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1.

Express

as a single fraction in its simplest form.

Answer ALL questions. Write your answers in the spaces provided.
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2. f(x) =x3+3x>+4x— 12

(a) Show that the equation f(x) =0 can be written as
43 — x)
= N—-= -3
g ( 3+ x) } 7

The equation x3 + 3x%+4x — 12 =0 has a single root which is between 1 and 2

€))

(b) Use the iteration formula

4(3 —
X = M n> 0
" 3+ x,)
with x, =1 to find, to 2 decimal places, the value of x , x, and x,

3)
The root of f(x) =0 1is a.

(c) By choosing a suitable interval, prove that o = 1.272 to 3 decimal places.

@
2.00 P = K2+ 232+ Ux-12=0

Xr3at = 12—4x%

W (x+d) = 4 (3-%)

wr = 4(3-%)
N2

x——\)éi_(?r_')Q
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D Kyl = \|4(§-'&vﬂ n O
(3% %n)
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Question 2 continued

w, = .20
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Figure 1
Figure 1 shows a sketch of part of the graph y = f(x) where
fx)=2]3—x|+5 x>0
(a) Solve the equation
)
1 ()
f(x) > x+30 2
3 =
)
Given that the equation f(x) = k, where k is a constant, has two distinct roots, o
2
(b) state the set of possible values for k. :':*
(2) v
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Question 3 continued
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Question 3 continued

ion (ox©)

(Total for Question 3 is 5 marks)
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4.

(i) Find

13 1
J dx
s 2x—-1)

writing your answer in its simplest form.

(C))
(i1) Use integration to find the exact value of
T
oo 1 1
sin2x + sec —xtan—x dx
0 3 3
(&)

13

4.

G | \ dx.
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Question 4 continued
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5.

Quotignk vwe for . u= U, du - " dx * dx
\J dx

Given that

5x* —10x + 9 .
= - 5 X
YT oy

d
show that & _

3> where k is a constant to be found.
dx (x-1
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6. The functions f and g are defined by
O
o
e
fix—e'+2 xeR (@]
-1
=
22
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ITk
g:ix— Inx x>0 2
-y
L
7
5
(a) State the range of f. T
()]
(b) Find fg(x), giving your answer in its simplest form.
()
(c) Find the exact value of x for which f(2x +3)=6
C)) 9
(o)
(d) Find f~! stating its domain. g
3) -
:su
(e) On the same axes sketch the curves with equation y = f(x) and y =f~!(x), giving the |_-"'-_il
coordinates of all the points where the curves cross the axes. g
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Question 6 continued

o flaxxrz) = ¢
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Question 6 continued
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7. The point P lies on the curve with equation
= (4y — sin2y)? )
x = (4y —sin2y) 9
<
Given that P has (x, y) coordinates ( D, Z), where p is a constant, 3
> :
(a) find the exact value of p ﬁ
(1) Z
T
The tangent to the curve at P cuts the y-axis at the point 4. 73
>
)
(b) Use calculus to find the coordinates of A. &
(6)
- \\7-
7.00 A= (Uy- sy
p: (p, ) .
2 ©)
=
(u Ji \ :
p = (u(1) - sn 2( \\\ s
( ] 2 5
m
=2
92 2 T
p= (2m)* = um z
=
=)
m
=
@gmdimﬁakkmww(’:g(v\
dn
_ : A
w= (Uy = sin(2)
)
o
S
CHAIN ROLE : Yy = db o du <
dx Ao O 2
m
2
. ]
Vo= L“b" N (’L\A\ %.\L = L - Qcos(?_g) 7
v
k) >
)
=
x= N\ * d i = 2V
dv
J
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Question 7 continued

dx = dw ¢ dv
o\\5 oV 0\3

= W x4 -900s(2y)
= 2 by — sin(20)) (G- Leon(29))
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Question 7 continued
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8.

In a controlled experiment, the number of microbes, N, present in a culture 7 days after
the start of the experiment were counted.

N and T are expected to satisfy a relationship of the form
N=aT? where a and b are constants
(a) Show that this relationship can be expressed in the form
log,, N=mlog  T+c

giving m and c in terms of the constants a and/or b.

2

log, /N
5.0 5

4.5 -

4.0

3.5

3.0 5

2.5
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2.0 -fE e

1.5

1.0 -

0.5

0 T I T T I T |‘1 T
0 02 04 06 08 10 12 1.4 %80

Figure 2
Figure 2 shows the line of best fit for values of log , N plotted against values of log,, T

(b) Use the information provided to estimate the number of microbes present in the
culture 3 days after the start of the experiment.

(C))

(c) With reference to the model, interpret the value of the constant a.

1)
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Question 8 continued

R.0) N= 0T ©
Log\D(N\ = \og‘o(OLT b\

LOG uLes
o \0g, (C) = o (c?

\,OQ\D(N\ = \'0(5“)(0‘-\ + 99,4 (TBB \ngb + g e = ooy

\%\ofN\ = \0(5\%(0&-\ + b\,O%w(T\ log,b =C =

y = ¢+ mlog (1)

c= 109,00 M=

D Y-t = ¢ = 1.85 = \og, (a)
o= 10" =708

%de,\M wm = = Ll.\-l(_)'5 = ql = b
f)')( \- 0.\ (3
dhoose ]l J

N=0oT1 = 70% x(?ﬁq‘J@
= 869 mionolos,

DN, =0T = o= o - o s vanitc

b ert doy
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9. (a) Prove that

cos A + sin 4 2n+

24 +tan24= ———— A Z
See an cosA —sin A * 4 e
C))
(b) Hence solve, for 0 < 0 < 2=
1
sec 26 + tan 20 = >
Give your answers to 3 decimal places.
Q)]

0.0) (HS: sec(IR) + tan (28)  RMS: COA(R) + s (A)

CR (A — sn (A)
= 1 4+ sw(an)
oS (MY cos (2A)

- Sin(AM+) Sin(20) = 2 sin () cos (A)

2 sin(Areos(n) + | s (2A) = i’ (M) —in? (R)

s (AY - sn2 (R)

= 2sn(R) s(A) + |
(cos(A\ +sin (A (cos (R)-sin(RY)

2 3in(A) cos(A) + cos?(A) +sin? (A
(cos(P +9n (AY) (Cos(R)-sn(AY)

= (cos(P) x sw (AY*
(cos(eX-+stAI (Cos(R)-sn(AY)

= g;gzs(P«\ i S\!} (h) = Q\‘\S

cos (RY = s (Q)

\
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Question 9 continued

@ sec (28) ¥+ 4on(20) - A?:

\'\“s.\vs% R UJTN o "*\5 Qo (0)

0s(®) + an(®) =
0% (®) — e (O 2

o) = - S\

23n(0) = - cos(8)

on(®) = -\
3

8= 2820 , 5.96|
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10. The amount of an antibiotic in the bloodstream, from a given dose, is modelled by the
formula

x = De—O.Zt

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.

2)

A second dose of 15mg 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 7" hours after the second dose is given,

the total amount of the antibiotic in the bloodstream is 7.5 mg.

(c) Show that 7=a In (b + é), where a and b are integers to be determined.
e
“4)
-0.2¢t
10.0) w=De
D= 19

AW =L > H=\D % 0:0-2('43

= 6.740 ~mQ

-0-2(7
D) wen x= 7 - %,=\6xe.° (g_?v\moﬂkx

RN
+ 9.2 (Q\ \$' dose

‘)(-2-7\6%@ L&WS(&N
2" Jowo

= 13754 wa
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Question 10 continued

O Thus . 7.6 = %
“ofjor In dog .

_ = |Se 2= + !52‘ el
(sl
-0.27-1 —0-27T
1.5= |9¢ +15¢
]l = Q-:O.' ' ( Q-\ ‘\'\\
2
e—-o.u _ |
2 (')
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