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Differentiate with respect to x

(@) In(x*+3x+5),

)
COS X
(b) wat
@)
f(x)=2sin(®)+x—2, 0<x<2r
(@) Show that f (x) = 0 has a root « between x = 0.75 and x = 0.85.
(2)
1
The equation f (x) = 0 can be written as x = [arc;sin (1—0.5x)]§ )
(b) Use the iterative formula
1
Xn+1 = [arcsin (1-0.5x,)]2, x, =0.8,
to find the values of x,, x, and x,, giving your answers to 5 decimal places.
@)
(c) Show that & =0.80157 is correct to 5 decimal places.
@)
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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

(@) y=2f(x+4),

®)
(b) y=If(=x).

®)
On each diagram, show the coordinates of the point corresponding to R.
The function f is defined by

fix> 4-In(x+2), xeR, x>-1

(a) Find f~'(x).

®)
(b) Find the domain of f .

oy
The function g is defined by

g:x> e -2, xeR.

(c) Find fg(x), giving your answer in its simplest form.

®)
(d) Find the range of fg.

1)
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The mass, m grams, of a leaf t days after it has been picked from a tree is given by

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)
1
(b) Show thatk = 2 In 3.
(4)
(c) Find the value of t when Z—T =—0.6 In 3.
(6)
(@) Prove that
_1 - C9329 =tan g, G #90n°, nel.
sin260  sin26
(4)
(b) Hence, or otherwise,
(i) show that tan 15° = 2 — 3,
@)
(ii) solve, for 0 < x < 360°,
cosec 4x — cot 4x = 1.
(%)
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f(x) = x-S 22x , x¢i3,x¢—1.
2x+1)(x-3) x°-9 2
(a) Show that
f(x) = ;_
2x+D(x+3)
(%)
The curve C has equation y = f (x). The point P [—1, —gj lies on C.
(b) Find an equation of the normal to C at P.
(8)

(a) Express 2 cos 3x — 3 sin 3x in the form R cos (3x + «), where R and « are constants, R > 0

and0< a< % Give your answers to 3 significant figures.

(4)
f(x) = e cos 3x.
(b) Show that f'(x) can be written in the form
f'(x) = Re® cos (3x + ),
where R and « are the constants found in part (a). -
5

(c) Hence, or otherwise, find the smallest positive value of x for which the curve with equation
y = f(x) has a turning point.
®3)

TOTAL FOR PAPER: 75 MARKS
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Question Scheme Marks
Number
1(a) 1 _ 2x+3 M1,A1
(x2+3x+5) " (x2+3x+5)
2)
(b) Applying vuv—zuv’ M1,
x2X—sinx—cosxx2x _ —x2sinx—2xcosx _ —xsinx—2cosx e | A2,1,0
(x2)2 x4 %3 3)
5 Marks
2 ()
f(0.75)=-0.18...
f(0.85)=0.17..... M1
Change of sign, hence root between x=0.75 and x=0.85 Al
2)
(b) Sub %=0.8 into x,,,, = [arcsin(1 — 0.5x,,)]2 to obtain x; M1
Awrt x;=0.80219 and x,=0.80133 Al
Awrt X5 = 0.80167 Al
3)
©) | #0.801565) = -2.7..... <10°
f(0.801575) = +8.6....x10
(0.801575) = +8.6....x10 M1AL
Ch fsi d lusi
ange of sign and conclusion AL
3)
See Notes for continued iteration method
8 Marks
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Question Scheme Marks
Number
3(a) y
V shape Bl
vertex on y axis &both
branches of graph cross x axis | B1
X
\V4 - ‘y’ co-ordinate of Ris-6 | B1
(0,-6) ©)
(b)
y
(-4,3) / W shape Bl
2 vertices on the negative x axis. | Bldep
w in\both quad 1 & quad 2.
X
R’=(-4,3) B1
©)
6 Marks
4 (a) y =4—In(x + 2)
In(x+2)=4—-y
x+2=e*Y
x=e* V-2 M1
fix)=e**-2 oe M1A1
©)
(b)
x<4 Bl
(1)
©) fg(x) =4—In(e*’ -2 +2) M1
dM1A1
fg(x) =4—x*
©)
(d) <4 B1ft
fo@) < M
8 Marks
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Question Scheme Marks
Number
5 (a) p=7.5 Bl
(1)
(b) 2.5 = 7.5¢7%k M1
1
-4k __
€ =3 M1
_ 1
—4k = ln(§) dM1
—4k = —In(3)
1
k= ZIH(B) Al*
See notes for additional correct solutions and the last Al
(4)
(c) am _ _kpekt ft on their p and k
dt b P M1ALft
1 Lnzye
—ZlnS X 7.5e 4 = —0.6In3
oy _ 24 (0.32) M1A1
—~ (In3)t = In(0.32) dM1
t=4.1486....  4.150rawrt4.1 | Al
(6)
11Marks
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Question Scheme Marks
Number
6 (a) 1 cos260 1 —cos20 M1
sin20 sin20  sin26
2sin?6 M1A1l
- 2sinfcosfO
siné Al*
= =tan g CSO
cos6 4)
(b)(1) 1 cos30°
tan15° = — - — M1
sin30° sin30°
L V3
tan15° =I_%= 2 _\/3 CSO dM1 A1*
2 2
3)
(b)(ii) tan2x =1 M1
2x = 45° Al
2x = 45° + 180°
M1
x = 22.5°,112.5°,202.5°,292.5° Al(any two)
Al
)
Alt for (b)(i) 12 Marks
tan 15° = tan(60° — 45°) or tan(45° — 30°)
can 15° — tan60 — tan45 tan45 — tan30 M1
A = tan60tan45 ' 1 + tan45tan30
V3
V3-1 1-—5 M1
tan 15° = — or
143 V3
1+ 3
Rationalises to produce
tan15° = 2 — V3 Al*
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Question Scheme Marks
Number
7(a) x2—9=(x+3)(x-3) B1
4x —5 2x
2x+1)(x—-3) ((x+3)(x—3)
_ (4x-5)(x+3) 2x(2x+1) M1
T (2x+1)(x-3)(x+3)  (2x+1)(x+3)(x-3)
_ 5x — 15
T (2x+D(x-3)(x +3) M1Al
_ 5¢x—3) _ 5 .
T 2xt )23 (x43) | (2x+1)(x+3) Al
(®)
(b)
f )= 2x2+7x+3
oy o(4x+7) M1M1A1
IO = ey 7x 1 3y
, 15 M1A1
frED=-7
Uses mym,=-1 to give gradient of normalzf‘—5 M1
5
y—(—g)_th, 4 M1
x—-1) 7715
y+ g = % (x + 1) or any equivalent form Al
(8)
13 Marks
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Question Scheme Marks
Number
8
(@) R?=12%2+3% M1
R=+130r3.61.... A1
3
tana = E M1
a = 0983 ... A1
(4)
(b) f'(x) = 2e**cos3x — 3e?*sin3x M1A1A1
= e2*(2cos3x — 3sin3x) M1
= e?*(Rcos(3x + )
= Re?**cos(3x + a) A1* cso
(5)
f'(x)=0= cos(3x+a) =0 M1
(c)
s
3x+a= > MA1
x=0.196... awrt0.20 | A1
(3)
12 Marks
Alternative to part (c )=
f'(x) = 0=2cos3x — 3sin3x =0 M1
2
tan3x = 3 MA1
x=0.196...  awrt0.20 | AT
(3)
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