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Question 3 continued

T = 9.5] wonklag
O wha t =12

[Wa)
\&

L D =10.96 x 2.299

(Total for Question 3 is 7 marks)
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4. The function fis defined by

2
f(x) = 22x —32 + 8 xeR x>2 8
3x*+7x-20 3x-5 2
@)
2x =
(a) Show that f(x) = 3r_5 ZEU_
3) o
(b) Show, using calculus, that f is a decreasing function. E
You must make your reasoning clear. X
3) =
)
The function g is defined by 24
g(x)=3+2Inx x>1
(c) Find g
3)
(d) Find the exact value of a for which o
o
gf(a)=5 2
4 =
“4) =
=
=
'—\.@ £ = 2% - 32 + 3 x &R 2
3¢ + 7%~ 20 3x-5 x72 5
n
= 2 () (x-u) 48 %
(3% - xur)  3%-5
= 2x-8 % 8
3N -5
= 2% 8
3%-% S
-
g
@ £ = d (?-_7L Quotiank ywe for differankiokivg || =
d \ 2%-5 g dv 2
- -
TR du .9 v dx vz %:
dx o

V= 2x-% dv =

NN 00 =
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Question 4 continued

100) = (=N - (%2 = &x—10-6x
(2x-2)? (3%-%)2

- -10
‘(?nc-s\’;
given YWk Lo "))((975
(»3»-9)% > o
FO0 s oot necpdive

CGO) s o dewreosing funthion

O 4o find o7(x%) : g(x) = 3+ 2\n(x)
O write tie Lunchon using 0"y w= 3+ 2\n(y)
and sk equol to tx”
& 2\n(y) = %x-3
YRO0UNge o male y fae
su)ose_c\?c W(yw) = %_;3_
x-3
® o y with ' (%) : y=e 2
x=23
%"(x\ = 2

Becouse, we e 4oldk to fivd 5" (7(\ 5y W YUY olso
Stode tve domoin dy e wurse fundkion ¢
L damoin velors o e sk gy voluer
We e olloued 4o plug Who ol funckion

domoin, ey nwarse Aunckon = e & funekion
o i o m’t%rwemn*oau

A2\

possible volues & o fundtion
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Question 4 continued

. dowoin o o' (%) = vange & ()
i) = 24 2 K2\
()
— =~ vowoe o} q(x) :
R U
- 900 > 3
|
x-3
ol(x) = e 2 L7z 3
9 o(¢lo)
= 9, 1(00
300 -5
= 24+ 92\n [_20 )
20-9

10= 302 -5 > 0= 5e

3e-2

| VAUV SIHLNIZLISM 10N OC

| YAUVSIHINIZLEMIONOG

P 7 4 3 1 3 A 0 1 0 2 8

m | [

SRR

SRR

) S8



5. In this question you must show all stages of your working.

Solutions relying entirely on calculator technology are not acceptable.

)
@)
The temperature, 7 °C, of the air in a room ¢ minutes after a heat source is switched off, CZD
is modelled by the equation =
=
T=10+ Ae™ =
m
where 4 and B are constants. E
pa
Given that the temperature of the air in the room at the instant the heat source was 7
switched off was 18 °C, :;
m
(a) find the value of 4 7
(1)
Given also that, exactly 45 minutes after the heat source was switched off, the
temperature of the air in the room was 16 °C,
(b) find the value of B to 3 significant figures.
3) o
o
Using the values for 4 and B, g
-]
(c) find, according to the model, the rate of change of the temperature of the air in the =§U
room exactly two minutes after the heat source was switched off. 5
Give your answer in °Cmin "' to 3 significant figures. m
=
(2) =
(d) Explain why, according to the model, the temperature of the air in the room cannot 7
fall to 5°C ;
(1) m
-6t
5.0 T=10+Ae
—B(0)
whane €=0 = 18 = |0+ Re
)
A=¢g o
S
- &(49) =
b) whaw £-U45 = 6= \0+8e 5
=
m
~458 Z
=
e =3 o
4 (73
>
= — 2| = .0 2
45 L 4 } >
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Question 5 continued

) v e dhange o} tump. = doT-tL

a1 - - @ et
o

wWaan £=9 - %_ = —0.090% °C min”'

—(0.0063))t
&) eecowse T =10 + Be

—0.0063)t
0S £> e

o

—(0.e0639)t
.T=\O*'8)/m/ so T > 10

As we howe  fownd . the lower Lwmir o wwita T tends
o & 10°C - ik will ek Qolk Ao gec

(Total for Question 5 is 7 marks)
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y=1f(x) =
R_~, 5
(0] X E
<
"
B
)
m
>
0
Figure 1
In this question you must show all stages of your working. 8
=
Solutions relying entirely on calculator technology are not acceptable. 2
=
Figure 1 shows a sketch of the curve with equation y = f(x), where g
I
f(x) =2e>" cosx 0<x<2n E
=
The curve intersects the x-axis at point R, as shown in Figure 1. z
(a) State the coordinates of R E
(1)
The curve has two turning points, at point P and point Q, also shown in Figure 1.
(b) Show that, at points P and Q,
asin’®x + bsinx +¢ =0
O
where a, b and c are integers to be found. g
“4) o
=)
(c) Hence find the x coordinate of point O, giving your answer to 3 decimal places. §
(2) -
m
4 2
- '\ . -
6.0 R ¥ 2V W—indNepy whae Y= O 7
NG 2
A5\ 8 m
Q = 2¢ Cos (‘K\ T

Veje O 'X% ae £\ 2nd o

Y .
k() =0 > -.-_2/, Q) iRt
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Question 6 continued

R - (31 , 0)
2
D P 52Q e stoRonauy - pounds — ok wolwit %1=0
) w0
Y= Zessm(x\ s ()
PRODUCT RULE @ y= uv  y'= WV ¥ wy'’
= 29,3““(%\ du = 2 (3s(0) stin(x\
(13,8
V= R0 Al = -0
dx

dy = (2 (2008 00) 3"CYeon 20+ (23N g0 000)
= &0 ((eon(50) — 2.5in (50)
ok e e (e o) - 2sin() = o

6eoa? () - 28 () =0

«| ot (A) + &in2 (A) = |

6 () =t () = 2 s§tn() = O

>
\
-3

aan

6 s (O + 28 () -6 = O o
3wt (0) + sn(x\) -%=0

@ Wk «= sin(x)
20 +w—-2% =0

W= gn(x) = =\ J37

3 vefeck  because _\;‘2@ <=1

—V < sn() €

15
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Question 6 continued

= e [ =\ + 337 ) b f§%

6 ,) }‘(\'\ ................... 9‘/\

a7 = =

= Lo\l vV 2.2) / a4

Z\

MUQLK.PM f??,,’ff
frow dingroum) z
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Q% coordinok. = 2.13) :
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In this question you must show all stages of your working.

Solutions relying entirely on calculator technology are not acceptable. 8
. =
The curve C has equation 9'
16 Lk 5
Y9G k) 3 -
2
—|
where £ is a positive constant not equal to 3 x
W
. oody L . : =
(a) Find — giving your answer in simplest form in terms of . =
dx s -3
(2)
The point P with x coordinate 1 lies on C.
Given that the gradient of the curve at P is —12
(b) find the two possible values of &
3) 5
o
Given also that k < 3 =
(@)
(c) find the equation of the normal to C at P, writing your answer in the ;
form ax + by + ¢ = 0, where a, b and c are integers to be found. Y
3) e
. . . =
(d) show, using algebraic integration that, E
3 7
2
J 6 dx = Aln10 2
1 9(3x — k) o
where / is a constant to be found.
“4)
1 OD Y = 16 wF K i
a(3x—K) 3 3
2
()]
\ =i
= 16 (3')(" K\ E
2 -
2
]
- b
a\& = 6 x -1 (2) (-2 ::
e Q r;;
[ z

3(3n—-k)2
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Question 7 continued

@gm;u\l‘ , & P=-12

% ) - — \6 = \G =
Loh 3(3(-k)T 33k

=\

O oMun thak ged , K= 1

€quokion 8% Ung = w-y, = '1{\(*"1\\ okoo(y\ken

6 = 26 (3-x\*
4 = 9 (a-6krk?)
Qk? - BUK + 7T =0
(3 - 7)Y -11) = 0

W= 1 v o\

—

3 2

1
-J

- T % on

orodionk e

-8 = 1 (%-)|
=g = g5 (D

\‘2.\5— 5L

UmEE

= x =)

p 7 4 3 1 3 A 06 1 9 2 8
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Question 7 continued
o= -\

\Luy-%x - 3)=0 b=12
J C=-3\
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Figure 2
In this question you must show all stages of your working.
Solutions relying on calculator technology are not acceptable. 8
=
The graph shown in Figure 2 has equation 9|
=
y=a-|2x-b| 5
ITk
2
where a and b are positive constants, a > b :-l:|
(a) Find, giving your answer in terms of a and b, ;:%
(1) the coordinates of the maximum point of the graph, =
(i1) the coordinates of the point of intersection of the graph with the y-axis,
(ii1) the coordinates of the points of intersection of the graph with the x-axis.
(3)

On page 24 there is a copy of Figure 2 called Diagram 1.
(b) On Diagram 1, sketch the graph with equation 8
=
o
y = |x| -1 -E'l
(2) 3
Given that the graphs y =|x| -1 and y = a —|2x — b| intersectat x=-3 and x =5 m
=2
(c) find the value of a and the value of b El
A C)) 7
N %
)
m
o= 0- (- (2%-v)) — y: a- (n-b) >

= 2% +0-b /’ \)X = -1 ro+bo
22
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Question 8 continued

8.a) ()
3:&—W2x—&
MmOx pownk S whare 2% -bl= 0 <« vertex poivdk
w=Db
2
Y= o-lol = a (b_,a\

2

MOX VUK iy odaere O Qo o 00 meek
2% ¥0-b = - ro+o

G = 2% - w=bo
2

Y= o (%,a\

() nwreoxion o groph

W - 0XS 1S vaL DkurseRlon = Inxo-— 05 RN
3 3}5 ) © (Qmwx d.mq,(m\
~andersechon = %= ©
4= 2O\ ra-b = a-b + (o, 0-b)
() bovn sorkions gf £00 wersetk Wit e w- oS
| D= 2% r0-lo
\V\WSU‘JHOY\-a3=O = b-0
OR. 2
O=-2% +a +b
KX = Arh
2

m NN Y0 00 R 0
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7

Question 8 continued

30 UARYGURONS -

B y= 1) -

Diagram 1

<——<3= ‘7(.—)\)

& \:—-—(\5= rrvatl)

E,_) 2% Y0—p = -2 -\

— 2% +o+o = -\

2% = b-0—| 2% = kb )
X=v-0-\ =-% W= Oxbo¥l =6
3
b-0-1=-9 0rb ¥y ) =19
0—b = & Oxb = |4
0=\ o= 2

(Total for Question 8 is 11 marks)
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9. In this question you must show all stages of your working.

Solutions relying entirely on calculator technology are not acceptable. 8
(a) Show that the equation §
sin  cos . :Eu
030506:L sineﬁ = (2 + sec260)(cosf — sinf) r:|n
can be written in the form E
3sin26 — 4cos260 =2 :
3) S
(b) Hence solve for 7 < x < 3 7
2
3sin x CO.S * (2 + sec2x)(cosx — sin x)
cosXx + sinx

giving the answer to 3 significant figures. Q
5) 2
g
a.0) 3 sn(®as(®) = (2+sec@2oN () -snie) >
0s(0) + sin(B) B
—|
39n(O) o (B = (9. y_\ \ (02 (®) —sir? (e\\ §
o(20) 2
=

3 (sn(20)) = (2 + 1 \(cos(28) [Sn(2AY = 2sin(m) s (R

2 2(28)
0s(28) = @ (M) —Sin? (A)
235n(20) = Ues(20) + 2

=,
o
3 sin(@0)-Ucon(26) =2 5
g
=
D) _2un(00a00) = (250 (20N o8 (GO -5l =
%00 +8in (1) :
>
)
l* 3&&\(\(23&—-'-\&&(230 =9 Tex < W .

A
= e sw(2x-a) J oMo o SINge expessian

NN Y0 0 0 O mm
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Question 9 continued

=R (%'\V\').?( cos ol -CoS IK s\t\o(\ & Using compound, ongje formulod
sin ( A-R)

L = gin(A)oos (8) — e (A)sin(e)

Compore. exgomded exgrastion 4o Qiven

Rein 2 os ol - Reos Lnsinor =3 (2 — Leos (2%)

Reosol = 3 QSW\O( =y
2p rsind Ae
REnK = tomol = U ‘ <R 00’3001-\'(25\1\0(\2 (fushi\-%\v\i\ {
g Yol 2 | C ‘M‘hﬁ
| = R (cotocrsntol) = 2 (1)
o(= 0.11% \

i

\ L QP08 =0
Lo an(1) - Beos () = Ssn(ax- 0.94213) = 2

o sin( 2% - 0.921%) = %

it W< %x<3W
2
O € I < 3N

5.%6 < 9% - 009713 < .90
swn(2n-0 A2R)

2%-00471% = 6.695 > = 3.9\

27
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