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n In triangle ABC, AB = 3 cm, AC =5 cmand BC = V19 cm.
Find the size of angle BAC.

C
>cm V(19 cm
A 3cm B
Diagram NOT accurately drawn (4 marks)

AAS(.Q. BAC s opposite 60, so use the cosune rule For the oma(.e.
cos A = AB2 +AC2 -6C2
2 x AG x AC
cos A = T+25-19 _1s _

LXJIXS 30 2

- o

cos A = l,so oms(.e BAC =¢o
2

©

¢O

n Show that V12 + V27 can be written as 5v3. @ marks)

T2 =2 FTux{3=20"
27 = Maxl3=302
23+43f 3 = s{3
s 2
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n ABCD is a parallelogram. AB = 12 cm, AD = 7.5 cm and angle DAB = 65°.

Calculate the area of the parallelogram. Give your answer correct to 3 significant figures. (2 marks)
Pmrm(.(.!.(.oaram = 2 udentecal ‘trio.hs(.t.s

= \ °
Area = zx;x\zx‘LSXsu\éS

[~
Area. = \2 X 1.5 X scn &S
PArea = 21.5€%...

2
P\ em

n A and B are two events.

P(A) = 0.5, P(B) = 0.4 and P(A U B) = 0.7
a. Work out P(A n B).

b. Work out P(B | A).

)

(4 marks)

0.7 = os+o0u4-2(ANB)
P(ANB®) = 09-0.7

(AN B)=0.2

b)

o(® I A) e(ANB)
P(R)

0.2

o.5

o(® | A)

a) 0.2 b) O.4

robinsontuition.com/gcse-maths-topics | free GCSE maths worksheets with hand-written solutions | Robinson Tuition Page 2 of 9



n A, B and C are points on a circle with centre O.
B lies on the major arc AC.
Angle AOC = 128°.

Work out the size of angle ABC. Give a reason for your answer.

128°

Diagram NOT accurately drawn (3 marks)

The ml\a(-% ot the centre of o cirele is twice Ehe o.nSLc. ot the cireum cerence when both stand on

the same arc
[~ (-]

An3L¢. ABC = 29 <2 =64

(4

n The line y = ax + 5 is perpendicular to the line by = 3x - 2.
Find b in terms of a.

(3 marks)
m |l = a
3 = 3 2
—_ = —
b b
m 2 = 3

Pc.t‘p!.l\&u.u(.o.ri pro&ud: °f Srmdiel\ts = -l
o X — =l
xb 3o -p xb

b =-3a
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1
Work out the value of (%)?

(2 marks)
|
A power of — means the sqvare root of the aumerator and of the
2
denominator
- 3
I3 ¢and { 25 = S, so the answer ts —
S
é
S
n Write x> + 8x + 3 in the form (x + a)® + b, where a and b are integers. @ marks)

E.zpomd.ans (x +a)? qeves 2?4+ 20 +a’ Tomatch 8x, we need 20 =9, 500 =

(7Y

Halve £he coeppeccent og x

(x+4)* = x*+8x+\6

Adjust the constant

x?4+8x+3 = (c4+4)*-16+3=(2x+t4)"-13
Check by expanding

x* 4230 +16-13 = x*+8x+3

(x +4)2=-1\3

n Two mathematically similar candles, C and D, are made from the same wax.
C has surface area 36 cm? and D has surface area 81 cm?.
The volume of C is 24 cm?.

Work out the volume of D. (3 marks)

Area rateo C

0 = 3c:81=4:19
Lengthrakeo = Luw:l9=2:3
Volume ratio = 23:33=9%: 27
Vo(.ume.of,o=2'+xz7+3=8\cm3

3
8l em
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m The frequency densities for the times, t minutes, that 80 customers waited in a post office queue are shown in the table.

Time (t minutes) | Frequency density

0<t<10 2
10 <t<30 15
30<t<40 3

Mia says, "The 0 < t < 10 class must have the most customers because its bar is tall." Is Mia correct? You must show your
working.

(2 marks)
FruLuO.M.J = prequency dc.asit:) X class width
O=-\0: 2 xX\0O = 20
10-30:. .5 X 20 = 30

R0-40: 3X 10 = 0

No = 0-10 has the oce.wesk (20)

D octorise 222+ 7x 4 3 2 marks)
L ook For two numbers that mu(,t&p(.:’ toa2x3=¢and add to 7: thzd ore 6 and
\
SpLit the meddle term
2x*+6xtx+3 = 2x(x +3)+\(x+3)

Both groups now contain the whole oco.ckor (= +3). Tmlina ovt that shared }mokor leaves 2x +1,
Si.\/:.l\s the two brackets below

Factorise: (2x + \)(.x + 3)
Check by expanding

224 6xtx+3 = 2x2+7x +3, correct

(220 + 1)(x +3)
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m In triangle ABC, angle BAC = 52°, angle ACB = 63° and AC = 11 cm.

Calculate the length of BC. Give your answer correct to 3 significant figures.

63°

11 cm

52°

Diagram NOT accurately drawn
o
Ana(.e, ABC = 20 - $2° - ‘3° = 6$°
BC s opposcte angle A ond AC s opposcte anqle &

Sune rule

B&C - AC
SN A sm
&C

&C

9.5¢ em

o o
WX stnS2 +snéS =1 X 0.78%0L... = 0.906¢3%0..

9.5¢4... = 9.5¢ em (3 sJ;)

m p is inversely proportional to g.
When g =5,p=12.
a. Find a formula for p in terms of q.

b. Find the value of p when g = 8.

lnve.rse.(.d proportional means that the product pg s constant
Py = k. Oiviiu\s by g gives p = "‘/7«

Substetute

12 = i,sol=600.ml.p=‘—o
S

\(Jkusi = 3,p=€0=:8=1s
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m A park keeper wants to estimate the number of fish in a lake.
She catches 30 fish, tags them and puts them back in the lake.
The next day she catches 40 fish. 8 of these fish are tagged.

Work out an estimate for the number of fish in the lake. (2 marks)

% \
proportaol\ °of tmaszd. oc.i.sk in the second sample = — = —
%O S
ssume the same proportion o} €the whole population s taqaed, so 30 pish cs — of the population
A t proportion of & popuLation s tagq F ;J;tppt

Estimate = 30x 40 =8 =150

ISO

€D w-3-4 gw=+
a. Find f(5)
b. Find g/12)

(3 marks)
30(;(1.) means b(oc(x.)): “ppLy £ J.:.rs'(:, then put its oukput cato 9. The ocum.'l::.o:\ nearest the wnput e
done J.:.rs{:; 3¢ does not mean muLti.\oLJ 3 bd £

) g(s) = 3(s)-u=u
b) cc(?.) = 3(1) -4 =2, then 3(2.) =2'=y4
m Here are four equations.
Aly=3x12" By=5x08" Cy=05x4" D:iy=2x (B~
Which of the graphs show exponential decay (the curve goes down as x increases)? Give a reason. (2 marks)
:) = o X b*
b > | means Srewth

O £ b &£\ means J.e.co.j

A:o=12 srowtk
B b=08 decay
C:b=1u Srowtk

0:b= % decay

6&!\&0
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A histogram shows the heights of 71 trees. The table gives the frequency density for each class.

Height (h m) | Frequency density

0<h<10 1.2

10 <h<20 2.5

20 < h <40 15

40 < h <50 0.4

Work out the frequency for each class and check that the total is 71. (2 marks)
Frequency = I,d. X width

O=-10: ILZ x \O =12

\0-20: 2.5 X \O = 25

20-40:. 1. X 20 = 30

HO=-5O0: O.4 R 10O =4

12425 +30+4 =T

\2, 25, 30, 4

m Here are the first five terms of a quadratic sequence.
2 7 14 23 34

Find an expression, in terms of n, for the nth term of this sequence. (2 marks)

For a 1umdrmtac sequence an*+ bn + ¢, the second dojpperence is 2e. The a* terms \, 4, 9,16, ... have
oc:.rst dipperences 3, 5,7, ... ond second &;opocerzncz 2; mu(.t'\p(.:)ma \oJ o makes it 2a. The Lenear part
bna + ¢ adds no second dc;_J;e.re.nce.

First dip cerences

S, 7,9, \W. Second &:.J.oc,e.re.m.e.: 2, so the n* coe,l.f,'\c.:.c.n‘k s 2 divided b:’ 2 = |
Subtract n? (1, =, 9, ¢, 25) From the sequence: |, 3,5,7, 1, which has ath
term 2a -1

So the nth term is a* + 20 -\
Check

A= |3i.vc.sl+2.-\=1;n=2.3we,s'++'+-l=7,'A=35we.s‘l+6-l=\'+,'n

='+3:.v9.sl6+%-\=13;n=$3a.ves?.5'+lo-l=‘$‘+

n*4+2na-1

m Prove algebraically that the sum of an odd number and an even number is always odd. (2 marks)

Even number: 2a

Odd aumber: 2m + 1 (a, m :.nte.aus)

20t (2m+1) = 2a+ 2m 41
= I(n*m)'fl

200+ m) s o multeple op 2, so ot cs even; one more makes ot odd

Sum s meo.Js od.d
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2
[ 20 ] Simplify fully 2X_* 6x
Ax (2 marks)

Factorise the top
2x*4+6x =2x(x + 3)
- 2x(x + 3)

“x
Cancel the common pactor 2x
x +3
2
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