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1. The point P(—2,—5) lies on the curve with equation y = f(x), x e R

Find the point to which P is mapped, when the curve with equation y = f(x)
is transformed to the curve with equation

(@) y=1f(x)+2

@
(b) y =|f()|
@
() y=3fx—2)+2
2
(o) Y= =N+ 2 fO=-5 fiom guestion
W= -9 + Z
P\j - -3 I the x volue 18 not chanoed
P beomes (-2 -3) O
(b) y=[f]
Y= 1-51 & |al tokes the mg%nihxo\e_ of o
4= 5
P becomes (-2,5) @
() Y= 3plx-2)+2
x=-2 <« - U +Q
o = =L+ 2
x'=0 0,
u' =3(-5)+1
8‘ = -13
J
P becomes (0, -13) ()
2
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Question 1 continued

(Total for Question 1 is 4 marks)
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f(x) = (x — 4)(x*> — 3x + k) — 42 where k is a constant

Given that (x +2) is a factor of f(x), find the value of £.

o 3
£(-1) =0~ < (x+2) is a fackor of L()
(2 -a)((-1)" - 3(-2) re)-4a2 =0

-blu + b~ k) =40

-6 Lo+ k) = 420

- b0 -ble = 4T
- bl = 100

e = -1F O

OO 00 0 =Lmm
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Question 2 continued

(Total for Question 2 is 3 marks)
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3. A circle has equation

x?+3?—10x + 16y = 80
(a) Find

(i) the coordinates of the centre of the circle,

(ii) the radius of the circle.

3)
Given that P is the point on the circle that is furthest away from the origin O,
(b) find the exact length OP
2
(@) L) x* « Y* - 10 + 1bY = 30

N ‘cawplel’e_ the

— S — 7_ Y/ SQ'}ACUC. on X
(x -5 + Luj+<63 -57-%° =30

ond. 5 terms.

(90-5)" + Ly~D* = |9 ®

X*+bx +C
d

‘. centre = (5,-9%) ®

/r
—— A ciccle vt centre (a,b) and
J163a

\ X

9 ("/;;/'/\..:

L b )9—_‘_ (b . :j
= _ | =

A+ 2 C =

i

(W) rodius

won

fadins ¢ has eguohon:
3 ()

(s-0d™ + Lg-w‘ - (*

() furthest point vl o — + odins:

|en3H\ = J5h - (—‘63? + 1% O

—

or'nain fo centte  radius

A\
- 39 ~ 3 (O )
- N
E— n " .
exact S0 leave wn
this -'F'orm.
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Question 3 continued

(Total for Question 3 is 5 marks)
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6.3
4. (a) Express bl‘n_n)0 ziﬁx as an integral.
x=2.1 (1)
(b) Hence show that
6.3
lim 22& =Ink
8x—0 X
x=2.1
where & is a constant to be found.
()
9 b:3
o N 2 3 = [*% 2 4 O
x>0 /_\ x JQ_-l x
xX=21
63 b:3
Lb) r 2 dx = E')_Lﬂi)(_ g\
Jou o
= (2nb3) - Qn2) O
= 2 (52)
= 2Wn3
= n#%
= na ©
Y. =9
\
8
W 00 0 O A omm
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Question 4 continued

(Total for Question 4 is 3 marks)
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5. The height, /# metres, of a tree, ¢ years after being planted, is modelled by the equation
W=ar+b  0<1<25
where a and b are constants.

Given that
» the height of the tree was 2.60 m, exactly 2 years after being planted

OIS
K

» the height of the tree was 5.10m, exactly 10 years after being planted

KK
o

(a) find a complete equation for the model, giving the values of a and b to 3 significant figures.

C))

200000

S

KRR

Given that the height of the tree was 7m, exactly 20 years after being planted

&

(b) evaluate the model, giving reasons for your answer.

2

S

20

(o) h* = okt + b

O W=92.b, t=17 <— from st bouller point
2b* = 20+b O

@" h =5, ,b=10 <« Prnm second bullet Pn-\rﬁ'

54 = 10+ b
O: b:tb = 20+b
@) : 0l = + o © \ve. simulto )
@D-0: 19-15 = a
1:40b25 = a

b-Fb = 2% 2.40b25
b-#b = 4-3|25 + b
1:9435 = b

L4l G—l—(ounded o 1.d.p

18
b 1-95

Shr=1ale + 195 O

10

VOO0 A0 R Tms
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4 ™
Question 5 continued
b) Heaight of the free when b= 20 yeals

ht = 2.41(26) + 1.9

W s 4.0 + 195

h" . 50. 15

h = |50.1s

©
= 1.03 m S the model 15 good as F08 M s dose o F M.
©)
(Total for Question 5 is 6 marks)
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2, 8)

=V

1T €«—> ¢
@dient 15 ne%qﬁve_
o this range.
Figure 1

Figure 1 shows a sketch of a curve C with equation y = f(x) where f(x) is a cubic
expression in x.

The curve
passes through the origin
has a maximum turning point at (2, 8)

has a minimum turning point at (6, 0)
(a) Write down the set of values of x for which

f'(x) < 0
1)

The line with equation y =k, where k is a constant, intersects C at only one point.

(b) Find the set of values of £, giving your answer in set notation.

2

(c) Find the equation of C. You may leave your answer in factorised form.

(€))

@ L¢x<b Y £2) <0 mans the gudient s negative.
ue%a&m %tad'\e.(d' = line %o'ms dowdn . \y

(v) k> of k<O © Jy=12 \s o honzontal Jine 'H/\(O\}&\r\ §

= e Y- OIS,
2k:k>83v E\Z‘k403w il \ /
has o e — 1/ /
ouride 0[l =
shaded. {egqon 1o /
ntecseck gnl:a} once

12
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: CHooSE ONg OF THESE MeTHoDS - )
| Question 6 continued
() Methad 1 © Recogmse cusve has form Y = ox (oc-6)" O shares
v - Porm of chve
(2,3) > 8= 20(2-6)" U | .
R = 390 Yo X (X-6) 0
o= —
“\'

Method. 2 : So\\)'m?) Simultonegus EunaHOAS

g = (lats + bvtl*' Cx “— o +d. becouse the cwve goes
\tb\fou%\m the ori%m.

when =12, Y=9:
2= o2+ bl2*) + cl(
Ot = ho+ 2o+ C

; when X = b, Y=0:
= 0= al®) + blb) + cle)
S ® 0 = 92ka + 3o + be O for L sm. &,

n o n

1) = 3ax + 2bx + c

KW
'
so%
0%

when x=b, f'x)=0: — (6,0) is o \'L;J\r\'\r\?\J point
e 0 = 3al6™) + 2b(b) +C
e ® 0= 108 + 12b + ¢

, Sohe O . O.@  simulloneousy : — use & calcwator of solve
v by hond..

o U4 = bo + 2o+ C -

K 0O = 92lba. + 3bb + bec

S 0= \0%a + 12b + ¢

ni

\1

Q- Q=T , b='3, c =4 @«‘Forsolvinij S\megy

e a3
o Y= -3x" + 9 O

(Total for Question 6 is 6 marks)
55\ _J
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7. (i) Given that p and ¢ are integers such that

pq is even

use algebra to prove by contradiction that at least one of p or ¢ is even.

3)
(ii) Given that x and y are integers such that
+ x<0
o (x )P < 9x+y?
show that y > 4x
(2)

(1) Thee. exists m\—eaers P ond q such that eq, S even Qnd

oaf\dLawebothoo\d 0) T

winte out e controdiction .

leb p=2m+l and 9, In+\ e

we now that 2x any

]

(m+ ) (2n+ )

) J. .
number 1S even by definihon,

[

Loan + Lo+ 2+ | (O thetefore 2m+ | J'\s odd oy
Llamn+n+md) + | definition.

D | This 15 of the foom Lo+ | , 50 S odd.

{ s i3 o contradichon, therefore if pq, IS even, then ak least one of

0 ond q must be even.

(i) (x+4)* < 9o + y*
C)(.""‘lfx—tj*-‘jl< q&z—r—lda' N\ _\éz,_x}
909 € Ra* () ¢
e 29 ¢ B KX
14-Rx < O

X <0 go 8 <O 14-%3£>0, 30 94> R

19> \ =1

Q’LLOC (T)

14

O e

P 6 9 6 01 A 0 1 4 4 8
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Question 7 continued

(Total for Question 7 is S marks)
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v A

~V

Figure 2
A car stops at two sets of traffic lights.

Figure 2 shows a graph of the speed of the car, vms™, as it travels between the two sets
of traffic lights.

The car takes 7 seconds to travel between the two sets of traffic lights.

The speed of the car is modelled by the equation
v=>10-04¢)In(zt+ 1) 0<t<T
where ¢ seconds is the time after the car leaves the first set of traffic lights.

According to the model,

(a) find the value of T

(1)
(b) show that the maximum speed of the car occurs when
B 26
i Tmern
“)
Using the iteration formula
B 26
b T T, v
with #, =7
(¢) (i) find the value of ¢, to 3 decimal places,
(ii) find, by repeated iteration, the time taken for the car to reach maximum speed.
3)
AP A0 T 0
P 6 9 6 01 A 0O 1 6 4 8

O e

PMT

C YUY SIHINIILEMION 00 <

IV SIHINIZIEMIONOD

VUV SIHL NI SLMMION 03

CRIRIARROARHRRAARRIAAK



PMT
PhysicsAndMathsTutor.com

iﬁgxi Question 8 continued V=0 pen £=0 ande
% (OA (.\0 —O;L\»[:'3 n (t 1-|3 @) (—-'(— when t=-T.

% W (t+) - 0-atlnle+1) = O \ +oatln(eeD
O (ErD) = O-ut lalt~D, ¢

i 0 = 0-4t ¢ :lalesl)  bhis is ooy
S 25 =t because we. lenovs v=0

f oT=115 O when t=0, S0 T=>0
Then T+1>0, so Wkk+D*+0

(o) y=010-0:ab) Lt

let v=£tdglt)
then v' = \?Lt)g'(ﬂ + £ (tdg L)

flE) = 10 - 0.4t £ = -0y
9)(&7 = (n(t+D 9‘(t\= '

L n
c*ri

SERbS ]
“E %’-\é’= nk+1) x -04 +il0—0-é¥t)*?:- @

&

O = -o:aln(er) + '0;21% O < mox Speed. uohen
B ook grodient is O
o — = 0:4ln(t+1) < (at tusmng pownt)
N C+ 1 ) N U:«—\7 J

bt |4
i 10 -0-4t = cialalb+) = (£+1) N

_ v
0= 0rabln(t+D + o 4nlt+) + oat

)

15 = tlulb+) + Wlt+) ~ ¢ Y 20

Laconse

RER %
KRR

RN
S5

£
0Tt
SR

o

X
e

S

QUL
éii‘ﬁ-!‘;. A
099

5

15 = F(lale+D 1) + la e+

»A.p:’qvk
ARG
RS

AKHXARRKKXK.

S

XX
:@a; T
LR RXRRIAK
SRS

0
%
18

Yo S
J - e+

15 - W+ = £ E+D) «1)

—95 =t ) )= (L Wn&+)
=T - ¢ /
[+ W lE+T) -

~

X,

%
{‘

SN
SRS

IR
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\_ J
17

R0 OO A 00 —
OOme Turn over b
P 6 9 6 0 1 A0 1 7 4 8

b




PhysicsAndMathsTutor.com

r

Question 8 continued

6 1=t 0

| +a(t+)

n
(C,-) l".'!"!: | |.IL4—I_\ —l
! |+ X CCh 7
%1"'?’
6 0 o

R I Y U 2 B

26

v
1
1\

+

oo

N

©

2 I+t (F-298 + 1)

-
W
)

3:3%  Secondd

) R O O N
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Question 8 continued

(Total for Question 8 is 8 marks)
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S
Figure 3

Figure 3 shows a sketch of a parallelogram PQORS.

Given that
e S etters reprepent Nectors
e PO=2i+3j-4k — bold | ep
%
« OR=5i-2k

(a) show that parallelogram PORS is a thombus. «— all & Sld.lﬁ ofe. the
Same. \U‘ﬂ 2)

(b) Find the exact area of the rhombus PORS.
“4)

(@) [PQ] = J22+8 + (-0)" < 1ulis the magaibude Cleoghe) of V.

I

W

Since we kenows PARS B o pom\\e\o%mm.

&l =/ 5 (-0 0 onl

= 2. of the & sdeb. G

PR . 5 SN PV, D IV . OO .
RO ORI R R RRLERE 2 R I RRERRROARAIOOS:
SRLR g 48 N KON R IRIIRELER AR IIELIRLEL N JE N X X 05000255000 KX
RRKK X X < X XXX X XX DRK IRRKAKK X ORRRKAARARARARRARAANK RX KKK RX X DRRARARKAKARA

G|

= 1&gl ¢ Pegs s o Chombwy. O

A A A A X X
|\}9}3 e Ko
/Y\ X /\< AX /X\ XAAAK

. N afeo. of o Mombus = p:q,
(5) PR = PQ - QR —
= (2i+ 3) - 4R) + [ 5i-12k) | <}/ =
- JZAE—= | =

Fir 3y - bk O

|
R
N1/

o o . \ ) \;Z>

B3 = -A + PS <= we're gpi \ong, PQ. A
= - (%i+3)-4le) * (5i-1) < PS= GR @

= 2»—3\+2\e(‘)

J S5

20
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Question 9 continued

Ao = Ipelxlasl O

2

F 3%+ (6) * [3re (-0

"

2

s+ ()

" Areo

\.

J

aCmm R . OO0 00O 0 0
P 6 96 01 A0 2 1 4 8
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Question 9 continued
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Question 9 continued

(Total for Question 9 is 6 marks)
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10. A scientist is studying the number of bees and the number of wasps on an island.
The number of bees, measured in thousands, N, , is modelled by the equation
N, =45+220e"
where 7 is the number of years from the start of the study.
According to the model,

(a) find the number of bees at the start of the study,
1

(b) show that, exactly 10 years after the start of the study, the number of bees was
increasing at a rate of approximately 18 thousand per year.

&)
The number of wasps, measured in thousands, N , is modelled by the equation
N =10+800¢e "
where ¢ is the number of years from the start of the study.

When 1 = T, according to the models, there are an equal number of bees and wasps.

(¢) Find the value of 7 to 2 decimal places.
“4)

() uwhen £ =0
N, = 45 + 290e
= 45+ 190e° — € =|

0-05 %0

= 45 + 220
= 165
265 thowsand. C)
dNe : . :
(b) G = 0:05%120xe’% differenhale w.r.t bwe to
= || O é7 gec fote of change.
when £= 10 : - d‘:‘te—w = 0™
dNb - l‘to:OSx\O @
® . g 135...

which is approx\ma\'e\j B thousond, bees per year 0)

24
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Question 10 continued

(¢) when £ =T, Np=Ny:

oD
o 45T 110%™ = 10+ 3000707 N -0, - 0e >
120e°°% + 35 - 00 =0 |
® 1210 (e,o'osﬂl + 35 (’,o'c'se -300=0 L *€ Do Has to remove. the
e:o.-ost 'b
eo-ost' % e—OaOSb - eo = |
M 18 o quadiahc 220x* + 350 - 300 =0
with x = 0 ¢ Solve. with colculator
~ iamle n%od'ivg fesult because €” connok
e = 1929 -1983 ¢ be. nagaive.
0:05t = Ln(1-229) O
£=12-03 (2dp)

LT= 120 \:\)eo.fs ®

—

O e

—

R OO0 0 N0 o
P 6 9 6 01 A 0 2 5 4 8

Turn over »

PMT



PhysicsAndMathsTutor.com

r

Question 10 continued
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Question 10 continued

(Total for Question 10 is 8 marks)
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11.

Figure 4
Figure 4 shows a sketch of part of the curve C| with equation
y=2x*+10 x>0
and part of the curve C, with equation
y=42x—-15x*-7 x>0

1
(a) Verify that the curves intersect at x = =

[\

(2)
The curves intersect again at the point P

(b) Using algebra and showing all stages of working, find the exact x coordinate of P

(©))

Cy 4= 423)-1s(2)-F O

. Cy and. C, rorcect ot (% =) 0O

(b) 12%+10 = 41x -15x*-7F ®

190>+ 15%" - 49x + 17+ = O

To-\ s o fador of this ethm this could. be deduced. by

inspechon, tnal - and. - exfor or ox\q ot valed. metod. .

28
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Question 11 continued
2t o+ e -1 F @ You don't hove to do long
Lx -1 ) 95> + 1S0c* = 42% + 17+ <~ davision - inspechon or
22 - x” oher valid. algekroic
methods afe accepted.
0 + lox*
Ibac* -
0 -34x
- 34x +17F
0O+ 0

120+ 15 -4l + 1+ =0 = (-2 + % -1F) =0 W

lz-] =0 => x=7

olve x* + e -1F mn@L
colawlobne, o the qym&(a C
fom o + Y -1F - equahon.
A, = -4+ 33

L = -—4-y33 O (=7 isthe des intecept)

X The. gt P is on the posiive side o the &d-cmc'\s, therelore :
X = -4+ 33 O

5%\

J

29
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Question 11 continued
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Question 11 continued

(Total for Question 11 is 7 marks)
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12. In this question you must show all stages of your working.

Solutions relying on calculator technology are not acceptable.

Show that

€2
j Xlnxdx =ac®* +b
1

where a and b are rational constants to be found.

(5)
W = lnc

= 4z

| . .
x |n¥eg(ahon bﬂ ports:

duk dx N A

Wdy = W -V di

cwoose Ine asS W becoupe

j o dx = "_‘jr"‘L 18 much eoyer to diffesentiole

Hon 'm\'egcafe.

e —e" et "
Llae g = e r g2t - | Exg de O
| ) 0 — P
@ 4 et - El': x 2= X
= | X (e - X ® N «
[ & 16

et [ -2\ O
) \ 4 6 \a b )
ne"= 2 ——— T lal=0
= [ 2ed_ o8\ _[_ %)
(= <))
— L S S
- Tb-P + b
\__
32
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Question 12 continued

(Total for Question 12 is 5 marks)
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13. (i) In an arithmetic series, the first term is @ and the common difference is 4.
Show that
n
S = 5 [2a+ (n— 1)d]
&)
(ii) James saves money over a number of weeks to buy a printer that costs £64
He saves £10 in week 1, £9.20 in week 2, £8.40 in week 3 and so on, so that the
weekly amounts he saves form an arithmetic sequence.
Given that James takes » weeks to save exactly £64
(a) show that
m—=26n+160=0
(2)
(b) Solve the equation
n—=26n+160=0
1)
(c) Hence state the number of weeks James takes to save enough money to buy the
printer, giving a brief reason for your answer.
0y
() S=a+(a+d) +(a+rd+d)+ .+ (a+(r-DA) O
| ceverse avdor af fervs
v
S = (a+r (n-NA) + (a+ (n-Dd)*... +a
| add seguences by adding paics of tesms in
| awchpsion 9 Y
13 =(a+or(n-Nd) + (ar2dra+h-0d).. O
for (Q.VQ(S\NS
+-ading
13 = 90+ (n-DNd + 20+ (n-Dd ...
15 = nx (la+ (n-DHd)
[ ©
S = 5 N (2o+(n-Dd) a5 tequited. .
_ _/
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Question 13 continued

(W) =10 — firsk torm
d=9.9-10=-0-g ¢ Common difference

b4 = —;‘;(ulo + (n-Dx-08) O

1278 = N (20 - 0-8n + 0-])

123 = 108 n — 0-8n”

0-¥n*- 2003n + 178 =0 | 0%

(" - fba + 160 = O aS required. 0]

(1) (n-10)(n-1b) =0 &— or use coloulator | guodiakic equation
=10 ad n=tb O

c 10 poeels - 10 he vl lhove Swwved. en wvion
SO he wouldn't b sove b e w 0
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Question 13 continued
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Question 13 continued

(Total for Question 13 is 7 marks)
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(2905 ) - (L"%X cosK) = ’;:S'm:(, + -J;g_;cosx 0

14. In this question you must show all stages of your working. /\ S
Solutions relying entirely on calculator technology are not acceptable. / S
(a) Given that o /
2sin (x - 60°) = cos (x — 30°) 2
show that :
tanx =3 \/5 ;
“)
(b) Hence or otherwise solve, for 0 < 6 < 180° \ \
2sin260 = cos (26 + 30°) x< :
giving your answers to one decimal place. /\,
@ -
from formula boole : @
(&) sin(x-60) = Sinoc co3b0 ~ Sinb0 0SxL . sin(A£8) = SinAcosd + cosAsinB |
cos(2-30) = SML N30 + cosic cs30 o3 (A LB = sinfAisin@ 3 cxAcsB |
1 sinx cosb0 - 2sinbOcose. = Snacsindd + cesx o330 O =
sno = £ sin20 = & 030z % cos30=

- SINT + —Cf’— cosc £
~ S

\

[ SIne — {3 cosx

collect sin
ond. coS tems

, —sinx = (E—-r@) (0SC
z L /

S gna = 3+ 13 cosc

X
(o
A S IR
AKX IORRRARARA KX XAAK,

2%

, SN = 3@ CoSL N
L:EO.{\:L ( COSx =|
N

33 (O

M/
2K

g
]

S
ottt B0
AXAKAA, AX X

s\ <
K 3
X

\ J X
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Question 14 continued

(b) Us'mg port (o) :

x-60 = 18 x.-30 = 26 +30

x = 28 +60 Q) € = 20 + 60

S0 we con use tan(x) = 23(3' puth oo = 268 + 60

kan (16 + p0) = 3(3'

29+60 = tan™(3(3")

19+60 = F9.| O

16 = 19.|

8 =360 < ton repeats every q0°

6 =94° 99-6° O

,

"~ q.6+90 =94

next . Y
given range of 0£6 <130

J

O
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Question 14 continued
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Question 14 continued

(Total for Question 14 is 8 marks)
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15.

F

Figure 5

A company makes toys for children.
Figure 5 shows the design for a solid toy that looks like a piece of cheese.
The toy is modelled so that

» face ABC is a sector of a circle with radius »cm and centre A

* angle BAC = 0.8 radians

» faces ABC and DEF are congruent

* edges AD, CF and BE are perpendicular to faces ABC and DEF
» edges AD, CF and BE have length #cm

Given that the volume of the toy is 240 cm’

(a) show that the surface area of the toy, Scm?, is given b
M g y

1680

r

S=0.8-+

making your method clear.

2 [
XX X
SRR KA ‘

N

XS

FSIHLNI
AR

4y
3%

X5

X, X,
SHRRLIRK
%

“)

Using algebraic differentiation, jjv’
(b) find the value of » for which S has a stationary point. /
@
(c) Prove, by further differentiation, that this value of » gives the minimum surface area §\/
of the toy. 3:
@) i
.(’x&(
() Lxo08xrtxh =240 O TO™ = qreq ot sector =

= P H— ]
orea of Secle_i%hf volume. (wven & i3 wn (odians) %
B
04r*th=9240 N\ =04 E&
t*h = 600 \l :

h=2t0 )it G
cx
J
42
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Question 15 continued
ofeoof areq. of area.of!
| = 9 x <ector +~ 9% tor \en +  an
S = Q_(‘—;_'G(") + 2(ew) + (B xh)
S = 0% + 2 + 0-83rla
o @) h= 22
S = 08>+ 10 (Z=) + 03¢ (=) -
S - Ot + 1200 u330
S = 0% ¥
(b) S = 0:8r* + 16RO = =%
é‘f = 0:3x207" + (D x16R0¢™
= lbr -R0r ™" @
0 = tbr- % O G2=0 or sbonay point
l:bc = léféf N
' ) x %
Lbr? = 1680 ~
21k
3 = 1050
3{
c =3Jiw0s0’
(=10 O
. \_ J
43
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Question 15 continued
S
_ ?00
oo - <O
() Ge = bbr = 1680c™
Allo) N .. :
=2 = Lbxle™ - (- x 1630
adl
= 1p + 33b0r~°
3360
when € = 10-lb < from pot (), s\nhoncmj pont at
(=10-\b
23360
b + ——=5 = 480 ()
(10:1o)
oS o - 0)
= > O uhen [=101b thefore. this s o minium value of S
—
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Question 15 continued

(Total for Question 15 is 10 marks)
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16.

Figure 6
Figure 6 shows a sketch of the curve C with parametric equations

z
2

The region R, shown shaded in Figure 6, is bounded by C, the x-axis and the line with
equation x =4

x = 8sin’s y=2sin2t+ 3sint 0<r<

(a) Show that the area of R is given by

J. (8 — 8cos4t + 48sin? tcost)dt

0

where «a is a constant to be found.
(3)
(b) Hence, using algebraic integration, find the exact area of R.

@
r ¢

() R

"

A
v

v

tﬁo\an, dk
1

Fsin“k \

8
1]

N

) — sin*x = Isinxcosx us'm?) the.

1¢\§

. ’4 . .
B > 1sintcoskt chain e with W = sinc

loSint cost

Q
)

C
bl
Y

= (2sin2t + 3sint) * thsnt cost ()

2
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Question 16 continued
Y x f’ = _Z(‘s‘mtcost + costsint) + 33‘mt_ % |b sint cest
= (4%’ml¢ cost + 33’\{\!:3 = lbsint cost
= (bbsintteost® « udsin*tcost)
NGO o
R = ‘Mec = J, bl sinttcost® + usin*tcost dp O
vo v
We ned 1o find. o 1004 fo s\mp\'\P\j this into the (equited. form.
coslt = 92cos*tat -| \
= 2(l-smn*28) - ) SN*x + o x = |
= g1-a2sin*lk -1 ¥ o8P = |-Sintc
= | -12sin*1t
= |- ?_( Sm?_l:smlt) A\ us'mc} in(2x) = 2sinxcosx
= 1-2(2sintcost x ZS\n{-cosl:)
= |- 2 (4sin*tcostt)
= |- ¥sin*t cos* b
Sin*teos’t = | - cos 4t O\ pusintcos®t = 31~ cos 4t)
o
R = _ 3 - 8cosat + u3sinteost o Q©
= @
o= ’: ™ _
Finding the new domain :
R = :'tjdt *lydx dt
dt
x- 8smt — ji; 16 Sint wst
When X =0, 8 sin b =0 , Honee & =0
wWhen X <4 &sin b > 4 — S'V‘t‘_l"
8 T () )
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Question 16 continued
(0) [+
0 3 - 8cosub + usin“teost dE = gt - 95n4t + lbsin®t @
3t - 2sn4t + \bs\n3t— v 3(F)-2sinlaxE) ~ lbs‘m3(1;)1
- Jo —
- [3(0)-230(ax0) * hsin®*(0) }O
= 9w+ 42 O
(Total for Question 16 is 9 marks)
TOTAL FOR PAPER IS 100 MARKS
\— _/
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