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BP-7?

I Given that
[(r_,

,.rEl -1 = r' 7' x 13", find the value of each of a, b nd c- t3l

.6*...62 (a) Express in the form a+bJE where a and D are integers.
.6

t2l
5-
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8P.73

(b)

" 
o =f+, showthat *' *\ = az. t3l

l7 x2 +8x-9r exRressUrffiry inpartialfractions- tsl
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8P.74

4 (e) Find the equation of the straight line that is parall el to 4y - 2x -14 = 0

and bisects the line joining the points ,4 (3, 1) and B (1, - 5) .

O) Find the area of th e tiangle ABC, where C is the point (0, -l)

t3l

t2)

5 (a) The graph /=dcosx+r,wherea>0,has amaximumvalueofT, anda
minimum value of 3.

Find the value ofa and of6. l2l
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(b) Using these values of a andD found in 5(a), sketch the graph y=acosr+b in
the space below for 0' < x < 360' . t3l

6 The expression f(x) =)y3 I *z * Dx - 9, where a and D are constants, ha< a factor
of (:-3)and leaves a rernainder of -24 when divided by (.r - l).

(a) Find the value ofa and of6.

PartnerlnLeaming
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BP-76

O) Using these values ofo and D found in 6(a), find the roots ofthe equation

f (-r) = 0 , showing all working clearly. t3l

7 (tl Explain why the coordinates A(0,6) , B(2,1) nd C(7,3) are the 3 possible

vertices of a square ABCD. t4l

ParlnerlnLeaming
74



BP -77

(b) Find the coordinates ofD, the fourth vertex ofthe square t3l

8 (a) Find the exact value of tan 150' 121

O) Given that 270" <0 <360' ,and that sind = -1, find the rralues of cosd and t3l' 13'
Ane.
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8P.78

(c) Solve sin 2.r = - 
f for 0' < .r < 360"
2

t3l

9 The height, I metres ofa ball above the ground at time , seconds after it is thrown

from a rooftop is given by h=80+64t-16t'z.

(a) Find the height reached by the ball 3 seconds after the ball is thrown

O) Find the time when the ball hits the ground

tll

12)

PartnerlnLeaming
76



BP-79

(c) Use two different methods to explain why the ball cannot reach a height of
150 m t6l
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BP-80

t0 (a) Solve the simultaneous equations

log" 2.r=3-logr(1 +l)
logr(2x+l)=1 tsl
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BP-81

(b) Given that logrx=a and log,y=fi..*pr"r, tog, 1E in terms of a and b t4l
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BP-82

ll (a) Find the coefficient ofthe term of x'y'in the expansion of ,*Z
3

9

tzl

t6l

/ t'l'o ro, t , o- the coefficient of ru is 99 times theO) In the expansion o, 
l, - , /

coefficient of xro. Show that /r = 3.
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BP-83

(c) Explain why the expansion of does not contain a term with x7 t2)
3x--
x

12 A circle C has the equation x'-22x+y'-16y+160=0.

(a) Find the radius of C and the coordinates ofthe centre of C

(b) Explain why the point (8, a) hes on circle C.

t3l

t2)

PartnerlnLeaming
81



BP-84

(c) Find the equation ofthe line that is tangent to the circle at (8, 4).

(d) A new circle is formed when C is reflected in they-axis.
Find the equation of this new circle.

t4l

tll
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BP-85

Do the following question on a sheet of graph paper

13 It is known that .r and y are related by an equation of the form y = ax * bxz , where a
and b are constants.

The table below shows recorded values of two related variables,.r andy.

x 2 4 6 8 l0
v 23.99 88.01 269.55 336.01 520.02

However, one of the values ofy in the table above was recorded incorrectly.

(a) By choosing a suitable scale for both axes, plot I €ainst .r using the graph

grid on the next page and determine which value ofy above is incorrectly

recorded.

(b) Draw the straight-line graph and use it to estimate the value ofy to replace the
incorrect recording you found in part f3(a).

t2)

t2l

t3l(c) Use your graph to estimate the value ofa and ofD.

End of Paper
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BP-88

llr

Aru frr 2022 3E .{dil lvlaih EYE

I
a=4.5,b=-3,c= 1

2a a+6
2t

t-
f' +* = f t +S.r15 +31 -8di = 62

lr'

]
l?rt +8x-9 'lx+5 -4

(x'+t) (:.r -t)
=i;r4+F;T

4a
1^r=-I-.l"2

ft
Ans 7 mit s

5a
a=2
b=5

6a
a =1,& =-18

6b
1=-J-0 5 or 3

la

7h
Fbint D is (5' 8)

SradofAB = 2

)
GadofBC= 5

Since pteduct of the gradients of .# and BC are
-l ) IheX arc perpendtcular

bngtholes= fi
bnglhoi}C= @

Since ,48 and BCaru perpendicular and aw the
same lengtlt, A,B, and C aru the 3 possible
wrtices of a square

b.,ariEl tEoDi4r E6bol H of l6rrE&.diDdbl10?I, trotl,d1rlbr Etpr*. 1,i]titbullla&rcb
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8a 11I5_EO'_T

8b -t2COsdr=-
13

*r=-l
t2

8r x = 120, 150,300,330
9a Sub t =3+ h= 128 m
9b It hits the ground aJler J secords
9r h=144-16(t -2)'

From the abmre equatio4 wr see the ma:rimum height
poxible ball can rcar h is only I 44m (sirrc e the Iowest

. ^16fr-2)'.posslble v6lue ol ' ' ts 4Io
Ii&tlod2
Assume the height can rcach \ than

-16f1 +64{ +80 = 150

Since the discriminant is negetiw, 0rere is solutbn to the

equatio4 me arrjng thal at no time will the height of the

ball reach 150m.
l0a x=2,y=1

l0h zo+lot.s
lla CoeffrcienloTtElermE 4

L*t14-2r4 tr=3.J
For the tenn x' b exi$, *re corresponding r has b be a

positive inbger. S ince itisnot, the r?does not appear in
tlu e xpasion

llc

l2a Cente is (11' 8),641*h5
l2c

r = -]rtro
l2d (r+1l)'1+fu-e)i =:s
l3a The y-value 269.55 is incorrect
l3h y= 192 (accept 186 b 198)

l3r b=5
a=2

BP-89

l8

&oririd lroday &bol Eil of lf,arEir.aiDdioal0ll, tE+ddl,, tb. &grr4 }'ililiIirarltrIaftr*b
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BP.90

Milk fthtlne frr 2022 3E Adrl Maih EYE
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I [t;I .JE].|=r".r'.,,

[t?I..r] . L =2" x'l' xlT
13

[2'" ?'" 2' ']* l3r = 2'x ?] x 13'

[2{5 
* ?-r]x 13-' = f," x ?r x 13'

a=4.5,b=-3,c=I
[B 1] for ear h

2t $*+5 S*+5
5:E^S;E
q+Jii

tI\,I11

iAll

2b k=4+#3-+ # =:t+st1l3

I r it-a+15
h' 31+8J15 3f -64 1J

=rr-e.IT

1-
.b' + * = 31.,'94 5 +31 -8,115 = 62

E'

tMll

tril1l

tAil

3
1?x? +8x-9 Ax.+B C

(r' +1)(3x - 1)
= 

-+-

(x'+1) (3x - 1)

l?xt +8l -9 = (3x -l){dx+B) + (x'? +1)

s,rt ,=1+c=-q
3

Suh x=0+A=5

Sub x=1(or y srit$le talue) )/l=?
l'l x1 +8x-9 7 x+5 -4+-

(3x- 1)(x' +1)(3x -1) (;'+1)

tIV[]

tlvx]

tlvfl]

tIVul

tAll
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2

-la I
4t -2x-14=0+ r.=lx+3 5

2

Gradient of line is 0.5

Midpoint of A(3. 1)and 8(L -5) is (2, -2)

sub(2,-2)into y =!aa( ) g 
= -3

v
I
2

3

Ur{11

lMll

[A1]

Jh Shoelace method on points A (3, 1), I (1, - 5)

and c(0, -l)
Ans 7 units

[M1] ECF for thls method
mark

lAll

5a a=2

b --5

lBll

tBll

5b Award full ECF for this question Max 3

Max and Min clearly shown

General shape of cosine curve - starts and

ends at max value

Axes labelled and every 90 deg labelled

lBll

tBll

[81]

6a f(3):0 ) 9a+3b=45

t(l):-24) a+b=-17

solving using any method

a=l,b=-18

tMll

M1l

lMll

[AU

6b Show long division working with

f (x)=)f q*z * rI-9 divided by x -3

1o get 2xz +7x+3

tMll
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3

2x2 +'lx+3 = (x +3X2y + l)

x = -3.-A-5 or 3

tMll

tAll

7a C,radofAB: -l
2

(kadofBC = 2
5

Since product ofthe gradients of .4,B and BC

are -1 ) They are perpendicular

Length ofAB: rE

LengthofBC: rE

Since ,AB afld BC are perpendicular and are

the same length, .{B, and C are the 3

possible vertices of a square

[M1] if ss found at least 2

gradients

lAll

tMll

[A1] conclusion

Midpoint of AC =(3.5, 4.5)

(3.5,4.5) is also the midpoint of BD

-r,)_=J_)-+x=)
2

/ ' '=4.5--> u=82'
Point D is (5,8)

OR

Student can use vector method (full credit if
method suitable and final answer the same)

lMll

[M1] written or implied

lAll

8a tan 150 = -tan 30

1.6
J:3

lMll

lAll

8b Applying PT to find that adjacent side is I2 []vI1]
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.t

cosd=9
13

tan d= -1
t2

lBll

lBll

8c Base angle = 60 deg

2x:24O,300.600. 660

x: 120, 150, 300,330

tAll

[B2] - 1 mark if answer wrong or
missing

!)a Sub , =3) h: 128 m tBll
9b Subi{) -16rr+6&+E0=0

t = -1, (rei)= 5

It hits the ground after 5 seconds

[]\,{ l l

[.{1]

9c Method I

-16r, +64r +80 = -re[{r -z)' -s]

h=raa16(t-2)'1

From the above equaliorl we see the maximum heighl
possible ball can reach is only l44m (since the lowest

possible value of 16(r-2)'z is zero

Method 2

Assume the height can reach h, then

-16r'z+64r+80 = 150

Consider b2 -4ac for lhe equation

-l6tz +64t-70=A

b' - +ac:(64)' -4(-16X-70) = -384

Since fhe discriminanl is negalive, there is solution to the
eqnation, meaning thd at no time will the height of the
ball reach 150m.

[Ml] atternpt ro
complete the square

tAll

[Al] e.onclusion

[M1] discriminant

lAll

[A1] conclusion

10a log, 2x = 3log, 2-logr(y +l) lMll
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log, 2r = log,
8

y+1

R

_t +I

other eqn: log, (2x+ 1) = I --+ 2.r'+ I = 5

Sludenl solves (via any ntelhod)

2r= 8 
aad 2x+l= 5

y+7

x=2,y=l

tAil

t{ll

tAutAll

t0h

i,or.(*)

)(toe, 
*'t'.loe.zz)

j(+tos, ,+tos, l'-:)

zo+lb-t.s

pIll

lMll

lMll

lAll
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6

lla It is the 3rd term in the expansion

r,),
( 2.J

Coetllcient ofthe term is 4

lN41l

[A1] or [B2l

11h

iT)
-k

)
(ieneral Ten.n it4-'

,1'

l4 /-,. (-r)'--(l)
1

Lel 14 -2r --5 )r:4

Subbing r : 4 into (l), rhe coelficient of lc5 is 100114

Let 14 -2r :10 )r =2

Subbing r: 2 itrto (l) the coefficient of /0 is 9lt'z

l00lt4 _ oogk ---

k2 =9-+k=3

(Don't award ans mark if ss concludes t : -3)

lN{rl

lMll

uvrlI

U!{ll

lMll

tAll

l1c Let 14 -2r:7 )r =3.5

For the term x7 to exis! the corresponding r has to be a

positive integer- Since it is no1 the / does not appear in
the expansion

[]vf 1]

tAll

12a (.r-tt)'+(y-s)'=zs

Centre is (1 L 8), radius is 5

t2b Subx:8,y:4

Zlrls = (8 - I l)'? + (+- a;' =25

= RHS

Since the equation holds when the coordinates are

lMll
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[M l]completing the

square

lAlllArI



7

substituted, the point is on the circle ["{ll

l2t Chadient of line segmenl from the point 1o radius

8-4 4

1l-8 3

Gradient ofthe tangent is -0.75 (tan perpendicular to
radius)

Sub in (8,4 ) into t,= -f*+"

3
4= -- (s)+c=c=t0

4

t=-lx+rc

[M 1] attempt 1o

calculate gradi cnt

lNlll

llvl I l

lAll

t2d (r+tt)'+(1.-a)' = 2s lBll

13a Points plotted in a line (except one)

The y-value 269.55 is incorrect

[vII]

lAll

l3h Line on graph AIUST be drawn in order to get get an),

marks for this question

t'
= 32 (accepl 3'l to 33)

J(

y = 192 (accept 186 to 198)
lM ll

tA1l

13c 42-22
8-4

b=s

a=2

[Ml] calc of gradient

lAu

lBll

END OF }IARK SCHE\IE
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