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1.

Differentiate with respect to x, giving your answer in its simplest form,

(@) x*In (3x),
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Figure 1

Figure 1 shows the graph of equation y = f(x).

The points P (- 3, 0) and Q (2, — 4) are stationary points on the graph.

Sketch, on separate diagrams, the graphs of

(a) y=3f(x+2),
@)

(b) y=[f9].
3)

On each diagram, show the coordinates of any stationary points.
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The area, A mm?, of a bacterial culture growing in milk, t hours after midday, is given by
A=20e", t>0.

(a) Write down the area of the culture at midday.
1

(b) Find the time at which the area of the culture is twice its area at midday. Give your answer to
the nearest minute.

®)
The point P is the point on the curve x = 2 tan (y + %) with y-coordinate %
Find an equation of the normal to the curve at P.

()
Solve, for 0 < 8 < 180°,

2 cot? 39 =7 cosec 36 — 5.
Give your answers in degrees to 1 decimal place.
(10)
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fx)=x*—3x+2cos(1x), 0<x<~x

(a) Show that the equation f(x) = 0 has a solution in the interval 0.8 < x < 0.9.

)
The curve with equation y = f(x) has a minimum point P.
(b) Show that the x-coordinate of P is the solution of the equation
‘= 3+sin(5X) |
2
(4)
(c) Using the iteration formula
3+sin(®
Xn+1: +Sln(2Xn), XO:Z’
2
find the values of X3, X, and X3 , giving your answers to 3 decimal places.
@)

(d) By choosing a suitable interval, show that the x-coordinate of P is 1.9078 correct to
4 decimal places.

(©)
The function f is defined by
f: f(x+1) — 1 , XER,X>1.
2X°+7x—4 x+4 2
() Show that f(x) = —~—
2x -1
(4)
(b) Find f'(x).
@)
(c) Find the domain of f .
1)
g(x) =In(x +1).
(d) Find the solution of fg(x) = % , giving your answer in terms of e.
(4)
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8.

(a) Starting from the formulae for sin (A + B) and cos (A + B), prove that

tan (A+B) = M
1-tan AtanB
(4)
(b) Deduce that
tan (9+£j = M .
6 V3—tano
©)
(c) Hence, or otherwise, solve, for 0 < 4 <,
1+ 3 tan 6 = (N3 — tan 6) tan (= — 6).
Give your answers as multiples of 7.
(6)

TOTAL FOR PAPER: 75 MARKS
END
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EDEXCEL CORE MATHEMATICS C3 (6665) — JANUARY 2012 FINAL MARK SCHEME

Question

Number Scheme Marks
4 5
L (@) dx(In][(3x)) X for any constant B M1
Applying vu’ + uv’» In(3x) % 2x + x M1, Al Al
(4)
i’ —ur'

Applyin 2

(b) | “PPYING M1 A1+Al

13 % deos(4x) — sin(4x) % 337
& Al

X

_ 4dxcos(4x) — 3sin{4x) Al (5)
= —

(9 marks)

Shape | B1
x coordinates correct | B1

y coordinates correct | B1

(©)
Shape | B1
Max at (2,4) | B1
Min at (-3,0) | B1
©)

6 marks
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FINAL MARK SCHEME

Question Scheme Marks
Number
3. (a) | 20 (mm?) B1 1)
(b) | 40" = 20 13 = elst — o M1
15‘=j—ﬂ— (2] Al
20
15t =1n"2" = I_.-‘n_c M1
Correctorder ~~ 7 ° T 15
In2
=2 _ ( awrt 0.46) Al
1.5
12.28 or 28 (minutes} Al (5)
(6 marks)
4. (“',—’ﬁ ) = 25ec? (y 4 5 M1, Al
a3 2
) !.‘=E ) ) a,—= Esec:(z+i)=8 M1, Al
substitute © 4 into their &¥ 4+ 12 ’
When y=%. x=23 awrt 3.46 Bl
(_1‘—;) = their m(x — their 24/3) M1
. 3 - B
(-1’ _I)_ Blx=2v3) 4o Al
(7 marks)
Uses the identity cot?(36) = cosec®(36) — 1 in
5. M1
2cot®(38) = Tcosec(368) - 5
2co5ec®(38) — Toosec(38)+3 =10 Al
(2cosec3d — 1¥cosec3if —3) =10 M1
cosec3f =13 Al
HYSin {’l\:l 95
INTvsint = 19.5%
o= 3 - = awrt 6.5° M1, Al
@ jpaacy .’i‘\,
o 1807 — in1 5.?11‘3__,1 case d MLAL
3 ' Correct 2" value
360° 4+ invsin {é\:l
6= 3 M1
Correct 3" value
All 4 correct answers awrt 6.5°,53.5°,126.5° or 173.5° Al
(10 marks)
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FINAL MARK SCHEME

Question Scheme Marks
Number
6. (a) | f(0.8) =0.082, f(0.9)=-0.089 M1
Change of sign = root (0.8,0.9) Al @)
)| Flx)=2x-3- siner) M1 Al
3+ 51'11{1,1;1
, oo oY) MLAL*  (4)
Sets f (x)=0 = 2
I+ sinl;ix \'I
) oy = 82" M1
Sub xp=2into ""71 2
X1 =awrt 1.921, X, = awrt 1.91(0) and x3 = awrt 1.908 AL, Al (3)
(d) | [1.90775,1.90785] M1
£2(1.90775) = -0.00016... AND £°(1.90785) = 0.0000076... M1
Change of sign = x = 1.9078 Al (3)
(12 marks)
7. (@) 23+ 7y —4 =2y —1x+ 4) Bl
AHx+ 1) 1 C3x+1-(2x—-1) M1
(2x—1)(x+4) x+4)  (2x—1)(x+4)
_ ¥+ 4 M1
T 2x—1)x+4)
1 *
=or_1 Al 4)
(b) vy= 1Cx—1){v(2x—-1)=1( 2xyv—vy=1
c= 1HY M1 M1
2y
1+x
" e T Al
YORfx) = — ©)
©) | x>0 B1 (1)
d _r 1 M1
(d) 2Zin(x+1)-1 7
Inlx+1)=4 Al
x=e*-1 M1 Al 4)
12 marks




EDEXCEL CORE MATHEMATICS C3 (6665) — JANUARY 2012

FINAL MARK SCHEME

23;332:] Scheme Marks
sinfld + B) sindcosEB + cosAsing
8. (a 4 = - _ = M1A1l
(2) tan{4 + B) coslA+B) cosAcosB — sindsinB
sind sinfB
_ cosA " cosE
- _ sinAsinB
cosAcosE M1
(= cosAcosE)
_ tcm?a' + t.nt AL * (4)
1 - tanAtanb
. tang + ta:;.-‘r
(b) tan (6 + E) = M1
1 —_
[}
tang +iE
— NS T M1
1l —tanf—
Y3
[3tanf + 1
_ Y3tanf+ 1 AL* 3)
W3 —tanf
() tan (6 + ) = tan(m — 6) M1
(E+2)=-0 M1
2 M1 Al
6=12"
tan(Ef+E)= tan(27 — 8) M1
1
0=12 " Al (6)
(13 marks)




