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The point P lies on the curve with equation
y = 4eZ*1
The y-coordinate of P is 8.

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

(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.

()
June 2010
A curve C has equation y = x2*.
(a) Find j—y using the product rule for differentiation.
X
®)
(b) Hence find the coordinates of the turning points of C.
@)
. d?y
c) Find —-.
©) )
)
(d) Determine the nature of each turning point of the curve C.
)
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June 2007
2
4 (i) Giventhaty= N gy I
X dx
(4)
(if) Given that x = tan y, show that dy = ! 5
X 14X
(%)
January 2010
5.
Vi

=Y

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.

(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.

oy
®)
(c) Find d_y.
@)
(d) Hence find the exact coordinates of the turning points of C.
(®)
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(a) Express 3sinx +2cosx inthe form R sin(x + a)where R>0and0<a < %
(4)
(b) Hence find the greatest value of (3 sin x + 2 cos x)*.
(2)
(c) 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? 26 — cosec? € in terms of sin 6 and cos 6.
(2)
(b) Hence show that
4 cosec? 20 — cosec?® = sec® 6 .
(4)
(c) Hence or otherwise solve, for0 < 0 < 7,
4 cosec? 260 — cosec? = 4
giving your answers in terms of 7.
©)
June 2012
(a) Starting from the formulae for sin (A + B) and cos (A + B), prove that
tan (A + B) = M .
1-tanAtanB
(4)
(b) Deduce that
7\ _ 1+V3tan@
tan | 0+—= | = ———.
6 V3—tand
@)
(c) Hence, or otherwise, solve, for 0 <6 < r,
1+ 3 tan 0= (V3 — tan 6) tan (= — 6).
Give your answers as multiples of z.
(6)
January 2012

TOTAL FOR PAPER: 75 MARKS
END
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Question Scheme Marks
Number
l. (a) er+1:2
2x+1=1In2 M1
x=%(|n2—1) Al (2)
dy 2x+1
— =8e
) | 4« B1
1 dy
x==(In2-1) = —=+=16
2( ) dx Bl
y—8:16(x—%(ln2—1)j M1
y=16x+16-8In2 Al (4)
(6 marks)
(?:luestlon Scheme Marks
umber
2. AtP, y=3 B1
dy -3 18
—== 3(-2)(5-3 -3 —
o A% (9 {Or (5—3x)3} MIAL
dy 18
2= =2 _(-_18
dx  (5-3(2))° { | M
mN) = —= or L M1
-18 18
N: y-3=2(x-2) M1
N: x-18y+52=0 Al
[7]
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Question Scheme Marks
Number
3. (a) g—i = X’ + 2xe* M1,A1,Al (3)
(b) | If (;_y =0, ex*+2x)=0 setting (a) =0 M1
X
[eX= 0] X(x+2)=0
( Xx=0 ) X=-2 Al
x=0,y=0 and x=-2,y=4e?(=0.54..)) Al (3)
2
() % = X%* + 2xe* + 2xe* + 2¢* [= (¢ +4x+2)e ] M1, AL (2)
2 2
x=0, 2 Y50 (=2) x=_2 3 Y <0 [=-2¢2 (=-0270...)]
(d) dx dx M1
M1: Evaluate, or state sign of, candidate’s (c) for at least one of candidate’s
x value(s) from (b)
S minimum S.maximum Al (cso) (2)
(10 marks)
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Question

Number Scheme Marks
2
Q4 (i) _ In(x* +1)
X
) du 2X M
u=Ix+1) = —=-
dx x°+1 A
u=In(x*+1) v=x
Apply quotient rule: <qu  2x dv
dx x°+1  dx
C2X ) e M1
dy (x2+1](x) In(x* +1)
dx X A1
(4)
dy 2 1 )
= = - =1 1
{dx (xX*+1) % nOe )}
(ii) | x=tany
dx 2 M1*
— =sec’y
dy A1
dy *
ooty {=cos’ y} dM1
dy _ 1 *
dx 1+tan’y dM1
dy .
Hence, = = >, (as required) A1 AG
dx X
(3)
[9]
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Question Scheme Marks
Number
5. y“
(a)
(0.5)
M1A1
o[ o
(2)
(b)| x=20 B1
2x—5=—-(15+x) ; > x=-% M1;A1 oe.
3)
(c) | fg(2) =f(-3) =|2(-3)-5);= |11 =11 M1;A1
(2)
(d) | g(x) = x* —4x+1=(x-2)?> —4+1=(x—2)* —3. Hence g,,, =—3 M1
Either g,,, =—-3 or g(x) ...—-3 B1
or g(5)=25-20+1=6
-3, 09(x),, 6 or -3,,y, 6 A1
3)
[10]
Question Scheme Marks
Number
6. (a) | Complete method for R: e.g. Rcosa =3, Rsina=2, R=,/(3°+2%) M1
R =413 or 3.61 (or more accurate) Al
Complete method for tan :g [Allow tana = g] M1
a=0.588 (Allow 33.7°) Al (4
4
(b) | Greatest value = (\/1_3) =169 M1, Al (2)
: 1 . :
(c) | sin(x+0.588) :E (=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 7—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°
Xx=2273 or x=5.976 (awrt) Both (radians only) Al (5)
If 0.281 or 16.1° not seen, correct answers imply this A mark (11 marks)
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?\Illjjerrslgg? Scheme Marks
7. (a) 4cosec?20—cosec’d = ? - _12
sin“260 sin“@
= 4 1 Bl Bl
(2sin@cosH)® sin*H
(2)
4 1 4 1
(b) : 2 w20 A2 29 «in?
(2sin@cosO)” sin“ @ 4sm,@/cos ¢ sin“o
B 1 __cos’d M1
sin?@cos’ @, sin*@cos’ O
=12
Using 1—cos® @ =sin*@ = — Zsm - M1
sin® @¢os” 6
= CO:Z 5= sec’ 0 M1A1*
4)
(©) sec20:4:>sec6':i2:>cosezi% M1
0:%,%’[ ALA1L
3
(9 marks)
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Question

Scheme Marks
number
ginfld + B sindcosB + cosAsing
8. (a A = - _ = M1A1l
(2) tan(4 + 5) coslA+B)  cosAcosB — sindsinB
sind  sinb
_ ¢cosd " cosB
~ , _ sinAsinB
cosAcosB M1
(= cosAcosE)
_ tand + tanb Al*
1 - tandtanb 4)
T tand + ta:;rr
(b) tan (8 + E) = — M1
1 —_——
[
tang + %
— _ W T M1
1—tanf—=
J
_ \3tanf+ 1 Al*
V3 -—tand (3)
() tan (6 + ) = tan(r — ) M1
(f+g)=@-6 M1
2
0=12 " M1 Al
tan(€+g) — tan(27 — 8) M1
11 Al
0=12 (6)
(13 marks)
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Statistics for C3 Practice Paper G1

Mean score for students achieving grade:

ou Max Modal Mean ALL A% A B C D E U
score score %
1 6 69 4.15 531 448 377 297 212 101
2 7 76 530 672 624 574 512 422 299 155
3 10 73 7.34 912 787 678 551 409 218
4 9 60 5.38 770 617 483 374 242 121
5 10 61 6.05 891 7.66 622 488 375 277 166
6 11 62 6.84 9.40 7.47 574 399 244 099
7 9 57 509 865 698 504 359 244 160 0.76
8 13 51 6.63 1208 966 7.53 597 435 319 1.60
75 62 46.78 62.07 50.52 40.68 30.97 21.62 10.96

Gold 1: 9/12

12



