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INSTRUCTIONS TO CANDIDATES
You showdd fave the followin o thiv ecamiration.:
Answer bopkler;
Scientific calewlator.

Answer FIVE of the folfowing EIGHT questions

All questiony earry equal marks,

Mewximum marks for each part of u question are indicared,

Candidatey shoufd answer the questions in English.

This paper consists of 4 printed papges.
Candidates should check the question paper to ascertain that all
pages are printed as indicated and that no guestions are missing,
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I ()  Determine the binomial expansion of {4 +3:r}"]" as far as the term in =' and state the
'n'ﬂlum of i for which the expansion is valid. {6 marks)
] s I I- ]:H""'E‘\-\.\‘ 1
’/'q:l/.‘-. 1 FeE % "'\.ql‘x 1 + é £
" ,F (D) “Tlse the binomial theorem to expand —--1--- ag far as the third term.
< JAZ ) > F
.H_ E--h__'.i':@ﬁ! E} gefting x = —5 m-the result in (i), determine the approximate value of V66 .
e 1L L
= correct 1o four decimal places. {9 muirks)

(€}  The sum of the first six terms of an Ilﬂlh:ITIE_l';H_:II[ progression is 21, and the seventh term
ig three times the sum of the thind and fourth, Determine the first term and the eommon

differcice. {5 mirks)
y=3 q gl =
{‘_2/1 (i) Given the matrices A=]=1 &}, B= L ==y andiG=1=1""1 1
S 2 | s
DPletermine:
iy D=AB-C:
{iiy  adjoint D, 09 murks)
(b A structure is subjected o three forces Fl, F2 and F3 in newions, satisfying the
simultaneois equations:
.l"l1 az F: ‘*'EF: =
=" o SR ¥ R
F. s 7 .F: = F| =i
Lise the inverse matrix method to solve the cquations, L1 marks)
3. {a)  Solve the differential equation: =
ey [ : e
JIE"'{I+IJ3!=.'I!,E.WEIII111]IWIIE1'I.£'—' I, y=0, . 9 mutrks)
b} A particle moves in such a way that its displacemient from a fixed position satisties the
differential equation: e o8
i " i

n!l!g T+ E';ﬂ—'l' r=¢g"

Use the method of undetermined coelTicients to find an expression for «lt ),
= (11 mirks)
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Given the complex nombers 2, =23/, z. = 247 and

ﬁan‘:rmin:; ,_,\‘
'ﬁ] 33. = 2.33; = .'I
_I—"-F.-rt
o _ Ay “--—-—-1l I
(- — 2= (8 marks)
The vectors V= “ditdtpk, V. =4t i+ 0k and V, = di.—ﬂ_g+ﬂk are coplanar,
Determinge the value of the constant p. (6 marks)
Determine the angle hetween the 4= §+ %7 + 2k and i (& marks)
Find o From fird ponciples, given vy = sin 2. (5 mrks)
Giiven 1 = Inlz2"+ y ]’1' show that 31;_"- ';i:f =10. (6 marks)
Determine the maximum and minimum valoes [z} = 254 e 80— 2. (2 marks)

r B
Given thot #inA = % and’ cosli = 1“5 and that A 1m obtuse and B is acuie, defermine

(i) ginl A +8};

(i) ecosld=R). {6 marky)
- i Ctand 4 tan i+ tan & = tan Atan Han
[y Prove that tan( A+ B4 C) = e e A~ lan A lan B

(i)  Hence, dedoce thar, if A, B and C are angles of a tiangle, thea
[ tand+tan B+ tanC' = tanAtan B tan (7 marks)

() Express cosf=Vsind inthe form feos(# +a), where it > 0 and
0" SasO0°,

{if)  Hence solve the equation

cosfl — Tsindl = 3 for the values of & between (F and 3607 inclosive.

{7 murks)
Evaluate the integrals:
: A= A Sl e
) 2 B 43 SR
IV ar Rl Sy
m- Rk T zg B fienn
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(b} (i)  Sketch the region bounded by the curve y= 32 and the line =%
fiij Use integration to determine the area of the region in (i). {8 marks)

LS (a)  Table 1 shows the surrounding temperature and the time it takes for a concrete mistire

to dry.
Temperature 0°C | Time (Days)

17 23
18 22 £
20 20 J<)
24 I8 S
16 26 -
27 17
19 20 &
3h 16
32 14
28 it

[i} Caleulnte the Karl Pearson's product moment correlatinn coefficient.

(i) Hence comment on the relationship between the temperature and the time it
takes for the mixture to dry, 9 marks)

(B} A comingous rmndom variable ¢ has a probability density function defined by

)= el =Y, 1 =<3

0, elsemfiere
Dretermine the: o R
i 4 "'--.\:H
{1} value of the constant ¢ N
JaNZ 8 ‘)“.
(1) mean: iy
(i M12=r<22), 8 T e S5 (11 marks)
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