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The point P lies on the curve with equation
y — 462x +1
The y-coordinate of P is 8.

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

(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)

June 2008

A curve C has equation

The point P on C has x-coordinate 2.

Find an equation of the normal to C at P in the form ax + by + ¢ = 0, where a, b and c are
integers.

(7)
June 2010
A curve C has equation y = x°¢”.
(a) Find %, using the product rule for differentiation.
3)
(b) Hence find the coordinates of the turning points of C.
3)
2
(¢) Find jxf .
(2)
(d) Determine the nature of each turning point of the curve C.
(2)
June 2007
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2
In(x +1)’ find dy

4. i) Giventhaty= —— —.
(1) y . &
(4)
e dy 1
(i) Given that x = tan y, show that — = -
dx  1+x
(5)
January 2010
5.
Figure 1
Figure 1 shows a sketch of the curve C with the equation y = (2x* — 5x + 2)e ™.
(a) Find the coordinates of the point where C crosses the y-axis.
(1)

(b) Show that C crosses the x-axis at x = 2 and find the x-coordinate of the other point where C
crosses the x-axis.

3)
.. d
(¢) Find Ey'
3)
(d) Hence find the exact coordinates of the turning points of C.
()
June 2010
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(a) Express 3 sin x + 2 cos X in the form R sin(x + a) where R>0and 0 <a < %
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(4)
(b) Hence find the greatest value of (3 sin x + 2 cos x)".
(2)
(¢) Solve, for 0 < x <2z, the equation 3 sin X + 2 cos X = 1, giving your answers to 3
decimal places.
(5)
June 2007
(a) Express 4 cosec” 20 — cosec” @ in terms of sin € and cos 6.
(2)
(b) Hence show that
4 cosec” 20 — cosec” 6 =sec” 6 .
(4)
(¢) Hence or otherwise solve, for 0 <8 < 7,
4 cosec® 20 — cosec” O = 4
giving your answers in terms of 7.
(3)
June 2012
(a) Starting from the formulae for sin(4 + B) and cos(4 + B), prove that
tan (4 + B) = tan A+ tan B .
1—tan Atan B
(4)
(b) Deduce that
T 1+V3tan®
tan | 0+— | = ———.
6 V3 —tan @
3)
(¢) Hence, or otherwise, solve, for 0 <0< 7z,
1 ++3 tan 6 = (V3 — tan 0) tan (= — 0).
Give your answers as multiples of 7.
(6)
January 2012

TOTAL FOR PAPER: 75 MARKS

END
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Question Scheme Marks
Number
1. (a) er+1:2
2x+1=1In2 M1
1
x==(In2-1) Al (2)
d r+
b | 4o =8¢ B1
1 dy
=—(In2-1) = —=16
veg(n2-y) = 7 d
y—8:16(x—%(1n2—1)j Ml
y=16x+16-8In2 Al (4)
(6 marks)
Question Scheme Marks
Number
2. AtP, y=3 Bl
dy 3 18
= 3(=2)(5-3x) (-3 —
1= DG {or (5_3x)3} M1A1
dy 18
L=~ (-8
dx (5—3(2))3{ } M1
m(N)Z_—1 or - M1
-18 18
N: y-3=%(x-2) M1
N: x-18y+52=0 Al

[7]
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Question Scheme Marks
Number
dy 2 X X
3. (a) a=x e’ +2xe MI1,ALAL (3)
dy _ xXr. 2 _ . _
(b) Ifa—O, e(x"+2x)=0 setting (a) =0 M1
[e" # 0] x(x+2)=0
(x=0) x=-2 Al
x=0,y=0 and x=-2,y=4e(=0.54...) AlY (3)
d’y
(©) 7= xPe’ +2xe* +2xe" +2¢” [: (x> +4x+ 2)ej M1, Al (2)
2 2
x=0, df>o (=2) x=-2, df<0 [=-2¢2 (=-0270..)]
() dx | dr | Ml
M1: Evaluate, or state sign of, candidate’s (c) for at least one of candidate’s
x value(s) from (b)
. minimum .maximum Al (cso) (2)
(10 marks)
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Question Scheme Marks
Number
2
04 (i) |y mG+D
X
q 5 M1
u =l +1) = L=
dx x +1 Al
u=In(x*+1) v=x
Apply quotient rule: <4, 2 dv |
dr 41 dr
2x
& (xz +1](x) —In(x* +1) M1
dx x’ Al
(4)
dy 2 1 )
& f (1
{dx i) o )}
(i) | x=tany
dx 5 M1*
— =sec’y
dy Al
dy 1 )
E - secz)/ {ZCOS y} M
y__ 1 "
dx 1+tan’y M1
Hence, y__1 , (as required) Al AG
2
1+x
(5)
[9]
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Question
Number Scheme
5. (a) | Either y =2o0r(0, 2) B1
1)
(b) | When x=2, y=(8-10+2)e*=0e?=0 B1
(2x* =5x+2)=0 = (x-2)(2x-1) =0 M1
Either x =2 (for possibly B1 above) or x=1. Al
(3)
(©) g_y = (4x-5)e* — (2x* =5x+2)e”* M1A1A1
X
(3)
(d) | (4x-5)e™ — (2x* =5x+2)e* =0 M1
22 —9x+7=0=(2x-7)(x-1) =0 M1
x=1,1 Al
When x =1, y = 9e? ,when x =1, y=—-¢* ddM1A1
(5)
[12]
Question Scheme Marks
Number
6. (a) | Complete method for R: e.g. Rcosa =3, Rsina=2, R=4/(3*+2%) M1
R=413 or 3.61 (or more accurate) Al
Complete method for tan :§ [Allow tana = %] Ml
a=0.588 (Allow 33.7°) Al (4
4
(b) | Greatest value = (\/ﬁ ) =169 M1, Al (2)
. 1 . .
(c) | sin(x+0.588) = ﬁ (=0.27735...) sin(x + their &) = == M1
(x+0.588) =0.281(03... ) or 16.1° Al
(x +0.588) = 7—0.28103... M1
Must be 77— their 0.281 or 180° — their 16.1°
or (x+0.588) =27+ 0.28103... M1
Must be 27+ their 0.281 or 360° + their 16.1°
x=2273 or x=5.976 (awrt) Both (radians only) Al (%)
1£0.281 or 16.1° not seen, correct answers imply this A mark (11 marks)
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%ﬂ?ﬁgg? Scheme Marks
7. (a) 4cosec’20 —cosec’d = — ? - _12
sin“ 26 sin” @
= 4 . Bl Bl
(2sin@cosf)’ sin’* O
()
) 4 o 4/ 1
(2sinfcosf)’ sin*@ 4sin*Hcos’d sin’6
2
:-212_-50862 M1
sin“fdcos” @, sin“Hcos” H
-2
Using 1—cos*@ =sin” @ = — 2sm - M1
sin” @cos” @
= 12 =sec’ 0 MIAT*
cos” 6@
4)
(c) seczt9:4z>sect9:i2:cost9:i% Ml
2
o=",2 ALAl
3°3
3)
(9 marks)
Gold 1:9/12 9
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%ﬂ?ggg‘ Scheme Marks
sinflA+8) sinAcosB + cosAsinE
8. (a 4 = . _ = MI1Al
(2) fan(4 + B) cosld + B cosdcosB —sindsing
sind sinB
_ cosA " cosB
- _ sinAsinB
cosAcosE M1
& cosAcosE)
_ tand + tanbB Al *
1— tanAtanbB 4)
T tang + ta;m'
(b) tan (6 + E) = M1
1 —_——
6
tan5+%
= —kl M1
1 —tanf—
W3
_\/3tané + 1 Al*
- V3 — tané 3)
() tan (8 + g) = tan(7 — 8). M1
(ET+E)=(.-"—E‘} M1
3
9:E.-'r M1 Al
tan(Ef + E) = tanf(27 — &) M1
11 Al
=12 (6)
(13 marks)
Gold 1: 9/12 10
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Statistics for C3 Practice Paper G1

Mean score for students achieving grade:

Qu Max Mean ALL  A* A B C D E U
score score %
1 6 69 4.15 531 4.48 3.77 2.97 2.12 1.01
2 7 76 5.30 6.72 6.24 5.74 5.12 4.22 2.99 1.55
3 10 73 7.34 9.12 7.87 6.78 551 4.09 2.18
4 9 60 5.38 7.70 6.17 4.83 3.74 2.42 1.21
5 10 61 6.05 8.91 7.66 6.22 4.88 3.75 2.77 1.66
6 11 62 6.84 9.40 7.47 5.74 3.99 2.44 0.99
7 9 57 5.09 8.65 6.98 5.04 3.59 2.44 1.60 0.76
8 13 51 6.63 12.08 9.66 7.53 5.97 4.35 3.19 1.60
75 62 46.78 62.07 5052 40.68 30.97 2162 10.96
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