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1. The line /, has equation 2x +4y —3 =0
The line /, has equation y = mx + 7, where m is a constant.
Given that / and [, are perpendicular,

(a) find the value of m.
(2)

The lines /, and I, meet at the point P.

(b) Find the x coordinate of P.
O~) ¢ 49 = -2X+1X

S4i o y= —2X 43
< %

So M = -1
\ 2//

(2

((and (  are perpendiculac :

'%%M = -\
'-W‘“-:_\l— = (2)
T
W oy 2x+F = -Lx+2
= Y

{

—

= <,

=> BSx =-23
= %

=) \X 2-_§J
2z
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2. Find, using algebra, all real solutions to the equation

(i) 16a>=2+a

(i) b* + 72— 18 = 0

‘\) \ba*

L 3n
se ot =0 oc |ba -2 =
=> (&=0 QCr = L
2
I, 1
a'te 3
=> &‘-7-_|,7

W) \ex b=y

\3”—-\—:&3—\% =0
(y*q)(y-2)=0

=D

&

$=-2 v=%
L=~ Lt=1

o resol —L\o:i

sSbwhong
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3. (a) Given that k is a constant, find

simplifying your answer.
3)
(b) Hence find the value of & such that

()
|
)P
J‘—-
<
e
,].,
N
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Question 3 continued

(Total for Question 3 is 6 marks)
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4. A tree was planted in the ground.
Its height, H metres, was measured ¢ years after planting.

Exactly 3 years after planting, the height of the tree was 2.35 metres.
Exactly 6 years after planting, the height of the tree was 3.28 metres.

Using a linear model,

(a) find an equation linking / with ¢.
3

The height of the tree was approximately 140 cm when it was planted.

(b) Explain whether or not this fact supports the use of the linear model in part (2).
09 +-= 3, H=2-35
+=6 H=12123
ofadient = H,-H, = 2-28-2-35
o~y & -3
= O'S\é
se - -- H-H_- M(t—-tb)
H-273S = o-‘l\L-':—’.S)
U‘\: O-Nk —\-\-L[—'Z_,X

2

\-42m

b) +=z0: H= 031(6) V4
\ Y42

€rorn our paoded we can Seq
ok *=0 A=W, = [4n.

Se WS (-ac+ does S\»\Wb('{-
our  \near noded
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5. A curve has equation

_aep 2
y=3x"+—+2 x>0
X

(a) Find, in simplest form, %
X
3)
(b) Hence find the exact range of values of x for which the curve is increasing.
(2)

o) Y= 3 g2
Ay T bx —24Y Xt = l&ex - 2%
X

\

s&'L

C—

B) cuve (S aeeasing ) 3y >
d %

=> &X -4 >0
X'\.

=y bX"-—24 > ©

=  X* >4

o x> 8

10
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2xcm

60°
A 3xcm B

Figure 1

Figure 1 shows a sketch of a triangle ABC with 4B = 3xcm, AC = 2xcm and
angle CAB = 60°

Given that the area of triangle ABC is 18 V3 em?

(a) show that x =2 V3
3)

(b) Hence find the exact length of BC, giving your answer as a simplified surd.

0) Ara = absnC =8

3)

=D -‘.2:(_2763(_39155'\1\ Lo = \&S-i

=>  2x*.{E = \%SZ
22—

=D xt = \2

=> W = (o =ZZS§]

b coswme rule i o= B4 ¢t -2becasA
=) Qe = (1)L5\'+ ('S)LSL'- 222X ) Casbo
= RC = Bxt — 12 (3)

12
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Question 6 continued " ~
=> BEY = F™ = F (1)
=) R = ﬁ);]:(u ) = 2&2,1
/ —
(Total for Question 6 is 6 marks)
. J
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. The curve C has equation

k2
y=7+l xeR, x#0

where £ is a constant.

(a) Sketch C stating the equation of the horizontal asymptote.

3
The line / has equation y = -2x + 5
(b) Show that the x coordinate of any point of intersection of / with C is given by a
solution of the equation
2x*—4x+ k=0
(2)
(c) Hence find the exact values of k for which / is a tangent to C.
(&)

=V e
) 9 N =

_ N

14
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Question 7 continued

b = k&t A uyz -X+S
) 3= 1 and Yy

= Kl = —2X A S
~

=> T4+ X= -2Xx* 4+ Sx

=> 2x'-4Xx +tlL“t=0
" Z

c) -\‘W\t)emt i L e\ ey meck C ok
one_ ?b\n’c.

Se \D’L“(PM =0
= (-W-4@K)=0
=D 6 = €r"™

=D 2 = Kt

=> LK’ t&

(Total for Question 7 is 8 marks)
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8. (a) Find the first 3 terms, in ascending powers of x, of the binomial expansion of

6
(2 + —3x)
4
giving each term in its simplest form.

C))

(b) Explain how you could use your expansion to estimate the value of 1.925°
You do not need to perform the calculation.

) (24 2) = 25 (f)@s(g—if)‘
* (S % [0\
v 'z) (1') (-_&T>

= |64 + 14t + 135>

b) sole z-\-% = \-425

and  sudsSYTUe. e selutida iy

ouw  part (@) awnlver.

16
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9. A company started mining tin in Riverdale on 1st January 2019.

A model to find the total mass of tin that will be mined by the company in Riverdale is
given by the equation

T=1200—3(n —20)
where 7 tonnes is the total mass of tin mined in the n years after the start of mining.

Using this model,

(a) calculate the mass of tin that will be mined up to 1st January 2020,

1)
(b) deduce the maximum total mass of tin that could be mined,

1)
(c) calculate the mass of tin that will be mined in 2023.

(2)
(d) State, giving reasons, the limitation on the values of n.

(2)

a) n=\ : T = lz,bo—’s(l—u)\’
= |

“+onnesS

b) (200 - ((./UI'\C'\ T =20 +4the Zﬂé “"‘QM)
disa ?PWS
o T,-T, € = [)2,00 —Xs-zo)}ﬁ'um —i(q..'z_o)ﬁ
= ‘DlBI"('bhms

d) As vbgeied i Imv’l‘:(b), Twmar

15 reached whem n=20, hince
e wode| is onln valid for n £20.

T dotn| mag of fin cannot dicoue.

18
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10. A circle C has equation
x2+y?—4x+8y—-8=0
(a) Find
(1) the coordinates of the centre of C,

(i1) the exact radius of C.
3)

The straight line with equation x = k, where £ is a constant, is a tangent to C.

(b) Find the possible values for £.

o) Xr-ex + 3"-\-33 = &
(x-2)" - 4 A (Y>re) - \6
-2+ (Yed)™ = 2%

//
So  centr. (2,-%)
radiuS 28 = 253

2

1
&

) X=U : (K-2) + (g"‘—\-%g-\-lé.) =8
L31+%3+((K'L>1"\1f) = O
Xk 1S a tongedy e mere
S only  OTR m—\-efsec.—hm
So Bt -4%ac = O
@) -4\ (K—is_—\l) =
b = M-y —-1L
2% = (K"

22
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Question 10 continued

Ll
e
<
po%0s =4
=
AR
i
SR
=
o
‘O
=
s

(Total for Question 10 is 5 marks)
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11. f(x) = 2x° — 13x? + 8x + 48

(a) Prove that (x — 4) is a factor of f(x).

(2)
(b) Hence, using algebra, show that the equation f(x) = 0 has only two distinct roots.
4)
y A
y=1f(x)
/ O '
Figure 2
Figure 2 shows a sketch of part of the curve with equation y = f(x).
(c) Deduce, giving reasons for your answer, the number of real roots of the equation
2x3—13x*+8x+46=0
(2)

Given that k 1s a constant and the curve with equation y = f(x + k) passes through the origin,

(d) find the two possible values of k.

) £(9) = 2(9) - R 48D +4g

= Oé t. (X-9) S afache

‘o) (MQ AiSion
2x" —SX —=(2

X - q—\'u? 3 XA 8B+ €3
fz.y -8 Xt

= A 8>¢
=S ?(.Q- + 20
R0 0 00 Y
5 8 3 51 A 0 2 4 4 4
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Question 11 continued

O -12x + %R
~\2X + 4

O s .
So £(x) = (k-4N1¥*~-Sx-12)
= (x4 (1% ¥3)(x - &)
= (X-9)"(2X+72)
F
henwe £(x) hal jusy 2 dshact

roo €£S$ J X=Y
X= "%/

)  The curve 1S shitted doun L:ﬂ
2. unYg

So t/# ok rects = 3‘ 1° /
(N %
/ N

25
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Question 11 continued

A) we could have :

/\\ﬁ o (2 /\9/

AN

’/ T %
/ )
ﬂ(ﬂ sWwfded to 'F(‘A\ i+l {o
re bk \9353/ e \eftt by Y
e £(x- e £ (X4

S!ae SoiK L(-—\

26
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12. (a) Show that

10sin% 6 — 7cos@ + 2

=4 —-5cosf
3+ 2cosd
4)
(b) Hence, or otherwise, solve, for 0 < x < 360°, the equation
10sin% x — 7cosx + 2 )
310 =4+ 3sinx
COS X
3)

10(l~cos'©) —FasS&+ L
A4 25

0) LHS

r

|- -10cos? @ — Fe5&
Y 2SS

-[loe=s® +=mse-\z}
R4 259

E(Sae> S -4) (’2.(»8/(573

R (R "\"%JG)

= L — Seos©S = (LHS
_—— Z
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Question 12 continued

b we can wn&teod Solve -

H/ - Scosx. = W4 s
SN = "_:% oS

29
R R D0 AR —
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13.
VA
{
(
(
(R
J >
0 g(,s k X
Figure 3

Figure 3 shows a sketch of part of the curve with equation
y=2x—17x*+ 40x

The curve has a minimum turning point at x = k.

The region R, shown shaded in Figure 3, is bounded by the curve, the x-axis and the line
with equation x = k.

- 256
Show that the area of R is T

(Solutions based entirely on graphical or numerical methods are not acceptable.)

a) 5‘._9_= EXt - ¥4+ %O = O
X ax ~5)(x-3)=0O
X=5 X =%

3

(7

X =23 c,ow«‘)'ené& de Yre \s'\~
3
tumhg povt so x= ¢ 8 dre

one. Le one Oo0f4er. e k=4 .

32
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Question 13 continued

W
P“‘Mn_ z S[‘L\c‘-\?ﬂ -\—((-ox] dx

o)

U
= ['qu/ -\ x'}/ =20 X\']
4 3 o

[—2‘: (25¢) - 2 (69 +zo(le)—)

= | wug- ‘_"_“’.‘&]

E2

t

33
|
R R D0 0 Furn aver
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Question 13 continued
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14. The value of a car, £V, can be modelled by the equation

V'=15700e ">+ 2300 teR, t20

where the age of the car is ¢ years.

Using the model,
(a) find the initial value of the car.
1)
Given the model predicts that the value of the car is decreasing at a rate of £500 per year
at the instant when 1 =T,
(b) (1) show that
3925 7= 1500
(11) Hence find the age of the car at this instant, giving your answer in years and
months to the nearest month.
(Solutions based entirely on graphical or numerical methods are not acceptable.)
(6)
The model predicts that the value of the car approaches, but does not fall below, £4.
(c) State the value of 4.
1)
(d) State a limitation of this model.
1)

o) t=o.: V= |S300¢e 4+ 1160
U}goooj

bs Ok t""Tl éﬁ = - Sobo0
e

~0- 2S¢

dV = (—0-25)15700¢€
e ~6-1St

= -34725¢ "

36
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Question 14 continued

-0 ST
ok =T ¢ -3¢ = -SOD
@ - 0-2ST
=> 30\ZSQ = SO0Q
4
W) "' 2 soo 2 206
QA LS ST
-0-25T
.- (V\ Q/ ] = Y\E‘S?
207
—0-25T = (n &—g;)
26N
T = - 4Yin —GE"J

Y = RH ‘3eo\fi
(/ z

t% caeArJ'/ 2 Mok j

37
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Question 14 continued /ﬁ[
o FD) \

e — —

d) For large values of € +he car
1S huely to be Leorehh  lkess
Yo £2300 eventually .

38
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15. Given n € N, prove that n* + 2 is not divisible by 8
“4)

= K;*-—"

L’;

This is evidently nsf o whole number and heuce
net divisible by D

Tf nos odd;

let ne 2K+
2
n*+2 = (2kt) +2
3 g

= (2 kKt rksl) 2
3 -

40

P 5 8 3 5 1 A 0 4 0 4 4



PhysicsAndMathsTutor.com

Question 15 continued

3 3
= 3Kk + 2K +6k+3
2

= 2( &k CF€30) 432
3

T mmezdor 16 tun odld wuusber
betomie we hne om emen number + 3,
henee 0dd. Henee Has is wof duacble
by b e, owd At e neN

N+ s NoT  divisible by 9.
7

(Total for Question 15 is 4 marks)
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16. (i) Two non-zero vectors, a and b, are such that
la+b[=[a|+]|b]

Explain, geometrically, the significance of this statement.

1)
(ii) Two different vectors, m and n, are such that j/m| =3 and |[m —n| =6
The angle between vector m and vector n is 30°
Find the angle between vector m and vector m — n, giving your answer, in degrees,
to one decimal place.
C))

The Statemext Sayf!

1) The \en of dre. Sum of 2 vectys
1S equall to e indwidua\ \@61‘«3
SumMmmed t'ulgkhex

S a and b are | otb b

U2LAR(S 4hak 1\ en
#e sanme Straighik 1ine
\ (So '?0.”\“2}\) a

e h 4 hinu

a\\doa\f LInak ﬁ?p,w here lengh~ of
05 We Vo o L axbiless Han
o ond b x (egth KO+ (lengi L)

. A“‘b Sane hee /
L puk la+y

1S close. 4o
[/ N L o b

27 ywow lotb) =
la | 4 [b)
A ok the. Sides \\@.
on 1he Same \\n¢
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Question 16 continued
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_n 0’"’9\1—,
7 requind
/’/V\'-'- S = A
Mmen N
= 6
SnQ - n7Z0
2 G
L0 = (=8°
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