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A1. (a) ! " #$% + #&' "(+ )"1*,-. #/, ; (b) 3022164 !; (c) Based on the 2nd order term, 5x1257. 

2. (a) 24/35; (b) 8 = 39 : = ;; (c) 
'% ln)<! " 3* + >% ln)<! + 1* + ?. 

3. (a) concave; (b)(i) convex; (ii) neither. 

4. (a) @1 " :A "BACDE CFEG HIJIKL = HIMICL; (b) IJ = )CFEIM + BNIC*O)CFE)1 " :N* + BACDE*. 
B5. (a) P)<Q " R* = S + T:, : = UV )<QP " S*9 R = )1 " W* H<Q " XYL; 

(b) :Z = ;;9 R = 119 [ = <Q0;\] I[ = "20111^IS; 

(c) : = Q39 R = 120];9 [ = <10;, tax take = 26.5; (d) : = Q^03];9 R = \06];9 [ = <1063. 

6. (a) _. = `-a% 9 _% = b-a% ; (b) _. = 1129 _% = 629 c. = ]9c% = ^9d = 612; 

(c) c = ;2 " 20;_ for 2 e _ f ^2, c = 1^ " 201_ for ^2 f _ f 1^2,gc = 2 for Ph 1^2; 

(d) c = ]9 _ = 1129 d = Q;2. 

C7. (a) i_)j9 J* j = 1J = 1 1O1<J = < 1OQ ggggj = < j = 31OQ 1O61O1< 1O6 k; (b) i_)j|J* j = 1J = 1 1O6J = < 1O< ggggj = < j = 31O< 1O31O6 1O3 k, 

i_)J|j* j = 1J = 1 1OQJ = < 3OQ ggggj = < j = 33OQ 1O<1OQ 1O< k; (c) No; (d) 3OQ. 

8. - 

9. (a) m)Jo* = pq9 rsK)Jo* = p% + t%; (b) m)Ju* = )v + 1*qO<, rsK)Ju* = w)v + 1*)<v + 1* + 6t%xO6v; (c) Sample mean gives rsK = 1Ov. 

10. (a) 12. 

D11. (b) y = 20]2], do not reject z{; (c) 20]6; (d) }H~,' " 106Q;L. 

12. (a) p = ;^, clearly significant; (c) ���� = 2022Q<]^9 :::: = "201Q;Q0 ���� ="021<^69 8888 is likely to be 0.000; (d) ��{ = W�{ + W�. + W�%, ��. = "W�., ��% = "W�%. 



2017

A1. (a) f (x)=6 (x−1)+10 (x−1)2+10(x−1)3+5(x−1)4+(x−1)5
; (b)(i) Ẏ t+γ(1−β)Y t=γ(α+ I ) ; 

(ii) Y *=γ(α+ I )/(1−β)  if β≠1 ; (iii) Y t=Y *+(3−Y *)e(2−t )(1−β) γ
; (iv) β<1 .

2. (a) g(x)>0 if x>3 or1<x<2 , g(x)<0 if x<1 or2<x<3 ; (b) x
3−6 x

2+11x−6 ;

(d) { (x>3or1<x<2)andλ>0and α>0 }, or { (x<1or 2<x<3)andλ<0and α>0 }.

3. (c) 2 .

4. (a) 1+e−
1

1+e
−

3

2
; (b) 128/15 .

B5. (a) q1=20  p1=56  q2=10  p2=106  π=1700  (b) −1.12,−1.06 ;

(c) p=66  q1=16  q2=14  π=1500 ; (e) p=126  q1=0  q2=8  π=660 ; (f) −1.575 .

6. (a) 
α(x2−b)

β(x1−a)
if x1≠a ; (b) x1=

αM+βa p−α bq
p(α+β)

 x2=
βM+α bq−βa p

q (α+β)
; (c) λ=

α+β
M−(bq+ap)

.

C7. (a) 

Y

−1 0 +1

X −1 1 /48 3/48 1/4
+1 11 /48 9/48 1/4

, X  and Y  not independent;

(b) 
Y /X −1 0 +1

prob 23/48 1/4 13 /48
,  

1/ X −1 +1

prob 1 /3 2/3
;

(c) E(X)=1/3 , E(Y )=1/ 4 , E(Y /X)=−5 /24 , E(1/X )=1 /3 ; (d) −7 /24 .

8. (a) 1−e−1 /5
; (b) ≈0.672 .

9. (b) E(X)=θ
2

, E(X2)=θ2

3
 , var(X2)= θ2

12
; (c) 

X
θ

 for 0≤X≤θ ; E( X̄)=θ
2

, var( X̄ )= θ2

12N
;

(e) eg 2 X̄ , var= θ2

3N
.

10. -.

D11. (a) E(X)=β  E(X2)=2β2
, var(X )=β2

; (b) e
−2

β ; (c) approximately N (β ,β2/100) ; (e) 

reject H 0  as Z=3 ; (f) ≈0.963 ; (g) ln(3.578)≈1.275 .

12. (a) 0.055974; (b) VVVV=9.5713,YYYY=0.0445,ZZZZ=0.0674 ; (c) zero; (d) 209.5;

(e) 0.0961 (f) lwagei=α+ϵi ; (h) 0.055974; (i) 0.0961.


