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SECTION A — Multiple-choice questions
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Q3 x= sin(cos’1 t), -

y= cos(sin’1 t), . cosy=sin

: = COS il
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Q5 z=

Q7 la=Hbl,.: a=

Translate both to the right by % , f (x) =
b sec (#j‘ , f(x)

Q8 Let cos™ x—sin'y :% . Try cos”

glx)=

1
sx=1land y=——
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Note: For an alternative solution, try cos™ x = T and

sin” y=

——sin" x
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0<x<1, sin x=cos lt:E—sm 't
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y=——sin" x,
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20, z, 2, and wforma

and

g(x) when a—p=x7. A

1
.o x=——and y=1, .:
> y

x+y==
y 2"

'x=0 and —sin” y=
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es] oxl-\\

Q9 East of the origin, tan"'#>0 and log,t=0,.: t=1

~ 2
\7=d—r= 12T+l} l 1] speed = 1 +12=£ E

dr 1+t t 2 2 2
Q10 ﬂzl—x, y=-0.5 when x=1

dx x

2

= log, |x|—%=—1, x=a=+0.3982,+1.775
—0.40 is the closest. B
Qll 2=2u+2a,4=4u+8a, a=2 and u=-3
Let —3¢r+¢>=0, t=0 or 3. D
Q12 6 =cos™ 3+3 ,scalarresolute=\/ﬁsin622.6 B

V10411

Q13 50a=45g—-50g, a=-0.1g = —1, acceleration is downward.
The lift is either moving upwards but slowing down, or moving

downwards and speeding up. A
Ql4 7=101-9.87], tan(—45°)=_?68t ——1.t=10 B
0 1 1
Q15 IIf(x)IdeZ and I|f(x)|dxzE
-1 0
1 0 1 5
: .[If(x)ldx:jlf(x)ldx—k.[lf(x)ldeE A
-1 -1 0

dx,and v=0 at x=0, .. v’ :sin‘[gj

Q16 J.Zvdv=.|.ﬁ
-Xx

2
dx I dt J‘ 1
y=—= dle.4 C
dt [j dx /sm g‘ sin” ;)
Q17 D
xN
108° 200 N
100 N

x=4/100* +200% - 2(100)(200)cos 108° = 250

Q18 E(X)~pu=75, s(;?):T:

Pr(X =80)=Pr(79.5 < X <80.5)=0.01943 A
_ 12
19 BW)=pu=75, sdW)=—==12
Q (W) 2 S ( ) m
p - value = Pr(W > 781 1 =75) = 0.0062 E

Q20 Pr(-z<Z<z)=08, z=1.28155
80% confidence interval for the mean life of the batteries is:

20.52-1.28155x 2% 29 50 4+1.28155%x 2
N V36
ie. (29.42,29.62) E
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SECTION B

Qla BP=EBA=E(0A—OB),

—_— — —  —

0P=OB+BP=OB+%(5A’—E§):

Qlb OP = OM +MP = OM +-0M = [x+1j0M
X X

. OM = X OP = X OA+ OB __ X 200 + OB
x+1 x+1 2 x+1 2

Qic BO=BM + 0 = B +L B = (y“jBM
y y

OM = 0B+ BM = OB+[ ]BQ OB+( J(OQ OB)
y+l1 y+1

yOQ +OB

_0B+(y+ J(OQ 0B)= S

Q1d Comparing the two expressions for OM in parts b and c,
X Yy x 1

x+1  y+1 2zx+1)  y+1

Lx=y=2

Q2 (Ciff =0 =i (Cof =(Cop). Cip =y
Since (~1) = (1), (P = (CIPCD) (i = (1)

- (— i)7 = (— 1)% ,.. m=7 and n=06 for both values to be higher.

Note: It is possible, for example (—i)* = (-1)’(-1)*,

: (—i)2 = (—1)7 , (—i)% = (—1)%-, .. m=7 and n=2. In this case
only one value is higher.

Q2b (=8i) = (- 64), ((— 8i )5 T = ((— 64)s T :

: (~8i)’ =—64 which is true.

Q2 z=2i
Q2d

g

Q2e One of the cube roots of (- 8i) is 2i,1i.e. 2c1s( 2) The
(T 117z
other two are 2cis| 3 and 2cis| — 5 . Multiplying by i will

rotate all by % anticlockwise. They are 2cis(7), ZCis(S?ﬂ-j and

2cis i ,1.e. 2cis| _z , 2cis z and 2cis(7r).
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Q3a v =-10sinti+10cost j—9.87k

i= ‘;V =—10cost i —10sin j —9.8k
t

Magnitude of vertical acceleration=9.8

Magnitude of horizontal acceleration = 10\/ (— cos t)z + (— sin t)2 =10

Qb 7 =j(—10sint?+10cosz}—9.8:E)dt

d7=101+44.1kat r=0
+ F=10cost T —10sin j +(44.1-4.9¢*)k

Q3c 44.1-49¢*=0, t=3

Q3d When =3, 7 =10cos31 —10sin3j +0k
Landing point is (IOCos 3,—10sin 3, 0) ,i.e. (— 9.9,-14, 0) approx.

Q3e When t=3, 7 =—10sin31 +10cos3j —29.4k

Speed =1 7 I= 4/ (- 10sin3)* + (10cos3) +(-29.4) =31.1

294

3f tanf=——, 0=71.2°
Q 10

Q4a

(0.15,5%)

(9.85,0)0 ¥
1o T

Q4b Reflect in the x-axis, then translate upwards by 107z,

y =107 —5cos™ x=3
4.85

St St
Jﬂxz dy = J

Sz-15 Sz-15

2
Q4c V = [4 85005(5]+5] dy =1599
1599

Q4d Flow rate=—— = 26.65
60

Q4e jﬂ[485cos[5j+5j :gx1599 1199.25, h=4.46

2 © 2018 itute



http://www.learning-with-meaning.com/

Q5a a=0.010 ms”

QSb F,, -3g=3a, F,, =3g+3x0.1=29.7N

p

Q5¢c T,=T,=F

pull

=297N, T, -1g =1x0.1, T, =9.9 N

Q5d 6°=25°+32.5°=57.5°

7

25

325
32.5

QS5e T, =T,c0832.5°+T,co0s32.5°=50.1N

Q6ai E(H)=10xx=1700 cm

Q6aii Var(H)=10x Var(X)=10x20? = 4000

sd(H)z ,/Var(H) =+/4000 =~ 63.2 cm

Q6bi E(X)= =170 cm, sd(¥X)=-Z =2 ~63cm

Jn 10

Q6bii Pr(X >175)=0.2
Q6ci x=168.9cm, s, =16.0cm

Q6cii Approximate 95% confidence interval for g is

168.9-1.96x 20 168.911.96x 102 |- (159.0,178.8) cm
N Jio
Q6ciii Let m be the sample size required to reduce the width of
the interval by half.
1 1 1
—=—X——, m=40
Jm 2710
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