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1. The functions f and g are defined by

f:x—>7x-1,

g:ix— x#2,xelR

X —

(a) Solve the equation fg(x) = x

(b) Hence, or otherwise, find the largest value of a such that g(a) = (@)

a) 'F{j x ) = . .. S
7(_4. )_/ = x }
- \Nx-2) S .
28 _ | = x -
x~2 - - R
285 — (';E—_— 2) = Jc -
-2 o
B 28 —2 4+2 = =& (2: —2) - B
— 2 430 = 2 -2=x -
% —x —~30 = O S
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4x
x+5

2. y=

(a) Find Ei_’ writing your answer as a single fraction in its simplest form.

(b) Hence find the set of values of x for which % <0

P

do. — 4 Ay Qe

Ax Ax T
Y Y T

I "

Vl

s hias)E = G (7))
T -

9. R
-_— 4-742"'2.0___—; d X ~

______ - GEey)
C Zo-4xt

a_ig/d,x - &2 = - .

o (x*+8 " o
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Question 2 continued
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3. (a) Express 2 cosf — sinf in the form Rcos(6 + a), where R and a are constants, R > 0
and 0 < & < 90°. Give the exact value of R and give the value of a to 2 decimal

places.
d)
(b) Hence solve, for 0 < 6 < 360°,
% - =15
2cosf —sinfg — 1
Give your answers to one decimal place.
&)

(¢) Use your solutions to parts (a) and (b) to deduce the smallest positive value of 6
for which

2

- =15
2cosf +sinf -1

Give your answer to one decimal place.
(2)
a) a cos (@ + ;)5/‘/169 = R_Cox_(_@-?a()_____ )

) M_AP.I’C fe .—:_

s
[

__ _B_Cct_lt»_v .

o | Reauzag
Lhee o = ("cm‘ ("6{) - K sinot = b &)
oL = Léan_'l —‘) - _-_ -

i 2,
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Question 3 continued
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Question 3 continued
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0 B

Figure 1

Figure 1 shows a sketch of part of the curve with equation y = g(x), where

g(x) =|4e*-25|, xeR

The curve cuts the y-axis at the point 4 and meets the x-axis at the point B. The curve has
an asymptote y = k, where k is a constant, as shown in Figure 1

(a) Find, giving each answer in its simplest form,
(i) the y coordinate of the point 4,
(i1) the exact x coordinate of the point B,

(iii) the value of the constant .

)

The equation g(x) = 2x + 43 has a positive root at x = a

(b) Show that a is a solution of x = l1n(lx + 17)
2 N2 Q)

The iteration formula

X, = lln(lxn + 17)
2 \2

can be used to find an approximation for a

(c) Taking x, = 1.4 find the values of x, and x,
Give each answer to 4 decimal places.

@)

(d) By choosing a suitable interval, show that @ = 1.437 to 3 decimal places.

@)
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Question 4 continued
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o -
- Zs = (n25
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Question 4 continued
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5. (i) Find, using calculus, the x coordinate of the turning point of the curve with equation

Ix T T
=e cosdx, —<x<—
4 457573

Give your answer to 4 decimal places.
)
con e . 2 T dy .
(i) Givenx =sin“2y, 0 <y < e find W as a function of y.

Write your answer in the form
dy T
—— = p cosec(gy), O<y<—
iy 4 (9v) y<3

where p and g are constants to be determined.
| . ®)
(1) j = €& c¢us b=z

Tt v= o ek oy o= o bz

o= 3e (rplat)  dy atuntn

an re ( e /Z

Produd-rule -

d = ¥ du -+ v dv
A = AL - /
_);fjg o da

o - L eml sy 1
= cos 4;(33 )__i___tﬁ_ (—%m%;
by = e Bt finte)
Torvitva goinle_hen dy - O
Taming pint_ifen oy, = ©

S S . o
Eitber e =0 Or 3 cqs_4‘5_t_— 4_5‘/'n 4‘;1{::6

_»E)eo(’- o -
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Question 5 continued

(i) 2e = Sin *2 y

__x = Ciin ZS/J(SIAZJ)— N

Leb u = s;_a_QC;w

X
:26032&4 _c_%cu/_:-Zu

|
i

B aly G Dy

dy o

:._; 2 sin Qijcas?j ) I

!

_d = -
_ ___%?;.é_ 4 5.&/.\.23 fg_s%_ S

x i B S

_ | ) o 2  sin 4:7 . I

T Uny SaZi= ZunhcaA

. —

B d%, = L cosec ltj . p=7

=

<
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Question S continued

Sea _cf.'?( = _._3= - E—
cos Y x 4
ban 42 = 3 S
I o B
R - o
X _:.:__L (.Aar't _3.. .

e s

x = ) (06438 md, 3755 i
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s+ =3x+7x-6

6. fx) = X +x-6

x>2,xelR

(a) Given that

¥+ -3 +7x-6 2
3 =x +A+
X +x-6 x-2

find the values of the constants 4 and B.

)

(b) Hence or otherwise, using calculus, find an equation of the normal to the curve with
equation y = f(x) at the point where x = 3

69 Iq/ 366m_£ir [cvv divXioa

4 3 2 . E——
2 4+ 2 —3x + 7 -6

S S : . R S

&)

I S _.___:K_ 096_8"(;___ —
x +3 4

— . I — =
X 42 -€ l x q_-sl—_&ﬁ + /x =€ i"’/"&"?o’“"_"f___

__r VAR - |
__diri?or "(Zﬁﬁlgi) _

——

— R
s § ... W o -
0 +0 ﬁ'ﬁ%& -€ o .
3 3k -8)

S b8 412 perainde
&

= 3-
ce X+

P Ny Y S e
- = x +3 +_tz+12

(2+3)(x-2)  (#3)a-2

T = x +3 « %
) 751_2___

|
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h La) = 4y = x + 3 4+ 4
__) T/‘z’f T x -2
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Question 6 continued

E7ua6m of ool _bo curve € ok ( -:*? ! 5)

T ) .

= L x + 3% B
2 z .
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7. (a) For—— < y < —, sketch the graph of y = g(x) where

&
2

(SR

g(x) = arcsin x -1<x<1

@

(b) Find the exact value of x for which

3g(x+ 1) +7=0
3)

@ g p,
#z);-clz/rsiff-l

f',xy:s;/\x_"—

%
|

4

T e

P 4 6 71 7 A0 2 2 3 2

VMY SIHLNIZLMMIONOD - - V3UV.SIHLNIILISMLON 0Q

| vasvsmiNatumioNSd




 DONOTWRITEINTHISAREA

' DONoTWRITEINTHIS ARER

Question 7 continued

b 5@) = arc Shx

3’3(}”/) 7 = O
5arz:.j;‘n (;’e-#})-,t_/fy =

B %= =3 =2
B 2 -
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8. (a) Prove that

nit
2cot2x + tanx = cotx x;t?,neZ
C))
(b) Hence, or otherwise, solve, for —r < x < 7,
6cot2x + 3 tanx = cosec?x — 2
Give your answers to 3 decimal places.

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

(6)

a; R o
)ZH’S -ZCo(Z% + Ean X .

= Z ] N éQn x~ :_ I ) S

fan 29C
USLJ 148/163

(? LLQ”Z = LLan;c | bonzAaz 20 AR
X Ean == f-taa’A

jn

I
___‘_I
| \
ON
Y

» "f

| \ I

I8N

]
|

4/7l,C = c()[‘ 2¢ = < HS

<
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Question 8 continued

b L,
o d2nx 4 Blonz = Cosec x -2
32/240621 £ lonx) = Cosec 2 -2

2

_i(_mé 2¢ ) = oot w =2
B ol pe :_/ teolx — 2

ol =Bt =1 = O .

ﬂscs no(' %acfmn;e So use ﬁ,mdm(wc M

ot = —€3)+./f3)2 i)éj)
— T ZO——— -

604_3_1 = 37_; 4//._3_ o R
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Question 8 continued
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9.

The amount of an antibiotic in the bloodstream, from a given dose, is modelled by the
formula

x=De 0%

where x is the amount of the antibiotic in the bloodstream in milligrams, D is the dose
given in milligrams and ¢ is the time in hours after the antibiotic has been given.

A first dose of 15 mg of the antibiotic is given.

(a) Use the model to find the amount of the antibiotic in the bloodstream 4 hours after the
dose is given. Give your answer in mg to 3 decimal places.

@)

A second dose of 15 mg is given 5 hours after the first dose has been given. Using the
same model for the second dose,

(b) show that the total amount of the antibiotic in the bloodstream 2 hours after the
second dose is given is 13.754 mg to 3 decimal places.

@)

No more doses of the antibiotic are given. At time T hours after the second dose is given,
the total amount of the antibiotic in the bloodstream is 7.5 mg.

(¢) Showthat T = aln(b + é), where a and b are integers to be determined.
e

“)
-02¢ +012¢
Pt :.,0 c 2 = /ﬂ e
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Question 9 continued
—(2¢

x = U e B @
Inx = (W0 — 026 &

3} 0/5 & SLG’(":j amoumé o‘{ /3 Mq .
o o _—02 & S
ex =8 e I
=0:2 0 G

DFstdse apter $5+42= 7 forn.
=2 7 I S —

o x(7)=/Se = 3-699 G

-_;C_gfw( Ao 3{(2.- 2 AM - )
[ - 1 S o
x(2) = I8 e = 10:088 ;5.

_ Tdal e = 3677 + 0088

oz = 3784 - - Ger)
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Question 9 continued

(Total 8 marks)
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