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The point P lies on the curve with equation

y:4eZX+1

The y-coordinate of P is 8.

(a) Find, in terms of In 2, the x-coordinate of P.
)

(b) Find the equation of the tangent to the curve at the point P in the form y = ax + b, where a
and b are exact constants to be found.

(4)
f(x) =5 cos x + 12 sin x.
Given that f(x) =R cos (X — &), where R >0 and 0 < a < %
(a) find the value of R and the value of « to 3 decimal places.
(4)
(b) Hence solve the equation
5cosx+12sinx=6
for 0 <x < 2x.
()
(c) (i) Write down the maximum value of 5 cos x + 12 sin x.
oy
(if) Find the smallest positive value of x for which this maximum value occurs.
)
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Figure 1

Figure 1 shows the graph of y = f(x), x € R,
The graph consists of two line segments that meet at the point P.
The graph cuts the y-axis at the point Q and the x-axis at the points (-3, 0) and R.

Sketch, on separate diagrams, the graphs of

@ y=I[fxl,

)
(b) y=F(=x).

)
Given that f(x) =2 — |x + 1|,
(c) find the coordinates of the points P, Q and R,

@)
(d) solve f(x) = % x.

(%)
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The function f is defined by

2(x-1) 1

fix— 5
X°—=2Xx-3 x-3

, X>3.

() Showthat f(x) = ——, x>3.
X+1

(4)
(b) Find the range of f.
)
(c) Find f * (x). State the domain of this inverse function.
@)
The function g is defined by
g:x > 2X-3, xeR.
(d) Solve fg(x) = %
@)
(a) Given thatsin? @ + cos? @ = 1, show that 1 + cot® 6 = cosec? 6.
)
(b) Solve, for 0 <0< 180°, the equation
2 cot? §— 9 cosec 6 = 3,
giving your answers to 1 decimal place.
(6)
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(a) Differentiate with respect to x,

(i) e*(sin x + 2 cos X),

®)
(i) x*In (5x + 2).
®)
2 —
Given thaty = w x#1,
(x+1)
(b) show that dy S—Y T
dx  (x+1)
(®)
2 2
(c) Hence find d—Z and the real values of x for which d—zl = —E.
dx dx 4
®)
f(x) = 3x° — 2x — 6.
(a) Show that f (x) = 0 has a root, a, between x = 1.4 and x = 1.45.
)
(b) Show that the equation f (x) = 0 can be written as
X = (E+Zj X #0.
X 3
®)
(c) Starting with x,=1.43, use the iteration
wooi= || 242
n+1 Xn 3
to calculate the values of x;, x, and X,, giving your answers to 4 decimal places.
®)
(d) By choosing a suitable interval, show that o = 1.435 is correct to 3 decimal places.
3)

TOTAL FOR PAPER: 75 MARKS
END
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PROVISIONAL MARK SCHEME

(Eluestlon Scheme Marks
umber
1. (a) e2x+1 :2
2X+1=1In2 M1
1
X:E(an—l) Al (2)
dy 2x+1
— =8e
(b) dx Bl
1 dy
x==(In2-1) = —=Z=16
2( ) dx Bl
1
y—8:16(x—5(ln2—1)j M1
y=16x+16-8In2 Al (4)
(6 marks)
2 (@) | R? =5%+12? M1
R=13 Al
tan o :E M1
5
a~1.176 Al cao (4)
6
b) | cos(x—a)=— M1
(b) | cos(x-a)=1
6
X—a =arccos—=1.091 ... Al
13
x=1091 ... +1.176 ...~ 2.267 ... awrt 2.3 Al
X—a=-1.091 ... accept ... =5.19 ... for M M1
x=-1.091 ... +1.176 ...~ 0.0849 ... awrt 0.084 or 0.085 Al (5)
©)(@) | Rux =13 ft their R B1 ft
(ii) | At the maximum, cos(x—«a)=1or x—a=0 M1
X=a=1.176 ... awrt 1.2, ft their Alft (3)
(12 marks)
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PROVISIONAL MARK SCHEME

Question Scheme Marks
Number
3. (@) Y4 shape Bl
Vertices correctly placed Bl (2)
O x=
(b) Ya
5 > shape Bl
Vertex and intersections
with axes correctly placed Bl (2)
(©| P:(-12) B1
Q:(0,1) B1
1(1,0) Bl (3)
(d) | x>-1; 2—x-1==x M1 Al
: 2
Leadingto x = N Al
1
x<-1; 2+x+1:5x M1
Leadingto x=-6 Al (5)
(12 marks)
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PROVISIONAL MARK SCHEME

Question Scheme Marks
Number
4. (@) | X*—2x—3=(x—3)(x+1) B1
2(x-1)—(x+1) 2(x-1) X+1
f — -
=000 T ey s (x+D MLAL
B X—3 1
_(x—3)(x+1)_x+1 Alcso (4)
1 1 1
(b) (O,Zj Accept0<y<z, O<f(x)<Z etc. B1B1(2)
(c) | Let y=F(x) y:L
X+1
1
X=——
y+1
yx+x=1
y=12X ol M1 Al
X X
1-x
f(x)=—=
(=1
. ) 1
Domain of £ is [0,—) B1 ft (3)
1
@ fa(x) 2x* -3+1
21 :1 M1
2X° -2 8
x° = Al
X=1+5 both Al (3)
(12 marks)
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PROVISIONAL MARK SCHEME

Question Scheme Marks
Number
5. (@) | sin?6+cos*6=1
=2 2
sin?g s!n20+09329: -12 M1
sin“d sin“d sin“ @
1+ cot® @ = cosec’ @ *k Al cso (2)
(b) | 2(cosec’ 0—1)-9cosectd =3 M1
2cosec’ @—9cosecd—-5=0 or 5sin?@+9sinf-2=0 M1
(2cosecd+1)(cosecd—5)=0 or  (5sin@-1)(sind+2)=0 M1
. 1
cosecd=5 or smezg Al
6 =11.5°168.5° Al Al (6)
(8 marks)
6. (a)(i) di(e“(sinx+2cosx))=3e3x(sinx+2cosx)+e3x(cosx—23inx) M1 AL Al (3)
X
(:esx(sin x+7cosx))
(ii) i(x3|n(5x+2))=3x2 In(5x+2)+ 5x° M1A1A1l (3)
dx 5x+2
. dy (x+l)2(6x+6)—2(x+1)(3x2+6x—7) M1 Al
(b) dx (x+1)4 Al
(x+1)(6x* +12x+6—6x" —12x+14) it
- (x+1)’
20
= * Al
d’y 60 _ 15 M1
O & ™ xe) 4
(x+1)' =16 M1
x=1-3 both Al (3)
(14 marks)
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PROVISIONAL MARK SCHEME

(Eluestlon Scheme Marks
umber
7. (@) | f(1.4)=-0568 ...<0
f(1.45)=0.245 ... >0 M1
Change of sign (and continuity) = « €(1.4,1.45) Al (2)
(b) | 3x*=2x+6
=Xy
3
2 2
X=— 4= M1 Al
3 X
2 2
X = .8 % Alcso (3
V(x 3) @)
(c) | x =1.4371 Bl
X, =1.4347 Bl
X, =1.4355 B1 (3)
(d) | Choosing the interval (1.4345, 1.4355) or appropriate tighter interval. M1
f(1.4345)=-0.01...
f (1.4355)=0.003 ... M1
Change of sign (and continuity) = o €(1.4345,1.4355)
= a =1.435, correct to 3 decimal places % cso Al (3)
(11 marks)




