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() a=12,ar=-06—-r=-"% M1 Attempt at  from “ar”
-3
P=—— MI Al | a’ must be correct. co
128
(3]
es _ a
(i) 5= —r used — 8 M1 Al | Correct formula used. M1 needs |r| <1
(2]
b 6
(i) (x——j =x"— 12x* + 60x° B1x3 |co
* (3]
(i) x(1+x)—60-12=48 M1 A1V | Must be exactly 2 terms. \ from his (i).
(2]
f: x> a+bcosx
@i f0)=10, a+b=10
b
fChm=1, a- 3= 1 Bl EITHER OF THESE
—a=4,b=6 Bl both co
iy . (2]
(i) Rangeis -2 to 10. BIV V for his “a—b”to “a+ b”
5 (1]
3
(iii) cos(% 72') = —cos(% ﬂ) = —7 B1 For cos30° = %\/E used somewhere.
— 4 - 3\/5 Bl co
(2]
(i) 2sinxtanx+3=0
2sinx ot +3=0 M1 For using tan = sin + cos
cosx
_ 2
2w +3=0 M1 For using sin® + cos” = 1 and everything
cosx correct
— 2cos’x—3cosx—2=0 [2] | Answer given — check.
(i) 2cos’x—3cosx—2=0
— cosx =—Y%or?2 Mi Solution of quadratic.
x = 120° or 240° A1BIN | co. v for 360 — his answer.
(3]
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dy __ 6
dx  /3x-2

(i) x =2, tangent has gradient 3 Ml Use of mym, = —1 with dy/dx

— normal has gradient — 1 M1 A1 | Correct form of line eqn. for normal

N Y
—>y—11——3(x 2) [3]
. [3x—2 Bl Without the +3
(ii) Integrate — 6———=3 Bl For +3, even if B0 above
2

— y=4/3x—2 +c through (2,11) Ml Using (2, 11) for ¢

— y=43x-2+3 Al co
(4]

OA = i—2j+4k, OB = 3i+2j+8k,

OC = —i—2j+ 10k

(i) ) 2it+4j+4k Bl co
() 4i+4j-2k Bl co
ABCB =16 M1 Needs to be scalar.

AB.CB = /36/36 cos @ M1 For product of 2 moduli and cosine
0 =63.6° M1 Al | All correct.
[6]

(ii) Perimeter =6+ 6+ J40
or 6+6+6sin31.8°x2 Ml Correct overall method for perimeter.
— 18.32 Al co

(2]

(i) sin}40= % M1 Use of trig with/without radians

Angle DOE = 1.287 radians. Al CO — answer given.
(2]

(il) P=12+12+2 %10 x angle BOD Ml Use of s = r@ for arc length.
Angle BOD = (7—1.287) Ml Correct angle
— 61.1 Al co

(3]

(iii) Sector DOE = ' x 10* x 1.287 Ml Correct formula used with radians.
Triangle DOE = x 10° x sin 1.287 M1 Correct formula used with radians.
Area = 7 x 10> — (2 sectors — 2 triangles)

(or 48 + 48 + 2x1ax10*x(7z— 1.287)
Ml Ml
— 281 or 282 Al co
(3]
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8 (i) Mid-pointofAC=(2,3) B1 Co
Gradient of AC ="/4
Gradient of BD = -3 M1 Use of mym, = —1
Equation y — 3 = -3(x — 2) Al Co
(3]
(i) Ifx=0,y=9,B(0,9) BI1Y \ on his equation.
Vector move D (4, -3) M1 Al | Valid method. co.
(3]
(iii) AC = /40
BD = /160 M1 Correct use on either AC or BD,
Area = 40 M1 Al Full and correct method. co
(or by matrix method M2 Al) (3]
4
9 y=x+-—
X
. 4
i x+—=5—->4(1,5),B4,)5) B1 Bl €o. co.
X
Y = l—i2 Ml Differentiates.
dx X
=0whenx =2, M(2,4). DMI1 Al | Setting to 0. co.
[5]
(ii) Vol of cylinder = 75%.3 B1 Any valid method.
Vol under curve = 7 J‘ y? dx Ml Attempt at integrating y°
x 16
Integral = 3 + 8x A2,1,0 | Allow ifno zpresent.
X
Uses his limits “1 to 4” DM1 Using his limits.
— 757 -5Tr=18x Al co.
[6]
10 f:x>2x" —8x+14
(i) y+ k=12, Sim Eqns. Ml Complete elimination of y (or x)
— 2 - 8x+hkxe+2=0 Al
Use of b* — 4ac M1 Uses b” — 4ac on eqn = 0, no “x” in a, b, c.
— (k—8)*=16 — k=12 or 4. Al €0.co
(4]
(i) 2x°—8x+14=2(x—-2)"+6 B1x3
(3]
(iii) Range of f = 6. B1Y \ for ¢ or from calculus.
(1]
(iv) Smallest 4 =2 B1Y ' to answer to (i).
(1]
(v) Makes x the subject Ml Could interchange x, y first.
Order of operations correct. Ml Order must be correct.
g )= X6 +2 Al co
(3]
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