S.6 SEMINAR QUESTIONS AT GAYAZA HIGH SGBOL P425/1 ON B
ARR2008 STARTING AT 9:00A.M.

PAPERIE QUESTIONS.

a) Solve forx:  /3(x—2)(x—3) —/(x—2)(x-5) = (x-2)
b) Find the square root of: 14+ 645
c) Findx if x** = 44

(X2 _X+1)2 _ y2

5 hence solve the
X(x—-1) y-1

a) Prove that i1'><+1 =y+1, then
X

equation(x® - x+1)* —-4x(x-1)* = 0.

b) Solve the equationsx® + 4xy + y* =  18hd 2x* +3xy = 8using

y = mx.

a) If @ and B are the roots ok® + px+q = QOexpresga — B%)(B-a® )n
terms of pand g. Hence deduce that for one root to be square trer,ahen;
p’-3pg+q’+q=0.

b) Given that the polynomial (x) = Q(x)g(x) + R(x) whereQ(x )is the

guotient, g(x) = (x—a)(x— £ )and R(x )s the remainder, show that

Rx) = XA @)+ @ =9 TB) \hen £ (x Jis divided byg(x )
(a-pB)

Hence, find the remainder whein(x i9) divided byx* — 9 given thatf (x )
divided by (x— 3)is 2 and when divided bfgx+ 3p -3.

a) Prove that ifx =log, bc, y =log, ac, z=log_ ab then

X+ty+z+2 = xyz.
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b) Solve forx given that(IogSX)(IogS%() +1=0

Show that the perpendicular distance from a p&ifx;, y,) to a line
a)

ax, +by, +c

Ja? +b?

b) Show that the angle between two lines with igratd m, andm, is given

ax+by+c=0is

by tang@ = MM
1+mm,

a) PN , the perpendicular frorP (3, #) the line2x+ 3y = lis produced

toQ such thatNQ = PQ. Find the coordinates @.

b) Find the equations to the lines through theép(, 3) which makes angles
of 45° with the linex—2y =1

a) The poin(h,k )ies on the curvg = 2x* + 18 Find the gradient at this

point and the equation of the tangent there. Heinue the equations of the two

tangents to the curve which pass through the origin

b) If: x*+2xy+3y? =1, Prove that(x + 3y)®

a) Differentiatey = tanx® form first principles.
b) On a certain curve for WhI%X x+—, the point (2,1) is a point of
X x?

inflexion. Find the value o and the equation of the curve.

a) A right circular cylinder is inscribed in pheere of given radiua. Prove
that the total area of its surface (including itsl®) is 27a*(sin26 + cos’ @),
whereacoséis the radius of an end. Hence prove that the mawi value of the
total area isya?(v/5 +1).
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10.

12.

13.

14.

a+b-c
a+bh+c

a) Prove that: i) =tan; Atan; B
_1+sin26

= - , prove also
1-sin28

i) Prove thattan® (IZT + 6’)

that tan224° =+/2 —1 and tan674° = /2 +1.

a) Solve the equation: 16sindcosf = tand + cotd, for 0° < x<18C°

b) Prove thaBcosfcos26cos3d -1= Sl,n7: , and find all the angles
sin

between Band 180 for which cosgcos26cos36 = 1.

a) A contractor finds that his net return frbimng out the machine is
decreasing by 10% per annum. If his net gainytba will be $5,000, find the

possible total of all the profits.

b) A geometrical sequence has first term 16 amancon ratio%. If the

sum of the firstn terms exceeds 60, find the possible valua of

a) Prove thaB8" -7n+ & divisible by 7.

b) Expand1/1+gx , as far as and including term ki . Taking the first three
-5x

terms andx = % evaluatev14 correct to 4 significant figures.
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PER TWO QUESTIONS.

WORK,POWER AND ENERGY.

15. (&) A bullet of mass 30gm is fired horizontatito a small block of wood of mass
8kg which is suspended by a string 2m long. Théebuémains embedded in the
wood and the block rises until the string makesuagle of 30 with the vertical.
Find the velocity of the bullet.

(b) A car of mass 1000 kg moves with its eeghut off down a slope of
inclinationp, where sirp = 1/20, at a steady speed of 15'ms
(1) Find the resistance to the motion of the car,
(i) Calculate the power delivered by the engine when dar
ascends the same inclination at the same steadgdspe

assuming that resistance to motion is unchanged.

MOTION.

16.(a) The diagram below shows a particle A of ntaSskg attached to one end
of an inextensible light string passingoadixed light pulley and under a
moveable light pulley B, the other endld string is fixed to a ceiling.

(LSS
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)] What mass should be attached to B for the systdme to equilibrium?

i) If B is 0.8 kg, what are the accelerations of getA and pulley B?

(b) A ship Ais traveling on a course06ff at a speed of 3B and a ship B is
traveling at 20knthAt noon B is 260km due east of A.

(i) Find the course B must take to comelase as possible to A.

(i) Find the time when A and B atesest together and the shortest distance.

17. STATICS

(a) ABCD is a square of side 2m. forces ogmiudes 3N, 5N, 7N AND
2N act a long sides DA, AB, BC and CD respely. Calculate:

() the magnitude of the resultant of the forcesl ghe angle made by the

resultant with AD.

(i) the sum of the moments of the forces about A
(ii) the distance from A of the point where thadiof action of the resultant

of the forces cuts DA produced.

(iv) the equation of the line of action of the riéant.

(b) A uniform ladder 5m long, mass 20 kg seast a rough horizontal

ground and against a smooth vertical vitail$ inclined at an angle of

30 to the vertical. Find the normal reactions at ezwmth of the ladder.

18. STATISTICS.

(@) The table below shows the distributiomeights of 60 students in a Maths Class.

Heights (cm)

50 -<55

55 <75

D

75 —<8

5

8590<

90 — <100

100-<12

No. of students

4

20

15

12

7

2

(a) Draw a Histogram and read off the modal.

(b) Construct an Ogive and use it to estimate (i) tleelian height

(i) the number of students witidht between 60 and 80cm.
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(b) A four-man team is to be selected frore¢twomen and 4 men,
(a) What is the probability that (i) the women will forthe majority
(ii) at least 3 men will be on the committee?
(b) If the group contains a couple that insists on ¢p@in the committee together

repeat question (a)(i) and (ii) above.

19. NUMERICAL METHODS.
(@)

X 0.1 0.2 0.3 0.4
Jx [0.3162| 0.4472 | 0.5477 0.6325

Use linear interpolation /Extrapolation to estieat

® J025 (i) Jx =075 ;find the error in each case.
(b) The numbers A and B are rounded off taé awith errors gand
g, respectively.
()  Show that the mamim relative error made in the approximation of
A/B by a/b iga + e/b.
(1) If also the number C is rounded off to ¢ with eregrdeduce the

expression for the maximum relativeem taking the approximation

of
A as__a intermsofeey, &,a,band c.
B+C b+c

(i) Given that a=42.326 , b = 27.26 and c =-12r@3aunded off to
the given decimal places, find the engthin which the exact value
of the expression, Alies

B+C.
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