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INSTRUCTIONS TO CANDIDATES:

- Answer all the eight questions in section A and any five questions from section B.

- Any additional question(s) answered will not be marked.

- Show all necessary working clearly.

- Begin each answer on a fresh page of paper?

- Silent, non programmable scientific calculators and mathematical tables

with a list of formulae may be used.
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SECTION A (40 MARKS)
Answer all questions in this section.

If the equation x* + mx + n = 0 and x*+ px + r = 0 have common factors,
prove that (n-r)* = (m-p) (pn-mr). (5 marks)

From a class of 14 boys and 10 girls, 10 students are to be elected for a
competition in which 5 boys and 5 girls or 2 girls and 8 boys are to go for it.
In how many ways can they be selected? (5 marks)

Solve 10sin? 3x +10 sin 3x cos3x — cos?3x = 2 for 0° <x<120". (5 marks)

The area bounded by the curve x? = 4ay and the y-axis and lines y = 0 and
y = 4b is rotated about y-axis through 2= to form a solid. Find the volume of

the solid formed. (5 marks)

Given the points P(5,4,1) and Q('1, 2, 1). Find the position vector of the
point R such that PR: PQ = 2:3. (5 marks)

Evaluate Ixsinz xcos?x dx. (5 marks)

Find the equation of the normal to curve (x — 1)* + (y +2) = 8, at the
point (3,74). - (5 marks)

Q is a variable point given by the parametric equations; x = tanf — sinf
and y = sin6 + tan® . Show that the locus of Q is (y*— x?)* = 16xy.
(5 marks)

SECTION B (60 marks)

Answer any five questions from his section.

The tangent to the parabola y*=4ax at T (at?, 2at) meets the x-axis at P.
The straight line through T parallel to the axis of the parabola meets the

directrix at Q. If S is the focus of the parabola. Prove that TPQS is a
(12 marks)

rhombus.

(a) Mary operates an account with a bank which offers a compound
interest of 5% per annum. She opened the account at beginning of
2019 with Shs. 800,000 and continue to deposit the same amount at
beginning of every year. How much will she receive at end of 2022
if she made no withdrawal within this period? (6 marks)
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/ (b) Expand ( 4 ) in ascending powers of x up to the third term, hence
/

: _
by putting x = Ty evaluate cube root of 63 correct to 4 decimal

-

places. (6 marks)
3+2x4+x7 . : ]
11. Express f(x) =;(+L;) into partial fractions. Hence evaluate jsf(x)d,\'.
(12 marks)

12. (a) A, B and C are non-collinear points with position vectors a, b and ¢
respectively. Point P and Q are on BC and CA such that BP: PC = 3:1
and CQ: QA = 2:3. If point R is on BA produced such that P, Q and R
are collinear points. Find in terms of a, b and ¢, the position vectors of

P, Q and R. (8 marks)
(b)  Write down the equation of a line which passes through (1, 0, "2) in
2
the direction of the vector {3] and find the coordinates of the point
4 : SR
where the line intersects the plane 4x+3y+2z=25. (4 marks)
5 |
13. (a) Given;y=be_2t sin3t . Prove that, d—2y+453)—t+13y= 0. (6 marks)
dt

(b) A right circular cone is held with it’s vertex down beneath a tap
leaking at the rate of 2 cm’s™!. Find the rate of rise of water level when
it’s depth is 5 cm given that the height and radius of the cone are 15
cm and 5 cm respectively. (6 marks)

3sinB+sin20
1+3cos6+cos20

3sinB +sin20 _ l2 —2 for 0° < 9<360°. (6 marks)
1-++3cosB+cos20  cosH

14. (a) Prove that =tanf, hence solve the equation;

(b) Express 7cos A + 24sinA in the form Rsin (A + 8) where B is an
acute angle and R is a constant. Find the range in which

- 2 lies. (6 marks) -
7cosA + 24sinA + 10

15. (a)  Solve the equation; 2log4x+log2(x+6)=610g8(x+2). (5 marks)

Turn Over
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b) If z= B200+12)
(1+3i)° \
Find the; (i) modulus of Z. (4 marks)
(i) Argument of Z. (2 marks)
(1 marks)

(iii) Polar form of Z.

In Focus High School Akiro of 1405 students, all students Yoted for the head
prefect such that the rate of those who had voted is proportional to product
of those who had voted and those had not yet voted. 20 students are to
supervise the election and they voted before 7.00am, while the other students
started to vote at 7:00am. If after 3 hours, 600 students had voted.
Find the;

(i) number of students who had voted after 8:00am. (10 marks)
(ii) time when 800 students had voted. (02 marks)
END
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INSTRUCTIONS TO Ca NDIDATES:

- Attempt all questions in section A and any five questions Jfrom section B.
Any additional question(s) answered will not be marked.

- All working must be shown clearly.

- Begin each answer on a fresh sheet of paper.

- Silent non programmable scientific calculators ¢ 1d mathematical tables
with a list of formilae may be used.

; -2
- In numerical work, take g to be 9.8ms>.

- Statethe degree of accuracy at the end of the answer to each questiorn: attemnpted using
a calculator or table and indicate Cal for calculator, or Tab Jor mathematical tobles.
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SECTION A (40 MARKS)

Answer all questions in this section.

Events A and B are such that: P (AUB) :i_%, P (A)= % and P (") -%
J
Determine the:
Find (a) P(ANB) (03 marks)
(b)  P(*/) (02 marks)

A particle of weight 10N is suspended by two strings. If the strings make
angles of 30" and 40" 1o the horizontal, find the tensions in the strings.

(05 marks)

Given that; £ (2.09) = 1.9042, f(2.15) = 2.2345, £ (2.19) = 2.4979 and
£(2.23) = 2.8198. Use linear interpolation or extrapolation to find;
(@)  f(2.11) (03 marks)
(b)  f-'(3.0096) (02 marks)
Use the trapezium rule with 6 sub-intervals to estimate.

i = [1 ]
I x'sinf —x |dx.

: 2
Correct to three decimal places. (05 marks)

A car approaching a town does two successive half-kilometers in 16 and 20
seconds respectively. Assuming the retardation is uniform, find the further
distance the car runs before stopping. (05 marks)

A machine manufacturing nails makes approximately 85% that are within the set
tolerance limits. If a random sample of 200 nails is taken, find the probability that
more than 21 nails will be outside the tolerance limits. (05 marks)

The following marks were scored in a mathematics test.

Marks 20-30 | 30-40 | 40-45 | 45-55 55-65 | 65-75
Frequency density | 0.5 1.6 24 2.0 1.8 0.6
Calculate the median. (05 marks)

The force, [, acting on a particle of mass 2 kg is given by F'= (S+4t)N, where t is
the time in seconds.

Given that initially the particle is moving at a speed of 5 ms™', find the speed of the
particle when t = 2 seconds. (05 marks)
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SECTION B (60 marks)

A ; g ; .
tiempt any five questions from this section.

The table below s}
10WS the mg L5 o
mathematics (y marks scored by students in physics (x) and

Physics (x) 9

8]

(NS

(O8]
.
o
[§e}

20 | 40 | 28 | 21

Mathematics (y) 20 | 40 | 28 | 22 | 25| 45| 35 | 27

() Draw‘a scatter diagram to represent the data above. Hence draw the line of
best fit. (05 marks)

(b)  Use your qiagl'a111 in (a) to estimate the score in Physics when the score in
Mathematics is 24. (01 mark)

(c)  Calculate the rank correction coefficient for the data and comment on your
result at 5% level significance. (06 marks)

A rectangle ABCD (3m x 4m) has forces of magnitudes SN, 10N, 15N, 20N and
15N acting along the lines BA, CB, DC, AD and CA respectively. [fAB=3mis
the positive x-axis and AD = 4m is the positive y-axis; find the;
(a) magnitude of the resultant force and its direction.

(b) line of action of the resultant and where it cuts the x-axis.

(08 marks)
(04 marks)

A random variable x has a probability density function given by;

Ax  0<x <1
Ax) -;—(3-1"); < x<3
0 ; otherwise

Where A is a constant.
Determine the;-
(a) wvalue of A.
(b) expected value of x. (02 marks)

(c) variance ofx. (02 marks)
(d) cumulative distribution function, f(x) and hence P(0.5 < x < 2.5) (05 marks)

Two cyclists P and Q are 11 km apart with Q on a bearing of 110° from P. Cyclist
P is riding at 5 kmh" due North-East and Q is riding due N15°W at 8 kmh™'.

Find the;

(a)  closest distance between them in the subsequent motion. (09 marks)
(b)  time that elapses before they are closest to each other. (03 marks)

(03 marks)

(1) The numbers x = 3.7 and y = 70 are each rounded off with percentage error
of 0.2 and 0.05 respectively. While the number z = 26.23 is calculated with
relative error of 0.04. Find the interval within which the exact value of —

y-z

lies: correct to 4 significant figures. (06 marks)
_ , Turn Over
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(b)  The height and radius of a cylindrical water tank are given as H=3.5+0.2
and R = 1.4 + 0.1 respectively. Determine in m’, the least and greatest
amount of water the tank can contain. Hence, calculate the maximum
possible error in your calculation. ' (06 marks)

Given the equation xe™ - 3x +4 =0
(@) (i)  Show that the equation has a root between X = I and x =3. (03 marks)
(ii)  Use linear interpolation to obtain an approximation of the
root to two decimal places. (02 marks)
(b)  Use the Newton Raphson formula to find the root of the equation by
performing two interactions correct to three decimal places. (07 marks)

A car of mass 1,200 kg pulls a trailer of mass 300 kg up a slope of | in 100 against
a constant resistance of 0.2N per kg. Given that the car moved at a constant speed
of 1.5 ms™ for 5 minutes, calculate the;

(a) tension in the tow bar. (05 marks)

(b)  work done by the engine of the car during this time. (04 marks)

(c) total resistance if the engine developed power of 15 kW at a maximum
speed of 120 kmh™! on a level road. (03 marks)

The speeds of cars passing a certain point on a motor way can be taken to be
normally distributed. Observations along the motor way at a certain point show
that 95% of the cars are travelling at less than 85 kmh™'while 10% of the cars are
travelling at less than 55 kmh'.
(a) Determine the average and standard deviation of the speeds of the cars

passing that point along the motor way. (06 marks)
(b) Ifarandom sample of 25 cars is selected, find the;

(i) Probability that their average speed is not more than 70 kmh.

(03 marks)

(ii) 95% confidence interval for the average speed. (03 marlss)
END
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Bl
211 25
8 ”"}’* 2.2345
ftx) 1.9042 '
2.15-2.09 _2.2345-1.9042 Ml
2.11-2.09  m—1.9042
. .
=2.0143 | | 03
(b) x 2.19 228 | M
ftx) 2.4979 2.8198 3.0096
n-2.19  3.0096-2.4979 Ml
2.23-2.10 2.8198-2.4979
n=22536
. £(3.0096) =2.25 | Al

Let y = x’sin (%x)

e 121 L ﬁ;\
6 30
X y
0.4794
i 0.5275
30
16
15 0.5785
11 06325 H
10 o =
¢x 0.6895
17 >t
15 é/\v}w / b
7 e
0.8131
1.2
sum 1.2925 3.1777 Wﬁ
o, 1 11 K
[ 7% sin(Z)dr = —x—(1.2925+2x3.1777) Ml
! 2 27130 : - o
= 0.127465 . Arodd e Leon befor AT

=012—— 7 moned A T e a1 (
See A \yulwe skwv—e
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—— ]) W—‘
L=/¢ ,& L= 2.8 C D
2 | A AS
AB;S()0=161¢+5><a><(16)2 =31.25=u+8a—--(i) g\ﬂ X

AC;1000 = 36u+lxax(36) :25 = u+18a———(ii) T’v/\ M

equ(ii) - eqn(i); 10a——- =a=-0.3472ms™ CL{J A/Y )/—/%

u=31.25-8x(- 03472) 34.0278™""

ST .5 . </W\09v
LetAD = S;usingV? =u® + 2as o,

—(34 0278) +2x-03472xs . MMI
S =1667.4678m

Extradistance =1.667.4678 - 1000 =§67.4678mw M L‘aﬂJt’ Q\,LFA
6. P=015 q=0.85 n=200 //
L=np=200x0.15=30 BI
Lt Et?_gs(: S5, Phaits icbrmle o kit

P(x>2D)=P|z> 21'5—30) MI
5.04975

= P(2>-1.68325)
= 0.5+ P(0czcl.683)
=0.5+0.45381 M1

=0.95381 Al

7. %,\
marks‘ 9 f.d f
20-30 /10 0.5 5 .
30-40 [yo | 1.6 16 21
40-45 |G | 2.4 33
45-55 (yo | 2.0 352
55-65 im 1.8 52 H)
65-75“0 0.6 ro | 55T

e | .
Position of median class =

(ﬁjmjz%m 3&- 5™
\PES i (9’,6::5-5—51 "~
% an e— L}.,,,_

0 Median=40+

M

b S g
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m

- [
= —25+2tms
a 2 ) ( ) B

v =|adt = (2.5+2t)dt
v=25t+12 +C MW

t=0,V=>5ms" e &\( \[’
—59= 2_5((’0)_+(0)+(;l ::> C= ng/,, gy\\wrcf}l
t=2)= 25005 T ® By % o T
:1411'15 Al ‘_______’_,__._——————'5 ktar T b
9. (a) Refers to graph paper
(b) =235 —
5 2 A} :
Rp |Pm d :(Rp—Rm) ;t’j) 5 N 0 _r‘:z;__f?\
6.5 6 0.25 : g
12 12 0 | e 4 Cﬁ ‘/
1 2 1 |2 \ 1 :
6.5 7 0.25 BiE b 05 0'02‘5
105 | 105 0 25 a-5 o °
9 9 0 3
3 ] 4 :g It A *
2 3 1 " o I l
5 8 9 g 5 2 c’
4 5 ] q g | ]
8 10.5 6.25 5 3% 24 .25
105 | 4 42.25 a-s 9 -85 a5 F]
Bl  BI £d*=65 B S
Bl F»l " @\ 4= 65
6x65 /
=le————— /\ &
GV YT D A
077 P\
BI

sence.77>0.58then it's significant at 5%level

10. ()

S = %t

(30-= B Bl

B ¢ hedd
&Q-Qu C"’\J\—\\-—‘K

(:&/& SO\ CVpage ot 11
: o
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f \/ : v ¥ o

=(—05) N (15) . (—15 COSB) +(200)+(_0 ﬂﬁﬁﬁ@/ ;6.'3‘/5

U

0 —-15 Sin#

9+ )+ (T

—15x

M

IF| =12 +(2)" =/5=2.236IN Al

s olw
\‘—/
+

—
> @

2
tan o :T
| o = tan’l(2) = 63.43° 1
W <—
Direction = S26.57OE \%\
7 0 el
é‘/ - q -k | =& = 1= et )

(%)* 27 ?A; G=-10x3 + -15x4 = -90Nm MI >Ta y\rnf\j o m,zrj‘f o

é—
90-x(-2) +y(1)=0 = 23+y-90=0 Al >ff?ﬂ~\(\ Ar~
. e sy -
P

i =t

y
o A / Resultant cuts x-axis when y=0

¢ Y —2x = 90%—45 My ’—“‘\"d“p T”“m

The point is (45, 0) A1

TOR 45m fom 4= N%l 64”““‘&

M =o

04
11.  (a) joxxdx+L —2—(3-x)dx=1 /
e
IS ST S SN
> ’0+5(3x-?)|,—1 M
/
B2 o
2 2| 2 2
A[249-5]
5{ 2 }_1
C
= Al
03
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(b)

(c)

(d)

K
[

E(X)=% J-OI xldx+ % j (3x-.\’2 )d.r
g MI

3
=.gx3'|0+l 2.\-2 . '\_
9 i 2 3 )1

:%(1-0) ¥ %{[2?79](%!;(%)}

Al

I

[UST I -

Il
| — w0
X
N
_|._
w | -
1
N
)
3+
&=
S—
1
—
1
|h—‘
N—
[ |

—
(98]

Il

> |

1
F()=-
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6 2
0 ¥<0
x!
=5 0<x<l
Fx)=13 ’ &l
x2
P o 1€x<3
6 2
1 x23
P(0.5<x2.5) = F(2.5)- F(0.5)
2[2‘5_(25)2 _1]_(0.5)2 $i
6 2) 3
=0.8750 Al '
05
12.  (a) /
5cos45°) (3.5355) g,
| 5 *P 7 ssinas® | (35355
| Lh',b'o : S

-8cos 75" -2.07055
yp= = =
| 8sin 75° 7.72741

3.5355) (-2.07055) (+5.60605) ,
prQ= - =
3.5355) |3.5355 —4.19191 31

pyOJ=/(5.60605) +(-4.19191>  MI

N y
) = Tkmh™ Al >
Glcbes” -~
[\. Q | X ‘ -__—}—--.7&
I‘ Y 4209151
| mztan-1(4.19191)
! 5.60605

N 0 Bl _
) =36.79
% C'—L“\ )

—Directioniss36:790E (Mo T 17
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e P d . '
C_(bYFsin16.79=— = d=11sin16.79°=3.1775km )(477
st 11

tb) c0516.79°=%:> PN =10.531069

- '/4.}%'
g, .

time = ]O_S?iQ()_() =1.5044 hours /3‘\
1 MY

13.  (a)

ex=% x 3.7=0.0074 Bl
100

0.05
e,= x 70 = 0.035 Bl
¥ 100

e,=0.04 x 26.23 = 1.0492 Bl
X 3.7
y-z  70-26.23
_ 3.7+0.0074 Bl
Pmax =
(70-0.035)-(26.23+1.0492)
=(0.08685

letP =

o 3.7-0.0074
Pmin = M1
(70+0.0035)-(26.23-1.0492)
=0.0823824
= 0.08238

Interval=[0.08238,0.08685] Al

06

(b) 7RH
B\ .
max=n (3.5 + 0.2)2(1.4 + 0.1) = 64:5126_B1r 2 £+ 1526 7\

min =7 (3.5-0.2)%(1.4 - 0.1) j 4.’4753/3k » 237} %\

N\

Max. possible error = %(64.5»12644?475"5) M1 _ 1/) Lflb o \ERS — (G s 5297

= 10.0185 Al g 304 5 /A‘\ 06
14. @ (@) f(x)=xe*-3x+4 e

f)y=e¢'-3+4

e B[ 7L S — )

f(3) =2 -9+4

=49502 — 4, w500 Gj)\
().f(3)=(1.3679)(-4.9502 gprrss

./‘(z)f( )=( )(-4.9502) < 0 Coprp s
s¢gnce f(i)./(3) <0, then the root lies between 1 and 3

03
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X | | ‘ Xo ) 3
F(x 1.3679 ‘ 0 ‘ 4951
_( ) ‘ ~ .85
| 3-1 _ %!
—4’-,93‘5(1%;1.3679 0-1.3679 Ml
-4 .g‘; (5 —
X = 1.438009524

__xy=1a3 Al Ao = 1% A/_\

(b) fHx)=—xe"+e " -3

=-xXn
xe " —3xn+4
Xn+l=xn—-| —"—
-x e +e " =3) %™

7(‘ o H}’;h
v = —
b o, €

‘ 43078 —3(1. L4
x|:1_43_[143e 3(1.43) + ]

143" 4P 23

dx, - X, |: [1.4468—1.43|=0.0168 > 0.0005 (Ignore)\q e t»twt - ’[

1.4468¢™" %% —3(1.4468) + 4 &y
Xy :1'4468_[ 1 4468¢"1E | o148 _3 é@{ 6%

= 1.4468. B

—1.4468 ?%\

((x—x)=[1.4468-1 aa680<00005_BE) e o2 Mot

x =1.4468

Sox=1.447 A

07
15.  (a)  Resistance of the car = 0.2 x 1200 = 240N =R,

Resistance of the trailer = 0.2 x 300 = 60N R,

Bl

© WAKISSHA Joint Mock Examinations 2

Page 9 of 11



16.

(b)

(c)

(a)

F=240 + 1200gsind + 60 +300gsin®

=240+ 1200g x 9.8 x— +60 +300 X 9.8 x— Ml
=447N Al

F =T +240 + 1200 g Sin0

447=T+240+1200x 9.8 x — M

= T=894N Al

Work done = force x distance

M
ButS=ut=15x5 x 60 =450m B

M
Work done = 447 x 450 = 201,150 A

_ 120x1000 100

d
Spec 3600 3

ms™ B1

i

@14—/’" 30°Kg

150003 -
+Ry= =450N A /
Ri 2 160

M] . - - /

P(X<85)=0.95

pz< 8E=£y=095
o 5@‘/
85K _ | 645 = 85-41= 1.645 G --mremeees (i) (

g

P(X < 55)=0.]

55-pu

P(Z< )=0.1

5574 1282 = 55- = -12820 -rmemmme (i)

d _— MJ\\A—‘{ L e - GAo-$ -
Eqn (i) - elqn(ii); 30=2.927 & = 10.2494 o—— 7\
- p=85-1.645x10.2494 = N\

UL ks _ -
—681373. 5,

Page 10 of 11
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70-68.13979 | M

b)) () P <70)=P(Z<

,//.’—
0540317930 1V /
=018207— A |
= o0-2139 A\ 03
(i) Zyg45=196
. .
Upper limit of X = 68.13973 + 1.96 x 102494

= 88.2286
Lower limit of X = 68.13973 =71.96 x 10.2494 M
=48.0509
Interval = [48.0509, 88.2286] a,
03

END
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MARKING GUIDE
Uganda Advanced Certificate of Education

UACE August
MATHEMATICS P425/1
Ql Let common factor be x— oc=> x =cc is common root
=’ tmac+n=0 (i)
°_°' +_1? <+r=0 (i) Mifor two equations got
(1) -(i1) : o +moc 41 =0 substituting the root.

o +poc+r=0
(m—p)oc+(n—r)=0

“(n-r) .

m-p

o=

poc2+pmoc+pn=0

P(i) - m(ii) ™ e +pzm o< +mr =0
(p—m)c® +pn—mr=0

(m—p)oc®= pn—mr  **

Substitute for o’ in ** using *

(p)[)p

m-p

(n-r)*= (m-p) (pn-mr)

B, for « a subject

B, for the equation (xx)

Mifor substituting «c

A for required solution.
05

Q2 Selection made "“C, and "°C, OR "“C,and "C,
_— HC‘S % IOCW5 + MCSX IUC2
= (2002) (252) +(3003) (45)

= 504504 + 135135

M, for showing how they

e o e
correctly.

M, for correct values of
combinations.

M, for addition

A\ for correct number of ways

' 10 tan}, + 10 tan 3x -1 = 2(1+ tan?3x)
8 tangg 10 tan3x — 3 =0

Let tan 3x be t

=87 +10t-3=0

=102 V10" - 4x8x 3

2x8
=0.250or-1.5

= 639639 ways 05
Q3 10sin’3x _ 10sin3xcos3x cos’3x _ 2 M. for dividing through by
cos’ 3x cos’ 3x cos’3x  cos’3x Cos’3x o G,

M for method of solving
quadratic equation.
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= tan3x=0.25rtan3x=-1.5

A

A, for the two valueg of
tan 3x
M, for reading from tay

3x=tan"'(0.25)0r3x = tan”' (—1.5) M,
0° < 3x < 360° , B ' table within correct rangg
= 14.04° and 194.04° or 123.96° and 303.69° A for the four correct angles.
A (R0 0 0 0 0 . o
= - x=4.68° 41.23° 64.68° and 10123 B 0 ecwer -
y| 0 o | an | |
X l 0 ' £2(2ab) l +4ab
3
h : B, for showing the area or "
S;m for getting correct limits.
X
4h
Required volume = 7Z'I (4ay)dy M, for integrating
0
= ﬂ[ZayZJZP A, for correct integral
= 7[(32%2 _0) M, for substituting limits.
= 32ab? 77 cubic units A, for required volume.
05
Q5 From PR : PQ =23. B for equating PR and
3PR =2PQ PQ.
3(OR - OP) =2(0Q -OP)
OR = —(2OQ + QP) M, for making OR a
3 _ subject.
-1 5
_1 2| -2 [+] 4 M, for substituting
31 14 I position vectors P and Q.
I ) M, for simplifying.
=-10
3 3
A, for correct position
vector of point R.
-~ OR=| 0 05
1
Q6

J xsin? xcos® xdx
[}]

J‘ 2
Io*( sm2x] dx

NI

x smx(,osx dx

<

(NI}

]
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xsin® 2x.dx

xB(l —cos 4x)]dx

o= D —
—  ——
S uln 2 mln

fﬂ not r;wwfc(‘.]
'LC'.i*L linﬂ‘h_

1%
éjoz x(] —cos4x)dx
13 1
E,IDZ xdx _ij Cos 4xdx 'Aq B, for correct form which
x can be integrated.
2|2 . .
1= 1, sindx —J.lsin 4xdx M, for all integration.
g 2] 4 4 3
1z 1. . LA (e
—— ——=| xsindx |2 +— | 2sin4xdx -
@ 8 \gh[ ]0 'ladj‘o —
2 a
gib_ @Lzﬁin 27 —O—GL@[COS 4x]§ A, for all correct integral.
7’ _0-0-2 2r:1$ | 0 M. for all substitution of
32 galcasia=cocl) limits.
2 ey
= £ M= A correct value.
T e A .
b4 .
Q7 d ((x )2)+ d (( 2\ d
(=1 + 2 ((r+2)) = =-(8)
dx dx dx
M, for differentiation
2(x—l)+2(y+2)%y=0 CLI e
- 4 (%-1) + cg(%z):c_g(i)
dx 2(y+2) y+2 A e <ohis
- 3_1 -—
At(3,4) % = L_?g =1 2 at A= M, for gradient of curve
— gradient of normal at (3,-4) is -1 dﬁgﬁ -\ . A, for gradient of normal.
y- (4
:%l =-1 Glf?fdﬂg‘nowma\; 'l
+4 = x + 3 =S e G| M, for equating gradient of
g k-3 /‘7‘*‘ normal.
x+y+1=0 ﬁ -X+15 = DLﬁ A, for 1comact equation of
S norma
_ﬁ - ¢ s 05
Q8

2
From (y2 —xz)
= [(tan9+sin 9)2 —(tan & —sin 8)2]
[tanZB + 5in20 + 2sinf tan@ - tan’0 - sin’0 + 2 sind tanB]

[4tan8 s.irle]2
=16 tan?® 0sin’0

M, for expanding and ‘chL
A, for simplest form (Cim f’\

B, for replacing sin 20

hlrt;h;\f

ﬁm‘b

=16 tan26 (1-00529)

with (1-cos?0)
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=16 {tanzﬁ - sinze]
=16 [tan® - sinf][tan6 + sinf]

=16 (x)(»)

M, for replacing both
(tan6-sinB) and tan6 +sinf

with x and y

=16 xy

Since L.H.S = R.H.S ;hence (y: —xz)" = l6xy IS A, for correet locus qu

locus of Q 05 it o Condpaow |.

Q9 x= at2andy =2at

e 2at & 2a

dt dt .

& 24} M, for gradient of the

dx  2ar ¢ curve at T which is equal

to gradient of tangent at T

y-2at _1 M, for equating gradient of
x-at® 1 tangent at T

ty-2at* = x—at’
ty=x+at’is eqn of tangent

AtP,y=0 = 0=x+ar’ = x=—at’ P(—atz,O) where

tangent meets x-axis Q(-a , 2at) where straight line
meets the directix.
S (a ,0) as being focus of the parabola.

T&,“’ﬁ gal)

L~ /

5'[4,0)

(-4 8)
@

(@

e
\o‘@\\

'lfﬁ"“d\

yi‘: 4‘43{

s

x= -a direcctrix
QS is diagonal as well as TP
Gradient Q8 =24=%__;

—a—da

Grad TP which tangent is % product of grad of GS

A, for equation of tangent.

B, for point P
B, for point Q
B, for point S

M, for getting gradient of
diagonals.

| A for conclusion on
and TP =-t x P I hence diagonals meets at 90° | product of gradients of \
diagonals. \
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Q8] = (a+a)? +(0-2ary”
2a(1+7%)

ITP|= (ar® + ar*)? + (201 —0)?
Jaakt' +4a%p?
Zatm

|QS| # |TP| length of diagonals are not equal.
Gradof Pp = 2020 _ 2t _ 2t

. at’-a  a(t’-1) t*-1
2at-0 2t

Grad of ST = 22"~ =
at’—a -1

.. grad of PQ=grad of ST

at" —a
grad of PS = 0'02 =0
a+at

.. Grad of QT = grad of PS, hence opposite sides
are parallel to each other.

T_S‘=\/(a - at’)’+(2at - 0)°
Jal(1- 2+ da’t?=a f4t? + (1- %)’
a@rt +1* =21 +1)
ay(t* +2ar +1)

a(t?>+1)

‘T—S~=\/(a -at?’)?+(2at - 0)? =a(t’ +1)

QP |=/(a + at’)*+(-2at)* =a(t*+ 1)
IPS] =yf(a +at®)? + 0*=a(t’+1)
Since |TS| = |’FQ|=|(SI_’|=|PS[ =a(t’+1) hence sides are

equal.

Hence STQP is rhombus

M, for getting lengths of
diagonals

A, conclusion on lengths
of diagonal.

M, for getting gradient of
opposite sides.

A1 for conclusion on
gradients of opposite sides.

M, for getting lengths of
all sides.

A for conclusion of length
of all sides max of 3
properties of rhombus for
06

12

Q10 _ PRR"-1)
(a) from A =
given P = 800,000 B, for value of P.
R=(1+r)=105 B, for value of R.
n= 4 number of times interest has been
o calculated. B, for value of n.
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1.05' 1
= A =800,000(1 05)[_=0.5__1l

M, for substituting for P,R
and n

M, for simplifying

=3 =
620,303/ A, for correct amount
I " receive at end of 2022
(1+xp=1+ ~x 1(1_1)§_+
(b) 3\3 21 B, for expansion of
|
OV 3
3 1 (1+3x)1
_'_l_ 1 (3)()2 .
(1+3%)3 =1 _(3>)+ __1) ¥ B, for expansion of
: 5 s =
=1—x+2x? (1+3x)3
1
T+x ) x x° M, for substituting in
(]+3x) —(l+§-?J(]-x+2x) 1 i i g
(1+x)3 (1+3x )3
_ x> X
=] —x+ 22X+ =
, 3.9 A, for correct expansion of
- 1_& 14x 1
379 ( I+x )3
(]+ i s 1+3x
125 =1—z(—l—j+ﬂ(_l— ’ M; for substituting for x
142 3L125) 9\125
125
1_29J (63) _3[8
128 64 4 £
___>\/— 4( 2 14 ]
375 140625
- %/6—3_ 23.9791 A] for CUbe root Of 63.
06
Q11. 3+2x+x
| +C D . , -
x+2 / / / 3 / Sr\\*‘h "\_&7 lﬂ‘\'t) r(\ﬁ[ﬂ
3+2x +x2= Ax2(x+2) +Bx(x +2) + C(x+2) + Dx?
Whenx=0 _
3 Lol
3=20=C=3 M; ( Obtawip
Al
When x = -2
3+ 2(-2) + (-2)’=D (-2’
3=-8D=D=— ,él

Comparing coffients.

x3;O=A+D=>A=%

x%:1=2At+B

A

=a{3)
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I

3
8

B:

3

+—

2

—~
4

A

3

4

X243 3 3
.. 3 :_+_—2+ _
X'(x+2)  8x 4x’ 2% §(x+2)
2

X +2x+3 3¢l N
X (x+2) x—gf;dx+zjx dx

1

4
3

l

a2 L

sx2 +2x%+3 3 x T 1T
— dx= .
L x(x+2 éq[x+2] 4[x}
[L
xl

S\3 (2 (1 1
3 (7) ?"(4) 4[5 2)

8

2 2

]

el

-0.126177+ 0.259930 + 0.075 + 0.1575

= 0.366253 ~0.3663.

B
b] (SD{?& Htvho Q

Al

&
| _ . . )
Nfa"\( l\m\h g\R’J“D‘”‘LF
C
M; for substituting limits.

A for correct value of

integral
12
Q12
(a)
M, for method
=QC+%(QB—QC) Ar-for OP
- qC-focwos)
1 A (6( 0f .
=4 U +) M; for method.
OQ:OA+%AC
= 04+>0C -2 04
5 57
= £ (204+300) Al for 0Q
L =%(2a+ 3c)
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(b)

3
PB==(CB N -
&2 .&(OP 09)

3

~@B-0F)

=%(b—£)
Let BR =t BA

PR =5 PQ
PB PR +RB

-seaspy = SPQ - tHA.
%L —9=S( a—zioc —b)-t(a-b)

3. -3 (2 | -3§
—b-——c=|=5- _! _ T
=" (59 ')“(' 4SJ£’* 20 ~

From c direction
"3 73
o g
4 20

r=[0| + 1|3
" 4
x=1+21
y=0+34
Z="2+44
:>4(1+2,1)+3(0+3,1)+2(‘2+4,1)=
250 =125 <
rA=1
—=x=1+2(1)=3
y=0+3(1)=3
z=—2+4(1)=2
Hence they intersect at (3,3,2)

‘

M; for combining routes
which invoived PR BR and

04
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'

Q13 lday gl
(a) o sin3t (-2be™) + 3be X cos3t M, for differentiation.
=== (be'z')sirﬁt + 3be? cos3t
="2y+3be™ cos3t
dy , B M; for replacing
& +2y =3be™ cos3t be-2sin3t
dy o dy
2 o =0 6be'210053t - 9beXsm3t B for making 3be™ cos3t
bject.
&y L, (3be™ cos3t) - 9(be™ o
E s3t) -
(cil'; dt ¢ sin3t) M, for differentiation.
ady  ,dy_ ,(d
+2-1= Y y2y ] -
P Ld ] oy
d2y d 24 M, for replacing 3be™ cos
a2 + 2d_¥: d—ty-4y -9y 3tand be™ sin3t
. ((11 3’ 4?13{ 13y=0 A for required form.
06
(b) P RS ?1 for e?};:ressingrin
FTHT erms o
r=0—"
3
V = _l_n(h]z b B, for expression of
3 3 volume.
— 2_7[7_1.13 ¢
dv 7[1']2 ( (itl‘ev\'ﬁf(#\ n{}
A M; for substituting
f& dv d_h %\i and ch
dt dt dv e t dv
— 2x - 18 &
mth
anl oo M, for substituting value
dt 7(25) ofh
_ 18 )
= or 0.2292 cmS~1 A, for required volume.
06
Q14 3sinf + sin26
(a) 1+c0s26 + 3cos6

but sin 26 = 2sinfcosf
1+cos260 =2cos’ @

_ 3sin0 + 2sinBcosh

2¢0s’0 + 3cosd

M for converting double
angle to single angle.
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(b)

i} sinf (3 + 2cos0)
cos(2cos +3)
=tand

= tan0+ =)

c0s’0

tand + sec?0 =2

tanf + 1 +tan’0=2 .
tan’0 + tan’0-1=0 ! @
let tanb be t

= t+t-1=0

_ =114 x Ix -

2x1

t

_ -1 x45

-2
=0.6180 or -1.6180

—tan 6 = 0.6180 or tan® = -1.6180
0 = tan" (0.6180) or 0=tan™ (-1.6180)

6=31.72°,211.72°0r121.72°,301.72°

7 cos A + 24 sinf=R sin(A + B)

Rcos B sin A +Rcos A G B.
RsinB=7_ (i)
RcosB=24
=77 +24* = R=25
tan B = i
24
B =16.26

- 7cos A + 24 sin A = sin (A+16.26°)

For minimum value of 25 sin (A +16.26%) to occur
sin (A + 16.26%) =1

: 2 . |

" Jcos A+24sin A +10 25(1)+10 15
For maximum value of 25 sin (A + 16.26°) t occur

sin (A + 16.26°) =1
2 2 2

 TcosAr24sinA+10 25(1)+10 35

2
fore ———————— ranges
Thicretoms TcosA-+24sin & @
2 2
F — to —
rom = 35
2 2 2

2. £ <z
OR 15~ 7cos+24sinA+10 35

3sin0+sin20
1+3cos0+cos20

06

negative on it

of Rsin (A+)

B1 for value .
15

B1 for value E2
35

06

M, for factorization.
A, for required prove

B, for replacing

H nob aom:c)cs:cQ)
—\mwgfu 9»""1"3 4'

M; for method of solving
quadratic equation.

A, for correct 4 values of Q

M, for R = 25 without

M, for value p =16.26°

A, for expressing in terms

with tanf

A, for required range.
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voted be P
‘ji—‘;’=1<; p(1405 - P)

dp
p(1405-p)
it 1 __ |l " 1

P(1405-p) 1405p 1405(-1405-p)

1 1 1 1 _
Ta05 ) 5% * a5 raep 0 X

=Kdt

Q15 2log; + | 6
- (a) 5 og, (x+6) =§10g2 (x+2) M; change to same base
log;+log2(x+6)=210g2(x+2)
log} x(x+6)=1lo 2
g2, (x+2
) 2(2 ) M; for law of Log applied.
= x(x+6) =(x+2)
X2 +6x=x2+4x+4 B for removing log
2x=4
x=2 M; for expanding and
simplifying.
A\ for correct value of x.
05
_ (3-)(5+12i v
(b) Z= _(lwl %7 B, for simple form of Z.
e ¥
_ 15+36i-5i+12 // @r M, for realization Q(
1+3i143i-9 o .
_ 27 +3li ;_,// Copprpete
"8+ 6i
27+31i
+6i) (8.6i)
216-162i—248i+186 A for Z in form a+bi
64 +36 e
_ 730-410i /,‘/
100 si
s
10 10 - 2] ,
B, for |Z| correct value,
(i) IZ' = %\/%168 =4.1110 units
41 41 M; for method.
(ii) Arg Z = tan" [—_——J =180° +tan™ —
3 3 A for correct Arg Z
=266.82° '
(iii)) Z=4.11 IO(cos 266.82° +isin 266.820) B _for polar form.
07
Q16 (i) et number of students that are already B for D.E formed

M, for separating
variables.

M; for integrating.
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(ii)

L[ e+
1405" { 1405p
When t=0and P =20

_l_ n_20_ =K(0)+C
1405" 1385

C- (2]

1405" \ 1385
ST B LN
1405" {1405-p 1405\ 1385

! |n[( P x1385]:Kt

1405° { (1405-p) 20
When t =3, p =600

!
|n(600x1385] s

1405" '\ 805 20
=t |n(600x]385)=9.3566086x]0"‘
1405" \ 805 20
1
In P 3851 _ g3566086%10"t
1405" | 1405-p 20

PpWhent=1andp=?

p
: n P o =9.3566086x10™(1)
1405" | 1405-p- 20

1405-p 20
P N 1385 — 1314603507
(1405-p) 20
=3.7232744

P 372307445 20
1405 1385

=(0.053765695
1.053765695 p = 75.54080272

P=71.6853
=71 students

ln( F xl385)=1‘314603507

When P=800and t =7
! |n(80°x'.385J=9.356608595x10“'t

=

1405" \ 605 20 A for correct time
T = 3.44 hours required.
hence at 10 : 26 a.m ”

A, for correct integral.

whal  Coudrhon
M, fcg'é‘ﬁﬁé‘t(nuﬁﬁg =0 ) .
and p = 20.

A, for value of constant of
integration.

M; for substituting t = 3
and p= 600

A, for value of K

M; for substituting t = 1

A, for correct numbers of
students.

M, for substituting P = 800

END
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