Summer
Homework
Mathematics

ANSWERS




Forming equations

Question 7
Question 1 30x 20 10(3< | 2)
u ur g
e a)ldc+ 10 3 3z (1 - =)
2  b)1Zcm
QGuestion 8
Question 2
o a)hx + 120 = 360 (orx + 10 + 22 + = + B0 + = + 30 = 360) o =800+ 3
o] b) 58°
Question ¢
Question 3
o a)l2r -+ 18 [(5Y .
h v (Zxd) -
o b)l2r+ 18 =48
o &) Costof acup=£250; Cost of a mug = E5.50
Factorisation
Rearranging difficult formulae )
Question 1
Question 1 o a)2(z+2)
c=v—2a-3b @ t:-]ll![y+5}
o c)d(z+4)
Question 2 o di(r—2)
1 o e)blz—3)
! 45
Question 2
Question 3 o alplp+T)
R -2t o blz{z+4)
&
3 43
" o dyly—2)
o d — 5
Question 4 plp )
° & o elz(zx+1)
; ke
14tk Question 3
= B o a)2z(z+3)
m “:lk k) Or 7L i ) @ b) 2y[y—4}
e c)bp(p+2)
Question 5 o  d)7e(e—3)
e e)dz(2z+3)
34 34 - bk
F Sorx
Question 4
Question & e a)2z(r —2y)
L_" II‘IL' o b} Et{t T EI"U-}
1 —
f£ 1 e o) 2z(3z — 4y)

o d)dzy(zy + 3)



Difference of two squares Algebraic fractions

. Question 1
Question 1 HEsHen
o a?%
o a) I::.T.—4HI+4::| o b) 2xy
o  b)(a—b)la+b) ° &)’
o A==3)
o o(y—3)y+3) LS
o E]-‘ﬁ
o d] [I 1][ ].} o 1-}:-1.
o e (z—3)(z+3)
o ﬂ {ﬂ_" . %:] (E + %} ":'UE-'E-tlﬂl'l 2
. o B
Question 2 )
o a)(r—2y)(z+2y) o d) =2
° bi{da—b)(3a+b) Question 3
o d(3z—y)(3z+v) S
°  e(2z—5y)(2z +3y) Question 4
o f(z—3y)(z+3v) o s
R |JE-'I:
Question 3 o T
. o A=t
::lr—E [ R T 0 ]
o ) &‘El] Question 5
o c) ?:f? o ai[2e4+ 3z + 2}
Question &
Question 4 o a)r=}

o alr = 2orz = —2orz = £2)

o eglx =Gorx =3

o bl = 1nr$=—%l{i:nrm=:|:;=]:|]I

5 o u:l]r:?ﬂ-r::—é
11 11 11

0 gr=wor=—-rr==x) e ex=4

o d]ﬂ:=%nrm=—%{nrm=:l:‘—;]| o fr=0orzr=3



Drawing quadratics Solve quadratic using the quadratic formula

Question 1 Question 1

o &) Mizsing values for the table from left 1o right: o = —2680rr = —3.7T32

o Forz = —1:5
o Forx=1:-1 Question 2
o Forz=%2 ¢ r=—(838%orx = —T.16

o b) Graph platting coordinates: | —2, 14}, (—1, 5], (0,0). (1, —-1). (2,2}, (3,9)
connected with & smooth parabalic curve. Question 3

o e)y = Bior within the range 8_8 to 9.2) o = 356orz = —0.562

o dlx = —0.85and > = 2.35 (or valves mear — 0.8 1o —0.9and 2.3 10 2 4)
Question 4

Question 2 o r=6T0orr = 0.298

o &) Mizging values for the table from lefl to right:

o Forzr=-—13 Question 5
o Fore = 1:41 e z=I[0158orz = —1.16
o Fore=20
a0 Fos—53 Question 6

o b)Graphpiolting coondinates: {—2, &), (—1, ). (0, 0), (1, —1), (2, 0). (3,3 e =282orz = —2.26
connected with & smooth parabalic curve.

o g} (i) Graph plotting: A horizontal straight line pessing through 2.5 an the y-axis. Question 7
a i)z =—09andx = 2.9 (or values near —0.8 to —1.0and 2.8 10 3.0) o rT=2150rxr=-T.5

Question 8

. . . .. o r=Tldorz=-1.70
Solving quadratic equations by factorising
Question 9
Question 1 o z—132

o al(z+2) 0=z=-2orz=-—3

%) Question 10
)

o bllz+4)z+5)=0=xz=—dorz=—-5

(z+
( o afz+(z—3)=1l=z—dr+2z—-6=1=2x—z-7
o ciz+i3lfr—2)=0=z=—-J3orz=2 o blz—3100rz— —2.19
o di{z+8)(z—3)=0=z=—-8Borz=13
o @r—2)r—4)=0=zc=2orz=4
o fllz—T)zr+4d)=0=z=Torzr=—4

o g2r+1)z+3)=0==zx —%urz —3

o n2r+3)EBz+1)=0=zr=—-3orz--1

o DB3zr-2)(z+5b)=0==z %nr;r —5

o PEzr-T)z—-9)=0==z %nr:r 9

Question 2

@ Yes, Lucyis correct. I:.I:+l]l2 0 = & = —1 is the only solution.
Question 3

©  Yes Beniscorrect. (x + 5)° = 0 = & = —5is the only solution.



Completing the square

Question 1

e v

Question 2

e v

Question 3
o p=2
o q G

Question 4

Question 5
o ajp=3dg=-9

o b) Minimum value = —9

Question 6

o alp=4qg=-21

©  b) Graph sketch: A standard U-shaped parabola with a y-intercept at (), —5) and it

(z — 5) + 5.5ince (z — 5)% = O.theny = 5.

(z +4)? — 19.5ince (z + 4)2 = 0, theny = —19.

vertex (lowest point) located in the fourth quadrant at (4, —21).

o o421
Question 7
e ap=2hg=2=5

o b)* (i} Maximum value = 25

o (i)z=2>5

Simultaneous equation with a quadratic

Question 1

o z=dy=3orz

Question 2

o r=4y=12o0ozx

Question 3

e z=hHy=Torze

Question 4

o r=6by=lorz=-51y

Question 5

e =358y

Question &

©  a)Substitutingy = T gives 2+ 72

real number squared cannot be negative. there are no real solutions, showing Sarah is not

correct.

o blr=4y=3oz=14y

-2,y=-2

~ly=—3

-3, y=-1

—10

—lorr=1y=-5

25 = 7 + 49

—4. 8 (orz —J.y

25 = 2

_%)

—24 Since a

Quadratic inequalities

Question 1

- B

Question 2

T —TorT >=h

Question 3

2Lz < T

Question 4

r< —horx > 6

Question 5

r = —Borx >4

Question 6

< —1lorz = —2

Question 7

< —2b0orx > -2

Question 8

Sz

Question ¢

—4 =< L5

Question 10

r = —lhorz = 10



Proof Trigonometry

Question 1 -
Question 1
wy+d=(z-2)(z+2) +d=2"-444=4" o =0%%
Question 2 Question 2
6c + 30¢  2e(3¢? | 15) 5 o BO=11.6G¢cm
32115 32416
(Since 2 has a factor of Z it is always an even number) Dues-tiﬂn 3
o = 278"
Question 3 + '
LHS — (3n + 5)(n — 1) — 3n(n) ~ (3n’ + 2n - 5) -~ 3n" N 2n -5 Ouestion 4
In(n - 1) In(n - 1) dnln
o AC =642 com
Question 4 .
Question 5
x
. 1 3 -
o b ] — - bl o =278
x r1 (.c 2) 1
{Since (x + 5]2 = [, the expression is always = %.Mdmbm;«&my‘rﬁe}
o Bearing by trig
Brn— [2n 4+ 3)(n+ 1) = 5n {an Sn+3) = 2t 3 Cuestion 1
(Since 2n® = 0, then —2n® — 3 < —3, which is ahvays negative) =] a}lﬂlg?_ﬂ [cf' .::l.?.!:!u:l
o B)2IT.A
Question & d
n® +3n+2=(n+1){n+2) Question 2
{As & product of o consecutive inlegers, ane must be ever, making the product & multiple of o 191 km
2
Question ¢

(2n 1) =dn’ | dn t 1=dn(n + 1)+ 1 Sine and cosine rules

(Since either noorn + 1 i even, nln + 1) s a mulliple of 2, meaning dn(n + 1) & a muitiple L

ol & lesving & remainder of 1 Question 1
o =362
Question 2

o AB =627 cm

Question 3

o Largest engle = 111.9°

Question 4
o r=139¢m

o y=112cm



Area of triangles

Question 1

- L)
o Area = 3.8 em”

Question 2

o Area = 106 cm®

Question 3

L
o Area = 35T em”

3D coordinates

Question 1

e &P = (53,0
s BT=(50,0)
e 8= (50,4)
= d)R = (0,0,4)
o e} I = (0,3 0)

Question 2
o &)B =645
o B} C = (6,4, 0]

Pythagoras in 3D

Question 1

o AG=T8lcm

Question 2

o AE=11.2cm

Question 3

o AC=275cm

Question 4

e PQ=59

Trig in 3D

Question 1

o  Angle=17.17

Question 2

o a)CE=55.9cm
o b)Angle = 26.67

Graph of trig functions 1

Question 1

]

Sketch: A standard sine wave curve starting at (), 0), peaking at {90, 1), crossing the
x-axis at (180, 0}, reaching a minimum at (270, —1), and ending at (360, 0).

o (0.5

o (i) —0.5

Question 2

©  Sketch: A standard cosine wave curve starting at (0, 1), crossing the x-axis at (90, 0),
reaching a minimum at (180, —1}, crossing the x-axis at (270, 0), and ending at
(360, 1).

o (@-05

o (i) —0.5

Graph of trig functions 2

Question 1

o

Sketch: A standard repeating tangent graph with vertical asymptotes at z = 90" and
x = 270°. The curve starts at ([, ), goes up to infinity towards = = 90°, then comes
from negative infinity through ( 180, 1)) up to positive infinity towards z = 270", and
finally comes up from negative infinity to meet (360, ().

Question 2

o

(]

alz = 41.4° andx = 318.6° (or values near 41° and 3197)

b)x = 138.6" and x = 221.4" (or values near 139" and 2217)



Transformations of functions

Question 1

o a)(4,-1)
o (i) (1, —6)
o (i) (1,1)

o () (0.5,—1)
o b)flz) = (z—1)* — Llor f(z) = =* — 22)

Question 2

©  a) Sketch description: The entire curve shifts 1unit to the right. The lecal minimum moves
from (—1,0) to (0, 0), and the local maximum moves from (0, 1) to (1, 1).

[+] b) Sketch description: The curve stretches vertically by a factor of 2. The local minimum
remains at (—1, 0}, but the local maximum stretches upward from (0, 1) to (0, 2).

Question 3

[+] Sketch description: A standard parabola shifted right 2 units and up 3 units.

e Vertex: (2,3)

Question 4

o Vertex:(—2, —5)

o xdintercepts: (—2 + /5, 0) and (=2 — /5, ) (or approximately {(1.24, 0) and

(—4.24,0))

Transformations of trig functions

Question 1
o a)i)A = (180,0)
o (i) B = (90,2)

=] b) Sketch description: The entire curve shifts vertically upwards by 1unit. The curve now
oscillates betweeny = 3and y = —1, starting at ([, 1). reaching its maximum point at
(90, 3). crossing the line y = 1 atz = 180", reaching its minimum point at (270, —1),

and ending at (360, 1).

Question 2

Iterations

Question 1

o a)letf(r) =z*+2r -1

f{0) = —1(negative) and f(1) = 2 (positive). Since there is a change of sign. a

solution lies between =z = landx = 1.

o pr+2r—=1=%=-1-zf==z %_:_2‘

o g)zy = 0.5z = 0.4375

Question 2

o a)letf(r) =3z — ' +1L
f{(2) = 9(paositive} and f(:}) = —T (negative). Since there is a change of sign, a
solution lies between z = 2and x = 3.

o Bir—z'=-ll=z'=3z+1l=z=y3r+11

o gz = 2714, &z = 2.675, z3 = 2.669 (values rounded to 3 decimal places)

Question 3

o aW-2-Tl=0=+722 =W=(z+7)
20
x :_;—T

e  blx —6.793, £o = —6.561, T3 = —6.5.36 (values rounded to 3 decimal places)

©  ¢) They represent successive approximations that converge toward a root of the equation

20—zt — T2 = 0.

Direct and inverse proportion

Question 1

e alz=Ty

o bMz=T
o i)z =14
o i)z =T0

Question 2

)

o ala IIT

o  bifija =48
o (iila =6
o f(iif)e =48

e cli)b=12
o (igb=2
e ()b =15

Question 3

o u=32

Question 4

o a)p=3g
o  blp=147
o clg=43

Question 5
o a)y= 4z’

°© b)z= 16y (wherec = 16andn

—(.5)



Surds Question 5

Question 1 ° Al
o a7 e b)y2
o b3 ° oyl
° 25 o d)
e d)2v6 ° o)l
o e)fiv2 o flv5
o 1042 ° g 3.;,—*
°© g J.f,_?

' Question 6
Question 2 °© m=25(r}d)
e a)b
o  b)l6 Question 7
o c)33,2 e 1642 (m = 16)
o d)dl
o @)48 Question 8
o N7T0 °  ¥(p—32
Question 3 Question 9
o a)d/3-3 o a)y22
©  b)6y2+4 o b)yT11
o €2yT7+21 o gl
o di4 o i o2

o o I¥ti g
Question 4 o )45
o a)-1
o b)l—+Bh
o )11+ 6+3
o d2-2.5
o e)—3

o f)15— 66



Fractional and negative indices

Question 1

o a)p®
o bk
o ozt

o dpFlor)
e e)m'’

o f)27zhf

Question 2

o a)lb
e B)25
o c)d9
o d)f
o a)l
o fl6d

Question 3

e a)l

¢ b)l

e gl

e dl

o a) %

o ) ﬁ

o  g) o

2 h) m

e Q)T

e 4

e ki

o 164

o m)z

o n) —i

@ o)
1

Question 4

o n=15(rd)

Question 5

o m=25(r3)

Question 6

o z=1L15(rd)

Question 7

o y=35(rd)

Question 8
o a)(i)ab
o (ii)a’
o (i) a*b*

o blzx=3y-=1

Equations of circle and loci

Question 1

o Proof cutline: The equation =* + ¢ = 0 represents a sircle centered at the crigin (0, 0)
with & radius of 3.
The distance from the arigin (0, 0} to the given paint {1, 1) is caleulated using the
destance formuila:

Distance = /(1 - 012 + (1 - 0 =2 =141
Since the distance (7= 1.41] is sirictly less than the redius of the circle (3], the point (1, 1}

Fes entirely inside the cirde. Amy straight line pessing through en interior poini of a cirde
mwust eross its perimeter at exectly bwo distinet points.

Question 2

o Proof outline: The distance from e general point P, ) to the point (0, 3) &:

Distance; — V"r(.r 0y +(y—3)= \{('.r: ¢ (g —3)°
The perpendicular distance from the point P, i) to the s-axds iz simply its y-coordinate:
Distance, — gy
Erjusating the two distences based on the given property:
Squering both sides removes the square ool

2y 3=y

iy -by+9=yg"

Subtracting yi Trom bath sides gives:




Cubic and reciprocal graphs

Cuestion 1

o a) Completed Table:
- -2 -1 0
W —14 -0 -4

0 b Graph: Fiot the paints (—2, —14), (—1, —6), (0, —4}. (1, —2), and (2, £} on the
g"ﬂ and connect tham with a smooth, conlinuous cubes curve.

o e)x = 1 {or the value reed directly Trom your plotbed curde where it crosses the fne

y=2a

Question 2

o a) Completed Table:
z -2 -1 0
" —12 -3 0

o b) Graph: Piot the paints [ —2, —12), (=1, =3}, (0,00, (1, 3). and (2, 12) on the grid
and eonnect therm with & smooth, continuous cubie curve passing threugh the origin.

o elx = — 1.5 (o the value reed directly from your plotted curve where it crosses the fne
y=—0)

Question 3

o Sketeh description: A standard reciprocal graph (y = L) shifted vertically upwards by 1
unit. It conssts of two curves (Iyperboles) located in the upper-right end lower-left
sections relative 1o its horzontal asymplote sl y = 1 end & verticel ssymptote slong the
y-axis [x = 0). The right curve pesses throwgh (1, 2} and approaches i = 1, while the
lef curve passes through [ — 1, ) and crosses the x-axs there.

Recognise the shape of a function

Row
o Lefiy =27

o Right:y = 222 + 1

Row 2:

o Lefty = 5¢ — =
®  Right:y = 2
Row 3:

o Lefty = 33

o Right:y = —2&°
Row 4:

o Left: iy = TE

o Right=y = 3x — 1

Graphs of exponential functions

1

a  p=06d)

B og=35

2

o adil=ax=dl0=ax1=a=400
o Bhk=15

o e} 1350

Regions

1) On the gnd below, draw strasght lines and use shading to show the region R that

satisfies the incqualiies x> | yax X+y<7
¥
8“
7
1,
ol N8|
54

TP TN
(.1 ‘\

» %

2)  On the grid below, draw straight lines and use shading to show the region R that
satisfies the inequalities  yo>x+| y&<s xa21
y
A

R
L4 |

-,
/

R 7272 |




Vectors - 1

© X¥Y=XO0+0A+AY = —Ib+a+ }{3b—a)=L{a—h)
68 XZ=XO+0Z=-%b+% =2a-h)

@ Enee XZ = 4XY, the vectors ere parallel. Bacause they share the comman paint X,

the points X, ¥, and Z be ona straight line.

Question 2

1
3

CQuestion 3

4

Cuestion 4
k=4

Vectors — 2

Question 1

alp+q

b) Proaf:

9 SR=PR-PS5=(p+q)-2q=p-—gq
@ RX=PR=p+q

¢ SX=SR+RX=(p-q)+(p+a)=2p

o Since SX = 2P0, the vectors are scaler mulliples of each ather, proving that P is
parells 1o SX .

Question 2

a)3a — 3b

b) Proaf:

0 XY = XM+ MC+CY

o XM =-iMN=-i(3a-3b)=-15 + L5b

°© MC=1BC=15a

0 CD=CB+BA+AD=_3a—3b+%a=6a—2b
© OY¥ =1iCD=3a-15b

o XY =(-15a+ 1.5b) + 1.5a + (3a— 1.5b) = 3a

9 Since XY = 3aend AD = 8a AD = 3XY . Being scaler multiples, X'} is parallel o
A,

Averages from a table

Question 1

a) 52
b) 2
e}z
d) 5

Question 2

&) Thernas has confused the highest Trequency with the mode. The highest requency i 7, which
I".'bﬂ‘ESpl’:l’lrJE oD QMBBCI’:I’Ed. Therefone, the true mode iz 0
b) 192

Question 3
ald <t < 45
B) 37 minules

Scatter diagrams

Question 1

&) 52
)2
cl2
dis

Question 2

&) Thernas has confused the Righest Treguency with the mode, The highest equency i 7, which
wmswd& a0 ge.alsscu-\ed. Therelore, the true mode is 0.
b) 192

Question 3
a) 30 <t = 45
b 37 minutes

Cumulative Frequency

£} * () Mediar: -33.7 em
[} (&) Imterquartile Range: <122 em

d) 7 or 10 plants

Box plots

Question 1: Teachers” Ages

o Minirmum: 22

o Lower Quartile (D1} 27 {average of the Sth and dih values: (37 + 27)/ 2)
o Median (02} 315 (sversge of the Mth and TTth values: (29 + 34) 7 2)

o Upper Quartile (03): 46.5 faverage of the 15t and 160 walues: (44 + 49) 7 2)
o Maxirmum: 58

Duestion 2: Warehouse Employees Ages

o Minirmum: 16

o Lower Quartile (01 2%

o Median (02): 37

@ Upper Quartile (03): 43

o Maxirmum: 55

Histograms

Question 1: Frequency Densities

To drew & higtograem, you need 1o calculate the Frequency Density Tor each clas interval. The
Formila B
Frequency Density = Frequeney = Class Width

Here are the caloulalions Tor each row:

Height {f ern) Fieguency Class Width Freguency
135 < h < 145 7] 10 12012+ 1
145 < h < 165 25 0 23046+ 2
165 < h < 180 a5 15 30045+ 1
180 < fi < 190 13 10 25025+ 1
190 < h < 195 a 5 08{d+ 5



Question 2: Completing the Table Venn diagrams

In & hiztogrerm, the area of the bar is proportionsl 1o the freguency (Freguency =
Freguency Density = Class Width).

First, le's find the scale using the given value: The bar for 2 < < 3 has a frequency of 2711 & Cuestion 1
1 unit wide on the x-axis and 27 smell sguares high on the y-ade. This means | srmall square on
the y-gxis represents 1 unil of Fregquency Density. @ b 118

Mo we can caeulate the rest of the Ineguencies:

o 0« = L Widlhis 05 Height s 15. Frequency = 15 » 0L5 =75 Question 2
e 4o p < 1Wadthis 05 Height is 24, Frequency = 24 = L5 = 12 o 4

o 1 = ¢ <0 2:Wadth is L Height iz 35. Frequency = 36 = 1 =34

a Bt 3 (Given es 27)

Question 3
o 3 f < 5:Wadihis 2. Height is & Frequency =6 = 2 =12
o 9%
Completed Table:
Tirre [t hours) Frequency
D<t=l 75
f<t=1 12
1<t=?2 34
213 7
I<t<5 12

Tree diagrams

COuestion 1
o b)) 42100 {or 2150}

Duestion 2
o ) 4290 (or 1S)

Question 3

o b 3655 (or AN4)
o g) 2456 (or 13028)
o d) 30056 {or 15728)

Cuestion 4
o b 30210 (o ¥T)
o &) 108210 (or 18r35)

And & or questions

Cuestion 1
o 18454 {or ¥32)

Cuestion 2
o a) 00036

o by OMZE

Cuestion 3
o ES0M000 tor 3350 or DLA6)



