 C2 gune 201b Mot knatuerc

ba IKgrime2 TR

1. The functions f and g are defined by

f:—Tx—1L xek

x#2LxeR

gix—
X =

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

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

\O)- Fa(a= 7 [l ~
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Ax
2. '= =
x+5
(1) Find 2 wriling your answer as a single fraction in its simplest form.
dx (4)
.oy .
(by Hence find the set of values of x for which — < 0 .
dx (3)

2(0) 9= Yn

H*+5S

4(2*+5) = 4 7 (271)4
CDie

= Gx™420 —§x
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by = 20 —Y4a-
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3. (a) Express 2cosfl—sind in the form Rcos(f) + a). where R and « are constants. R > 0
and 0 < « < 90°. Give the exact value of R and give the value of « to 2 decimal
places.

3)
(b) Hence solve, for 0 < 0 < 360°,
2
- =13
2cosf) —sinfd — |
Give your answers to one decimal place.
(5)

(e) Use vour solutions to parts (a) and (b) to deduce the smallest positive value of 0
for which

2_ =15
2cosf + sinf = |

Give your answer to one decimal place.

@)
3a) Reos (b+0)= Rpso os & = Renbong
= 20050 — swmb

=) Reosa>2 & Rowiz |
R2= 24" 5§ & R=U5
: | | _l_ e - a- J""
nn=— = a=ochan (L)-%'S?(z?/

= 20086 —sM @ = V5 o5 (6 + 26 .5%°)
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Question 3 continued S
60) > B | = I8
Vnso —smO- |
2. 2T 0050 —\5mb -15
7= 15 (20ec6 - sm6-)
Lo Bwsbraesy)=
-
: SuCos (Br26-517) = £
Decp ¢« 360 S =
. 5T 2 (@ym-s*rja. 38f. v
Or2b-sbs~ 2%0-S9-SY_.. = I0-Y53--.
G= 230" o= 79
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Question 3 continued

(C) 2Cosf Tmez ac,os(g = p\)

e -

2 Los® ¥Sing =S tox (9 26- 57)

D fom bl '
Cos(Bv‘lé "57)" l{;;g _

- BRCT -
2O -2b-56% -+ = orpos (\ﬂf

= S95¢6. -

-~

B = Sq-S0h. -+ 26-565 -
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y=ak)

0 B

Figure 1

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

-]
N

g(x)=|de¥" =25, «xe

r

The curve cuts the y-axis at the point .4 and meets the y-axis at the point 5. The curve has
an asvmptote v = 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 A,
(ii) the exact x coordinate of the point B,

(iii) the value of the constant k.

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

(b) Show that « is a solution of x = -,l;ln[%x + ITJ

The iteration formula

X, = lln[l:r" + 17]
2 \2

can be used to find an approximation for «

(c) Takingx, = 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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Question 4 continued
() 2, =1 4368 ()
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5. (i) Find, using calculus, the x coordinate of the turning point of the curve with equation

- g T
)= cosdx, —<x<—
i € 4 = 5

Give your answer to 4 decimal places.

(5)
5 T dy .
(ii) Givenx =sin" 2y, 0 < y < Z. find == as a function of y.
' 4 dx
Write your answer in the form
dy T
— = p cosec(gy). 0<y<—
=P (q) &5
where p and ¢ are constants to be determined.
)

=I5 il = L(e, "o Lm,____'_
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Question 5 continued
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A g o3
6. f(x) =- s . x32x%eR

(a) Given that

A4S x"+.r"—-3x3-+?x—65“_:+'4+ 32 FHS
E

¥+x=6

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 )

()

AL - :
A=23=> = b

RHS - q{'Pr b
S QMR ME= F (1)

2=1D  ps=a -
U T RS bt >

bt A+ 5 =2
o apt6= o @)

Solye. Swihfantously:  AtAtR =10
- . AtFE=l0
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Question 6 continued

b) f=a"+2 4 S
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)z 22 =4 (x2)""
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. e 4 e

a2
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T

(@) For—=<y E sketch the graph of y = g(x) where

!-...l

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

(b) Find the exact value of x for which

gx+ D+r=0
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| 8. (a) Prove that
nx
2cot2x + tanx = cot x .!:#?,HEE
“4)
(b) Hence, or otherwise, solve, for—nx < x < n,
6cot 2x+ 3 tanx = cosec’x — 2
Give your answers to 3 decimal places.
(Solutions based entirely on graphical or numerical methods are not acceptable.) i
ba)
U= 2ok n tan W
)L
=T
= == 1 {enx
Yon2a |
- 2 - -
= . L tenr
2 btonZx . .
1 -tan*2
— |- e
o tem N . -
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Question 8 continued

i ——

o .
A= gk é’ﬁ}) = -2t

r=w-\23¢%7--- = [-&>

o= 23930 x= 6249 ©

C : L

n= -L23F = 1.865
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The amount of an antibiotic in the bloodstream, from a glven dose. is modelled by the
formula

x=De¥

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 vour 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.

(2)

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. -

(c) Show that T = aln[b + é) where a and b are integers to be determined.
c

)
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Question 9 continued
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