MATH1040 Summer Assigcnment 4 Solutions

1. 1) ¢nB={5,7,0,-2}n{3,5,7,2,0,-2,8,6} = {5,7,0, -2}
On Venn diagram:

2) i ANG=1{3,5,2,0,9,-2,4,1,6}N{3,7,9,4,6} = {3,9,4,6}
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ii. AUG ={3,5,2,0,9,-2,4,1,6} U {3,7,9,4,6} = {3,5,7,2,0,9,-2,4,1,6}

( Op'fl'ﬂvmf )

iii. A\G = {3,5,2,0,9,~2,4,1,6}\{3,7,9,4,6} = {5,2,0,—2,1}
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iv. G\A = {3,7,9,4,6}\{3,5,2,0,9,~2,4,1,6} = {7}
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i H={7,2,9,4}

BUH = {_3) -1, 1} U {7)2’974} = {_37_1177279»4; l}
HNA={7,2,9,4n{7,9,8} = {7,9}

H\A = {7,2,9,41\{7,9,8} = {2,4}

B\ (H U A) = {—3a —1) 1}\ ({7, 2) 9’4} U {7:9,8})
= {_3’ _1’ 1}\{77 2, 9’4: 8}
= {_3a _1’ 1}

(B\A) \H = ({;3’ —1, 1}\{7’ 9, 8}) \{77 2a 9’ 4}
= {_3’ _1, 1}\{7) 2’ 9, 4}
={-3,-1,1}

Bn (H\A) = ) _1’ 1} N ({7:21 9’4}\{7’ 9’ 8})

(-3
{-3,-1,1}n {2,4}
i)

Aud={7,9,83uUb={7,9,8}

(A\B) N (AN H) = ({7,9,8\{-3,~1,1}) N ({7,9,8} N {7,2,9,4})

={7,9,8}n {7,9}

= {7,9}
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. Prob(t; is odd) = 7
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v. Prob(t; isoddor¢; > 3) = =

vi. Prob(t; is odd given that t; > 3) = z = —21-

vii. Prob(t; is odd) = %, and Prob(ts is odd) = -

Now t; and ty are chosen independently,

so Prob (both ¢; and t3 are odd ) = Prob(¢; is odd) x Prob (t; is odd).
4 1 4

Hence Prob (both t; and t; are odd ) = 5 X 3731

viii. By the principle of inclusion\exclusion,
Prob (tl is odd or t3 is odd) = Prob(t; is odd) + Prob (t; is odd) — Prob (both ¢; and 2 are odd ).
4 1 4 5

Hence Prob (t; is odd or ts is odd) = 5 -+ 377

ix. Now t; and %3 are chosen independently, so

Prob(t, is odd given that t, is even ) = Prob (t; is odd).

Hence Prob (t; is odd given that i3 is even ) = 5

(1) Let (z1,31) = ( -8, 3) and (z2,y2) = (9, —1) Theﬂ d=+/(z1 —22)* + (y1 — 42)?, s0
d=1/(-8—9)? — (—1)2 = (177 + (-2)° = VEBI T 4= V353 .
Hence d = \/ﬁ

(2) Rewrite the equation as y =mz +c:

0=6-3y—2z, so
Jy=-2z+4+6

2
=—= 2
Y 3.'1:+

2
Hence the gradient is m = ~3 and the y-intercept is ¢ = 2.

(3) Let (z1,91) = (—8,8) and (z3,y2) = (6, —9). To find the equation of the line through (z1,y1) and (z2,y2) you
must find the gradient m and the y-intercept c.

Y2 — % -9-8 17 17
T = = = . H —_—
hen m T2 —z1 6= (=8) 17 ence m = — 7.
1
Thus the equation of the line is y = —-Tgm + ¢ and we can substitute the coordinates of the point (z1,31) =
(~8,8) into this equation to get the value for c. '
17 68 68 12
Hence 8 = ~Td X (—8)+¢c,s08= - e Hence ¢ = 8—7 —5
. o 17 12
Hence the equation of the line is y = s T

(4) To find the equation of the new line, we first need the gradient of the original line. Now,

0=—-8y—40- 32z, so
8y = —32z — 40
y=—-4xr—35
Hence, the gradient of the original line is m = —4.
The new line is parallel to the original line, so it has the same gradient as the original line. Thus the equation

of the lineis y= —4z+c¢ and we can substitute the coordinates of the point.(z1,y1) = (5, —29) into this
equation to get the value for c. v
—29=—4x5+¢,50 —29 =~20+ c. Hence c = —29 — (—20) = —
Hence the equation of the lineis y = —4z—9.
(5) To find the equation of the new line, we first need the gradient of the original line. Now,

4 — 4y = 8z, so
—4y =8z —4
y=-—-2z+1



Hence the gradient of the original line is mg = ~2.

The new line is perpendicular to the original line, so the new line has gradient m = —L. Hence m = 3
Mo

1
Thus the equation of the lineis y = 3 +c¢ and we can substitute the coordinates of the point (z1,y1) =
(—6, —11) into this equation to get the value of c:
-1
-11= 5 X (—6) +¢,s0 —11=—-3+c. Hencec=-11-(-3)=-8.

1
Hence the equation of the lineis y = 3%~ 8.

(6) To determine whether the given line passes through the point (z1,y1) = (-2, —12), we need to substitute the
coordinates of the point into the equation of the line. Now,
—16z+ 16 + 4y =0, so
—16 % (~2) +16+4x (-=12) =0
32416-48=0
0=0

The last statement is true, so our line does pass through the point (—2, -12).

(7) The original line has an infinite gradient; it is vertical and parallel to the y-axis. Therefore the line perpendicular
to it will be horizontal with equation of the form y = ¢, where c is a constant.
The point (6, 5) lies on the new line, so the equation of the new lineis y = 5.

3. (a) (Qﬁﬁ)z =224 12=240=4+1?>=[>=36=1=6. Window is 7m high, so he cannot reach.
20 l

2
(b) y=2z+¢, (0,0)isontheline= 0=2x0+c=> c=0=> y=2z

(c) We know the equation of the ladder is y = 2z. When z = 2v/2, y = 2z = 2 X 2¢/2 = 4v/2 = window
is 44/2m high.

(d) When they have travelled half of the way down the ladder, their point must have an z-coordinate
of /2. Hence the equation of the vertical line through which they fall is z = V2

yo—y1 _6-2 4
p— —t = — = = = 2
45 () (z1,91) = (1,2) end (22,2) = (3,6), som = *— " = g—7 =5 =2=

y=2z+c Now (3,6)online= 6=2x3+c=> c=0= y=2z
vo—y1 _ 6-0 6 2 2

= =—=—c-=y=——-z+c Now
To—m 3-12 -9 3 Y773

2
(12,0) on line = 0=—§x12+c¢ 0=-8+4+c= c¢c=38

(b) (z1,41) = (12,0) and (z2,72) = (3,6), s0 m =

Hence y = —%m +38
(c) First, Stephanie’s distance: (z1,%1) = (1,2) and (z2,%2) = (3,6), so
d=/(m1 222+ —v2)2 =/ (1-3)P + (2—6)2=VA+ 16 =v20 =2v5

Torpedo distance: (z1,%1) = (12,0) and (z2,%2) = (3,6), so
d=+/(12—-3)2+ (0 6)% = 8T+ 36 = V117 = 3V13

Stephanie travels 2v/5m at +/5 metres/second = 2 seconds.

Torpedo travels 34/13 at 3v/13 m/sec = 1 second.
= Fire torpedo at time t =1



