R Weekly check: Higher crossover

ROBINSON Worked solutions

All weekly checks online

n Write x° + 10x + 7 in the form (x + a)2 + b, where a and b are integers. (2 marks)
= 22+10x+ 17
HmLo(; ooc 10w §
= (x4S5)-254+7

(x +5)2-\3

n The line with equation y = 3x + 5 is parallel to the line with equationy = 2k - 1)x + 2

Work out the value of k. (2 marks)

porallel Lines have eq val Sro.d.x.em'bs

2k =\ 3
i 2k 4 N
<2 R 2 +2
k=12

a 40 students took a typing test. Salma drew a cumulative frequency graph for their times.
Salma plotted each cumulative frequency against the midpoint of its class interval.
a. Explain the mistake Salma made.

b. Salma redraws the graph correctly. The correct graph shows a cumulative frequency of 34 at a
time of 40 seconds. How many students took longer than 40 seconds?

¢. What percentage of the 40 students took longer than 40 seconds? (3 marks)

A cumulative Frequency tells You how many values are Less than or equal to the top
of the class, 50 ct must be plotted ot the vpper class ‘ooumlo.r:j

Students 'to.h'ma Lonse.r than 4O seconds = YO -34 = ¢

6 ovt of 4o = i = \5./0
%O
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n Lena says, “The graph of y = 3 x 2¥ goes through the point (2, 36), because 3 x 2 = 6 and 62 =36."

Lena is wrong. Explain her mistake and work out the correct y-value when x = 2. (2 marks)

Powers come be pore mu(.t:.p(.:):.na

Lena ded (3 % 1)1 = 3¢
T4 should be 3 x 22
y = 3jIx 2?2

LR

Cc
"

j=‘7'

She s:u)o.re.d. the 3 too. y= 12

ﬂ Dev buys a van for £15 000.
The value of the van depreciates by 12% each year.
Calculate the value of the van at the end of 3 years.

Give your answer to the nearest penny. (3 marks)
The multipleer For e 125 decrease is 0.88
Al.te.r 3 years the value s \SOOO % 0.38°
0.2%% = 0.¢8I472, s0 the value ¢s ISO00 % 0.481472 =
£i0222.08

EIOZ?.?..O%

n A sector of a circle has radius 9 cm and angle 120°.
Work out the arc length of the sector.

Give your answer in terms of Tt. (2 marks)

Frackion oo('. the circle

120 _ |
3¢0 3
afec = %xzx‘l\'x‘l

AT
3

¢ em
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A straight line passes through the points A (2, 5) and B (6, 17).
Work out the gradient of the line.

Grodient =

(2 marks)
c.ko.n3e. N J divided bj c.ho.nse. wn x
Clnomse. in 3 = \7T-5 =\2. Clno.c\se. inx=6-12
Grodient = 12 24 =23

1Y
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n On the grid, shade the region that satisfies all three of these inequalities.
y<3
y2x-1
x>0

Label the region R.

X
-2 -1 0/1 2 3 4 5 6

(3 marks)
Oraw £he horczontal Line y= 3 (soLi.d.) and keep the reqeon below
ot
Orow the Line y==- I (soled) kkrousk (0, -\) and (4, 3) and keep
the reqeon above ct

Oraw the Line x = 0, the Yraxis, dashed because x 7 O s strict, and keep the

requon to the raskt
R is the '(:rioms(.e. with vertices (O, -l), (0, 3) and (4, 3)

The stated corner coordinates are where the bound.o;r:’ Lenes meet. A doshed

boundary is excluded crom R, cncluding any coraer Lycng on that dashed Line
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n yis inversely proportional to x.
When x = 3,y = 20.

Work out the value of y when x = 5.

(2 marks)
T 3x20=¢0,%0Yy=—
X
Whenx = 5, y=¢0+5=12
\2
m The curve y = X% - 6x + 8 crosses the x-axis at x = 2 and at x = 4.
a. Write down the solutions of x* - 6x + 8 = 0
b. Write down the x-coordinate of the turning point of the curve.
10 Y
9
8
7
6
5
4
3
2
1
x
1 1 2\3../1 5 6
-2
(2 marks)

o.) The solutions °of 2t =-6x + 2 =0 are the x=values where the curve crosses the x-

axis, x =2and X =4

b) 6:} sjmmztr:’, the -l:um‘ma pocat is ho.(.oc,wo.j between the

2 44
2

rooks. x =3

m Without working out the squares, show that

2 2
53 -47< =600 (3 marks)

Use the depperence o two sq vares
at=b* = (a +b)(a -b)
S22 - 47> = (5§34 47)(53 - u7)
= 100 % ¢ = (00
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2 —
BB sovea?+sx-12-0 (3 marks)

L ook J,‘.or £ wo numbers that mu(.tip(.:) o2 x (-IZ) = =24 and add

to S: tke.J ore % and -3

Splet the muddle term

2x*+qx-3x-12 = l.z(at.'t'-})-%(x*'4)-‘-(7.3!.-3)(3!.4'-})
Set each J,o.ctor to 2zero

-2 = 3
-3 = Oaave.s:x.=—,and.ar.+'-\-=03a.ves.z=-'4

2
Check x = -4:2(KK) -20 -12 =32 - 32 = O, correct

m The straight line L has equation y = —% +5

Find the equation of the straight line that is perpendicular to L and passes through the point (2, -1). (3 marks)

The Sro.&.a.u\t of L s -%, so £he perpendicular Sro.d.a.e.nt s 3,
since -1 x 3=-
3

The new Line has the Form J =3x +tec
Suvbstctute (2, -1)
-\ = 6+c¢,50c=-1

The e.iuo.ta.on LS J =% -7

J=33:.-7
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m A box contains 12 chocolates: 5 dark and 7 milk. Ravi takes two chocolates at random without
replacement.

Work out the probability that at least one of the chocolates is dark. (3 marks)

Ak Least one dark =1 = P(none dork)
P(bokh M&Lh) = 1 ¢ _ w2

—_ R —_—=
12 \l 1%2
“2 - 7
132 22
|-1 = i
22 22
13
22

m A, B and C are points on a circle with centre O.
AOC is a diameter of the circle.
Angle CAB = 37°.

Work out the size of angle ACB. Give a reason for each stage of your working.

37°

Diagram NOT accurately drawn (3 marks)

Ana(.e. A6C = 100 becavse the o.na(.c Lh o semicircle is 100
Aaatzs LN o trimnatz add vp ‘o \80°
Aaau. ACB = 180 -9 -37 =53

(~)

S3
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m Prove that n® + n is even for every integer n.

Fo.c‘torisc.

n2tn = aln+1)

(2 marks)

nond ntlare consecutive :.nte.se.rs, s0 one oy them must be even

The pro&uct of on even number weth M\J :.nke.au is even
Tke.re.f,ore. At 4 n s even For e,ve.rj &.A‘t@ab(‘ A

a. Using the discriminant, explain why the equation X2 + 3x + 7 = 0 has no real solutions.

b. Write down the number of real solutions of the equation x> - 6x + 9 = 0. Give a reason for your
answer.

Forax®+bx + ¢ =0, the 100.&(‘0.4::.:. J,ormu(.o. o x=(-b2 I (b2- Yac))/ (20).

(4 marks)
Matech

o, b and ¢ i.m.tud.ina theer segns. 2 means caleulate once with + and once with =, and

divide the entire numerator by 2o

The discrimenant of oxr+bx +tc¢c=0cs b - “ac

For x2 4+ 3x + 7 = O descremenant = 1-28 = =19, A A&n&t'\vt aumber has no real

sqva.re root, so the ocormu(.o. gives no reol solutions

For x? = ¢x + 9= 0: discrimenant = 3¢ - 3¢ = O, so there is c.a:.o.ol:(.d one repeated

reol solution

Ia i.o;c.(: x?-6x+9=(x-73)% so the repeated solution cs

m 100 students were asked how they travel to school. The two-way table shows the results.

Walk | Bus | Car | Total

Year 10 | 18 22 10 50
Year 11 | 12 14 24 50
Total 30 36 34 100

A student is chosen at random.

Given that the student travels by bus, work out the probability that they are in Year 11.

Given bus: onLJ the Bus columa
Total on the bus = 36

Yeor Il on the bus = 14
P o= 4

3¢
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m a=(-25andb=3 -1).

Work out 3a - 2b as a column vector. (2 marks)

3o = (-¢,15) and 2b = (4, -2)
3a.-2b = (-¢=¢,\S -(-2)) =(-12,17)

(-12,17)

m Triangle P has vertices at (2, 1), (4, 1) and (4, 2).
Triangle P is enlarged by scale factor -1, centre (0, 0), to give triangle Q.

Write down the coordinates of the vertices of triangle Q. 2 marks)
Scale ocou:.‘kor =\ with centre (O, 0) sends each pou\t (x, J) to (-
x, —:))

(2,\) (=2, -1); (4, \) (-4, =1); (4, 2) (-4, -2)

(-2, =1), (-4, 1), (-4, -2)
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