R Weekly check: Grade 8

ROBINSON Worked solutions

All weekly checks online

n Solve the simultaneous equations

X2 +y%2 =20
y=2x P
Substitute Y = 2% into the circle ziua‘ttonl x>+ 4x* =20
SoSx* = 20, geving x* =4
X = 200 x=-2
Wlne.n.x. = l,y='-}.\l\lke.ax=-z,:)=-‘+
Chece

%+ 416 = 20 +o both pocrs

2=2,ySHand x=-2, Y= -4
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u OAB is a triangle. OA = aand OB = b.
M is the midpoint of OA and N is the midpoint of OB.
Show that MN is parallel to AB.

o aM A

Diagram NOT accurately drawn (3 marks)

oM Za and ON =

A
2

MN = oy-oM=o-ta="(b-0)
2 2 2

AS = 06-0A=b-a
MN = %A&, so MN s o scalar multeple of AB and s 'kke.rzl.ore.

porollel to AB

A scalar is an ordinary number mu(.t:.p(.:,:.na o. vector. MuLt;\oLJmS o non-2ero vector bj
/2 halves cks Length withovt changing tts direction, which establishes parallel

Cines

n The curve C has equation y = cos x° for 0 < x < 360.

Write down the coordinates of the minimum point of C. (2 marks)

The costne curve starts at (0, 1), Fotls to its Lowest value of - at x =190, and
returas tolat x = 360

So the minimum point s (180, -\)
(\%0, -\)
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n OAB is a triangle.

Vector OA = a and vector OB = b.
M is the midpoint of OA and N is the midpoint of OB.
Prove that MN is parallel to AB.

o aM A

Diagram NOT accurately drawn

Vector OM = lo. becavse M e the m:.&pomk of oA

2

(4 marks)

Vector ON

lb becavse N is the m:.d.po'mt of 06
2

Vector N = oy oM = Lp- Lo = l(\o-o.)
2 2 2
Ve.c.(:orAED = 06-0A=b-o.

A scalor is an ordinary avmber. Mu(.'k:.p(.:)'ma a nonzero vector bj o scalar changes vks

Lenstk (and maY reverse 'd:), but keeps cts direction pa.raLLe.L

Se MN = %A6, which means MN is o scalar multeple °f AB

Tlne.re.l,ore, MN s po-rallel to AG

a Expand and simplify (5 + 2v3)(5 - 2V3) (2 marks)

d.ihcc.re.nc.e. of tuwo g vares

(s +2{ 3)(s-213)

s2-(2{ 3)

29 -4 x 3

25 - 12

13
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n The graph of y = sin x for 0° < x < 360° has a maximum point at (90, 1).
a. Write down the coordinates of the maximum point of the graph of y = sinx - 3

b. Write down the coordinates of the maximum point of the graph of y = sin (x — 30°) 2 marks)

o) Y= senx = 3 transtates the 3ro.pk 3 uncks down, so (10, 1)

Mmo.ps to (10, -2)
b) y= sin(x = 30) £ranslates the sro.pk 30 d.e.ﬁre.e.s to the r;skt, so (10, 1) maps to
(1z0,1\)

Solve (x - 3)(x + 7) 2 0 (2 marks)
The roots of (x=-3)x+T)=0arex=23and x = -1

The porobola ts U-shaped, so the product is srea‘tu‘ than or eq val to 2ero outside
£he roots (:.nc(.ml:.na the roots themselves because the :.ne.iuo.(.:.tv is not s‘tru‘k)

Sox = 3

x =93

n The number of members of a gym is modelled by the rule
u,.1 = 12u, - 50
where u,, is the number of members after n years.
There are 500 members now, so ug = 500.
Work out the number of members the model predicts after 2 years. (2 marks)
vO s the sto.rt:.na value. The subscript a +1 means the next yeor: put the current

va.lue un eate the rule to Se.'k the next valve. Repeat the rule tuice gor £uwo years
vl = 1.2 x SOO - SO = 600 - SO = §SO
VL = \.2 x 5§50 - SO =40 -50 =IO

€10
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n A runner's velocity-time graph is a smooth curve. The table gives her velocity v m/s at time ¢
seconds.

t:0,10,20,30 v:0,4.2,66,7.8

Use the trapezium rule with 3 strips of equal width to estimate the distance the runner travels in the
first 30 seconds. (3 marks)

Ocstance ws the area under the ve.(.oca‘l:y-tame, 3ro.ph. Use 3

'(:ro.pzzio. °f width 10
First strep

| -
T x10x (0+42) = 2
Second strep
\ -
7= 10 = (4.2 +¢.6) = 4
Third strip
— 210 x (6.6 + '7.3) = T2
2
Estimate = 214 SU +T72=\4Tm

9T m
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m ABCDEFGH is a cuboid with base ABCD and top face EFGH, where E is directly above A, F is directly
above B, G is directly above C and H is directly above D.

AB =3 cm,BC=4cmand CG =12 cm.
Work out the length of AG.

\J

- 2cm

4 cm

A 3cm B

Diagram NOT accurately drawn

(2 marks)

Furst o(;u\d. the d.&.o.aono.(. AC °f the base 05“‘3 pj‘kko.aoro.s ) tramASLe. ABC P\C,z = '51

+H1=1+l¢=25,soAC=$cm

AG is the spo-ce &ao.ﬁona.(.. ’Trto.(\s(,e, ACG hos o riskt o..(\s(.e. at C

becavse CG is vertical
A" = ACT + C6* =25 + v = ¢

A¢ = LT wi=13cm
A(.ke.rm.twe.(.y, wn one step

A = (3% +u +12) =T Kki=13em

\3 cm

m A circle has its centre at the origin O. The diameter of the circle is 16.
Find the equation of the circle.

radivs = -2 =8

= %t =¢m

x 'l'd =4
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B -1 -2-3

Show that the equation f{x) = 0 has a root between x = 2 and x = 3.
F2) =8-3-3=-3
f3) = 27-2-3=n

S;3n clwmao. and £ continvous

A root Lies between x =2 and x = 3

m Write X%1 + ZXE_ L as a single fraction in its simplest form.

2t | 2x-\ o s(x+1) R 2(2x-\)
2 s 10 \O
= Sx+tStux-2
10

Qe +3
\O

m The temperature, T °C, of a cup of tea is plotted against time, t minutes, and the points form a
smooth curve going down.

At t = 10 a tangent is drawn to the curve. The tangent passes through the points (2, 80) and (14, 56).
a. Work out the gradient of the tangent.
b. What does this gradient tell you about the tea at t = 10?

«)
gradeent = {5¢- 80}/ {4 - 2]

{-24}/{12}

2

b)
Sroul;e.nt = rate of c.lnombe. °f T
mo.(:‘we: temperature is oco.(.(.‘ma

o) -2 b) coo(.&na ot 2 OC per menvte
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m The curve C has equation y = X —4x+7
The line L has equationy = 2x - 2

Show that L touches C at exactly one point, and find the coordinates of this point. (4 marks)
Set the expresscons For Y equal
-4 +7T = 2x -2
ﬂ'.o.rro.nst.
x*=-6x+9 = 0O
Fackorise
(x-3) = o0
Both o(:.a.d:ors en (= 3)(x = 3) are 2er0 at the same value, 2 = 3; thes s called o

repeated root. Also, curve meaus Lune = (2 = 3)% ws never Ae.so:l:;.ve., so the curve stavs

on one side of the Line and touches tt at this one pocat
When x = 3, y= 2(3) - 2 = 4, so the pount s (3, «)
Check on the curve

1-\2+47 =+«
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m Sketch the graph of y = tan x° for 0 < x < 360.
Show clearly where the graph crosses the x-axis and mark the values of x where the graph has

asymptotes.

41/

180 2 360

it <l btk

x (degrees) (2 marks)
The to.nae.n'(: graph crosses the x-axts at x = O, IR0 and 3¢O
It has vertical o.sjmpko'l:e.s at x = 0 and x =270
Each branch increases crom bottom Le gt to top ra.ak'(:, re.pe.a.(:a.n3

e.ve.rj \R0
A vertecal msympto{:e is o Lene that the graph approaches while its values grow
© ©
without bound. Here tan x = sin 2 £ cos x ¢s unde cened at 10 and 270 because cos x

= 0. 0o not Joen the branches across those Lines

The graph of y = f(x) has a turning point at (3, =5).
a. Write down the coordinates of the turning point of the graph of y = f(x) + 4
b. Write down the coordinates of the turning point of the graph of y = f(x - 2) 2 marks)

o.) D = oc,(:x.) 4+ 4 translates the 3(@9% “ uncts vp, so (3, -S) Mmo.ps

£0(3,-5 +u4) =(3, 1)

b) y= J;(:x. - 2) transtates the graph 2 uacts o the r;akt, 50 (3, =5) maps to (3 + 2,
-s) =(s,-5)

For part (b), the origunal tumms pount occurs when the inputog ¢ 0o 3. Ia J-(-" -2),
solve x -2 =3, qiving x = 5. Thes explaing why subtracting inscde the cunction
moves the pount to the r;al-\t
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The circle C has equation X2 +y% =61
a. Show that the point A (5, -6) lies on C.

b. Does the point B (4, 7) lie on C? You must justify your answer. (3 marks)

o) Substitute A cako the Le pE-hand scde

s+ (-6)2 = 25 + 3¢ =4l Thes e."ua(.s ¢\, so A Lees on C
b) Substctute 6

Y2+ 7% = \6 + 49 =(S. Scnace 65 is not eq val to 4, B does not
Lie on C. In oca.c't €S > €\, so B s outside the circle

Erin is asked to rationalise the denominator of%

Here is her working.

8 _ 8xV6 _ 86
V6 V6 x V6 36

Erin has made one mistake.

Explain the mistake Erin has made. (2 marks)
Erin has si'uo.re.i 6 cnstead of squaring I

Tex ¢ = ¢, not 36
wl ¢

The correct answer s %, which s:.mp(.:.oc.&.e.s to

Rationalise the denominator of%
Give your answer in its simplest form. (2 marks)

Rotionalise means remove the square root From the denomenator. Mu(,ta.p(.dms top and
bottom bd {3 multiplees the ocra.ct‘\ol\ b:) Iy/{a= |, s0 it keeps the same value;
Iaxl3=3

Mu(.ta.p(.y the numerator and denomenator bJ I

2 = 12{ 3
I3 3

Owvide top ond bottom bJ 3

2473 - 42
3

wl{ 3
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