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. Differentiate with respect to x

(a) ln(x2 +3x+ 5)
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2. f(x)=2sin(x)+x-2, 0<x<2zr =
(a) Show that f(x)=0 has a root a between x=0.75 and x=0.85
2)
1
The equation f(x)=0 can be written as x = [arcsin(l— O.Sx)] ’
(b) Use the iterative formula
1
X, = [arcsin (I—O.an )] ’ , X,=0.38
to find the values of x,, x, and x,, giving your answers to 5 decimal places.
‘ 3)
(¢c) Show that & = 0.80157 is correct to 5 decimal places.
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Figure 1
Figure 1 shows part of the graph of y = f(x), x€ R.

The graph consists of two line segments that meet at the point R(4,—3), as shown in
Figure 1.

Sketch, on separate diagrams, the graphs of

(a) y=2f(x+4),
&)

(b) y= |f(—x)|. o .

On each diagram, show the coordinates of the point corresponding to R.
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Question 3 continued
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4. The function f is defined by

fix4-In(x+2), xeR, x>-1

(a) Find ' (x).

(©))
(b) Find the domain of '
1)
The function g is defined by
g:xl——)exz—Z, xeR
(c) Find fg(x), giving your answer in its simplest form.
(€))
(d) Find the range of fg.
1)
o) = 4 — \n (00 Q)
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e
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- e 2

b ) >~ < 4
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= 4 —ln e
- 4 — x°
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. The mass, m grams, of a leaf 7 days after it has been picked from a tree is given by
m=pe "
where k and p are positive constants.

When the leaf is picked from the tree, its mass is 7.5 grams and 4 days later its mass is
2.5 grams.

(a) Write down the value of p.

1)
(b) Show that k=%1n3.
“4)
. dm
(c) Find the value of t when — =-0.6In3.
dr
(6)
o] P = 7. 5
4 i
H// m= 75z
= o ¥
2.5-7.5¢ :
i — R
/3 = &

—
< In3 =
Lo T
, -
c / am - - 7.5k e
4 22 ,»
‘ 71 3 €
—0.6In3 = -T7S5ke ~7° S
— o=
- Bl % v'TS(*;\m e "
—( ‘N . =
Q%L)-'Q/u
ln 0.3 = —Ye lnR . &
¢ = 4.]5  (3s4)

Leavé ‘
blank

-




- Leave
blank

6. (a) Prove that

1 c0s20 _ng, g290n°, neZ
sin20 sin26 . )

(b) Hence, or otherwise,

(i) show that tan 15° = 243,

3)
(i1) solve, for 0 <x < 360°,
cosec4dx—cotdx =1
Q)
éa) [ — Cos J6
S B0

) — (cos?G —5n°6)
Q Sin é) (=) é’J

/—’(\/ ’SJALé"S;nl(;) '
,Q son @ cos 6
7577
'Q/Mé(eu o

Sin & - {q o &

@, O —

b/ / s € > Ws
— f =3O

ban /15 = — -
SIS0 SITT36

_ / . 3/

0.5 oc. 5

= 2 — \[_3

12

ol 0 0 A A



7Leave’
| blank
Question 6 continued
tan Jx < |
20 = S, 225, 4oS , SE5
x = 22,5‘/ //1,5/ 2262.5 , 292.5
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7. fxj=—3%=3 2 w3 e -L

X)= - 5
Qx+1)(x-3) x*-9

(a) Show that

f(x) = 2
2x+D(x+3)
5
* The curve C has equation y=1(x). The‘ point P (—1, ~§) lieson C.
(b) Find an equation of the normal to C at P.
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8. (a) Express 2cos3x—3sin3x in the form R cos(3x+a), where R and « are constants, R >0

T .. -
and 0 <a < 5 Give your answers to 3 significant figures.

“)
f(x)=e cos3x
(b) Show that f”(x) can be written in the form
f'(x)=R ez" cos(Bx+a)
where R and «a are the CODS'[aln’l’[S found in part (a).
€))

(c) Hence, or otherwise, find the smallest positive value of x for which the curve with
equation y = f(x) has a turning point.

&)

Xfw) Cos (B+R) = CcosPeesB — SnB sin

Rcos Bar+ot) = Reos3a cork = Rsmn3x Sin o

QA =RCeos A 2= R in X
h/»moL:S) Q(Lr ;)114031
2 = 0.9%3 R

0.6 Cws(\’%:@ L 0. A83)

" 2 Y

y w=¢€" v = Cos S
olee = 621 Ay — =3 51h 3¢
X2 X

Ding = €703 - 3€° % 5in 3%
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-3 6" Ccos (32 »0.953)
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