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Straight line asymptotes are: y=0 , x= 3 and x=2. D
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Equation of the ellipse: (x 1) + (y 3) =1 C
9 16
Q3 See graph below. E
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Q4 Find the domain and range from the graph of
f(x) = arccos(Zx - 1) + % . D
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Q5 z= \/Ecis(— 4?7[) ,w=2g = (\/5)96‘3(—4?7[)(9]
- 16\5&'5(4?” - 87:) - 16\/2';'{4?”] C

Q6 u =7 is the reflection of z about the x-axis followed by an
anticlockwise rotation through 3X% about the origin. The result
is the same as reflecting z about the y-axis and then rotating

anticlockwise through % about the origin. C

L in(z)

Q7 |z + 2i| = |z| , |Z -(- 2i)| = |z| defines a set of points such that
each point is equidistant from (0,—2) and (0,0). This set of

points forms a straight line which is the perpendicular bisector of
the line segment joining (0,—2) and (0,0).

The equation is y=—1,i.e. Im(z)=—1. B
Q8 (z—z)z+7Z)="2bix2a = 4abi E
Q9
- - Y _ -
x,=0 yo =1 —=cos0=1
dx
dy
x=0.1 v =1+0.1x1=1.1 —=c¢0s0.1=0.995
X
x,=02  y,=1.1+0.1x0.995=1.1995

d_y is a decreasing function in the region under consideration,
by

. 1.1995 is an overestimate of y at x=0.2. B
dy
10 —=
Q dx v
dy dy dy
At 1,1,—:1;81 1,—1,—:-1;at -11), =_1;
(1), = (). < 1), <

X
at (-1,-1), ﬂ:l;at (0.1), ﬂ:o;at (1,0.3), D_o3 A
dx dx dx
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Qll Let % = )C2 —-x=0, x(x—1)= 0,.: apossible pOiIlt of Q14 Resul[an[fgrce R R
X

inflection at x=0 or x=1. = \/42 +62 —2(4)(6)cos 60° = 27N 6 B
2 302 4~.60°
ﬂz)cz—x,.:ﬂzx——x—+c=x2 x_ 1 +c Sy
dx* dx 3 2 3 2 -
15 Let ab =0
dy o dy 3 Q15 Letab =0 —
Given E_O at x=0,.: ¢c=0 and E—O at x== also. (21' +mj—3k)(m2i —j+k)=0
. 2 — _ —
X <0 0 0<x< % >0 2 2m?—m=3=0, 2m-3)m+1)=0,
3
cm=—, —1 D
& - 0 - 0 + 2
dx
Nature .point f)f .lolcal Q16 Distance between P(-2,4,3) and Q(1,-2,1)
inflection minimum > > >
There must be another point of inflection between x =0 and :\/(1_(_ 2)) +(_2_4) +(1_3) =7 A
x=§. See graph below. E e e~ e e~
2 Q17 u=2i -2j+k,v=3i —6j+2k
7 =22+ (2P +12 =3, s =2 F 27 +)
Scalar resolute of V in the direction of U =V.ui
> Y ~\ 1 ()~ <, 1 20
= (37 - 67 +2k) 5(21 ~2j +k)=§(6+12+2)=?
Vector resolute of ¥ in the direction of il = (V)i
20 1f{i» -~ ~\ 20(i~ .~ =~
=—x=2i -2j+k)=—\2i =2j +k D
0, 12 +)= 27 27+)
Q12 y=4/9—(x—1) is the positive half of the circle QI8 x, is ared herring. C
()c—l)2 + y2 =9 which has a radius of 3 units. A sphere is Q19 Given v=x, x=—1 when r=3.
formed when it is rotated about the x-axis. See graph below. x
4 3 ) Ll r=jidx+3 =[log, [, +3=1og,[x+3
Volume=§ﬂ'><3 =47(3) A dt dx  x Jx eri ¢
. |x|=e’_3, o x=—e""3 tosatisfy x=—1 when t=3. E
Q20 Resultant force = massX acceleration
mg —3g = (m+3)><4.9, mg—3g = (m+3)x%
ame3="13 s C
2
Q21 vzxz, lvz=lx4, a=i lv2 zi lx4 =25
2 2 dx\2 dx\ 2
5 5 When x=2, a=16 and F =ma=3x16=48N E
Q13 J‘sin3 xcos®* xdx = Isinz xcos”* xsin xdx
o 0 Let u=cosx, Q22 2Tsin60°—12g=0, .. 3T -12g =0,
3 du .
=J.(1—cos2 x)cos4xsinxdx T omE T=12_g=4\/§g D
0 When x=0, u=1. \/g
1 V4 1
2 When x=—, u=—.
= J(uﬁ —u4)du 3 2
1
B
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SECTION 2
Qla Given x=cosecd+1, y=2coté

1—00526?_ 1

cos’ @
.2 1, =
sin” @

2 .2
l1-cos“@=sin" 6,

- =1,
sin?@  sin® @
2
. cosec’@—cot’ =1, .: (x—l)z—[%j =1
2

s =2 =1
(e=1) 4

Qlb

Qlc

h 2 [ 2 (x—l)3 ’ 167
Vsolid:ﬂ'J.y dx:47r_[[(x—1) —1]dx:47z|:T_x} -~
2 2 )

Qld At 9:7?”, x:cosec%”ﬂz—L y=2cotE =23

2
By implicit differentiation of (x — 1)2 —% =1,

Aeot)-Ex D g, Ay _Aamt) 4 E
2 dx dx y \/E 3
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Q2a sin£ :1/1—c032£ =
12 12

=\/1_\/§+2=\/z—\/§=\/2—\/§

4 4 2

. T .. T . .
Q2bi z; :cosE—Hsm— or simply z; = cis—

T T
2bii z,* = cis| 4x— | =cis =
Q Z cz{ 12) czv3

Q2c

[iret=pi'3

Arel)
=pill2

Re(z)

I8

z

12 =37r><l=—
2 8

Q2d Area= (zzx 2? —7r><12)>< 3

. T .. 7 n nrg .. nw
Q2ei z; =cos—+isin—, z;° =cos——+isin—
12 12 12 12

R , 1.e. T odd integral multiple of

%, which can be expressed as L (2k + 1)£ where ke Z .

s n=(2k+1)6.

Q2eii For the values of n found in part i, Re(zl" ): 0,

. z1n=isin’I—7z=isi M=i(il)=ii for ke Z.

Q3a V=17tan*‘%, T>0

As T—>oo,tan*l£% ,.:V%”Tﬂ (z26.7)ms’l

s
Q3b azd—V=17>< 6
dT

(o}

~03 ms> when T=10
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Q3c When V =25, 17tan

T
6

Q3di ﬂ:—L(MS—zt), v=25 when =0
dt 100

1 t
. v=j—i(145—2x)dt+25 =[—L(145t—z2)} +25
¢ 100 100 0

=0.01£2 —1.45¢+25

Q3dii When v=0, 0.01:> —1.45/+25=0, 1 >0
2 t=20s

Q3ei Distance (m) travelled during each stage:
19

Stage 1 distance = _[(17tan1 %]dT =400 by CAS
0

Stage 2 distance =25x%120 =3000

20
Stage 3 distance = | (0.012 1450 + 2511 =237 by CAS
0

Q3eii Total distance =~3637 m

Q4a Let 6 =7(1.3r—0.1) for 0<7<0.154 hours.

7 = (6800sin(7(1.3r = 0.1)))i + (6800 cos(z(1.3r —0.1))— 6400)7 .

: 7 =(6800sin @) +(6800cos 6 —6400)]

At point P, the i component is zero, 6800sinf=0, §=0.
.. h=6800co0s 0 — 6400 = 400 km

Q4b 7= % = j—;x% = 6800x1.37{(cos )7 — (sin 8)7)
i= % - %x%f — 6800 (137 (( sin O)F - (cos 0)7 )
& (1) =-6800x (1.37)* (sin (1.3t — 0.1)))F + (cos(z(1.3r ~0.1)))7)

v.a= ((cos )i —(sin 9);) ((— sin@)i —(cos 9);)
=—sinf@cos@+sinfcosd =0
salv

Q4c v =6800x 1.371'((cos )i —(sin 9);)
Speed =[7| = 6800x1.37y/cos” 6+ (- sin §)°
= 6800x1.37 = 27772 km/h

Q4d Parametric equations:
x=6800sin8, y=6800cos&— 6400

Since sin® @+ cos” @ =1, .: the cartesian equation of the path is

2 2
X} (20000 e 2 (y+6400) = 68007 .
6800 6800

It is a circular path of radius 6800 km centred at (0, —6400 km).
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Q4e 7 =(6800sin8)i +(6800cos & —6400);

7| = V(68005in 6)? + (6800 cos 8 — 6400)* =1000
.2 (6800sin 0)2 +(6800cos 6 — 6400)2 =1000* and can be

16) _(5Y
simplified to (sin 9)2 + (cos 60— ﬁ] = [3—4]

. sin20+c0320—£cos0+@:£
17 289 1156
1—200s0+ﬁ:—25 , ., cos@ =0.99035
17 289 1156

2 @=-0.139 or 0.139 by CAS
o (131 =0.1) = —0.139 or 0.139, .: 7 =0.04 or 0.11 hours

Q5a u=0, s=10, v=06, find r.

s=%(u+v)t, t=—s

Q5b s=-6, u=10, a=-9.8, find 1.

1
s=ut+5at2, t=25s

Q5c Assume that the end of the slide is at ground level.

Total time of travel allowed for the chocolate = ? +4= 22 S

3
a=-98, s=-6, tzg,findu.
3
s:ut+%at2, u=351ms"
Qs5di a=——J196-+?
10 ’
-1

V196 —v2

t -1 t ITERY
—=|——=dv+c, —=cos | — |+cC
10 Im 10 (14}
When =0, v=7,.: 0=cos™" l +c, c=—£

14 3

. L:cos’l s —E,.: v =14cos| L_,_f

10 14 3 10 3

Q5dii When v=0, —=cos1(0)-Z=Z2_ZF_Z% .
10 32 3 6

Q5diii v = 14cos(i + %) L Wm[i +§j

DL fio6—v?, - ¥ —10x
dr 10 dv

10 dt

xX=

o!_.,a‘g‘

14cosl =+ |dr ~18.8m by CAS
10 3

Distance required =18.8 m

Please inform mathline @itute.com re conceptual
and/or mathematical errors
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