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where a and b are constants.
When f(x) is divided by (x + 1), the remainder is ‘4

(a) Show that a+b=-1
(2)

When f(x) is divided by &= 2)) the remainder is 23

(b) Find the value of @ and the value of b.

Y3IdY SIHL NI 31IYM LON Od

(C))

=11 ¥ inder
£GA)= (1) + alAP -3 4 b(1) +5 vV M4
H=21-0-3-b+S

4 :-a-b+3

2%

atbz=-1 @
atb=-1 v

. auy SIHLNI LM 1ONOG

f(2) = (24 a2 -3(2) 4 b(2) +5 v

723 = 16 +8a-1242b4S
= 8ai12b+9
= - v M
a4 bz-16 ®

®-0:
3a = -15
az-5S v, M

Sub a:-5 inte ©
-5+b=-1
b: 4

az-S, b=4 v A1
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Question 1 continued
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Question 1 continued
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Question 1 continued
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2. A curve has equation
y=x —-x—16x+2

(a) Using calculus, find the x coordinates of the stationary points of the curve.

(C))

(b) Justify, by further calculus, the nature of all of the stationary points of the curve.
3)

V3IdY SIHL NI 31IYM LON Od

iy
o

23x 2% - 1

322-.2x-16=0 v W

(x2)(3x-8)= 0O

. x=2-2 w=8 vV M
3

b. When 9°Y >0, stotionary point is a minimum

d=®

p . . N b
dx®

Fsiiiionaa:

dly -6x-2 V M s

i
xz-2 x: 8 §o0 - 2080
S
S
T

2y = 602)- ﬁ"(“’;)"l SR

b‘ “\ .....
=-12-2 2 16-2

=~y P L |

VMQM—\S&L%BL vdWM v A
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3. (i) Solve

7x+2 —3
giving your answer in the form x =log,a where a is a rational number in its simplest
form.
(&)
(i1) Using the laws of logarithms, solve
0 ® 5)
i Igg(g"lz h!n#ﬁ) loa(2) = - )
:’zn - 3
loga(3**?) = log(3)
(x+2)1og3 ()= logy () ® v M1
X42 = 1093(3)
A= 10g3(3)-2 € 2:=logy(Hd) vV
x = \9%411);‘93!(‘“\
2 clogz (@) @ vam
®
W ab) = 4+ logb
14 + u) = Sz(s-y\
14 u)l= - v M
logq ‘ E‘(E’iﬂ )I - ‘%a_ ‘5'\,1) = -1
log, [YO1D ], .4 g
Ls-y |
yiy#®) = 277 vdma
5-y
ylys®) = 5 .1
2 2/

~N
Leave

blank

29 48y 4y-5=0
292 +9y-5=0Y M
-1 S)= v 1
24-1=0 y+5=0 .. Has? -4 - = - -
y=1 y=-5 v:=3 vm
V32
8
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Question 3 continued
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4. (a) Find the(first three terms) in ascending powers of x, of the binomial expansion of
(2 + px)6

where p is a constant. Give each term in simplest form.

“)
Given that in the expansion of
1 6
(3 - —x)(2 + px)
2
the coefficient of x* is =
(b) find the possible values of p.
“4)

a. | BINOMIAL EXPANSION FORMULA:
(a4 bz)‘ = a" s (2)4"‘(\)}.)‘ 1(2 )g"z(bx)t 4.4 (nh)a‘ (b)(y'M + (bav.)n

This is the CHOOSE funciion on your calculador

6 S 1 y 9
(Geox) = 2‘1“:)?_(9;) i(‘,’l ()

= 64 £ 6X32 xpx + 1S X16% p"x‘ v M First 3 terms needed m\\’.
: 64 +142px + 240%x"
= 64 +192px + 240p x>
7t 3
val v A VA1
—— e ————
b. - Lx)(2+ ¢ = (3-4x)(64+992px+ 2xt)
v )
Tmsgmldéa_w‘_tblx_tﬂm‘
“3x = 3mauop'x® + (-Lx)x192ex v M4
4 2
3 at = !209“1" - 3‘0:1
* L)
-3 ot = 2 _agp)xt

?t = 920p%- qp v aM

[:-nop“- AUp+3 =0
L]

2 .38 = v A

p= -btJ;" - ;;c

2a

= - (-386) 2 {(-33w)* - 3)
2(2220)

~N
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Question 4 continued
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5. (1) Use algebra to prove that for all x > 0

Bx+132243x
3

(i1) Show that the following statement is not true.

“The sum of three consecutive prime numbers is always a multiple of 5”

— Original statement
3x41 % 23 ) re id
Gxa O3] vma
Q4 6x41 2 ¥x 3k

x 'y 6x 41 % 12x

Wt -6x+120 ) factorise

(2= 20 vm

This is o frue statemend os all squace numbers cannot be negative

 Actual proof :

(3x-1N*2 0 7\

x2-6x 41 %0

ii. Use o counterexample +o disprove +he stotement
e.qg. 5t141=23
W
cudive ofi
_ 5474N=23 ,notdivisible by S o statement is false v/ B4

~N
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Question 5 continued
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6. (a) Show that the equation
3sinfcosl ) 1 O
—— = 5tand sind # — ()
2sinf —1 2 b
2
can be written in the form =
=
. . . -
3sin’0 + 10sin’ 6 — 8sinf =0 m
@ 5
-
) L
(b) H Ive, for —= < x < — =
ence solve, for —— <x < —
4 4 X
m
>
giving your answers to 3 decimal places where appropriate.
“4)
® @
a. [tand= sind 20:= 4-sin20 =
cosd S
—mw o0 0%
25in® -1 b
5
g
2sin®-1 cos® ) 2
/_cross multiply E
35in0e0s?O = Ssind (25in0-1) v mA ‘*E :
3sinpcos?0 = 108in*6 - Ssin® o
- si ' - "t - \ 0 v MA o2e2e%0 %%
ing - T - ¥ { o2e2e% %%
35in*0 +10sin® - §5ind = O -
350 440sin*0 - %300z OV A1* %
e
b mjna the answer ip part (a): 2sin”0 £ 4Dsin®6 - gsinb = O 8
35in2Xcos2x . Stanlx =D 3sin’ 2z 410sin*2x - 8sia2x = O \;\%\;\\;
2sin2x -1 \E-\l\\\\
B
3sin® 2x 4 108in* 23 - Esin2x = O ;ll\\
sin2x (3sint2x +40sin2x -8)=0 v \E\\
S
sindx (3sin2a-2) (sin2x +4) =0 \é\\
RN \<
. \ ' R
Don’+ foget about the cange of values of ! =
Nex <N =5 -0 <2x< T i
q 2 2
J

16
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Question 6 continued
5 sinle =0 3sin2x -1=0 siplx +l =0
E 2x= 0 sinlx = 2‘% M sindot = -4
n 2=0 2% = 0.729%--  x_ not pessible as sin hos range -1 401
s
= = 0-36486...
= x 36486
DE: = A= 0. i -1 %< T Sin2x is
£ 7 1 s
o /s M CAST diagram isn’t
= 2 :
(@) coh -~
: / :
AT
2 7
S
e
@
s
SRS
% i
oy
=
% rergdte
o
AT
s
s =
Y,
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Question 6 continued
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7.
P (kW) A

3

2

1 R

O‘\/‘|||||||||||>

7 8 9 10 11 12 13 14 15 16 17 ¢ (hours)
Figure 1

Solar panels are installed on the roof of a building.

The power, P, produced on a particular day, in kW, can be modelled by the equation

where ¢ 1s the time in hours after midnight. The graph of P against ¢ is shown in Figure 1.

A table of values of # and P is shown below, with the values of P given to 4 significant

figures where appropriate.

Time, ¢

(hours) 10 10.5 11 11.5 12

rower, B | a2 1.882 2.45 2.821 295

(kW) % : - S

(a) Use the given equation to complete the table, giving the values of P to 4 significant
figures where appropriate.

(2)

The amount of energy, in kWh, produced between 10:00 and 12:00 can be found by

calculating the area of region R, shown shaded in Figure 1.

(b) Use the trapezium rule, with all the values of P in the completed table, to find an
estimate for the amount of energy produced between 10:00 and 12:00. Give your
answer to 2 decimal places.

C))
a P=0.4s+2%™ 42™t - (41

t=10 =15

P=0.95+ 25" 3 27 - (40-12)" P-0.a5+ 2% ™ 4 2™ - (11.5-m)

P=12 P=2.821 (ugp)

1.2 2.821|
20
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Question 7 continued
b. |TRAPEZIUM RULE
= b
(o ] L Yy dx = “—z b‘ (3’.1 yai + 2‘ Vit Yate..t Va1 ) I » Where h:b‘Ta
-
: . * 'ﬁ heights of strips in between the first and last 7
E width of each strip he-g:\:r:: ::«: :;::v:;\; last namder of skrip§
=
E h=12 ;10
g A Thece are 5 coordinates »Ss 5-1=4 sirigs used
5 h= 0.5 vea
Z
(@)
(]
=4 (1882 42. .821) A vAMfE
2
= 461 kwn (dp) VA4
<L
L
oc
<L
0
pa &
=
=
i
i
08
=
=
(@)
o
o
8
=
i
e
B o
S
=
T
SR
=
O
S
a:
B35 Q7
(Total 6 marks) T
J
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8. Asequence a,a,,a,, ... is defined by
2
a. . =2a,+3) =7 8
a=p-3 2
o
post|
where p is a constant. E
=
(a) Find an expression for a, in terms of p, giving your answer in simplest form. =
¢y -
: -
Given that Zan =p+15 :
n=1 =)
m
>
(b) find the possible values of a,
(6)
Q. O4=p-3
LY 2(114 + 3)1 -3
Gz 2[ (p-2)+3]" -3 :
a2z 2p%-% 8
2 S
'Q1=ZP -1vm 9
3 Z~iE‘-i
o
b zﬁa = p+1S  Means that sum of first 3 teems is equalio p+1S ;,ﬁ,
n:1
el ape2pi3 agz 2(aye3)*-3 =
= 1[(19‘-1)4'3.‘ -3 vm %
2
= 2(291"‘) kS ;
m

=2(4p" -16p*+16) -7
= 8p-32%32-3
az = 8pq'32p2+ 25 S8

Qi+ 02 & gz PHS

24 701- u_z9.2 v/
Bp" -30p +p 15 = pHls
8'0" -30p* =0 v
P‘(Sp"-?&b\ =0

2_ 2.30-0
p=0 p =25 s
: 4
ags 2p-%

'Y > 2
aq=2(0)-1 01:2(‘@) -3
Qa2=-1 a;z=1

b ] ? 2

/dMA
s~ a4 v M
2

22
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Question 8 continued
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Question 8 continued
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9. Afircle Chas equation

where £ is a positive constant.
(a) Write down, in terms of £,
(1) the coordinates of the centre of C,

(i1) the radius of C.
(2)

Y3IdY SIHL NI 31IYM LON Od

Given that the point P(2,3) lies on C
(b) (i) show that 5k’ — 17k +6 =0

(i1) hence find the possible values of %.
3

The tangent to the circle at P intersects the x-axis at{pOInt Ly
Given that 'k < 2

(c) calculate the exact area of triangle OPT.
(5)

-
Serers
:-;9‘.;
Z-ié‘.-i
a <
om0

o.i. centre (k,2k) Vg1

i radius Jk+3 v B4

in P(2.3) into 2 ¢ (y-2Y= k4T

(2-10%+ (2 -2)* = ka3

U-Yrtk®+ 9 -T2k +4 = kAT v ma
6k2-1Ik+6 =0

Sk?-13Ix46=0 v A1*

i Solving for k in Sk*-13k6=0
__|QUADRATIC FORMULA
I PO Y'Y [T
20
kz-(-13) £JERY - u5)6)
2(3)

= v A

26
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Question 9 continued
<L
L
3
L
4
XL
—
=
L
E
-4
= v \\
5 3
= / p(2,3)
(@)
(@] 6‘!:0-3) o h
o él
N7\
~N—_—
<L
L
0
<L
o)
I
=
=
L
e
=
B Gradient of the radius ot P: M#J’%
= 2-%
Q
£ mp= M
3 3
< 4Eqmﬁnmd'_tmgw+‘-
o
P y-3= -2 (%-2)
7o) 1"
b
=
E i - i
g O0-3 =-8 (%-2) vm1
o "
; é.s_ - ﬂ.-i
k= 8
Q
=
o % =49
5 T
T(%2,0)
8
J
27
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Question 9 continued
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Question 9 continued
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10. In this question you must show detailed reasoning.
Owen wants to train for 12 weeks in preparation for running a marathon.
During the 12-week period he will run every Sunday and every Wednesday.

e On Sunday
e On Sunday in week 12 he will run 37 km

He considers two different 12-week training plans.

In training plan 4, he will increase the distance he runs each Sundaydyjthesameamounts

(a) Calculate the distance he will run on Sunday in week 5 under training plan A.

(&)

In training plan B, he will increase the distance he runs each Sunday by the same
percentage.

(b) Calculate the distance he will run on Sunday in week 5 under training plan B.
Give your answer in km to one decimal place.

(&)
Owen will also run a fixed distance, x km, each Wednesday over the 12-week period.

Given that

® X is an integer
e the total distance that Owen will run on Sundays and Wednesdays over the
12 weeks will not exceed 360km

(¢) (i) find the maximum value of x, if he uses training plan 4,

(i1) find the maximum value of x, if he uses training plan B.

S))
}
a.’ By the same_amount” indicates there is o common differance , which means ue are dealing with an
— aribametic sequence 0000000000000 ' T .

[NTH TERM OF ARITHMETIC SEQUENCE

an= a+(n-1)d

Q¢ = 15 ag= 15 +(5-1Yx 2 V M1
Qg = 23

27 215+ (12-1)d Week S run: 23 km VA4

37 =15+11d

d=2 v m
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Question 10 continued
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Question 10 continued

(Total 11 marks)
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