MST121 — 2000 Solutions

on.1 (a) -7+ k-4~ k-2~ 5.8
(b) Arithmetic Progression

x =7 - 0.3n n=04L1..

n
(c) x, becomes indefinitely

large and negative.

Qn.2 ta) 0.02-. -0-002
(b) Geometric Progression

xml =_01xn n=0-L-..

(c) x, oscillates towards O-

Qn.3(a) (x-I)e+(y-2)c=1k

(b) V13

(c) Solve (x-3)2=l2.that 1s

x2-bx-3=0 => x= IX~9+3

=> x=b-UbY4Y or x=-0-UHkY soO
points are (b-4b4-0) and
(-0-4kY4-0).
(dy € is the only one
consistent with result (c)-.

Qn.4 (a)l.Z2x«
(b) (1) #LL53.849 (11) Lb5.344%

1n(0.001x)
(@ x> 4(1.012)

Qn.5 x%xno longer in syllabus

(a) (i) L.2-3

(11) (24324 (2a4)~(2+5)+(F~3)1
(3-42-(3-.5)

(b) D because it shades all

points whose absolute x values

are less than or equal to 5.

on.6 (a) No limit: for large i
sequence 1s approx 5i/2.

(b) u;=2/51 for large i since
only first terms in num and

denom matter and so limit is O-

on.7 (a) about 1200- 4OOD

(h) (1) alternates between Y
values so r 1s about 2.5.

(1i) chaotic but bounded so r
is between 2.k and 3.

(iii) alternating between two
specific values so r 1s between
2 and 2.3

on.8 (a) 3 2 k! 14 12
2 -1 -16 -18

EEG

A-1= 7%7 }1/7 501n.=( 3 J
i ~Hy 2

Qn.9 (a) v = 1.8 - 2.4t

(b) 1.8 m/sec-

(c) s 1s max when v=ds/dt=0 ie-.
t=0.75 at which time s=0.L75 m-
(d) a=dv/dt = -2.4 ms=

on.10 (a) Lbe™-24x? 3Fconst
multiple and sum rules

(b) 41+ %005(81‘)+c sconst

multiple and sum rules

on.11 (a) Y.k 53 (k-x) and 1n
(x/4) are both >0 in (4<x<hk).

[ ={72(n1.5-1)- 36}
—{64(In1-1)—16} = 1.1493

@n.12 (a) rising exponential
curve starting at (0.-10) and
asymptotic to & =20
(b) A=20-. B=-30
(c) -10=-30.exp(-0.2¢t)
In(L/3)=-0.2¢t
£t=5.1n(3) = 5.493 (hrs.)

on.13 (a) 1./8 (b) ¥ (c) X
(d) 2 (prob- dist is

i 2 3 4 ..

% ¥ 1/86 1/1b )
(e) First child is of aone sex.
The distribution of “first
child of other sex™ is then the
same as that of “first girl™ in
(d) so mean no.- of children=1L+2
:3_

Qn.14 (a) Left skewed - tail of
distribution is to left-

(b) Sketch a smoothed curve
ignoring the “bump™ on the left
corresponding to the 0-2 years
column-

(c) Integrate area under this
curve to right of line x=15-
assuming that vertical scale is
adjusted so total area under
curve = 1.



on.15 (a) mean=8l.Lk- sdev= 0.3
(b)(81.0-.82.2)

on.16 (a) 1Lk9-k5 2-4cm. shorter
(b) 0.55xk = 3.3cm-

on.17 (a) (i) A(-2.1) B(l.W)
(1i) x=t-23 t=x+24% so y=t+1l=x+3
y=x+3 is eqn of str line-.grad=1l
(b) (i) (t-2)E+(t+1)E=
tE-Ht+4 + tE+2t+1l = 2tE-2t+5
= 2(t-%) + (5-%)
(1i) max df =Y.5;

max d=%=E-LE

(iii> € = (-1.54 1.9
(c) grad of 0C = -1 perp. to AB

Qn.18 ***no longer in syllabus
(a) (1)

meml memZ mem3 memY
X
X x+1
X x+1 x+3
X x+1 (x+3)°F
X x+1 (x+3)¢
(x+1)/(x+3)°

(ii) X not equal to -3

(h) (1) -
/ At
/N /N
1 + 2 squ
/N I
X 3 |
+
X 3
2 x+3)-2
(ii) _(x+3)

X+3  (x+3)°  (x+3)
e+ 1)
(x+3)

= result of (i)

(111D meml:=x
meme2:=meml-Y
mem2:=sin(memz2)
mem3:=meml x meml
mem3:=mem3 + 3
mem3:=mem2 =+ mem3

2

2 _ 1 _
Qnis(a)ﬁﬁdm—Fx—Ex} =8

0

(b) (1) min = area of *0PA =L
(ii) ALY =

*QTRd'+ *PTP™'+ rect.P?'TA"0
where P and 4" are
projcctions of T on y and x
axes respectively.

¥t(h-y)+ X%(2-t)y + ty
3t - Mty + y - Rty + ty
3t + y = 3t + (b - L.5t=)

6+3t—§t2
2

(1i1) dA/dt = 3-3t = 0 when t=1
dfA/dt? =-3 <0
so max A = b+3-1¥ = 7%
(c) L < 7% <8

Qn.20 (a) Anne’s longer
sentences were longer. and her
overall variation was greater.

Hy oy = py

Hotp, # 4,
where Hp and Hy are null and
alternate hypotheses. and the
@ 's are the absolute sentence
length propensities of Anne and

Charlotte.

(h) (i)

y (36.7-32.9)
(11) z= = 0-kBH
33.0°  23.0%
—+—
55 50

(iii) There 1s no reason to
reject the null hypothesisa
that is there is no evidence
that Anne’s inherent sentence
length was different from
Charlotte’s.



