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Answer ALL questions. Write your answers in the spaces provided.

Express

6x + 4 - 2
9x2 —4 3x+1

as a single fraction in its simplest form.

€X ¥ 4 R T m

(3% +2)(31-1) XN\ (31 f2)(3 % -2)
e e g 2(3%41)-2(31-2)
-2 3+ (RYX-2)3X +1)
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fx) =x3 +3x2 +4x— 12

(@) Show that the equation f(x) =0 can be written as

=

43 - x)
3+ x)

The equation x* + 3x2+4x — 12 =0 has a single root which is between 1 and 2

(b) Use the iteration formula

43 - x,)

3+ 25)

x —_—
n+1

o)

with x, =1 to find, to 2 decimal places, the value of x , x, and x,

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

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

(@ (D = A 4 3%+ 4r-12320

YT = Y- 4%=-%°

3tz 4(3-0 -3
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Question 2 continued

O x =127
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Figure 1

Figure 1 shows a sketch of part of the graph y = f(x) where
f(x)=2]|3-x|+5 x20

(a) Solve the equation

I
f(x) = E;\‘ + 30

3

Given that the equation f(x) = k, where k is a constant, has two distinct roots,

(b) state the set of possible values for £.

(2)

@) 213-1145 = VaX 4306 -2(2-1) 7 5= Va1 30

2(3-31)+ 5= 2% ¥ 30 -6 FAXt5 = VaX 30

L -3 F¥5 '/ 130 3/2% = 3\
5/2y = -\ x=62)3
L. - 3%/

- 53
Gy A0, = /_3

G ()= oy two disnd (008 Li-e 2 infevsections )

g powt vtk = (3, 5)

oy axs (X=oe) (3 -0)4 S

2(HY 5 7\ o,

5 K KN
when kK>11 ) voot 1§ negative
K connot be greater Than )l
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4. (i) Find
13
]
J. dx
s 2x-=1)
writing your answer in its simplest form.
“4)
(ii) Use integration to find the exact value of
w
P 1
_[2 sin2x + sec gxtan—;-x dx
0
3)
\3 \ ! :
Y N\ In) 2% -\ /a\n\2x -\ | ]
(1 A - \\.. 2
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lll_s
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T o 1
WPy lary & 8 ( 21’3) [-5 cos(@ (X)) 3sec(31%) ) ]
L3 - [-% cos (ax0) + 3sec(Fx0)]
Va v+ 272 = |\ FAN3
L _ 1443 5 21203
L
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5. Given that
5x2 —10x+9
¥ o wd x#1
(x-1)
d k
show that e’ N . where k is a constant to be found.
) (6)
y = 5L -0X v Tw d¥/ax= 10X -0
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6. The functions f and g are defined by ’
fix—eX+2 xeR
g:x—Inx x>0
(a) State the range of f.
1)
(b) Find fg(x), giving your answer in its simplest form.
)
(c) Find the exact value of x for which f(2x + 3)=6
4
(d) Find f~' stating its domain.
3)
(e) On the same axes sketch the curves with equation y = f(x) and y =f"'(x), giving the
coordinates of all the points where the curves cross the axes.
C))
(a) \-U\r\J =" ¥ )
" 1 TR J |
et |/ 3 ]
— s+
| |
?; 1
| I
Ronge = (W) 72
(o) fqn)
gl¥) =In%
e\\’\)(. % 5 s B :
() (LhA 3~ 6
1% ¥
SRR N W+ 3 = \n4
eﬂ Y3
“3-4 AL \nNA-23 -
1 -
_ine * \N4 i n = \WNA-3 Ny - 32 R
= - E *‘
R
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Question 6 continued
ALY
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7. The pomt P lies on the curve with equation

x = (4y — sin2y)?

. ‘ T .
Given that P has (x, y) coordinates (p, 5], where p is a constant,

(a) find the exact value of p

The tangent to the curve at P cuts the y-axis at the point A.
(b) Use calculus to find the coordinates of A.
- B
(a) %:(Q‘j_%m ’13) (()\W/Z)
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8. In a controlled experiment, the number of microbes, N, present in a culture 7' days after y
the start of the experiment were counted,

4

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

boigy o N = milop,, T'+¢

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

e
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Figure 2
Figure 2 shows the line of best fit for values of log,, N plotted against values of log, i3

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

4)
(c) With reference to the model, interpret the value of the constant a. i
o
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Question 8 continued
(@ N= av®
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9. (a) Prove that
cos A + sin 4 2n+ O
sec2A+tan2AE-\,n A ————( ) ne
cos A —sin A 4 5
)
(b) Hence solve, for 0 < 6 < 2x
]
sec 260 + tan 20 = -2-
Give your answers to 3 decimal places. )
() SeC2A + tan2h
v v S\nah L+ S\W2h
WS 2A C0$ A 02 A
| = SADA ¥ COSLA SR Y WSTR F AinRCosh
WA = 28N0NA oSN 'g_dgytp\ - g\\(\i‘i\ ”
COSAA = CONVTA - SANTR =\ x 2swRcosh — anah
COLTP — SN2 .
F contthvoelion
(ST A A AN F 2SWIR LR _ (ST A Y AN COs i x SWA -
COSER — SHNT R (OSSR ~SWMAYCOSA 4 Qo p
(o) Coth % Wi \ AoV A 128N = COSA - SR
0L R - tin b COSh = -30Nh
oy N COSA
“3con A =\ VIR
- . | e S _"' S
can P\ - /—l' 1 ; CA\/
=0- 3215
= 2- 3\9% 5’(\(’\‘\ B
- )
= 2% 3, S 6
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Question 9 continued
s i , /
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;I"he ar]nount of an antibiotic in the bloodstream. from a given dose, is modelled by the |
ormula |

= Dl

“ihere_x ls.lh.e 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 15mg of the antibiotic is given.
(a) Use tl:le n_wdel 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 13.754mg 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. 1

b
(c¢) Show that 7=a In(b + —). where a and b are integers to be determined.
g
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Question 10 continued
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