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MARKING SCHEME

1 ,
(Adx > 4 ) means four answer half-marks rounded down to the next integer.

Rounding occurs at the end of a part of a question.

M1 = 1 Method mark.
Al =1 Answer mark (it must be this or its equivalent).

H1 = 1 consequential mark (His/Her mark...correct answer from incorrect statement
or slip).
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QUESTION 1

(@ u=e*. . du=e*dx, u®=e*
If x=0, .u=1 andif x=In3, -.u=3

QUESTION 2
(a QR=OR-0Q, RP=0P-OR
() OP LQR ..OPeQR =0
.-.@-(cﬁ-@):o
~.OPeOR =0OP «0Q
OQ LRP ..OQeRP =0
.-.@-(@—O_R’)zo
~.0QeOP =0QeOR
~.OPeOR =0QeOR
.'.a?’O(O_P’—O—Q»)zo

.'.ﬁOQ—Iﬁ:O

Therefore OR perpendicular to a:; , as required.

M1
M1

M1

M1

Total =4 marks

Al

M1

M1

M1

Total = 4 marks
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QUESTION 3

(@ x=1.¢" -y’log.1=e
el =e
sLy=1
sa=1

Al

(b)
%(e*y)z exy(xd—i+ yj

d

2
i(y2 log, x):y—+2yﬂloge X
(?jx X dx M1
“(e)=0
@

2
exy[xﬂJr yj—y——Zyﬂloge x=0
dx X dx

Substitute x =1 andy = 1:

e[ﬂJrlj—l:O M1

Al

Total =4 marks
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QUESTION 4
(@)

2
(%VZ): X2 )_:_1
2X

X% +1

o
><|Q'

M1

NI
<
N
Il
—

dx:ln‘x2 +ﬂ+c
Substitute v=2, x=1..2=In2+c..c=2-In2 M1

nivi= In‘x2 +4—In2+2

x? +1

vi=2+1In

SV=_[241n

Positive root only since velocity must be positive : Al

(b) x=5 ..v=+42+Inl13

Therefore a=13 and b=2. Al

Total = 4 marks
QUESTION 5
(@) z=41cis(%)=1(cos(3)+isin(¥))

w=1cis(%)=1(cos(%)+isin(%)) A2

(b) zw=3x1xcis(Z +2)=1Lecis(Ur)=1(cos(Lr) +isin(is)) M1

© 0 ZW:(—1+iﬁ)(ﬁ+iﬁ):—ﬁ—iﬁﬂé—%{—ﬁ—@}{@-ﬁ]
16 16 16 16

Al

(i cos(lf_;)=ﬂ and sin(lll_;)=ﬂ A1

Total =5 marks
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QUESTION 6

@ %_ _gokmh
dt

Al
ﬂ:—70kmh‘1
dt
(b z*=x’+y? x=08and y=06 ..z=1 M1
22$:2x%+2yﬂ M1
dt dt dt
dz dx dy
I—=X—+y—
dt dt dt
% — 0.8 (=60) + 0.6 x (~70) = —90kmh*
Al

Therefore z is decreasing at the rate of 90 kmh™.

Total = 4 marks

QUESTION 7

(@)

Al
(b) Resolving parallel to plane: W sin45° — 4R =0 .. W sin45° = /4R
Resolving perpendicular to plane: R —W c0s45° =0 .. R =W cos45°
W sin45° = 1W cos45°
sin 45° Al
/J = 0 = 1
cos45

() () wpR=1x2g =19.6 Newtons but only require friction of 9.8 Newtons to stop the
motion. Therefore friction = 9.8 Newtons South. Al

(i) Acceleration=0 Al
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d) XF=ma..294-19.6=2a ..a=4.9ms™

- uniform acceleration, v? =u®+2as,u=0,v=7,a=4.9

S= 49 5 metres
9.8

Therefore object travels 5 metres.

Al
Total =5 marks
QUESTION 8
. dy
r=xi+yj . .v=—Ii+—]
- ~ - dt dt - M1
_X:%, ﬂ:ﬂx% (6x—3X2)><%:2x—x2
dt t dx dt

If velocity is horizontal, then ﬂ 0.

L2X=%x2=0
S X(2-x)=0
SX=0o0r x=2

M1
V=30 +(2x=x%) |

dv

. d sy . d 2y adx . . .
na=—=00i +—(2x=-X") j=—2x-x)x— j=(2-2x)x% j=5-&
= =00+ (x=x) = (@x-xT)x = (2-20x) [=(3-%)]
Ifx =0, then a=1%]

Ifx =2, then a=—%]

Al

Total = 3 marks
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QUESTION 9

Ay
A(X,Y)
0, 1/e)
5
(x - 0.5, 0)
Gradient of tangent is Y. 2y = ﬂ
JA dx
1 M1
Cdy 2y
~x=2%Inlyl+c
when x=0,y=1 rc=-1Infi=-1x-1=1
M1
Sox=2%Inly|+1
. 2x=1=1n|y|
s y=e”" hence equation of curveis f(x)=e”*".
Al

Total = 3 marks
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QUESTION 10

(@) Sumofanglesin AABC=a+a+a+2a =5«

. _ 0
- 5a =180 M1
s =36°
(b) A ABC has two angles of 72°, therefore isosceles.
In AANC, Z ANC =180° —3a =180° —108° = 72°
Therefore A ANC also has two angles of 72°. M1
(c) A ABCissimilarto A ANC because 3 pairs of equal corresponding angles.
B
A
~ a
v ©
C -_y N
A C
X
Using ratios of corresponding sides:
X _2 X =4-2X s x242x—4=0
2—-X X
. X=-1%4/5
But x > 0, therefore X =—1++/5. Al
M is midpoint of AB, because A ABN is isosceles. Therefore AM = 1
AN = AC =x=-1++/5
1 1 1+45 1445
and .. COSa = = X =
~1+45 -1+45 1+45 4
~.cos(z)= 1445
4
Al

Total =4 marks

END OF SOLUTIONS TO EXAMINATION 1
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