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1. (a) By writing sin30 assin (20 +0), show that

sin39 =3sinf —4sin®0.

(b) Giventhat sinf :¥, find the exact value of sin36.

(5)
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Question Scheme Marks
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1. (a) sin360 =sin(260+0) = sin 26 cosd+cos20sinf Bl
=2sin6’c0526’+(1—2sin29)sin0 B1 BI1
=2sin@—2sin’ @ +sin@—2sin’ O M1
=3sinf—4sin’ § * cso | Al 5)
3
: \3 \3 343 343 943
b) sin3d=3x——-4| — | = - = or exact
®) 4 4 4 16 16 M1 AL (2)
equivalent
[7]
x+2)",-3(x+2)+3
2. (a) f(x)z( ) (2 ) M1 Al, Al
(x+2)
_x2+4x+4—3x—6+3_x2+x+1 cso | Al 4
(x+2) (x+2) @
) 1y 3
(b) x +x+1= x+§ +Z, >0 for all values of x. M1 Al, A1 (3)
(3] -
x+5 +Z
© f(x)=—22 4
(x+2)
Numerator is positive from (b)
xX#-2 = (x+ 2)2 >0 (Denominator is positive)
Hence f(x)>0 Bl €))
8]
- Adlternativetovy
i(x2+x+1):2x+1:0 N P M1 Al
dx 2 4
A parabola with positive coefficient of x* has a minimum => x* +x+1>0 | Al 3
Accept equivalent arguments
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2. f(x)=1- 3 + 3 =, X# 2.
X+2 (x+2)
x>+ x+1
(@ Show that f(X)=——5-, Xx#-2.
(x+2) @)
(b) Show that X2+ x+1>0 for al values of x.
©)
(c) Show that f(x) >0 for al values of x, x = —2.
D
\_ J
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xX#-2 = (x+ 2)2 >0 (Denominator is positive)
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3. The curve C has equation
X=2sny.
(@ Show that the point P(\/Z, Zj lieson C.
4
1)
(b) Show that %:le a P,
X
4
(c) Find an equation of the normal to C at P. Give your answer in the form y=mx +c,
where m and ¢ are exact constants.
(4)
\_ J
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/4 . T 1
a =— = x=2sin—=2x—=1+/2 => Pe(C
3. (@ y 2 2 72 v Bl @
Accept equivalent (reversed) arguments. In any method it must be clear
.o 1 ) )
that sin— =—— or exact equivalent is used.
4 2
dx dy
b —=2co0s or 1=2cosy—
(b) 4 y Y3 M1 Al
dy 1 oL
—= May be awarded after substitution | M1
dx 2cosy
Vd dy 1
= = 2 =-—_ %k Ccso
T4 T w2 Al “)
(c) m'=—+2 Bl
T
——=—+2(x—+2 M1 Al
y=g=\2(x=2)
Ve
y:—\/2x+2+z Al €))
[9]
- dy (9+x2)—x(2x) 9— 2
4, 1 —= > =—Q M1 Al
dx (9+x2) (9+x2)
Do) 920 = x=43 M1 Al
dx
(3,%), (—3, —éj Final two A marks depend on second M only | A1, A1  (6)
.. dy 3 2x - 2x
1 —=—(1+e"" )2 x2e M1 Al Al
(ii) =51+
1 dy 3 In3 2 In3 3
x=—In3 = —==(14+e"")2x2e" =3%x42x3=18 M1 Al
a3 = g o) ®
[11]
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4. (i) Thecurve C has equation
y= X
9+x*
Use calculus to find the coordinates of the turning points of C.
(6)
(i) Given that
3
y=(1+e™)?,
find the value of % at x=% In3.
X
®)
\_ J

]
N 2 3 5 8 3 A 0 8 2 4



Winter 2007 www.mystudybro.com Mathematics C3

Past Paper (Mark Scheme) This resource was created and owned by Pearson Edexcel e dexcelfs%s
Question Scheme Marks
Number

/4 . T 1
a =— = x=2sin—=2x—=1+/2 => Pe(C
3. (@ y 2 2 72 v Bl @
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Vd dy 1
= = 2 =-—_ %k Ccso
T4 T w2 Al “)
(c) m'=—+2 Bl
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y=g=\2(x=2)
Ve
y:—\/2x+2+z Al €))
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5. Figurel

Figure 1 shows an oscilloscope screen.

The curve shown on the screen satisfies the equation

y=V3cosx+sinx.

() Express the equation of the curve in the form y=Rsin(x+ «), where R and o are
constants, R>0and O< a < %

(4)

(b) Findthevaluesof x, 0< x< 2r, for whichy=1.
(4)

]
N 2 3 5 8 3 A 01 2 2 4



Winter 2007
Past Paper (Mark Scheme)

www.mystudybro.com
This resource was created and owned by Pearson Edexcel

Mathematics C3

edexcel*:

tana =3 = az%

(b)  sin(x+ their @)=~

2
) 7 (57 13«
x+ theira=— | —,—
6 L6 6
7 11z
xX==—,—
26

time it occurs in an answer and then ignore.

uestion
?Vumber Scheme Marks
5. |@  RP=(N3) 4 = R=2 MI Al

The use of degrees loses only one mark in this question. Penalise the first

acceptawrt 1.05 | M1 A1 (4)

Al

accept awrt 1.57,5.76__| M1 A1 (4)
[8]
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6. Thefunction f is defined by
f:x—In(4-2x), x<2 and xeR.
(@) Show that the inverse function of f is defined by
flix—2- 1 e*
2
and write down the domain of f .
4
(b) Write down the range of f 2.
D
(c) Inthe space provided on page 16, sketch the graph of y =f (x). State the coordinates
of the points of intersection with the x and y axes.
4
The graph of y=x+ 2 crosses the graph of y=f"(x) at x=k.
The iterative formula
1,
X = _Ee " % =-03
is used to find an approximate value for k.
(d) Calculate the values of x; and X,, giving your answers to 4 decimal places.
2
(e) Find the value of k to 3 decimal places.
@
. J

]
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6. (@) y=In(4-2x)

e’ =4—-2x leading to x=2 —%ey Changing subject and removing In | M1 A1l

yzz—%e" = leZ—%ex * cso | Al
Domain of ' is [ Bl 4
(b) Rangeof f' is f'(x)<2 (and f ' (x)e D) Bl (1)
C .
©
)
=] Shape | Bl
e, 1.5 | Bl
™ In4 | Bl
ln\4|; Y
y=2 | Bl @
(d)  x,~-03704, x,~-0.3452 cao | B1,Bl (2)

If more than 4 dp given in this part a maximum on one mark is lost.
Penalise on the first occasion.

(e) x,=-035403019 ...
x, =—0.350926 88 ...
X, =-0.35201761 ...

x, =—0.35163386 ... Calculating to at least x, to at least four dp | M1
k =—-0.352 cao | Al 2)
[13]
Alternative to (e)
k =~—-0.352 Found in any way
Let g(x)= x+%e"
g(-0.3515) ~+0.0003, g(—0.3525)~—0.001 M1
Change of sign (and continuity) = k& €(-0.3525,-0.3515 )
= k=-0.352 (to 3 dp) Al )
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7. f(X):X4—4X—8.
(@) Show that thereisaroot of f(x) =0 intheinterva [-2, —1].
©)
(b) Find the coordinates of the turning point on the graph of y =f (x).
©)
(c) Giventhat f (x) = (x—2)(x3+ ax?+ bx + ¢), find the values of the constants, a, b and c.
3
(d) In the space provided on page 21, sketch the graph of y =T ().
©)
(e) Hence sketch the graph of y=|f (X)|.
D
N\ J
18




Winter 2007 www.mystudybro.com Mathematics C3

Past Paper (Mark Scheme) This resource was created and owned by Pearson Edexcel e dexcel%(ss
Question Scheme Marks
Number
7. (a) f(—2):16+8—8(=16)>0 B1
f(—1)=1+4—8(=—3)<0 B1
Change of sign (and continuity) = root in interval (-2, —1) Blft 3)
ft their calculation as long as there is a sign
change
(b) d—y:4x3—4:0 = x=1 M1 Al
dx
Turning point is (1, —11) Al 3)
() a=2,b=4,c=4 B1B1 B1 (3)
(d)
/ Shape | B1
/ ft their turning point in
Bl ft
correct quadrant only
2and -8 | Bl Q)
(e)
\ . //{2\ Shape | Bl 1)
h [13]
\ \
y
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8. (i) Provethat
sec® X — cosec’x = tan® X—cot* x.
©)
(ii) Given that
y=arccosx, —-1l<x<land O0<y<r,
() expressarcsin xintermsof y.
2
(b) Hence evaluate arccos x + arcsin x. Give your answer in terms of 7.
«y
\ J
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8. (1) sec’x —cosec’x = (1+tan2x)—(1+cot2x) M1 Al
=tan’x—cot’x Xk cso | Al 3)
(if)(a) y=arccosx = x=cosy B1
. (7 . T
x:sm(g—yj = arcsmx:E—y B1 2)
Accept

arcsin x = arcsin cos y

) Vs i
(b) arccosx+arcsinx=y+——y=— Bl 1)
2 2
[6]
Alternatives for (1)
2 2.1 _ 2 2
sec’x—tan“x =1=cosec x—cot“x M1 Al
Rearrangin sec’x —cosec’x = tan’x —cot’x %k
ging Al A3)
Cso
1 1 sin’x — cos’x
LHS = 2. .2 2. - 2
cos’x sin“x  cos‘xsin‘x
s 2 2 - 4 4 fa2s 2 ) 2
sin“x COS“X SIN X —COS X SIN"X—COoS™ X )(SIN"x+CcoS™ x
RHS = 2. 2. 2. 2. 2. -2 Ml
cos“x sin“x  cos“xsin‘x cos“xsin“x
sin’x —cos’x
= Al
cos“xsin“x
= LHS % or equivalent | Al 3)
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