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i, fa) {1} Find the first four terms in the binomial expansion of {1 -+ 3%1'}% -

(i) By seming r=- inthe resultin fafi), determine the value of 10 correet to

four decimal places.
(7 marks)
(b)  Given the complex numbers Z, = 4+j2, Z;= 3 +j2 and Z5 =—3+j3, determine
L= Ez:f' fq leaving the answer in a+ jb form. (6 marks)
(¢)  Givanthit Z =2~ is one root of the polynamial 32° = 142°+ 2IZ+k =0,
determine the:

(1) vilue of k;

o i) other two ToOts.
{7 marks)

2 (i) A construction firm invests ksh 1.3 million on machinery in the first vear. I the firm
increases its mvestment on machinery by ksh 400 000 per year, determine the total

amount spent at the end of the fifth year. (3 marks)
(b}  Determine the area of the parallefogram whose sides are given by the vectors

A=2i—4j—k and B=i+%+6k. (5 marks)
(&) Prove the identity HLIC 00840 _ 9(5in 59 4 00e28). (4 marks)

(dy  Giventhat sin{z+8)=4cos{z—8), where cosreosf#0:

(i) show that tanz = ﬁtﬂ
(ii)  Hence, solve the cquation Bir.l:m +%j= d.ﬂm{:—iir—}l for values of z between
{* and 360" inclusive. : {8 marks)
d!
3. @ T y=de"con(26—3), showthat SH - 65 + 13y =0. (5 marks)
{b)  Given the parametric equations = = 2{cosd + Fsin ) and y= 2(sin @ — Feosd ) }
determiine E{-ma=%. (F-maks)
fc) Determine the radius of curvature of the curve 3= lg:? at the point (1.7}
(& marks)
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Givunm:hmﬂunE=ym"{%}.mwm;%+y%mz- {5 marks)

The radius of cylinder increases ot the rate of 0.3 cov's while the height decreases ata
rate of (1.5 cm/s. Use partial differentistion 1o determing the re at which volume is

changing at the instant when r =7 cmoand h = 10 em. (& marks)
Locate the stationary points of the function Z= 24"+ 25" + 2oy + 13— 12y + 0 and
determine their nuture. (9 marks)
Evaluate the integrals:

(i) _£'I"u.in::ﬁ::

i g o
W GG

(12 mnrks)
Determine the x coordinate of the centroid of the region bounded by the curve
1;=ﬁsini'zﬂle:uiganﬂlhesunightﬁn:m=lnﬁjx=%- (8 marks)

Show that the solution of the differential equation x* — Gy’ +4:}'% = 0, satisfying the

conditions £= 1, y = J may be expressed in the form y=.-r-."|"1—-ﬂ-~—:'rﬂ.

(8 marks)
U;se:ﬂm method of undetermined coefficients o solve the differential equation
9ot — 6% =gl (12 marks)
Civen the matrices:
1:21 2
A=01 4jandB=|0 3 1
123 15 1
()  find 6A-3B;
(i)  determine det(AB) .
(= 1__113:&.1}

Three forces F, F, and F, in newtons acting on a stractural system satisfy the
simultanecas equations:

3Py =25+ 4F=9

=6F +dF:+Fy = 18

SF;+ 3F 4 6F; =25
Use Cramimer’s rule to dclglmﬂnc the vitlues of the forces. {12 marks)

2308/301 :'5"1-\' 3
g\t~ "

2309301 : ~
s\ < [y (Lh'%

#“" Turn over




easytvet.com

8. {a) Table | shows marks scored by 50 students in a mathematics examination.

Table 1
Moarks 100 19120 -29)30 -39 | 401 - 49 | 50 - 59 | 60 - 69| 70 - 79 [ RO 88 | 90 - 100
N, of 3 5 7 H 1} T 5 q |
students (1)
Calcutate the:
(i) median:

(i) standard deviation of the data using an assumed mean of 54.5.
' (10 marks)

iy The dismeter of a steel pipe used 10 construction is assumed to be a confimuous mundom
“vanable t with a probability density function.

1_“}___{1:'[] +uY  0=t=1
i claewhers
Determine the:

{1} value of constant k;
(if}  mean:
(miy pO2=t<0.7).
(10 marks)

THIS 18 THE LAST PRINTED PAGE.

2305301  2308/301 4
2306/381 2309301
2307301

Jimed fufy 2O 1S




