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(a) Find the value of g—y at the point where x = 2 on the curve with equation
X

y =X V(5x — 1).
(6)
(b) Differentiate >IN 22 X with respect to x.
X
(4)
2X+2 X+1
f(x) = - :
®) x> -2x-3 x-3
(a) Express f(x) as a single fraction in its simplest form.
(4)
2
b) Hence show that f'(x) = .
(b) 0= o
@)
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Figure 1
Figure 1 shows the graph of y=f(x), 1<x<9.
The points T(3, 5) and S(7, 2) are turning points on the graph.
Sketch, on separate diagrams, the graphs of
(a) y=2f(x) -4,
@)
@)

(b) y=Ifx)I.

Indicate on each diagram the coordinates of any turning points on your sketch.

4 Find the equation of the tangent to the curve x = cos (2y + x) at (0, Z] :

(6)

Give your answer in the form y = ax + b, where a and b are constants to be found.
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The functions f and g are defined by

f:x+— 3x+Inx, x>0, xeR,

2
g:x— e“, xeR.

(a) Write down the range of g.
1)

(b) Show that the composite function fg is defined by

fg:x > x>+ 3e°, xeR.

)

(c) Write down the range of fg.
1)

(d) Solve the equation di[fg(x)] = x(xe* + 2).

X

(6)

(@) (i) By writing 30 = (20 + 6), show that

sin 30 =3 sin §— 4 sin® 6.
(4)
(if) Hence, or otherwise, for 0 < 6 < % solve
8sin*0—6sing+1=0.
Give your answers in terms of 7.

()

(b) Using sin (8 — &) =sin 8 cos a — cos @ sin «, or otherwise, show that

. 1
sin 15° = 3 (V6 —2).

4)
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f(x) = 3xe* - 1.
The curve with equation y = f(x) has a turning point P.

(a) Find the exact coordinates of P.

(®)
The equation f(x) = 0 has a root between x = 0.25 and x = 0.3.
(b) Use the iterative formula
Xn+1= ge‘xﬂ .
with x, =0.25 to find, to 4 decimal places, the values of x,, x, and X;.
®)
(c) By choosing a suitable interval, show that a root of f(x) = 0 is x = 0.2576 correct to 4 decimal
places.
®)

(a) Express 3 cos @+ 4sin@ in the form R cos (f — «), where R and « are constants, R > 0
and 0 < a <90°.
(4)

(b) Hence find the maximum value of 3 cos 8 + 4 sin # and the smallest positive value of & for
which this maximum occurs.

@)
The temperature, f(t), of a warehouse is modelled using the equation
f (t) = 10 + 3 cos (15t)° + 4 sin (15t)°,
where t is the time in hours from midday and 0 <t < 24.
(c) Calculate the minimum temperature of the warehouse as given by this model.
(2)
(d) Find the value of t when this minimum temperature occurs.
3)

TOTAL FOR PAPER: 75 MARKS
END
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Mark Scheme

Question Scheme Marks
Number
d d 1
(V(5x-1)) = ((5x-1)})
(CY 5 (V(5x=D) = (5x-1)
1 1
:5x§(5x—1) 2 M1 A1
g—z:Zx\/(Sx—lﬁgxz(Sx—l)_% M1 A1ft
dy 10 10
At Xx=2, —=4V9+—=12+—
dx V9 M
46
=7 Accept awrt 15.3 | A1 (6)
b) i(sin ZXJZ 2x% C0S2X — 2XSin 2x M1 Al+Al
dx\ x? x* Al
(4)
[10]
Alternative to (b)
;—X(sin 2xx X ) =2€05 2Xx X * +5in 2xx (~2) x"° M1 A1 + A1
= 2X2 cos 2x — 2x ¥ sin 2x (: ZCOSZX—ZS"‘ZXJ A1 (4)

NG X

6665/01 GCE Mathematics January 2009 2




Question

Number scheme erke
2x+2  x+1  2x+2  x+1
z @ x*-2x—3 x-3 (x-3)(x+1) x-3
_2x+2—-(x+1)(x+1)
 (x=3)(x+1) AT
_(x+1)(A-x) M1
(x—=3)(x+1)
1-—X X— x-1
_1=X 2T 2T A 4
— Accept 3 37y (4)
d(1-x _(x=3)(-)-(1-x)1
(b) dx(x—3j_ (x—3) .
:—x+3—1+x: 2 cso | 1
(=8 (x-3) ?
[7]
Alternative to (a)
2x+2  2(x+1) 2 M1 A1
x2-2x-3  (x-3)(x+1) x-3
2 x+1 2-(x+1) M1
x-3 x-3  x-3
_1-x A1 (4)
X_
Alternatives to (b)
1-x 2 -1
® f(0)="—=-1--"=-1-2(x-3)
f(x)=(-1)(-2)(x-3)" MTAT
2
_ * cso
(X_3)2 A1 (3)
® f(x)=(1-x)(x-3)
f'(%)=(-1)(x=3)" +(L-x)(-L)(x~3)" l
1 1-x  —(x-3)—(1-x)
__1 = . A1
x=3 (x-3) (x-3)
2
= E 3
(X_3)2 A1 3)

6665/01 GCE Mathematics January 2009 3




%Llﬁtbigp Scheme Marks
3
(a)
y A (3’ 6)
Shape | B1
(3,6) | Bt
| (7,0) |B1 (3)
0 (7,00 X
(b)
y A
(3 5) Shape | B1
’ (35) |B1
(7.2) | Bt (3)
(7,2) [6]
0 X
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Question

Number Scheme Marks
4 X =c0s(2y+)
dx ]
—=-2sin(2y+ M1 A1
ay (2y+7)
d_y:__; Follow through their d_x A1ft
dx  2sin(2y+7) dy
before or after substitution
AtY=7 . 13 -3 B1
dx Zsin—” 2
2
7 1
_E_2y M1
y 4 2
y=1y4Z A1 6)
2 4
[6]
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Question

Number Scheme Marks
5 (a) g(x)=>1 B1 (1)
(b) fg(x)=f (exz ) =3¢* +Ine” M1
=x*+3e" %k A1 (2)
(fg X X +3ex2)
() fg(x)>3 B1 (1)
(d) i(x2+3exz)=2x+6xexz M1 A1
dx
2x+6xe° =x2e* +2x
e (6x—x*)=0 M1
e’ 20, 6x—x>=0 A1
x=0,6 A1 A1 (6)
[10]
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Question

Number Scheme Marks
6 (a)(i) sin30 =sin(20+0)
=5sin 2@ cos @+ cos 28sin @
=2sin 0cos€.cos@+(1—25in2H)Sine M1 A1
:23in0(1—sin249)+sin9—23in30 M1
=3sind—4sin®6 * cso | A1 4)
(i) 8sin®*0—6sin@+1=0
-2sin360+1=0 M1 A1
sin36’:1 M1
2
39=","
6 6
w7 Sr
0=—, = A AT (5)
18 18
(b) sin15° =sin (60° —45°) = sin 60° cos 45° — cos 60°sin 45° M1
¥y 1 1.1 M1 A1
2 2 2 42
1 1 1
=—V6-=-V2==(V6-2) * Cso | A1 (4)
4 4 4
[13]
Alternatives to (b)
® sin15°=sin(45°—30°) = sin 45°cos 30° —cos 45°sin 30° M1
:ixﬁ—ix1 M1 A1
N2 2 N2 2
1 1 1
=—\6-=V2==(V6-2) * Cso | At (4)
4 4 4
@ Using cos20=1-2sin’ @, cos30°=1—2sin*15°
25in215°:1—00530°=1—§
sin?150= 23 M1 A1
2
[l(va—vz)) ~Ler2-2v12)=2203 M1
4 16 4
Hence sin15°:%(\/6—\/2) 3 cso | A1 4)
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Question

Note: x=0.257 627 65 ... is accurate

Number Scheme Marks
7  (a) f'(x)=3e"+3xe" M1 A1
3e*+3xe* =3e* (1+x)=0
Xx=-1 M1 A1
f(-1)=-3e"-1 B1 (5)
(b) X, =0.2596 B1
x, =0.2571 B1
X, =0.2578 B1 (3)
()| Choosing (0.257 55,0.257 65) or an appropriate tighter interval. M1
f(0.257 55)=-0.000 379 ...
f(0.257 65)=0.000109 ... A1
Change of sign (and continuity) = root (0.257 55, 0.257 65) % csO | A1
( = x=0.2576, is correct to 4 decimal places) (3)
[11]

6665/01 GCE Mathematics January 2009 8




Question

Number Scheme Marks
8 (a) R® =32 +42 M1
R=5 A1
tana = i M1
3
oa=53..° awrt 53° | A1 4)
(b) Maximum value is 5 fttheirR | B1 ft
At the maximum, cos(0—a)=1or 6—a=0 M1
O=a=53..° ft their o | A1 ft (3)
() f(t)=10+5cos(15t —)°
Minimum occurs when cos(15t—«)°=—1 M1
The minimum temperature is (10-5)° = 5° A1 ft (2)
(d) 15t —r =180 M1
t=155 awrt 15.5 M1 A1 (3)
[12]
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