R Weekly check: Grade 9

ROBINSON Worked solutions

All weekly checks online

n Prove that x% - 6x + 11 is greater than O for all values of x. (3 marks)

complete the square
x2=6xtl = (x=3) -9+
= (x-3)*+2
o sg vared number s never I\Q.ao.t&.\le.
= (x - 3)1 30

= (x=-3)*+232

so it s o;(.wo;ys 3(‘2.0.%2.!‘ thaan O

n A bag contains n counters. 3 of the counters are red.
A counter is taken at random, replaced, and then a second counter is taken at random.

Write down an expression, in terms of n, for the probability that both counters are red. (2 marks)

Eo.c.k pu.l has P(rc,d,) = i becavse the, cow\te.r s re,p(.o.ce.&

)
Ploothred) = 3 3 _ 3
n ) n2
ﬂ
n2

a A regular hexagon is drawn inside a circle of radius r so that all six vertices lie on the circle. Each side
of the hexagon is equal to r.

The perimeter of the hexagon is less than the circumference of the circle.

Use this to show that t > 3. (3 marks)
perimeter of hexagon = & xr =és

c.:.rc.Umoce.rcncz ol. cifele = 2T,

hexagon perimeter os Less
= ¢r <2,
divide both scdes bd 2r (pos:.t:.ve.)

= 34 1T
™> 3, as reluirzd
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n y=-x>+6x-4

By completing the square, find the coordinates of the turning point. State whether it is a maximum
or a minimum.

(3 marks)
y = —(x?-6x)-4
= -[(x-3)-9] -4
= ~(x-3)*+9-4

= -(;-3)7'4'5

(3,5), a moximum

a By completing the square, find the coordinates of the minimum point of the curve

— 2
y=xt+10x-2 (3 marks)

Complete the square

x2410x-2 = (x+5)2-25-2=(x+5)-27
Check by expanding

x*+10X +25-27 = x*+I10x -2

The minimum is when x = =S, so the mencmum po'\nt s (-5, -277)

(-s, -27)

n a. Write x2 — 6x + 11 in the form (x - 01)2 + b, where a and b are integers.

b. Hence find the coordinates of the turning point of the curve y = X% - 6x+ 11 3 marks)

o) (x=-3) = Jt."-é.z+q,soxz-6x+ll=(1-3)1+1
o.) Check bj Q.Jl.pmmlu\s

xrT=6x+94+2 = x2=-6¢x +\l
b) The menimum °of (x-2)242is when x =3, 9iveng the 'l:um'ma
poant (3, 2)
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fy=2x+1 and gx) =x-4

Find (fg) " (x). (3 marks)
J,S(Jc.)J:?.(.x-H)*I'-'-lx-'l
J F 2x -7
+7 y., 7 % 2 +7
x F 97
2

n Work out the exact value of sin 60° x cos 30°.

Give your answer as a fraction. (2 marks)

[~
. - [~
sindO = {3 and cos 30 = ——

2 2
J‘sx.l_3=3
2 2 4
3
o

n A bag contains 2x green counters and (x + 4) yellow counters. A counter is taken at random.
The probability that it is green is %
Work out the value of x. (3 marks)

totol covnters = 2x ¢ (.x + '-*) =%+t 4

2x - 2
(3 +4) s
cross-mu(.'l:'\ptj

ox % 2(dx + %)
I0x ¥ 6x + 8

-6x Yx ¥ 9 -6x

.z'.l:l
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m A biased coin is flipped twice. The flips are independent.
The probability of getting heads on both flips is 0.64.

Work out the probability of getting heads on one flip of the coin. (2 marks)

Let P(heads) = ¢. Thenpx p = 0.64
= lTTotu=0% (to.kin3 the posa‘kave root, stnce o proba.bt.(.:.ty

cannot be l\e.so.t:.\/e,)

0.8

m A box contains n counters. 5 of the counters are green.
A counter is taken at random and not replaced. A second counter is then taken at random.

Write down an expression, in terms of n, for the probability that both counters are green. (2 marks)

P(J;ars'l: Sre.u\) = 5

)

Aoc.{:e,r one green counter s removed, 4 green counters remain ovt

ol.t\-l
P(both qreen) = 5 % _ 20
n a=-\  ala=1)

20

ala-1)

m Work out the exact value of (sin 30° + cos 60°) x tan 60°.

(2 marks)
e \ ° | ° °
$en 30 = _ sndcos 60 = —,%0 %030 tcos 60 =1
2 2
°
tanéo = [ 3
ix {3 =3
.l 3
m Two shapes are mathematically similar. The smaller has area 12 cm? and the larger has area 27 cm?.
A side of the smaller shape is 4 cm long.
Work out the length of the matching side of the larger shape. (2 marks)

orfea scale J;mc.tor = {17}/{\1} = {‘1}/{4}
(.e.ns‘th scale I.o..otor = r% = {3}/{2}

4 x {31/{2}

é

Cem
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Prove algebraically that the difference between the squares of two consecutive integers is equal to

the sum of the two integers. (3 marks)

Let the :.ntcao.rs be aand a +1
= (n+1)2=a?
= a*+2nt1-a"
= 2a +\

= n-l'(n-b\)

= the sum of the two m'l:e.ae.rs

m Prove algebraically that the sum of the squares of any three consecutive integers is always 2 more

than a multiple of 3. (3 marks)

let the 'm’ce.ae.rs bea=\,n,nt)\
= (n=\)>+a24(n+1)?
= aA2=2nt 1+ a4+ 2a 4

= ¥+ 2

=30+ 2, 2 more than a mu(.'t'\p(.e. °f 3

n y=3x2—12x+5

Write y in the form a(x + b)? + ¢ and write down the coordinates of the turning point.

(3 marks)
y = Wx*-Yx)+S

= 3(x-2)"-u4]+s
= 3x-2)-12+5
= 3xe-2) -7

Turnma pocnt (2, -7)
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AB is a diameter of a circle with centre O.
Cis a point on the circle, not at A or B.
Prove that angle ACB = 90°.

Diagram NOT accurately drawn (3 marks)

Join O ko0 C. OA = OC and 06 = OC becauvse all three are radec
of the circle

Treangle OAC :s csosceles, so angle OAC = o.nate, OCA. Call this
o.na(.e. x

Trio.nSLe. 06C i tsosceles, so angle 06C = o.n3(.e, oCB. Call
thes angle Y

Ia tr:.o.nst.e. ABC the three angles are angle CAB = «, angle
CBA = y and anqle ACB = » 4;

AASLQ& L a 'l:rumatz sum €0 180 , so x + y+ (= + y) = I%OQ, which
gives 2(x + J) =180

Sox + y = 100, and '(:ke,re.l,ore. o.n3u. ACB = %0

Thes proves that the o.AS(.L th o semicirele s a r'\aht angle
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m y=x>+6x+4

By completing the square, find the coordinates of the turning point and say whether it is a maximum
or a minimum. (3 marks)

x*t6extd = (+3)-9+4
= (x+3)*-5

Tum‘ms po:.nti x+3=0

(-3, -5), & minimum

m Prove algebraically that (3n + 1)2 - (3n - 1)2 is a multiple of 12 for every integer n. (3 marks)
Ea:.po.nd. both sq vares

(In+1)* = W2 +én+tand (3n=-1)=W>=-¢n +1
Subkract

(> +¢ent1)=-(*=-6n+\) = 124
\2n 5 12 multepleed by an u\te.ae.r, so it ts o multiple of 12
‘I'Ine.re.l,ore, (3n + l)" - (3na - l)z LS o muL‘t&.p(.e. °f 12 +or Q.ve.rj

i.n‘l:e.se.r A
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m A car starts from rest and accelerates uniformly to a velocity of 24 m/s in 8 seconds.
It then travels at a constant velocity of 24 m/s for a further 20 seconds.
a. Work out the acceleration of the car during the first 8 seconds.

b. Work out the total distance travelled by the car in the 28 seconds.

30

25

20

15

Velocity (m/s)

10

0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30

Time (s) (3 marks)

o) Acceleration = oku\se. LA \/e.(.oo:.‘kj divided bj time = ﬂ =3

8
m/s?

b) Oistonce = area under the ve.(.oci'(:d-‘b:.me. Sro.pl-\
First 8 seconds (krio.ns(.e.)

Next 20 seconds (re.c'(:oms(.e.)
20 X 24 = 490 m

Toktal distance = 1+ 420 =STé m
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