1 (a) It has often been said, to avoid relegation from football's Premier League, teams should
aim to score at least 40 points in a season. Each team plays 38 games, a win is rewarded
with 3 points and a draw with 1 point. No points are awarded for a loss.

Using Wand D as the number of wins and draws respectively, write down two
inequalities. One relating to the number of points a team needs to avoid relegation and
one relating to the number of games played.

(2 marks)

(b) Explain why W >0 and D >0 must also be conditions related to the problem.
(1 mark)

(c) Ateam has won 4 games and drawn 4 after playing 17 games. Write down two updated
inequalities for the number of wins and draws required for the remainder of the season
in order to avoid relegation.

(2 marks)
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2 (a) The leakage rate of water from a pipe, L 15~ (litres per second), is directly proportional
to the square root of the flow rate,SMs~1 (meters per second), which is the speed of
the water flowing through the pipe. It was observed that the leaking rate was 0.721s~1
when the flow rate was 0.64ms™"

Write down an equation connecting L and S.
(2 marks)

(b) Find the flow rate when the leakage rate is 0.491s~1.
(2 marks)

(c) An alternative model for the leakage rate is L =0.5s. Apart from when there is no leak
find a flow rate and a leakage rate for when both models predict the same result.
(2 marks)
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3(a) A soft ballis thrown upwards from the top of a building. The height, A m of the ball
above the ground after t seconds is modelled by the function

h(t)=15+8.4t—-4.9t2 t>0

What is the significance of the constant 15 in the function?
(1 mark)

(b) At what time is the ball at the same height as when it was thrown?
(2 marks)

(c) Find the time at which the ball is at its maximum height and what this maximum height
is.
(3 marks)

(d) How long does it take for the ball to first hit the ground?
(2 marks)

(e) Given that the ball first hits the ground at a distance 20 m from the base of the building
find the shortest distance between this point and where the ball was thrown from.

(2 marks)
4 Write the following in the form ,ekX where K is a constant and k >0.
(i) e3x X e2x
(i) 5%
(iiii) 2%
(3 marks)

5 Sketch the graph of ¥y =X2—1, labelling any points where the graph intersects the
coordinate axes.
(3 marks)

6 Find the length of the side PQ in the triangle PQR below, giving your answer to one
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decimal place.

1.7 em Not to scale

42°

(2 marks)

7 Find the coordinates of the midpoint of the straight line connecting the following points:
()(2,4)and (6, 10),
(i) (-3,6)and (5, 9),

(iii) (0, -8)and (3, 2).

(5 marks)
8 Intriangle ABC, A_é=5i+j and /4_C>'=3i—2j.
B
A
e
(i) Find B—C> in terms of i and j.
(i) Calculate |E—(_t|
(4 marks)
9 (a) Show that the equation 4x +2y —6=0 can be written as y =3 —2X.

(1 mark)
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(b) By substituting the result from part (a) into the equation 3X +2y —1=1 solve the
equations

4x+2y-6=0
3x+2y—-1=1
(3 marks)

10 Find the length of the straight line segments connecting the following points:
() (2,4)and (5, 8),
(i) (3,-6)and (-2, -14),

(iii) (5, -13) and (2, -7).
(5 marks)

11 On separate diagrams sketch the circles with the following equations
(i) XZ +y2 =9

(i) (x —4)2+ (y —3)2=42
(4 marks)

12 Complete the square for
(i) Xx2+8x—4
(i) 2x2+12x =5

(i) 5x2—3x+2
(3 marks)

13 Expand and simplify
(i) (2x +3)(x —4)
(i) 20(p +3)(p - 2)

(i) (y = Dy —2)2
(5 marks)
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14 Solve the inequalities:

(i)2x >8
(i) 3+2x <11
(ii)5+x>4x -1
(3 marks)
15 Use the factor theorem to verify that (X —2) is a factor of X3 —x2—14x + 24.
(2 marks)
16 The equation X2+ kx +4=0, where K is a constant, has no real roots.
Find the possible value(s) of k.
(4 marks)
17 (a) Given that (x +1) is a factor of f(x) =x3—=5x2+3x +9, fully factorise f(x).
(4 marks)

(b) Sketch the graph of y = f(x), labelling the coordinates of all points where the graph
intersects the coordinate axes.
(3 marks)

18 The vectors a and b are given by @a=3i—5j and b= —i +3j.
Find:
ha+b
(i) 5a,
(iii) 3a - 2b

(ivia-th,
(5 marks)

19 (a) Two forces F1 and F, act on a particle, where F1 =7i—2j newtons and

F2 = —12i—10j newtons.
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The resultant force R acting on the particle is given by R= F1 + F2'

Calculate the magnitude of R in newtons.
(3 marks)

(b) A third force F3 = Kkj newtons is to be applied to the particle. The constant k is to be
selected so that the line of action of the new resultant force RneW= F1 + F2 + F3 is at an

angle of 45 degrees to the vector j, measured anticlockwise.

Find the value of k.
(3 marks)
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20 (a) In an experiment, three forces are acting on a particle. F1 =7i—j newtons and
F2 = Xi+ y¥j newtons are both constant forces, although the values of x and y are

initially unknown. The third force is F,=ki+ k\/3j newtons, where k 20 is a

parameter that can be varied by the experimenters. The resultant force R acting on the
particle is given by R= F1 + F2+ F3.

Given that R=0 when the magnitude of F3 is 10 newtons, find the exact values of x and

y.
(4 marks)

(b) Find the magnitude of F2 and the angle it makes with the vector i. Give your answers

correct to 1 decimal place.
(3 marks)
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Answers

1(a)

(b)

It has often been said, to avoid relegation from football’s Premier League, teams should
aim to score at least 40 points in a season. Each team plays 38 games, a win is rewarded
with 3 points and a draw with 1 point. No points are awarded for a loss.

(a) Using W and D as the number of wins and draws respectively, write down two

inequalities. One relating to the number of points a team needs to avoid relegation
and one relating to the number of games played.

[2]
(b) Explain why W = 0 and D = 0 must also be conditions related to the problem.

[1]
(c) A team has won 4 games and drawn 4 after playing 17 games.

Write down two updated inequalities for the number of wins and draws required for
the remainder of the season in order to avoid relegation.

5

It has often been said, to avoid relegation from football’s Premier League, teams should
aim to score at least 40 points in a season. Each team plays 38 games, a win is rewarded
with 3 points and a draw with 1 point. No points are awarded for a loss.

(a) Using W and D as the number of wins and draws respectively, write down two
inequalities. One relating to the number of points a team needs to avoid relegation
and one relating to the number of games played.

[2]
(b) Explain why W = 0 and D = 0 must also be conditions related to the problem.
(11
(c) A team has won 4 games and drawn 4 after playing 17 games.
Write down two updated inequalities for the number of wins and draws required for

the remainder of the season in order to avoid relegation.

[2]

Fsavemyexams

#Fsavemyexams

D)

Avoln ReLEGATION

Aw+ D> Lo

NUMRBER oF G#MES

w+D £ 38

3w+ D> Lo w+D £ 38

(2 marks)

NUMBER TF GAMES CANWOT BE NEGA\WE

(1 mark)
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It has often been said, to avoid relegation from football’s Premier League, teams should

aim to score at least 40 points in a season. Each team plays 38 games, a win is rewarded > VSING TNERIBLITIES FROW (0\')

with 3 points and a draw with 1 point. No points are awarded for a loss.

(a) Using W and D as the number of wins and draws respectively, write down two @ 3 w 4 'D >/ L{— O ANO @ \/\) +D S g g
inequalities. One relating to the number of points a team needs to avoid relegation

and one relating to the number of games played.

2 ADD 1w PoINTS BLREADY RACHIEVED

¥ ©
(b) Explain why W = 0 and D = 0 must also be conditions related to the problem. @ % x L+ + 8 w + L" D >/ L\—
lllg 16 *3w +O = & O
(c) A team has won 4 games and drawn 4 after playing 17 games. 9 -1t
Write down two updated inequalities for the number of wins and draws required for @ -6 >
the remainder of the season in order to avoid relegation. E 3 W + D et 2 )‘('
5 2
“ g ADD 1N GAMES ALACANY PLAYET)
AN

®

7 exd #D £ 38

—.[i5
-17

WD L 21

3w+D =204 W+D & 21

(c) (2 marks)
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The leakage rate of water from a pipe, L 1s™* (litres per second), is directly proportional 0.)
to the square root of the flow rate, s m s™* (meters per second) which is the speed of
the water flowing through the pipe. CREARTE PROPIRTIGNHL TV (£ @UATIoN

It was observed that the leaking rate was 0.72 15! when the flow rate was 0.64 ms™*.

(a) Write down an equation connecting L and s. L 0 ’ s L - k J?
[2]
0.72 = kK o6

(b) Find the flow rate when the leakage rate is 0.49 1571, S oLvE FoR
< _ e R
2] k- 2—=—=-09
o0&
(%)
(c) An alternative model for the leakage rate is L = 0.5s. £
Apart from when there is no leak find a flow rate and a leakage rate for when both Q
models predict the same result. G; SuR I NTo EQup(SN
=
@2 Q
AN L— - 019 l S

2 (a) (2 marks)

The leakage rate of water from a pipe, L 1s™* (litres per second), is directly proportional \0)
to the square root of the flow rate, s m s™ (meters per second) which is the speed of
the water flowing through the pipe.

}_’: OQE

It was observed that the leaking rate was 0.72 1s~* when the flow rate was 0.64 ms™".
e SuB 1N L =0 L%
(a) Write down an equation connecting L and s. O L(» gl = i O\ S
[2]
oL
o s
(b) Find the flow rate when the leakage rate is 0.49 1s™%. J/S = o q

[2]

(c) An alternative model for the leakage rate is L = 0.5s.
Apart from when there is no leak find a flow rate and a leakage rate for when both
models predict the same result.

L GEAN T - UL s -
5*(7% -

[2]

0296 ms”

#F)savemyexams

(b) (2 marks)
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The leakage rate of water from a pipe, L 1s™* (litres per second), is directly proportional

to the square root of the flow rate, s m s™! (meters per second) which is the speed of x CD Sz — © O‘) =16
the water flowing through the pipe.

It was observed that the leaking rate was 0.72 1 s™* when the flow rate was 0.64 ms™*

' _o0.q
M OCs 2l | WS¢
(a) Write down an equation connecting L and s. S

(b) Find the flow rate when the leakage rate is 0.49 1s™*. oC = S

2] J—S—fl'g

[ 7]

(c) An alternative model for the leakage rate is L = 0.5s. = PL AN =
Apart from when there is no leak find a flow rate and a leakage rate for when both 9 S = l ¢ g = 3 . 2 4 ms
models predict the same result. (l;

E sug 1we®
SIMULTAWEOYS ERUATIONS 2 e o
0 T g | =0-S%x324=).62Ls
O L=oS3 @ L=o N

CHECK W E

(\)SSZO'QJ-5 \.GZ:OQIW Vo
65 =68 = &
Hiovenw Quapratic p(%:j? 5= 3. Dipms™ L A

0.Soc*~0.9x =0

(c) (2 marks)
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A soft ball is thrown upwards from the top of a building. A
The height, h m of the ball above the ground after ¢ seconds is modelled by the function SeTcH MODEL To VIUABLISE PRoklLemM

h(t) =15+ 8.4t — 4.9t* t>0
[Sm

(a) What is the significance of the constant 15 in the function?
(1]

(b) At what time is the ball at the same height as when it was thrown?

[Swm = Hetenr o Buicorng

[2]
in o
(c) Find the time at which the ball is at its maximum height and what this maximum £ s TARTING POIN7 OF @A w
height is. 9
>
B £
(d) How long does it take for the ball to first hit the ground? %
oz W

(e) Given that the ball first hits the ground at a distance 20 m from the base of the
building find the shortest distance between this point and where the ball was
thrown from.

[2]

3(a) (1 mark)

A soft ball is thrown upwards from the top of a building. }))
The height, h m of the ball above the ground after ¢ seconds is modelled by the function SOL VE FoR \n ( t ) = l S
h(t) =15 + 8.4t — 4.9t* t>0

2
(a) What is the significance of the constant 15 in the function? }/{ = \% 3 g . L‘, t - ’A' . O( t
(1]

2 =
(b) At what time is the ball at the same height as when it was thrown? A ) q t — . ZJr {: = O

[2] t(u.olt’gl()

il L.
o £=E5- 17

o

\

(c) Find the time at which the ball is at its maximum height and what this maximum
height is.

131

(d) How long does it take for the ball to first hit the ground?

#Fsavemyexams

[2]

t:]_]) SEcowDs

(e) Given that the ball first hits the ground at a distance 20 m from the base of the
building find the shortest distance between this point and where the ball was
thrown from.

[2]

(b) (2 marks)
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A soft ball is thrown upwards from the top of a building. C) ComPleETE THE Sseure )
The height, h m of the ball above the ground after t seconds is modelled by the function (28 <‘7C : b) vC

MAX Qb,’fd

h(t) = 15 + 8.4t — 4.9t* t>0

=l QI L B liE WS~

1 «Le.“l[tl _ L%t] WIS 20
(e -9)- 8] es e

Ao i HIE =

&
& % ( E- 6 > i cg_ = O
(e) Given that the ball first hits the ground at a distance 20 m from the base of the

building find the shortest distance between this point and where the ball was MAYX M UM q '3

o s L
hrown f <.t/),\) 7 ) S

[2]

(a) What is the significance of the constant 15 in the function?

(b) At what time is the ball at the same height as when it was thrown?

(c) Find the time at which the ball is at its maximum height and what this maximum
height is.

[3]

(d) How long does it take for the ball to first hit the ground?

Fsave myexams

[2]

1= 0. 837 seconng h=186m

(c) (3 marks)

A soft ball is thrown upwards from the top of a building. 0\
The height, h m of the ball above the ground after ¢ seconds is modelled by the function h ( "
SOLV'E FoR t)=o
h(E) = 15 + 8.4t — 4.9¢t* t>0
2 —_
(a) What is the significance of the constant 15 in the function? Lf- 7 q t - g L(’ t l S - O

i L= 8 B Sl
Lo} Q0N

(b) At what time is the ball at the same height as when it was thrown?

[2] IG'NL'/QE NE &GATIVE
%) SceuTion
(c) Find the time at which the ball is at its maximum height and what this maximum &
height is. 9
4
Bl E t 5 B 8 ‘ SEConDS
(d) How long does it take for the ball to first hit the ground? %
o W

(e) Given that the ball first hits the ground at a distance 20 m from the base of the
building find the shortest distance between this point and where the ball was
thrown from.

[2]

(d) (2 marks)
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A soft ball is thrown upwards from the top of a building. e) S eTcH MODEL To VIUALISE PRoBLEM
The height, h m of the ball above the ground after ¢ seconds is modelled by the function
h(t) = 15 + 8.4t — 4.9t £>0
PY THA GORAS
(a) What is the significance of the constant 15 in the function?
2 b'z gt
a-ro=¢
[1

(b) At what time is the ball at the same height as when it was thrown?

G
225 +Lo02 =625

(c) Find the time at which the ball is at its maximum height and what this maximum
height is.

[3]

(d) How long does it take for the ball to first hit the ground?

C = ‘(;QS: 2S5 m

#Fsavemyexams

[2]

(e) Given that the ball first hits the ground at a distance 20 m from the base of the
building find the shortest distance between this point and where the ball was

thrown from. 2 S M

[2]

(e) (2 marks)

Write the following in the form e**, where k is a constant and k > 0. . 3x 2 - 3% +2x X k
M e xex L> e XE€ e (U&ﬁ it loass )
(i) 5*
(i) 2* = ch.
[3]
oot (sing s the invene of €)
L) .
g Lﬂk’, 0 = S
o] o
ai B t\nS
¢ 9
= WHx
3 2
AN
ux) bat o= 2
2= e :
= W)=z
%)

4 (3 marks)
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Sketch the graph of y = x? — 1, labelling any points where the graph intersects the

coordinate axes. t DZAN CURVE THEN AOD AXES
@umoeatic \_)

A:j

131

OC INTERCEPTS SOLVE J:O

Se?=il =@ J:xz—\
2t = | g
9
0]
=ty =41} g
3 -
(“lo) (',O) N (-!,o) (e) o

3 INTERCEPT 2C=0
o’-| = - o)
(OI-')

5 (3 marks)
:iex::tiir:l::::::cg:.hcfthesidePQinthe triangle PQR below, giving your answer to one | DENTIFY WHICH SIDES ARE NEEDVEY) (A , O )
Q
<
17c.@ Not to scale ?lﬁn A’PPROPR' A7e T’Ql C' QHTIO
o A
P
H SH ¢'u
[2]
g RANGE

LABEL TRIANGLE ‘>’<>’. SBSTITUTE VAL VES ANVD REAR

) b i E

(HVPDTE"’“E/ADMCENT’OPPDS'TE @ TAawx=p  TAN LD = A

6 (2 marks)
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Find the coordinates of the midpoint of the straight line connecting the following points:

0]
(i)
(iif)

(2,4) and (6,10),
(—3,6)and (5,9),
(0,-8)and (3,2).

MIDPOIWT

7
In triangle ABC, AB = 5i +j and AC =3i— 2j.
4 ? THINK oF
VECToRS A
Y/ T ouRNEY
@) Find BC in terms of i and j.
(i)  Calculate |ﬁ|
MRAGLNITUDE OF VECTOW
~ LENGTH
8

1, SaveMyExams © 2025 Save My Exams, Ltd.

N [2+6 44O
\ (, =

2z 2

)= | (. 7)

[5]

)2 )09

#Fsavemyexams

in <O,+f
2

ORI

ANSWERS CcAN KBE LEFT AS 1mPRIVER
ERACTIONS WHERE APPROVPRIATE

(5 marks)

|> BC = BA+AC or AC - AR
3i-2§ -SL-¥

g8 - -2i-3}

=

’l‘l) USIW G PY THIKGORA S

\B—Z\\ = j (’2)1 *(’3):\ NEGATIVES

CAn BE 160020

#F)savemyexams

L+%

18C\ = 3

R_ Leave v surp
FoNem

(4 marks)
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(a) Show that the equation 4x + 2y — 6 = 0 can be writtenas y = 3 — 2x.

[}

[1]

a) b + ZU -b
(b) By substituting the result from part (a) into the equation 3x + 2y — 1 = 1 solve the +6- L‘ x <

0
> +6-4x
6 —4x

"

equations l‘a 5
4x+2y—-6=0 %lg i
3x+2y-1=1 u:s-}x

[3]
;
4
£
3
3

AN

9 (a) (1 mark)

(a)Shcwthattheequation4x+2y—-6:Ocanbewrittenasyz l’) Wb ‘dz 2-9x frwvx(a) Gk @ 4o dlmwinade j

[1]

3-2¢)-| =
(b) By substituting the result from part (a) into the equation 3x + 2y)— 1 = 1 solve the 3z + 2( ) I D‘P&l‘d brackeks
equations 3 tb-4x ~| = | &M\,{Fﬂ
4x+2y-6=0 (0] +x,-lC-z+5 = )*i,‘l
3x+2y—-1=1 @ [+ A
[3]

e Sub x=4& inko &=3'11 and sdmhw[:w\da.
33 {We can ol su i ik © or @ b sinty. s thasulbjeck har, i WL &2 fsiero sive.)
g y- 3" 2UY - 5
AN =4 Y5

(b) (3 marks)

4 SaveMyExams © 2025 Save My Exams, Ltd.  Get more and ace your exams at savemyexams.com 18



https://www.savemyexams.com/?utm_source=pdf

Find the length of the straight line segments connecting the following points: N Q \
M  (2.4adG,8), ! > ( s >
(i) (3,-6)and(-2,-14), ') f(fs' 2) g i
(ii)  (5,—13)and (2,-7).
2 (3
[+ 6= J2s - [5
DISTANCE BETWEEN Twe PoInTs

PYTHAGORAS ii) (_2_3)1 " (—‘4-;6)1
A= Jle-2) 1 (Yep) B pCAEEROL

WITH NEGATIES

(9" +(8) = (/34 P

[WSuRD FomM VNLESS
ASKED ToROVND

i W - (_7 o \3>zﬁ

[T 6m = Jus Sponrses
-13fs

Fsave myexams

10 (5 marks)
On separate diagrams sketch the circles with the following equations -
5 eise CENVTRE (o,o) rhp(vs =3
(i) -4+ @-3)?%=42 “j

[4] ',)
EQurTiow OF A cIRCLE f\
(JC-O\)l-L(j-b)l:rl —JK(M) S

£ -
bns centRe (ab) €ADIVS r "‘3 7
£
§ H) centRE (4,3) RADIVS =L
AN
NONEED Te
Crece LABEL AXEDS
SHovLY
TOvCMJ"WIS S
SMovin o
e BeLov ekl
s [
" (4 marks)
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Complete the square for
i x*+8x—4

(i) 2x?+12x-5
(iii) Sx?-3x+2

D) asl, b8, 4
0 p-%
[0 c-p

® alcrp)+

12
Expand and simplify
(@) Q2x+3)(x—4)
i) 2p(+3)(p-2)
(i) G-DE-2)?
13

1, SaveMyExams

y- ax*t+bx +C

& 2
u;q(zfp) +q

Py

g= 4= =10

(=+4)-20

© 2025 Save My Exams, Ltd.

3]

[5]

#Fsavemyexams

#F)savemyexams

u) a#l
O Fockor ‘o o RHS 2(x*+6x) -5
©] Woﬂuj with (11+£.x) al\\j, P % P %:3

® s weriing with (¢4 63) eny, g B ¢0-3%- 4

@ Bpard ard siylify 2pe ¥ 3-9) -5
= (e - 18 -5
= 1{14-3)1- 22
i) axl
@ Foctor o an RHS Bx'- 3 +2
® worving it (24 eny. ¥ H pepeze

@ sk vorisng with (- onye g ¥ ge0- (3 -
@Bpudw\sh%

(3 marks)
) ﬁ = 2 3x -12 Exqond
i) (lx+§éx/~l\) = 2¢*-8x +3x oy
=llax*-5x -
W) My out Hee brackess firck.
Fn
(p+3)(p-2) = p*+3p-20-6
Taen nautkiply Y rehulb 0 -
2(y e p-8) = | ag'+ 2 -
W) Mulkiply aut 2 brockats fust.
A O PR YR TR
= (- 51 y-2y
= 5"'&1*‘*
Tuwn mulbiply A2 reswlk by fha rtvasiang pouiv of beadets
(&J@‘O = ittty
= 33-5”;,88 s
(5 marks)
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Solve the inequalities: - )

@i 2x=8 7
(i) 3+2x<1l 9 g 2 2
(i) S5+x>4x—-1

(3]

lk) 3+2x¢ < |l .

>-:—2

2 < 8

<4

Fsavemyexams
|
»

UL) +x > Ux -|

»1+\() @ B5. D»’CH

*5(, >+3

2 >X

14 (3 marks)

Use the factor theorem to verify that (x — 2) is a factor of x* — x? — 14x + 24.
e e [T
Lok f60)=x7-x x
[2]

Facke thacrurm: I (x-2) s a fackor of (), tn £(2)=0.

£2) = (- (' - W(2) +24 = O
o (x-2) is a factor .

#Fsave myexams

15 (2 marks)
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The equation x% + kx + 4 = 0, where k is a constant, has no real roots. A
Find the possible value(s) of k. "o teal m\ — 5 distiwwwant <0

4l a=| b=k c=4

b-ltac = K- 4()(4) = K*-16
K2-16 <O
(k+¥)(k-9)<0

é Shekda B graph o @ uinre g sdukions ase .
£
¢
3
AN
§<0
s
i
Thek=w
-4 < k<4
16 (4 marks)

(a) Given that (x + 1) is a factor of f(x) = x* — 5x? + 3x + 9, fully factorise f(x). .
a) Wse ?obdnom{al division to divde f(x) by (x+\).
[4]

(b) Sketch the graph of y = f(x), labelling the coordinates of all points where the graph & 5 51: -6x +9
intersects the coordinate axes. z ST 3
(=) |
. T -6 +3x
et =)
qx +19
2 qQx + 9
: 5
q) -
£ Now factorise te quadiabic. ?
% what 2 nwwbers wmb'pljtoaw‘i and add b gine =6 ¢
-3 ad -3
i ’ e (
rodts .
1r-6x +9 '?’Pe’a'ked'
= (z-3)* ®  (x-3)(x-3)
So €3 -52* +3¢ +9 = (1+|)(1‘5)L
e (4 marks)

4 SaveMyExams © 2025 Save My Exams, Ltd. ~ Get more and ace your exams at savemyexams.com 22



https://www.savemyexams.com/?utm_source=pdf

(a) Given that (x + 1) is a factor of f(x) = x* — 5x2 + 3x + 9, fully factorise f(x).

)= (z+l)(:-3):'

(b) Sketch the graph of y = f(x), labelling the coordinates of all points where the graph
intersects the coordinate axes.

[41

31

(b)
The vectors a and b are given by a = 3i — 5jand b = —i + 3j.
Find:
@) a+b,
(i) 5a,
(iii) 3a—2b,
(iv) a—tb.
[5]
(K] nE :.L A'Noj'
L/uNoiQo (01 CATE VE URS
1) (31—5;_ + (—l_ +3§_)
s . ADD VECTORS
2.‘. -2} LIKE ALGEBRA
R
i) 5(30-5F) @ moenesy R
s o BY SCALAR
IS -255
18
1, SaveMyExams © 2025 Save My Exams, Ltd.  Get

b) Twe x* coefficent s |, s
'cus\‘sq.pcsit'wewbic:[\/

foots cccur when $9=0

(z+l)(x~3)%i0
repented
=-l, 3 3 o

’

ﬁr\d\d»m(\s intercept by Subb(‘cﬂ 220 nto egn.
y= (0+)o-3y"= (O(»' =19

y
©9) ’\

©,0) (3,0)

#Fsavemyexams

(3 marks)

TAKE CARE WNTH
) ) /T{ . NELATI LES
M) 3(31-53) - 2(-1L +33)
qi —ISJ' + 21_ = é’j" MULTIPLY 09T
THEW (oLLedlT
ToceTHER

ni_-'zuj‘_

W) (3i-55) - t(-1+3)

A__ 1eentr L same as
0 v > NUMERICKL SCALAR
3i-5) +ti -3t

#F)savemyexams

>

j_

FAc7RISE
TAkING OVT 1§
Componw eVT §

@*t)’\_ - (s+3t)}y
J

TRRE OUT WE GATI VE ASFACTR,

(5 marks)
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Two forces F, and F, act on a particle, where F; = 7i — 2j newtons and
F, = —12i — 10j newtons.
The resultant force R acting on the particle is given by R = F; + F,. &)

(a) Calculate the magnitude of R in newtons.

|
|
2l
e
e

(3]

A third force F3 = kj newtons is to be applied to the particle. The constant k is to be
selected so that the line of action of the new resultant force Ry, = F; + F, + F3 isatan

angle of 45 degrees to the vector j, measured anticlockwise. ] R ' _ B 1, lZ?. o 12 W ’

(b) Find the value of k.

31

#Fsavemyexams

19 (a) (3 marks)

Two forces F, and F, act on a particle, where F; = 7i — 2j newtons and
F, = —12i — 10j newtons.
The resultant force R acting on the particle is given by R = F; + F,. b)

o = &+ 5
= -5(- 12d + LJ
= —Sg_: + (k'\Z)J

(a) Calculate the magnitude of R in newtons.
g: *SI_Q»IZVJ 3]

A third force F; = kj newtons is to be applied to the particle. The constant k is to be
selected so that the line of action of the new resultant force R, e\, = F; + F, + Fy isatan
angle of 45 degrees to the vector j, measured anticlockwise.

(b) Find the value of k. e Q T L{»SD ’ e wﬂﬂ\h‘mcﬁ s l’. o\nc‘ki
=new 5
[3] (OWPNWS st be W

k=12 =5

#Fsavemyexams

k=17

(b) (3 marks)
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In an experiment, three forces are acting on a particle. F; = 7i — j newtons and

F, = xi + yj newtons are both constant forces, although the values of x and y are > e
initially unknown. The third force is F; = ki + kv3j newtons, where k > 0 isa a , FS l = \/ K e + ( k ‘{?) =10 = 2k
parameter that can be varied by the experimenters. The resultant force R acting on the W<y
particle is given by R = F, + F, + F;. =
’
(a) Given that R = 0 when the magnitude of F; is 10 newtons, find the exact values of x F_s = gg + EEJ
and y. -

N
[4] N . \ e Y
K=ot Y] +be + ‘(\J
(b) Find the magnitude of F, and the angle it makes with the vector i. Give your - &
answers correct to 1 decimal place.

]

#Fsavemyexams

3 +x+5=0

x==12 ld=l-SJ§

20 (a) (4 marks)

In an experiment, three forces are acting on a particle. F; = 7i — j newtons and
i  —
F, = xi + yj newtons are both constant forces, although the values of x and y are ) 2 &
= fowiey 5 -cJ3)
initially unknown. The third force is F; = ki + kv/3j newtons, where k = 0 is a b l F’L I = \]—.‘ZTU— = / ( (7') + (l e
parameter that can be varied by the experimenters. The resultant force R acting on the
particle is givenby R = F, + F, + F;.

\f

4.2 Newtons (14p)

(a) Given that R = 0 when the magnitude of F; is 10 newtons, find the exact values of x

andyi —F.66..
x=-12 L:(: “

(b) Find the magnitude of F, and the angle it makes with the vector i. Give your
answers correct to 1 decimal place.

=

#Fsavemyexams

X

n
=
S
'9
)

= 180 - ton ;—éfi—‘) = 4+.4° (1dp)
dodunse
from

(b) (3 marks)
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End of year

Related notes

Revision Notes are crafted by expert teachers and examiners, aligned with exam
specifications, and cover every essential topic for your exam. Use this handy index to
quickly find the resources you need related to this test.

Scan for Revision Note
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It has often been said, to avoid relegation from football’s Pr...
The leakage rate of water from a pipe, L space 1 space strai...
A soft ball is thrown upwards from the top of a building. Th...
Write the following in the form ,e to the power of k x end ex...
Sketch the graph of space y equals x squared minus 1, label...
Find the length of the side PQ in the triangle PQR below, giv...
Find the coordinates of the midpoint of the straight line co...
In triangle A B C comma space space stack A B with rightwa...
Show that the equation 4 x plus 2 y minus 6 equals 0 can b...
. Find the length of the straight line segments connecting th...
. On separate diagrams sketch the circles with the following...
Complete the square for (i) x squared plus 8 x minus 4 (ii) ...
. Expand and simplify (i) left parenthesis 2 x plus 3 right par...
. Solve the inequalities: (i) 2 x greater or equal than 8 (ii) 3 p...
Use the factor theorem to verify that left parenthesis x mi...
. The equation x squared plus k x plus 4 equals 0, where ki...
. Given that left parenthesis x plus 1 right parenthesis spac...
. The vectors a and b are given by bold a equals 3 bold i mi...
. Two forces F1 and F2 act on a particle, where bold F subs...

. In an experiment, three forces are acting on a particle. sp...
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