (2x)+c

b —%tan_1 (3x)+c

& a
=%
w3

L (x
8 a arcsm(fj+c
6

x
b arccos (—J +c
10
(3
¢ —arctan| — |+¢
7 7
d arcsin (Lj +c
23
e i arctan (ij +c
NG NG
9 l[arctan (3) + arctan (1.5)]
2

10 1.1007

Answers
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1
26 =32 Li where u(x)
x“+2 (4§7j +1
V2
6 X
Hence dx =32 arctan| — | +c.
J. x2+2 (\E j

12-14

Proofs

- 7.05]

1

o~ O~ W

10

1 1
a .
x—2 x-1
b 3 + 9
4(x+2) 4(x-6)
3 2
c ——+
7Q2x+3) 7(x-2)
9 20 4
d + +
49(2x+3)  49(x—2) 7(x—2)
x—2 3 256
a log,|—|+¢ b Zlo (—j
o 4 %8375
1 x—=2 3 3 1
c —lo +c d = — |+=
7 %8243 4910ge(10)+7
B
A
C
B
_ 9\
x +log, (x=2) +c
x2 1 1 x-1
3 =1+—5——,x+-log,|—|+c¢
(x°=1) (x°-1) 2 x+1
1 1
~——log, (3
5508 (3)
_loge(z)

M 7.06]

o~ O WN -

mw OO

]

iezx (2x-1)+c¢
i[Zx sin (2x)+ cos (2x)] +c
ixz[Zloge(Zx)—1]+c
1 b4
Z(ez + 1) e Z
%[loge(?,)—z]

xsin T (x)+V1-x2 +¢

ixz[Zloge(x)—1]+c

Specialist 12

NG

N 2 CvomNo o NWN
Wimg I EHOR©OEO

-
w

14

15

16

17

18

19

T_N3
6 2

1
e 9((;0571(3x)—g\/1—9x2 +c

d

—x% cos (x)+3x% sin (x)+ 6x cos (x)— 6sin (x) + ¢

0.25¢* - 0.75

a —%loge\2—3x\+c b —%loge\7x+2\+c

1 x
a gloge 3x2+3‘+c b 4log,le? +1‘+c
— 2
a 1 b —=
16— x> x4’
ﬁy T
SARRRY

—lsin71 (f)
y 3 4

Domain: x € [—4, 4]
1 1
9(x—6) 9(x+3)
13 36 1

a

+ —
49(x+1) 49(x—6) 7(x+1)?

3 (375)
a ——log, | —
4 256

1 (3x—4)°
63 B¢ (x+1)°

1
+=x+c
3

iezx(sz —2x+1)

%[loge(Z)—l]

9780170250306



20 Proof
21 Proof

22 sin™! (z—xj =sin™’
5
J*dx =sin"! (z—x) +c.
o |

23 %[sz sin (2x)+ 2xcos (2x)— sin (2x)] +c.

_IEN

dl: —6x+5y b dy _—y

oo | &

1 a =—
dx —5x+3y2 dx x
C Y g v -2y
. 2.2 B
dx 3x dx x+2\/;—2y2
d d
2 a l=—x b y=—lx2+§,l=
dx 2 2 dx
3 a d—y= L
dx 2y+2
d
b i x=-3+2p4y i L=!
dx 2y+2
4 a dl_ cos(x+y)cosz(y)
dx 1—cos(x+y)cosz(y)
dy 2y—e”
b —=————
dx  2xe”” —2x
d
¢ Losyrsy-1
dx
d dl_ 2x cos (y)
dx ey+xzsin(y)
5a -2 b 3x—5y—30=0
3
6 10x-9y-20=0
7 2x+9y=20,2x+9y=-20
8 25x—-15y=132
9 9x—-8y=26,9x-8y=-26
10 (o, @j
9

11-14 Proofs

- 502

1 a 8&° b 10>
2 a 297 b —6084 ¢ 3log,(4)+3
3 32

4 8100 mm>s™!

5

91.2t mm’s!

16387 cm?s!

8 40 units per second
9 —0.52ms’ ie. moving down at the rate of
0.52 ms™"

9780170250306

10
1

12
13
14

15
16

2411.472 cms ™2

15 h
— houses per year
7

a Proof b 2 cms
0.57 mm’s™"
dr dr dV 1
T4 = 3 x—k(4nr®) = —k, radius will
dt dv dt 4nr
decrease at a constant rate of k (k > 0)
2 -1
= cms
3n
a Proof b dB —_ 5

do sin’ (o)
¢ -39 (decreasing by 39 radians/hour)
d No, the angle will reach zero after a few seconds.

_IENE)

1

~

©0 3 o~ O

a y:x3—2x2+7x+c

b yzgsin(3t)+c

¢ y=6w'—12log,|w| +c
d y=-2¢> -4 +c
LI

10
1

:72+C
4(3-2x)
Sy

X =tan A +c
’ (4)

h x=-sin”! (Zj+c
2

fy

a y=2log,|x(x—5)—2log,(6)
b y=3log, \x\—l+4
x
6 6|x—2|
c y=-1 +1
s

d }/z%t&nf1 (ﬁ(§+2)J—?,\2/5tanl (\/E)+2

e y=tan(x)-x+7%

4 2 4
f y:—gcosz(3x)+2 or -3 cos(6x)+ 3

1
g xzfsinfl(?,—y)+l

3 2
h x=0.3arctan (0.4y) + 1
i y=02(5x"-2)-06
f 1
J =cos®(x)——

y (x) s
1

a x+——
x—1

2
b y:—loge\x—l\—%+c

a log,(x)+1

b y=xlog,(x)—x+c¢
h=-5+20t+1.5,20.25m

P(n) = 100 log,(n* + 40n + 1), $1704
a h=25t-08f b 872m
Q=100x% 1.44]

¢ Proof

Answers
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2’ w? INVESTIGATION: GRADIENT

——+250n+20000dollars

9 C=
0002 FIELDS

10 Momentum=8t—#+50N's

d_y = 0.5+ 0.5x is shifted to the left and flatter than
x

INVESTIGATION: MERCURY ¢
POLLUTION Ey=0.8x.

Original amount of mercury = 200 in 1.7 million = . N - ’ : ‘
117.6 ppm ‘ : : : : :
dA 20 N - :
& - = A =-0.01176A ppm/h NN e VA
dt 1700 \‘\ : e ’ ’ 4 l
’ ’ ’ 4
A=117.6¢" "7 ppm after ¢ hours. 1 t i < 3 3 ™
3 - =1 1 2 3 4
‘Safe’ level in fish varies between countries but is about S t&/% ; ; H
1 ppm. ‘Safe’ level in drinking water is much less; about N N - ; 2 E ;
0.002 ppm. N N by : : : :
If the lake is used as a source of drinking water, it would
take about 40 days to reduce to a safe level, so it could dy

not be used for this period. i 0.6 — 0.6x is shifted to the left, flatter and upside

Pollution of the continental shelf leads to higher levels
of mercury in seafood.

1 a y=xAe™

dy

down compared to -~ = 0.8x.
dx

y

\AAAAAE R

;

wupennfennn
P LR LE R R

1
b y=xAe> +E

ANV AN NN NN

c —llo S x+c<0
4 3 Be 3(x+c¢) |

PR N N en

AR EREN 1
RN s
.

LR
D)

T I
d =tan(x+c¢), ———c<x<—-c
y (x+¢) 5 5

dy o dy
T b == . —=0.5y.
R y=4sin(x+c),—z—chSE—c I y+051sshlftedupandsteepercomparedtodx 0.5y.
—2e%* Y
foy=— PRV R R R N LV ’
e —c
23y=2€x—l A I A G 4 o | PR A A 4
b y=ac et el
. y_e4_2584x 1 0 T{-»-:‘:»—»::»»
584x_4)5€4x_e4 \\\\\\\\\\\\\\x
b 3n
d y=si - <y
y=sin(x=m), S Sx<7 NN % N N NN NN NN N NN
3 Q=100 *00 12 04 (¢in years), about 13 300 years
NN N N N VY Y Y Y
4 A=15e"%""m? (tin days), 183 or 184 days
5 N=20¢""* (tin hours), 5.2 h dy . . . .
6 L=5243¢""" times the acceptable level (# in hours). dx 1 =06y is upside down, shifted up and a little

At t, L = 52.43 times the acceptable level, the sample steeper compared to d_y =0.5.
was unacceptable. dx

g AT _3750=7.5T \700¢ 500°C y

P A A A G g

e
;A

AR
/L v\
VAR TR

8 T=25+75¢ 15" °C (¢ in min), another 5 min 5 s e o s - .
9 T=1100 — 1080¢ >***' °C (¢ in min), 12:31 p.m., S < - <~

1100 °C

&M ity of &
10 v= P (1 e ).Itreachesaﬁnalveloc1tyof P SN N NN NN

NN N N N N
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d

Ey = xy is somewhat like the following.

N\~
NN

-
=
Il
L2
=
w
®
|
o
=

~ w N
< o oq
Il I I
| W %
o e
+~
.
S &
+ T
|

[$)]
=
I
=
<
o
n
=
o
—

2
10— 9¢'

[ 2
y=1VAx%e" -1
y=85¢+15

y=-log, [¢"(1—x) +c]
y=-0.5log, (c—¢")

-
o o 00 3

First model

N

100 000
80 000
60 000
40 000

20 000

With no vaccination, 95 000 are infected after 10 weeks.
As the number vaccinated increases, the rate at which
the disease spreads decreases.

9780170250306

Graph for 40% vaccination, so 60 000 are susceptible.

N
60 000

40 000

20 000~

0 I I T T It
0 2 4 6 8 10

When 60% are vaccinated, only 490 are infected (out of
the possible 40 000) after 10 weeks.

At 95% vaccination, only an extra 2 are infected after
10 weeks, even though 100 were infected at the start.
Vaccination reduces the speed with which a disease
spreads through the population, so large-scale
vaccination helps everyone, not just those vaccinated.

. 5.06 ]

1 a 138 b 207 c 915
2 a About 6 years (5.973).
b About 83 each subsequent year.
3 5.278 weeks (50 left), so they can be removed after
6 weeks.
4 22%
5 a 3000, 5000, 7941, 11 796, 16 152, 20 321, 23 722,
26 155,27 734, 28 697, 29 262, 29 585, 29 768
b 3000, 3500, 4070, 4718, 5446, 6259, 7159, 8143,
9208, 10 346, 11 547, 12 796, 14 077

¢ 304 a No control
S 25+
S
= 204
8
5 151 b Normal control
=
2,10
o
& 5
O T T T T T T
2 4 6 8 10 12
Months
d Some extra control measures will be needed.
6 a 22.7 million b 23.9 million
¢ 26.3 million d 31.0 million
7 a i 46¢g i 55g iii 74¢g
b 15.5%
8 28904
9 50.45 min

10 9 weeks (8.47)

Answers
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" 5.7

1

N

N o0 W

(7
2.13 m/s? at tan " (g) = 41.2°

5
1.8 m/s® at tan”! (E) =~ 68.2°
20+/5 Nat tan™! (2) = 63.4°

a 817m/s*> b 40.83m/s c 1021m
a 200 N-s b 25m/s
4125N

a Ap =300 N-s to the east
b About 18 m/s in the direction N 56° E

8 About 1.8 N (so the bird has a mass of about 180 g)

About 1 122 000 N in the direction N 11.2° W
a 0.285kg-m/s north

b 0.3705 kg-m/s at a bearing of 120°.

¢ About 5.89 m/s at a bearing of about 253°.

. 5.05 |

- O NV 00 o0 U~ WN =

_

12

-3 m/sz, 37.5m

a 3.75m/s’ b

50 s, 2500 m

36 m/s, 540 m

a 6m/s b

a 132m b

Proof

a 1m/s b

20 m/s

78.4 m

a About 0.19 m/s%

b About 11.5 m/s (which is unrealistic).

¢ About 22 m to the left.

a About 52 000 N perpendicular to the direction
of travel towards the windward side.

b About 7.1 m/s%.

14.6 m/s

2 m/s

5m/s

12.5m

_IENE)

1

5¢3
a v=t?-2—
3

b v=—é[cos(3t—2)—cos(2)]

15
Cc v:i(eOA4t+5_eS)+3

16
3
—t
d v=7e2
2 14
a v=\/sin(x)+16 b v= /fxz——x+4
5 5
c v=—x+3 d v=4-2¢"
e y=,|Zlog,(x+1)+4
1
113—m
3
-93ms!
11.48 m

Specialist 12

10

11

a k=0.003 456 b 3.24s
¢ 30.25m
_t
a v=-25+3% % b 72.1m
k _k
a v=ue ™ b x=%u(1—e mt)

Lo . mu
¢ Limiting distance = o

m ku?
x=—1log,| 1+—
2k mg

a Proof

_IEN

1

2
3

O 00 g o

11
12
13
14

0 30 O N~ WN =

10

11

1 s, 45!
4
0.675s,1.5s7"
a %sfl b 157ms? ¢ 117ms"
d 329ms? e 219ms™
a 10cm
b 157cms™,0cms™>
¢ Ocms ™', 24.7cms>
d 144cms™,9.87cms™
a m/2s b g S
a 15V2ms? b 09v2ms™
85,282 cm
0.9mms™, 090 ms™
3, 6
—ms ,——m
57 251
a 6.84cm b 0.053s
a Proof b 3m,ms
0.0694 m, 8.33 m s
a Proof b a=2,T=mn
12:46 p.m.
D
E
B
A
A
E
B
C
—?, 33x+2y-24=0
About 5.97 m/s.

1 x—1

=—log, |—|+3
V=%
9780170250306



12

13

14
15
16

17

18

19

20
21
22
23
24

y= 88—0,5x

pP=% /73
c—2v?

300 000 N
a About0.82s. b About 13.5 m/s.
The heavier car wins by 5.42 m.

21 m/s
3

1
v= 5(2952 —2x+27)

Tt
a x=10cos(€j b 5.24 mm/s

c 125,10 mm d 5.24mm/s
e 2.74 mm/s*

a 0.735m

12 m/s

About 10:52 a.m.
About 35 years

About 35.7 m

b 1.28s

Multiple choice

O WN =
@wo»O0»>Ug

6

Short answer

1

2
3

4

1
—;loge |7x—2|+c¢

About 59.4 m (59.430...)
a About 0.5 m? (0.536...)
b 14 days (13.425...)

—%J‘l/ﬂdld

Application

1

3
4

a sz sin (x)dx = —x2 cos (x) + 2x sin (x)+

2cos(x)+c
b Joznxz sin (x)dx = —4m>

x2 1 9 16

? (x=1*(x+4) - 5(x—1)> T25G-D T 25(x+4)

32 57 1
b =log,(3)-2tlog,(2)+
55108, (3)=>-log, (2)+-

11 days (10.674... days)
12.5—12¢% 12.5 m/s

9780170250306

b 0.2 0.4 0.6 0.8 1
Wealth 31203 191207 437856 766465 2215032
Cumulative 31203 222410 660266 1426731 3641763
Ratio 0.008568 0.061072 0.181304 0.391769 1

1
0.8 /
0.6

0.4

0.2

0
0 02 04 06 08 1
Income inequality coefficient for Australia = 0.58
The coefficient has increased in recent years.
The coefficient is higher in most other countries.

o~ o1 &~ w
(%]
[=)}

127—

~
T

0.6 1

0.4 1

0.2 4

0

0 02 04 06 08 *

b About0.8%. ¢ About30.5%. d 0.515

10 9E
30

Answers

505



506

The volume is about 4 m°.

M 5.02]

2431 25 )
e — ¢ 2m|l-log,(2
20 7 [ g, ( )]
_ 2
d ne(e—1) e
4 4
2 a 9n b 1 c E(z_l)
53/25 2
d 2(46—5\/2) e approximately 7.17
2
f approximately 2.93
4
3aDbD b V=§Tl:r3wherer=5.Vol=@n
3
4 E
5 C
6 B
2
7 y=Sh
3
8 6000 m’
9 3751
2
10 2021.84

_IENE)

mOomE>g00n

a 4.8868
d 4.8830

b 4.8756 c 4.8828
e Simpsons rule is the closest.

1

8 a 111.2969 b 111.4063 c 111% d 1115

e Simpsonss rule is exact.
9-11 Proofs

. 9.0/

1 a y
0.5

0.4
0.3
0.2

0.1

Specialist 12

o~ N WN
O mw O P

-~
=

)
TN T O T I T A B A A A

w

LIS L A N B U B D N B Y

5t

0.025\

LN B S S s S B S S e S s S S S B B S S B

50t

1
h=—
30

The function with the higher value of A starts
higher and is skewed more to the left.

S e N o
o w ~ [S11NN

o
-

A=0.25

9780170250306



3
2.5
2
1.5
1
0.5

4 x

>
Il
)

o
o
Do

(=]
—_
I NN T O T O B B 1

o
=
53

e
=}
&

\

llllllllllllllllllllx

>
I
=

et
)

TN O O B B B O |

e
—
w

0.1

.

0.6

0.45

o.zé
2 T T e

9780170250306

7

8
9
10
1
12

13

I

e 2 I
~ (=) e}

S
o

1 2 3 4 5 %

A=09
The function with the higher value of A starts
higher and is skewed more to the left.

_9 -9 57 63
a l-e? b e5—¢® c e0_¢10 ¢ ¢*

_9 _6 _9 _9 _
al-el® be>-e>c el d e?
2
3
0.0625

_1

a P(T>=100)=e 2 b 200 hours

2
a )\:5 b 0.632 c 0.069

a About 63.2%.
¢ About 20.2%.

b About 1.73 years.

. 9.05 ]

o O WN =

a A b D
a A b D
B
C
20 minutes
a 24s
b o= L
25 I
2
c median=—0g5( ) S0
A
1
median = 2—510ge (2)=0.027 73

d iloge (é) ~0.01 min
25 3

e %loge (4)=0.06 min

a i P(0<x<8)=04353 ii P(8<x)=0.5647
Total = 1 as expected.

7L J1og, (5)

P(0 <x<5)=0.9968
L jog, 100

4 °°99

a R(3)=0.9925

¢ R(10)=0.9752
About 6.66 months

b R(5)=0.9875

Answers
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b 0.1889

13 a About 0.2835 b About 4.159

¢ About 0.811

CHAPTER 9 REVIEW

o~ Ol BN W N =
oo MW MW

square units

7 121.5 square units
1

8 78— square units
12

9 a 243m b
5

977‘ b %(ez —1)

11 818.05
12 a f(t):%ﬁ

net(e? - 1)

10 a

2 4 6 8

=t
2

b fit)y=2e

I
Ll =

—
w

10

1 2 3 4
A=2

The lower the value of \ the flatter the slope is at

the beginning.

NELSON SENIOR MATHS Specialist 12

5

t

t

13 a 15 b 30
1 1
14 E(}()— 16—1807\.—E
15 a About 0.1353
b About 92 (8.2 will last)
16 f(t) = 0.08¢ % with \ = 0.08
a i P(X<9)= 05132 i P(X>9)=04868
b Total of probabilities equal 1 as expected.
17 a y

08 /

0.6

0.4

0.2

0.2 0.4 0.6 08 «x

b 1.95%

18 52i
15

¢ About 0.453.

19 /log,(10)
20 0.2231

INVESTIGATION: SAMPLE
HEIGHTS

The standard deviation of the sample means is less than
the standard deviation for the whole class.
The number of samples possible from your class is 2" — 1,
where # is the number of people.

1 76.6 b 80.6 c 81.1 d 755
24.3 b 278 c 247 d 37.6
Results will vary, but it will be close to 24.

It will vary around 0.8.

The sample mean is close to the mean, but the
sample standard deviation is smaller.

Results will vary, but it will be close to $120.

It will vary around $6.

The sample mean is close to the mean, but the
sample standard deviation is smaller.

w
N T o o0 o

Results will vary, but it will be close to 23 cm.
b It will vary around 0.5.

The sample mean is close to the mean, but the
sample standard deviation is smaller.

Results will vary but it will be close to $290.

b It will vary around $13.

The sample mean is close to the mean, but the
sample standard deviation is smaller.
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7 a 7.84,1.78

Results will vary, mostly between 6.6 and 9.1.
The mean will be close to 7.8 and the standard
deviation will be close to 0.6.

It will be close to 3.

It is almost the same.

15.8,5.4

Results will vary, mostly between 12.8 and 18.8.
The mean will be close to 15.8 and the standard
deviation will be close to 1.4.

It will be close to 4.

It is almost the same.

55.68, 19.65

Results will vary, mostly between 48 and 64.
The mean will be close to 56 and the standard
deviation will be close to 4.

It will be close to 5.

It is almost the same.

0.38, 0.08

Results will vary, mostly between 0.33 and 0.43.
The mean will be close to 0.38 and the standard
deviation will be close to 0.023.

It will be close to 3.5.

e Itis almost the same.

W 10.02]

Specific answers for graphs in this exercise will vary, but
patterns will be similar. The graph outlines show only
the general shapes of the histograms and dot graphs.

1 a,b Similar to:

2.8 3.5 4.2

¢ The graph is not a uniform distribution like the
original. It is more bell-shaped and extends only
from about 2.8 to 4.2.

~0 [oc]
N T oL 0 o N T oL 0 o

-
o
N T L 0 o

[N

2 3 4 5 6

2
3
4 2 1 0 1 2
bl 3 2 1 0 1
6

4 3 2 1 0

b Similar to:

S

9780170250306

c,d Similar to:

1.2 1.6 2.1

to the right.

The sampling distribution is spread from
about 1.1 to 2.2 with a peak at about 1.6. It is
bell-shaped.

a H=HHHH 4
H<H<T=HHHT3

H=HHTH 3
T
<T:HHTT2

H H = HTHH 3
T<H<T=HTHT2

T H=HTTH2

T=HTTT 1

. H = THHH 3

H< T =THHT 2

H = THTH 2

T Tl Tarr

H=TTHH 2
H
T< <T= TTHT 1
T H=TTTH 1
T ITTTTo

b Similar to:
0 2 4

c,d Similar to:

AN

1.5 2 2.5

e, f  Similar to:
1

.75 2 2.25

The graph of a single sample is unevenly spread
from 0 to 4 with a peak at 0 or 1 and is skewed

g The single sample graph has a central peak, but

the sampling distributions are more bell-shaped

and much more concentrated.
a Uneven.

~ —  ~_ N
0 6 1

2

Answers
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b, ¢ Similar to:

4 6 8

d The single sample is distributed from 0 to 12,
but the sampling distribution is only from 4 to 8
with a peak about 6 in a bell-shaped curve.

a Uneven.
\/_\/\/_\
10 20 30

b, ¢  Similar to:

17.5 20 22.5

d The single sample is distributed from 10 to 30,
but the sampling distribution is only from 17.5
to 22.5 with a peak about 20 in a bell-shaped
curve.

a Uneven.
M
5 10 15

b, ¢  Similar to:

8 10 12

d, e Similar to:

9.2 10 10.8

f The single sample is distributed from 5 to 15,
but the sampling distributions are only from 8
to 12 and 9.2 to 10.8, with peaks at about 10 in
bell-shaped curves. The larger sample size has a
more concentrated distribution.

a Similar to:

oA

8 11 14

b, ¢ Similar to:

11.2 12 12.8

d, e Similar to:

11.5 12 12.5

Specialist 12

f  The single sample is unevenly distributed from
about 8 to 14, but the sampling distributions are
only from 11.2 to 12.8 and 11.5 to 12.5, with
peaks at about 12 in bell-shaped curves. The
larger sample size has a more concentrated
distribution.

a Uneven.

1 4 7

b, c  Similar to:

32 4 4.8

d, e Similar to:

T

3.6 4 4.4

f The single sample is unevenly distributed from
about 1 to 7, but the sampling distributions are
only from 3.2 to 4.8 and 3.6 to 4.4, with peaks at
about 4 in bell-shaped curves. The larger sample
size has a more concentrated distribution.

W 10.03]

O 0V 00NN 0T WN =

-

About 25, 0.6
About 80, 0.8
About $200, 1500
About 13.4

About 360

About 255 and 38.7
0.009

0.0368

0.7688

About $500 000

W 10.04]

O 0V 00O O0OT N WN =

N

[-1.96, 1.96]
[-2.57,2.57]
[-1.28, 1.28]
[75.3, 124.7]
[46.5, 93.5]
[8.6,101.4]
About 84.7%.
About 95.4%.
About 78.9%.

8 months (8.545...)
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The expected standard deviation of the sampling
distribution is about 1.15.

The result for the class is likely to be between about 8%
and 12%.

W 10.05]

NOo O RN WDN -

10

[25.5,30.5]

[129, 141]

[63.5, 70.5]

[415.7, 424.3]

[-0.02, 1.42]

[49.1, 54.9]

a 23.95,11.81

b About [20.9 ha, 27 ha].

¢ Only Victorian potato farms have been used.
a 743,857

b About [715, 771].

¢ The data is not a random sample.

a $1557.20, $150.83

b About [$1508, $1607].

¢ The sample is less than 30.

a 104,117

b About [6.8, 14.1].

¢ There are alot of round figures’ in the data that

suggest some students may have been giving the
recommended times at their schools instead of
the actual times.

Results will vary.

W 10.06]

1

a [7.9,9.1],[7.2,84],[6.9,8.1]

b Even at the 90% confidence level, the top
3 overlap so the difference could just be
sampling variation.

a [14.9 years, 15.1 years], [23.8 months,

24.2 months]

b The samples are far from random and are likely
to be very unrepresentative because of
self-selection bias.

a 13 months
13.8 months

¢ The mean would be 9.1 months and the
standard deviation would be 13 months.

d If you count only the people who finished, it is
justified, but maybe the ones who dropped out
did so because they weren't benefitting..

9780170250306

0 g0 O BN WN =

10

1
12
13
14
15
16
17
18

19

20

7.7 mm b 023

No, because if it is random, it could be very high
in any year. However, we do know that rainfall is
not entirely random (e.g., El Nino).

0.78°C b 7%

It is assumed that the data over the last 12 years
is a random sample, and the sample size is too
small to approximate using the normal
distribution.

>Omwe 0

The graph is likely to be uneven from 1 to 8, but

with no particular peak.

The graph will probably be a bell-shaped curve

with the centre at 6.5 but not extending over the

whole domain (probably about 5.7 to 7.3).

The centres of all three graphs will be at about 5.

I will be skewed to the right, while IT and IIT will be

more symmetrical. The spread of the results will

decrease from I to II to III.

u=14,6-~0.26

About 0.275.

[-1.645, 1.645]

[39.4, 80.6]

About 0.959.

[37.7,42.3]

($1.66, $3.34]

a [$124.15, $145.85]

b The sample is not random because only students
from one school were used.

a [$118.51, $121.49]

b The poll is likely to be biased towards people
who want fast access because mobile phones are
used more by younger people than older people.
It is not random.

a u=8,0=16

b The results mean that only 7 or 8 out of the 247
surveyed rated the security less than 5 out of 10,
so probably not a cause for concern.

Multiple choice

o~ O~ WN =

g»»®0Ug

Answers
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Short answer

1 u=10,0; == ~0.9129

V30
6
2 Area=-[_144— x2+3x)dx

1 2
:J- 4—x°—3xdx
-4

5
Area= ZOE square units

3 [22.7,26.7]
4 f(x)=ix2 +x from x =0 to x =2 with strips%
unit wide
3
2

Area = %[ F(025)+ F(0.75)+ £(1.25)+ £(1.75)]

85 .
Area =— square units
32

Application

1 a © Edit Zoom Analysis #
‘ Imlmlmlmlmt

yl=—x"2-2.x ¥

vidax 2el-xe)

flx) =—x’—2x and g(x) =x’+5x+3.

512 | NELSON SENIOR MATHS Specialist 12

b Solve —x*— 2x=x*+5x + 3
gives—2x2—7x—3=0
$02x*+7x+3=0and 2x+1)(x+3)=0

1
sox=-3,x=——
2

S@ECC0E0

Define f(x) -—xz-Zx

Define g(x)=x2+5x+3
done
solve (I (x)=g(x),x)

st

[ =]
8 ?ﬂ_l:i

Mg Stwcerd  Pesl Red

c Area= Jj(—xz - Zx) —(x+5x+3)dx

1
= L; —2x%—7x—3dx

1
2 —
=[——x3—zx2—3x]
3 2 3
(5542 )(18-Se)
12 8 2 2

125
24

125 .
Area = — square units
24

0 Edit Zoom Analysis

3E almlmlmlmlmt

Lower=-0. 5 Upper=-3
Jdw=5, 20333333:‘:5. 20833333Y
— [

fiad Feal @

2 a [17.4,253]
b The sample is not random and there are less

than 30 people in the sample.
3 The probability of failure is less than 7% for about 69 h.

4 0.1769
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