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Section I
1 2 3 4 5 6 7 8 9 [ 10

D | D|]A|B|A|C|]A]B]|D]C
Q1 D
Q2 (8,D):
(43),(4.4),(4,5),(4.6).(3.4),(35).(3.6).(2.5).(26)., (1,6)

Tr= & = i D

24 12
Q3 1-x>0, x<l1 A
Q4 B
1 a a a
Q5 J'f(x)dx+J'f(x)dx = J'f(x)dx =0 . —1+J'f(x)dx =0
0 1 0 1
a 1
: '[f(x)dle s [ f@dr=—141-1=21 A
1 —a
Q6 Consider f”(x). C
Q7 y'(5)=r"(e(5)g’(5)= f"(1)g'(5)=-8. A
Q8 logux3:b,310gux:b,10gax:§,x:a% B
Q) f(x)f(-x)=f(=x)f(x) D
2 2
QIO y= x_z = (1] i.e. horizontal dilation by a factor of a
a a

: ST=aPQ=aL c
Section II

Qll a=3,d=4, t,;,=3+(15-1}4=59
Q12a E(X)=0x0+1x0.3+2x0.5+3x0.1+4x0.1=2
QI12b

Var(X)=0>x0+1*x0.3+2>x0.5+3*x0.1+4*x0.1-2> =0.8

sd(X)=+/0.8 =09

+ ¢ =1500e* + 2500

QI3 =0, P=4000, P(t):%ooezf

dy

Ql4 mzd—=6(2x+1)2 At (0,1), m=6, tangentis y=6x+1

X

Ql15a 13.181x=450000, x = 34140 dollars

QI15b Interest rate per quarter = % =1.5%=0.015,

10 years = 40 periods
Amount=8535%54.268 = 463177.38 dollars

Q16 Arc PQ :%XZﬂXZ.I =4.03171

o

Line segment PQ =2x2.1sin 10 = 3.44044

Perimeter = 2(3.6 + 8.0)— linePQ + arcPQ = 23.8 m
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d
Q17 Let u=x*+1, ¥ =2y

X

3 3
J-x x2+ldx=%ju%du=%u%+c=%(x2+1y+c

QI8a x=5, y=184 (5,184) (0,236)
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Average daily outside temperature (*C)
Q18b Gradient= % =-10.4, equation: y=-10.4x+ 236
Q18c When x=23, y=-3.2 i.e. negative gas usage, not making
sense
Q19a

3

Q19b At the intersections, x—1=(1—-x)3+x), x=—4 or x=1

x—1<(1-x)3+x) for -4<x<1

Q20 6-60°=-60°,240°, 300°
.. 6=0°300°,360°

3 t 1
21 t,=ar’ =48, t,=ar’' =— . L =r'=—
R ’ 16 1, 16>
r’ :L . r:il and the corresponding a = 3072
16 4
Q22 AM =~7*+3> =+/58 , ZAEM =tan"(§]z44°
Q23 zz%zl.%, P(z<1.33)=0.9082

Number expected to weigh less than 11.93 kg=400x0.9082 = 363
.. Number expected to weigh more than 11.93 kg =400—-363 =37
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Q24a (y-1)(x-2)=50 .: y=

x=2
Q24b Area of concrete path

=A=xy—50=x( 502+1j—50= 20

2+x—50 where x > 2

—
dA _ (x—2)50—250x+1:1_ 100 :
dx (x-2) (x-2)

Let %:0, simplify to (x—2)* =100, x=12
X

xX—

Consider Z—A on both sides of x =12
x

When x =11, — is negative; when x =13, — is positive

x =12 gives a minimum area A
Q25a A, =10000(1.004)—

= (10000(1.004) - M )1.004 — M =10000(1.004)* — M (1.004)—

Q25b A, =10000(1.004)°
A, =10000(1.004)" —

—M(1.004)" = M (1.004)— M

M((1.004)™ +(1.004)" 2 +--+1)

%j =10000(1.004)" — M[%j
1.004—1 0.004

=10000(1.004)" —250M (1.004)" +250M

= (10000—250M )(1.004)" +250M

=10000(1.004)" — M[

Q25c Let n=100 and A, =0

(10000 - 250M )(1.004)"* +250M =0,
10000(1.004)"* —250M (1.004)'™ +250M =0
10000(1.004)™ = 250M ((1.004)™ —1) .: M =121.52

Q26a x==—1.5nj'sin5—”zdz=—1.5;r _ A 082 4e
4 sz 4

At 120, x=112 - x=12c0s>%1+10

Q26b Period = 2z :§ , number of cycles in 10 s :E :2 = 6l
Z 5 84 4
.. Number of times =6
Q27a Translations: b=6, c=7 .: y:a|x—6|+7
(3.-5), a=—4
Q27b m< and m>7_(_5)=—4 Py p—
6 6-9 6

Q28 Let L =3x’
dx

2 (x=3)x+1)=0
y=x -3x"—8x+c=x"—3x>—8x+2 -
At x=3, y=-22 .. R(3,-22)

—6x—-8=1 where x>0

x=3
(-1, 6) is on the curve
Q29a f'(x)=24x-36x>=0, x(2-3x)=0 Mode x =§

Q29b 'r12t2(1—t)dt —4x* -3y, 0<x<I,
0

0 x<0
Cumulative distribution function C (x) =4x"-3x* 0<x<l1
1 x>1
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Q29c¢ At the mode, C 2 =£ >0.5
3 27

.. the mode is greater than
the median.

Q30a f'(x)=e(cosx—sinx)=0

e >0 .:cosx—sinx=0, tanx=1 and 0<x <27
_z _sz
x—z >z correspondingly y—e Lol
47 4 b b \/_ 9 \/E

_Z _S5r
Stationary points ze and Smo_e b
47\ 47 2

Q30b x-intercepts: f(x)=0, x=0, 7,27

A(0,0), { ¢ j C(r,0), D(%’[,—e\/;], E(27,0)

-~

=N

Ala
=1

=

0.2

Q31a No -+ P(F15)# P(F)

P(SNF) P

Q31b P(SIF)= P =370 10

Also P(SNF)=P(F1S)P(S) .: - —P(s) .

Q3lc P(S")=1-P(S)= 1

P(atleastone S”)=1— P(none S”)

“1-(pls)y =1 (2] =22

5) 625
In 2 5 1
Q32a Area =J' e —(ex ——j dx
0 4

In2
. e +e +1x =—lxl+l+lln2— —l+1
2 4 1, 2 4 2 4 2

=lln2—l
4 8

(e’x )2 —e " —k=0
o = 1+“1+4k Since ¢ >0, 1+4k <1 - k<0

For two intersecting points (two values of ¢ ), A=1+4k>0

Q32b At the intersections, e > =e™* +k .:

. k>—l Hence —l<k<0
4 4
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