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1. (a) Find the value of % at the point where x = 2 on the curve with equation

y =x2\(5x - 1).

sin2x
2
X

(b) Differentiate with respect to x.

(6)

“)

LeaveN
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Question Scheme Marks
Number
d d 1
1 —(V(5x-1 :—( 5x—1 2)
@ - (V(5x=1))=—((5x-1)
=5x%(5x—1)‘5 M1 A1
dy 5, i
—=2xV(5x-1)+=x"(5x—1)? 1 A1ft
5, = 2V (Sx=1)+ 2% (5x-1) M
dy 10 10
At x=2, L=4y9+—=12+— 1
dx V9 3 M
46
=? Accept awrt 15.3 | A1 (6)
d (sin2x) 2x’cos2x—2xsin2x Al+Al
(b) —( > jz y M1
dx\ x X Al
(4)
[10]
Alternative to (b)
%(sin2xxx2)=2cos2xxx2 +sin2xx(-2) x> M1 A1 + A1
. 2 2x 2sin2
=2x7cos2x—2x" sin2x (= Coi *_ s1n3 xj A1 (4)
X x
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2x+2 +1
2. fx) ===
x —2x-3 x-3
(a) Express f(x) as a single fraction in its simplest form.
“4)
b) Hence show that f'(x)= ——
(b) = T3
3)
\_ J
4
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5 2x+2 _x+1_ 2x+2 _x+1
(@) x*=2x-3 x—3_(x—3)(x+l) x—3
2x+2—
_ 2x+ (x+1)(x+1) M1 A1
(x=3)(x+1)
_(x+1)(1-2) "
(x=3)(x+1)
= ch_—); Accept — ;C__)lc A1 (4)
d(1-x) (x=3)(-1)-(1-x)1
(b) dx(x_J— (x—=3) M1 A1
:—x+3—1+x: 2 * cso | Af 3
(-3 (-3 ©
[7]
Alternative to (a)
2x+2 2(x+1) 2
- = = M1 A1
x°—2x-3 (x—3)(x+1) x-3
2 x4l 2-(x+1) W
x-3 x-3  x-3
1-x
= A1 4
——3 (4)
Alternatives to (b)
1-x 2 1
@ f = =—1- =—1-2(x-3
(V)="73 — (x-3)
£'(x)=(-1)(=2)(x-3)" M1 A1
2
= b 3 cso
@ f()c):(l—)c)(x—?))f1
£'(x)=(=1)(x=3)" +(1=x)(-1)(x=3)" M1
1 lI-x  —(x=3)-(1-x)
= - 2 = 2 A1
x=3 (x-3) (x-3)
2
= E 3
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3.
A
Y T@3,5)
51
2 1
S(7,2)
I ' >
0 3 7 X
Figure 1

Figure 1 shows the graph of y = f(x), 1<x<09.
The points 7(3, 5) and S(7, 2) are turning points on the graph.

Sketch, on separate diagrams, the graphs of

(@) y=2f(x) -4,
3

(b) y=[f(x). o

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

— D00 R0 0 0
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(a)
y A (3 6) /
’J'\\ / Shape | B1
L / (3.6) |Bf
N
NS (7,0) | Bt 3)
0 (.00~
(b)
y A
(3 5) Shape B1
g _ (3,5) |Bf
'\\I/ (7,2) | B1 3)
(7,2) [6]
0 X g
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. . T
4. Find the equation of the tangent to the curve x =cos(2y+ ) at (O,Zj.
Give your answer in the form y = ax + b, where a and b are constants to be found.
(6
J
10
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4 X =cos (2 y+ 7z)
dx )
—==-2sin(2y+7x M1 A1
» (2y+7)
1 . dx
Q = Follow through their — A1ft
dx 2sin (2 y+ 7r) dy
before or after substitution
At y= Yo 3T 3 B1
dx 2sin o7 2
T 1
_Z "y M1
Ty
1 T
y==x+— A1 (6)
4
[6]
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5.

The functions f and g are defined by
f:x—>3x+Inx, x>0, xelR

2
g:x—>e', xelR

(a) Write down the range of g.

(b) Show that the composite function fg is defined by
fo:x> xX*+3e", xeR.

(c) Write down the range of fg.

. d 2
(d) Solve the equation —| fi =x(xe"+2).
L0 ] = x(xe"+2)

0y

2)

)

()

Leave )
blank

12
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5 (a) g(x)>1 B1 (1)
(b) fg(x)=f(e”‘2)=3e”‘2+lne"2 M1
=x>+3¢"  k A1 (2)
(fg:xl—)x2 +3ex2)
(c) fg(x)>3 B1 (1)
(d) i(x2+3exz)=2x+6xe"z M1 A1
dx
2x+6xe” =x’e" +2x
e’ (6x-x")=0 M1
e £0, 6x—x>=0 A1
x=0,6 A1 A1 (6)
[10]
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6.

(a) (i) By writing 30 = (260 + 6), show that
sin360 = 3 sinf — 4 sin’0.

(i) Hence, or otherwise, for 0 <0 < %, solve
8 sin*0 — 6 sinf + 1 =0.

Give your answers in terms of 7.

(b) Using sin(f —«) =sinf cosa —cosfsina, or otherwise, show that

sin15°—1

_Z(%—m).

Leave )
blank

“)

S))

C))

16
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6 (a)(i) sin36 =sin (26 +6)

=sin26cosf +cos20sinf
= 2sin & cos ¢9.<:0s6?+(1—2sin2 9)5in9 M1 A1
:2sin6(l—sin26’)+sin¢9—2sin3c9 M1
=3sinf—4sin’ 0 %k cso | Al (4)
(i1) 8sin’ @ —6sin@+1=0
-2s8in36+1=0 M1 A1
sin 360 :l M1
2
39=2 2%
6 6
oL % AAT  (5)
18 18
(b) sin15° = sin (60°—45°) = sin 60° cos 45° — cos 60° sin 45° M1
3.t v M1 A1
2 N2 2 2
=l\/6—l\/2=l(\/6—\/2) * cso | A1 (4)
4 4 4
[13]
Alternatives to (b)
® sinl5°= sin(45° —30°) =sin45°c0s30°—cos45°sin 30° M1
:Lxﬁ—ixl M1 A1
V2 2 N2 2
1 1 1
=—V6-—V2=—(V6-42) * cso | A1 (4)
4 4 4
@ Using cos26=1-2sin’ @, cos30°=1-2sin’15°
2sin*15°=1-co0s30° = 1—%
sin?150 = 2= 13 M1 A1
2
l(\/6—\/2) :i(6+2—2«/12)=2_—\/3 M1
4 16 4
Hence sin15°:%(\/6—\/2) * cso | A1 (4)

6665/01 GCE Mathematics January 2009 7



Winter 2009 www.mystudybro.com Mathematics C3

s Past Paper
e

This resource was created and owned by Pearson Edexcel

6665

7.

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

(a) Find the exact coordinates of P.

(6))
The equation f(x) = 0 has a root between x = 0.25 and x = 0.3
(b) Use the iterative formula
xn+1 = 5 e_xn
with x, = 0.25 to find, to 4 decimal places, the values of x , x, and x,.
3

(c) By choosing a suitable interval, show that a root of f(x) = 0 is x = 0.2576 correct to
4 decimal places.

3)

Leave )
blank

20
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7 () f'(x)=3e"+3xe" M1 A1

3¢"+3xe" =3e" (1+x)=0
x=-1 M1 A1
f(—l):—3e’1—1 B1 (5)
(b) x, =0.2596 B1
x, =0.2571 B1
x, =0.2578 B1 (3)
(c) | Choosing (0.257 55,0.257 65) or an appropriate tighter interval. M1
f(0.257 55) =-0.000379 ...
f(0.257 65) =0.000109 ... A1
Change of sign (and continuity) = root €(0.257 55, 0.257 65) % cso | At
( = x=0.2576, is correct to 4 decimal places) (3)
[11]
Note: x=0.257 627 65 ... is accurate

6665/01 GCE Mathematics January 2009 8
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(a) Express 3 cosé + 4 sinf in the form R cos(@ — &), where R and a are constants, R > 0
and 0 < a < 90°.

“)

(b) Hence find the maximum value of 3 cos @ + 4 sin 6 and the smallest positive value of
@ for which this maximum occurs.

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

Leave )
blank

24

H 3 1 1 2 3 A 0 2 4 2 8




Winter 2009

www.mystudybro.com

Mathematics C3

Past Paper (Mark Scheme) This resource was created and owned by Pearson Edexcel 6665
Question Scheme Marks
Number
8 (a) R*=3"+4 M1

R=5 A1
tan o = i M1
a=53..° awrt 53° | A1 (4)
(b) Maximum value is 5 ft their R | B1 ft
At the maximum, cos(0-a)=1o0r 0-a=0 M1
O=a=53..° ft their ¢ | A1 ft (3)
(c) f(z)=10+5cos(15t—)°®
Minimum occurs when cos (157 —a)° = -1 M1
The minimum temperature is (10—5)° =5° A1 ft (2)
(d) 15t—a =180 M1
t=15.5 awrt 15.5 M1 A1 (3)
[12]
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