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Qla y=mx+c and y, =—4x—x*:
mx+c=—4x—x*, X’ +mx+4x+c=0, x2+(m+4)x+c=0
One solution only for y =mx+c tobe atangent,.: A=0

2 (m+4Y —4c=0, m* +8m+4(4-c)=0

y=mx+c and y, = (x—2) -2:
(x—2) —2=mx+c, x*—4x+2—-mx—c=0,
¥ —(m+4)x+(2-¢)=0, A=(m+4) -4(2-¢)=0

sm? +8m+4(2+¢)=0

Qlb m* +8m+4(4—c)=0 ......... (1)
m* +8m+42+¢)=0 ......... )
(2)=(1): c=1

Substitute in (2), m> +8m+12=0, (m+6)m+2)=0
sm=-6,-2
The common tangents are: y=—6x+1, y=—2x+1

Q2 flr+k)=2-f(), acos(x—)_k)-kl=2—£acos£3j+l)

3

x+k X X
.. COS| =—cos| — |=cos| —+nx
( j (3] (3 j

— =nzx where n is an integer

Since 37<k<37m,.. k=%3x7

Q3a g(x)=8x3—4x2—2x+1=4x2(2x—1)—(2x—1)
= (42 —1)2x—1)= 2x +1)2x—1)

N

/«o.s,o) (0,0) (0.5,0)

a=-1,b=2,c=0and d=0
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Q4a Pr(2 cups of coffee) = Pr(cctt) + Pr(ctct) + Pr(cttc)
3.2 4 2.1_2 241 36
=IX=X=X=+IX=X=X=+1IX=X=X—=—
555 555 5 5 5 125
Q4b Pr(at least 2 cups of coffee) =1- Pr(l cup of coffee)
=1-Prcttt)=1-1x 2,4,8.9
5 5 5 125
Qdc Pr(3 cups of coffee) = Pr(ccct) + Pr(cctc) + Pr(ctcc)

3 3 2 3 2 1 2 1 3 30
=IX=X—=X—+41IX=—X—X—4+IX—"X—X—=——
5 5 5 5 5 5

5 5 5 125
Pr(4 cups of coffee) = Pr(cccc) 1x= 3 ><E i = ﬂ
5 5 5 125
x cups of coffee 1 2 3 4
x-x) | 32 | 36 | 30 [ 21
125 125 125 125
E(X)=1x 22 42x 20 135 30 4 4, 27 302

125 125 125 125 125

Q5a f(x)=log,(9-x%), 9-x*>0,: ~3<x<3

The domain is (-3, 3).

Q5b f(x)zloglo(g_xz)zM

log, 10
"o\ —2x
Flx)= (log, 10)(9 - x*
Fle1)= -2(-1) 1

(log, 10)(9—(=17) ~ 4log, 10

Q5¢ Area=1xlog,,5+1xlog,,8+1xlog,,9+1xlog,,8
=1log,,(5x8x9x8)=1og,, 2880 or 1+log,, 288

Q6 - 125in% completes 2 cycles and écos% completes a

cycle in [— 6, 6], . the average value of each one in the interval

is zero.
Average value of f(x)
6
If J(l—lZsin“+1cosmjdx
% 3 12 6
6 —(-6) 12
e ¢ X e X
)ldx J.—sin—dx )cos—dx
_ =6 4+ =6 3 4+ =6 6
12 12 12
6
)1dx
T
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Q7b Sequence of transformations of f(x):

FO)= ) - fx-2) - flg_z]
g(X)=fl(§—2]

—X
| xe ", x20
Q8a y=|x|e = _
—xe*, x<0
Note: The two sections in the hybrid function are reflections of
each other in the y-axis, i.e. the y-axis is the axis of symmetry of
the function.

dy _{e" —xe ", x>0

dx —e'—xe*, x<0
Note: ﬂ is undefined at x=0
dx

Q8b From Q8a, % =e " —xe " for x>0
X

log, 2 y log, 2 log, 2
I —dx= Jef’”dx— Ixef"dx where 0 <a<log,2
dx
a a a
log, 2 log, 2 log,

- Ixe”‘ dx = J.e”‘ dx — Iz?dx — [_ e—x]zog(,z_ [xe—x]iogl,z
X

a

=—e%2 17 —(log, 2)e > +ae "

=——+e¢ “——log,2+ae™
log, 2 log, 2
“x| e ax=2x lim _[xe_" dx
log, 2 a—0
log, 2 1 1
. '“x|ef‘x‘ dx=2 x lim (—— +e“——log, 2+ ae“]
a0t 2 2
—log, 2
=1-log,2
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2x —2x _

Q 2 "2 where 2 27 #0
2 2

(222 -27) , y e,
2,‘_2)’

(20 =27 )x2v =2x2*, .« (2°f —2%x2' ~1=0
22 =1+42 by the quadratic formula

. x:10g2(1+\/5)

2 2 2
Q10a [(0.75-k[x~1)dx=1, [0.75dx - [kx—1|dx=1
0 0

0

2 2
[0.75dx—2x [k(x—1)dx =1
0 1

5 2
[0.75x]§—2k[@} =1,15-k=1, k=05

1

0.75-0.5(-x+1), 0<x<1

QI0b f(x)=40.75-0.5(x—1), 1<x<2
0, otherwise
0.5x+0.25, 0<x<1
=9-0.5x+1.25, 1<x<L2
0, otherwise

E(X)= jx(0.5x+ 0.25)dx + jx(— 0.5x+1.25)dx
0 1
= j.(O.sz + 0.25x)dx + '2((— 0.5x% + 1.25x)dx
1

0

3 2 1 3 2 2
XX x 5x
=l —+—| +|-——+—| =1

1

Q10c Pr(X <b)=l—Pr(X >b) where 0<b <2
o Pr(X >b):1—Pr(X<b):%

2

2 2
[Cosxeras)ax=" {—x—jus_x} _3
16 4

) 4], 16
2
(-1+5)- D3 obe21=0, : b=
4 4 16 2
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