PRESIDENT’S OFFICE

REGIONAL ADMINISTRATION AND LOCAL GOVERNMENTS
SAME AND MWANGA SECONDARY SCHOOLS EXAMINATION SYNDICATE (SAMWASSES)

FORM SIX PRE - MOCK EXAMINATIONS - 2022
BASIC APPLIED MATHEMATICS

MARKING SCHEME
1. a)i)1.0400........... (03 marks)
i) — 4.274X10" oo (03 marks)
b) 7.630X10 " wovevrerrenn (04 marks)

2. a)f(x)={12x +5 ifx>1 x —4 ifx<1
— % is found in x<1

fx)=x—4

=— 44— (01% marks)

f(2), 2isfoundinx > 1
f(x)=12x + 5

f(2)=12(2)+ 5

Page 1 of 16



f(2)=24 4 5= 29 (01% marks)
f(= 3), — 3is foundinx<1

f)=x—4

f(-3)=—3-4

f(2)=— Tuueunnn. (01% marks)

X = 2iveeirrnnnns (OO% marks)

1 - 0 0
HA y=gr=5F=37=7=0
Y =0 (00% marks)

no x — intercept............. (00% marks)

y — intercept; x = 0

Page 2 of 16



y — intercept; y = % ............. (00% marks)

Graph:
v - axis
!f\x =2
01 mark
i L_f[j[j% mark
= | ;.! X - axis
)
| 01 mark
|
Domain = {x: x € R; x#2}...c....... (OO% marks)
Range = {y:y € R; y#0}............. (00% marks)
3. a) 5" term = 6(2nd term) ............. (00% marks)
— L
A+ A =11 (00 marks)

Then A, = 6(A2)
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FromAn = A1 + (n — 1)d

A+ (- 1d= 6(A1 + 2 - 1)d)

5A1 + 2d = 0......... () - (01 mark)
A+ A, =11

(4, +@-Dd)+4,+@ - 1Dd =11

2A1 + 3d = 11.eeeee (1) IRPP (01 mark)

{5A1+2d=02A1+3d= 11

d = e (OO% marks)

from 2A1 + 3d = 11

—54,
24, + 3( - )z 11

44+ (— 15A1) = 22

A =—2

1

_ T 5(-2)
d=—+=—2=5
d=>5

1) A =— 2. (01 mark)
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(2A1+(n—1)d)n
n = 2

S, =5 (2(= 2)+ (10 — 1)5)

510 = 205...ceeen. (01 mark)
b) Given ratio of gold and silver = 1% 2%
Total of ratio = 1% + 2% = 3% = 175 ............. (01 mark)
Total mass = 24‘95145
i) Totalmass = 60g............. (01 mark)

il) Mass of silver = (60 — 24)g
= 36g..cccuunnen (01 mark)

4. a) i)yx2 —yzx + 5y — 20x = 14

2d d 2 d
x—dx1+ 2xy—2yx—de—y +5—d%—20=0

%(x2 — 2xy + 5)= 20 +y2 — 2yx

dy _ 20+y2—2yx

dx x2—2xy+5
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dy y2—2yx+20

S 02 marks
dx x2—2xy+5 ( )
i1)
— x—3
x2+2
Letu = x — 3 d—z =1
2
v=x + 2 % = 2x
du dv
Ay _ VWi
dx UZ
By _ (FR)m-@-3)@x
dx (+2)
ﬂ — x2+2—2x2+6x
dx (x2+2)2
dy _ —x"+6x+2
T T T T e (02 marks)
(x +2)
b) Given
2
f(x)= 2x

fox+ b)=2(x + b)" = 2(x" + 2xh + 1)

f(x + b)=2x" + 4xh + 2h°

Then:
dy _ fxth)—f(x) 1
=== e (00 > marks)

( 2 +axh+2h°—2x" )
h
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4xh+2h°
_ (T) ............. (01 mark)

= (R (00 marks)

= (4x + 2h) e (00% marks)

ash -0,2h=0

=4x + 0
= 4Xeuriin. (01 mark)
%(sz) = 4X e (00% marks)

Ay _ —

T = 2X — Zins (01 mark)
atx =

ay _ I

—=22)- 2=

~Gradient = 2............ (01 mark)
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5. a)i)

4
27 3
£3x (x + S)dx

Letu=x3+5, Z—u=3x2 dx = duz
x 3x
Then
t 23 L2
f3x(x +5)dx=f3xu-duZ
2 2 3x
4
= [udu
2
24
.
=5
_A(42 52
_2(4 2)
1
=--(12)
=6
t 23
[ 3x (x +5)dx=6 ............. (03 marks)
2
ii)

[ sinsin 2x + 4) dx
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Letu = 2x + 4, Z—u=2, dx = ==
X

~ [ sinsin (2x + 4) dx = [ sin sinu%

1
== —Coscosu + A

~ [ sinsin (2x + 4) dx =— %cos cos(2x + 4) + A (03 marks)
b)
x=b 1 )
A= [ ydx =f(4x — 1)dx
x=a 0
o 1
= [4x"dx — [ dx
0 0
4 3 1 1
=3 X T X
4
=51 -0-(1-0
4
=—-1
=L
T3
~The area is % square units............. (04 marks)
6.
Class interval X f d u fu cf
1 —10 5.5 0 -20 -2 0 0
11 — 20 15.5 6 -10 -1 -6 6
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21 — 30 25.5 3 0 0 0 9

31 — 40 35.5 6 1 1 6 15
41 — 50 45.5 3 2 2 6 18
A =25.5 (00% mark) (OO% mark) (OO% mark) (00% mark)
a) Mean
Mean = A + v
Xf

but A =255, c=10, fu=6and ) f = 18

10x6

Mean = 25.5 + 5

~Mean = 28.83333............. (02 marks)

b) Semi — Interquartile Range

%N —xf,
f

w

Q=L+

3 3
TN:T(18): 13.5 ,Zfb:9, fW:6, c=10;L =31 - 0.5 =30.5

Q, = 30.5 + (£F2)x10

Q3 =38 e (02 marks)
%N_Zfb
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1 1
“N=7,018)=45,3f =0 f =6 c=10;L=10.5

Q,=10.5 + (4'56‘°)><10
Q3 =18 e (02 marks)
Semi — 1.Q.R = 2% = 10............ (02 marks)

7. a)P(A)=~ , P(B)=~ and P(C) =+

1) P(ANB) — for independent events

P(ANB) = P(A)-P(B)

P(ANB) = = .ooocve (02 marks)

i1) P(AUC) — for mutually Exclusive events

P(AUC) = P(A) + P(B) — P(ANC)
butP(ANC) = 0
PAUC) =5 +5 ==

P(AUC) = = ....oovc (02 marks)
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b) n(cards) = 52, n(sides)= 6

Required P(C'n > 4) =

?

Let C' — benot a club, and

G — Greater than 4
n(6) = {5, 6)

P(CnG) = P(C)xP(G)
= (1 = P(C)) x (P(G))

=(1-)x

¢) Given

"p o= 42(”P)
4 4

n! _ n!
n—4)! 42( n—2)! )

(n—4)' = (n—Z)' .............

-5 (n-2)!

1 42

n—4)! — (m-2)(n—3)(n—4)!

(01 mark)

(01 mark)

(01 mark)

(01 mark)

Page 12 of 16



1 42
1~ (m-2)n-3)

nmn—2)(n—-3)=142...... (00% marks)
2
n —3n—2n+ 6 =12

n° =51 —36=0

n, = 9analn2 =— 4

Since n=0

Therefore

n =9 (OO% marks)

Then "Pp = 9P4 _ (9314)! _ 9><8><;><6><5!

7P, = 15,120......... (01 mark)

8. a){x =1 + coscos 20 .......... (i)y = 4sinsin9 ............ (i0)
fromeqn (i)

x =1 4+ coscos 20 ;but coscos20 =1 — 20
x=1+1-20)

X =2 =20 .. (01 mark)

but fromeqn (ii) sinsin® = -41
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2
x =2 ——1;6L ............. (01 mark)
2
x =2 —yT
8x = 16 — y°
y2 + 8x = 16............ (01 mark)
b)

cotcot A cotcot B —1
cotcot A +cotcot B

cotcot (A + B)

Consider L.H. S

__ coscos (A+B)

cotcot (A + B) sinsin (A+B)

coscos A coscos B —sinsin A sinsin B (0 1 mark)
cossinsin A cos B +sincoscos AsinB "7

Divide by sinsin A sinsin B through out

coscos A coscos B sinsin A sinsin B

sinsin A sinsin B sinsin A sinsin B (O 1
e ooy vy e S mark)

cossinsin Acos B sincoscos 4 sin B
T

sinsin A sinsin B sinsin A sinsin B

cotcot A cotcot B —1
cotcot B +cotcot A

cotcot A cotcot B —1

= R.H.S........... (01 mark)

cotcot A +cotcot B

SInceL.H.S = R.H.S

Hence Proved

Page 14 of 16



¢)sinsin 20 =— sinsin 0

sinsin 20 + sinsin® =0

2sinsin® coscos® + sinsin6 =0

sinsin@ (2coscos® + 1)= 0............. (01 mark)

either sinsin® =0 or2coscos® +1 =0

sinsin® =0 and coscos® =——.......... (01 mark)

forinterval — n<B<m

sinsin® = 0 impliesthat® = 0°and 6 = 180°

and, coscos 9 =—% implies that 6 = 120°and 6 =— 120°
~0 =—120°, 0°,120°,180° OT..cceeene (01 mark)

—_ 2 o 2
6——311,0 y 3T T (01 mark)

9. a)i)y = 10x, y = loglog x

X —oo | —4 | =2 0 2 4
10" 0 [0.0001 | 0.01 1 100
loglog| — — — — 0.3 0.6
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01 marlc

01 mark
ii) Domain = {x: x € R}
Range = {y: y € R}............. (00% marks)
x . 1
y =10 —crossy — axisaty = l........... (007 marks)
y = loglog x »crossx — axisatx = 1........ (OO% marks)
X .
y = 10" —cannot cross x — axis
y = loglog x -»cannot cross y — axis ............ (OO% marks)

D)y =6
Inlny = Inln6"

Inlny = xInlné

LY —1niné
y dx

a4y _
o = ylniné

dy _ /X
- =6 Inn6 ... (01 mark)
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i)y =Inlnx
T (01 mark)
X

c)yzxx

2,

Inlny =lnln(xx)
2
Inlny =x Inlnx

LAy xz(L) + 2xInlnx ............ (01 mark)
y X

dy _
— = + 2xIninx)y

2

%: (x + 2x1nlnx)(xx)

2

L=+ 2 )@(X o (01 mark)
d x2+1
d—§=(1+21nlnx)(x )

% = (1 + 2Ininx’ )[xsz] ............. (01 mark)

Hence shown

10,a)A=[2 — 6242 — 812 — 1416]

|A|= 2|2 —8 — 1416 |+ 6/4 — 81216 |+ 24212 — 14|

|A] = 640 ............. (01 mark)
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Minorof A={]2 — 8 — 1416||4 — 812164212 — 14||- 62 — 1416|]|221216]||2 — 612 —

A=(—80160 — 80 — 6484444 — 2428)............ (01 mark)

Cofactor of A = (— 80 — 160 — 80 648 — 444424 28)

Adjoint of A = (Cofactor of A)T ............. (01 mark)

AdjA = (— 806844 — 160824 — 80 — 4428)............ (01 mark)

Inverse of A = ﬁ-Ade

_ 1

(— 806844 — 160824 — 80 — 44128)

640
-1 117 11 1 1 3 1 117
A =(—?mm—raw—?—mm) ............. (01 mark)
b) Let x — be number of scientific calculators
y — be number of graphic calculators

from information provided
x=100
y=80
x<200
y<170
x + y=200
x,y=0 (01 mark)
Maximizing profit f(x,y) =— 20,000x + 50,000y............. (01 mark)

Mathematical formulation
Maximize f(x,y) =— 20,000x + 50,000y

Subject to x=100
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y<170
x 4+ y=>200

x,y=0

Graphical representation of inequalities

[
L=
(=]

/
y-axis

i

A
\3\

1204

\a

FR

80

W

x =, 200

/k//%\

(01 mark)

A

X%]GD

Corner Points

Max: f(x,y) =— 20,000x 4+ 50,000y

A = (120, 80) 1,600,000/=
B = (200, 80) 0

C = (200, 170) 4,500,000/=
D = (100, 170) 6,500,000/=
A = (100, 100) 3,000,000/=

(01 mark)

; . . X-axis
W " g \

i

+y > 200

They should make 100 scientific calculators and 170 graphical calculators to maximize the net

profit of 6,500,000/=

............. (01 mark)
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