2023 CEED MOCK EXAMINATIONS
ADDITIONAL MATHEMATICS MARKING KEY
PAPER |

., (1+h)%-1 _ ,. (h%®+2h+1-1
1. (a) lim 1 = i §
h-0 h h—0

2
= lim(h+—2h) Imark
h-0 h

Imark

h(2+ h)

= lim Imark

h-0

=limh+2 1lmark
h-0

=limh + lim2
h-0 h-0

=0+2
=2 Imark

1(b)

f(m) + g(m) = Cos(m) +m~~  Lmark
=-1+1.5708
=0.571

2a

(@a+ b)°= @+ 5ah+ 108K + 1025 + 5abt + b
(a+ b2)°=@+ 5 bx+ 108071+ 102522+ 5ab ¥+ Fr 1mark
But @+ 5&*6x+ 102424 =32 + 40x+ 204 1mark
Hence &= 32

@=5

a=2 Imark

Then 5(2)*4x=40x 1mark
804= fO

b=2 1mark
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2b * (2x3_1) 22 or (2x3_1) 22 Imark, 1mark

2x—1>26 or —-2xr+1>6 Imark
2x>6+1 or —-2xr>6-1 1mark
2x>7 or —2x>5 1mark
7 5
#2 or 2 1 mark
3a
D
A C B
0
Angle AOC =6
AC = rsinf (SOHCAHTOA) Imark
Diameter AB=2rsiné 1mark
But @ is now 26 1mark
~Area of a sector OADC=%71?%(20) = r?0 1mark
Area of segment ADC= area of sector OADC — area of AAOC
=1%0 — Y%r?sin20 1mark
=1%(0 — ¥%sin20) (Imark
3b

1-cos26 _ 1-(1-2sin?0)
3+cos20 3+(2co0s26-1)
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2sin%0

- 2+2cos%0 Lmark

2sin%0

=— 1mark

2(1+cos20)

2 sin%0

T 2 (1+cos20) 1mark
sin20

" (1+cos06) 1mark

. 1-cos20 _ sin20 1mark

" 3+c0s20  1+cos28

4a

y = log kn*
logy y = logk + log x"
logy =log k + nlog x, thus n = gradient and log k is y-intercept. 1mark

log x 2 210 | 218]| 2.24| 2.30
logy | 1.77 1.63 1.52 | 1.43| 1.35 Imark

Use points G and F or (any other pair) to find gradient,

_ 152-177
2.18-2
=-1.389
n=-1.4to1d.p. Imark
1.77 =-1.4(2) + log % (or use any pair of numbers from the table for x and y)
Imark
log £ =1.76 + 2.8
= 4.57
Jr= 1045775
k =37153 1mark
4b
V = mr’h
- h= ”—ZZ —————————— (@ (Imark)
Surface area(A) = 2nr? + 2arh — — — (ii) (Imark)
v . . x .
Sub. — for hin (ii)gives
A = 2mr? + 2nr (n—zz)
— Yy v
=2nr° + 2 (r) (Imark)
% = (4nr—§) Imark
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dA
When surface Area is min. oo 0

(4-1T1‘—r—) 0 1mark

S4mr3 -2V =0
3_2%V
_-4n

5
Fromsin 2+sin g=2 sm( Q)cos( Q) 1mark
xX+x 3x—x
sin3x+ sin x= 2 sm( )cos( > )
= 2sin 2xcosx Imark
Thus 2sin 2 xcos x= C0S X Imark
2sin 2.x cosx — cos x=0
—-cosx(2sin2x—-1)=10 Imark
Either cos x=0- x =90°, 270° 1mark
Or sin 2 x=%-2 x=sin™! (%) = 30°, 150°, 510°
x=15°, 75°, 255°
As0°< x < 180° |, x =159 309759 90° 1 mark
6.
% (x + cos2x) =1 — 2sin2x (Imark)
At maximaumu,1 — 2sin2x =0

Sin2x =%
2x = sin"1(%)
x = 15%and75° (Imark)

y — values are (ﬁ + 15") and (— \/2—5 + 75") (Imark)

I.e.Stat. Points are (15" ( + 15")) & <75", (— ? + 75")) Imark

—z (x + cos2x) = —4co s(2x) (1mark)
(15" ( + 15")) — = —4c05(2x) = —4cos (2(15) = —2+/3 (max.)
(1mark) for maxima or minima
At (750 (- f+ 75°)> = —4c0s(2(75)) = —4cos (2(75) = 2v/3 (min.)
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d
—_ in2x) =1+ 2cos2
dx(x+sm X) + 2cos

d
The curve is max where; td =0;

dx
1+ 2cos2x =0 - 2x = cos™ (=)
5 2w 4w T d 2m
= — - — -
X=—, 5 dx=zand—
i.e the true value of x is g (Imark)
~Max. value of y = §+ sin2 (g) = 3\/§6+2” =1.9to1d.p. (1lmark)
m 2 2
Area =[2(x + sin2x)dx = [x? - wzzx]z

(B 2D\ 07 eos200)
22 ) (T - T)

1.[2

=—+1
ot

= 2.23square units to 2d.p. 1mark

7.
fg4 cos(2m — x)dx =4 fg cos(2m — x)dx
6 6
= (4sin(x — Zn))g
6
= 4sin ( g—Zn)—4sin (%— 2m)
=4sin —Te,n —4sin %
= — 2.51 approx. (from the calculator)
8(a)
= 2- 2x 1mark
dx
At (2,0),dy/dx=2- 2(2) 1mark
=2-4
= -2 1mark
i.egradientoftangent (m;) = —2 (Imark)

Noweqnisy — y; = m(x — xq)
-y —0=-2(x —2) 1lmark

y =-2x+ 4 Imark
1

gradientofnormal(m,) = T_n— = _—; Imark
LT
=% (Imark)
Now eqn of the normal isy — y; = m(x — xq)
-y —0="%x-2)
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y = Yx-1
Whenx =0, y=-1 1mark

P=(0,-1)
(Imark)
(b)
X -2 -1 0 1 2 3
y 1 1 1 2 4 8
2
1 mark for x values and 1 mark for y values
Imark, plotting points
Imark, joining with a curve
Imark, labelling axes
Imark, correct arrangement of axes
Imark, correct smooth curve
Imark, 1mark for showing each line for finding the required value
From the graph x = 2.32 wheny = 5 (1mark)
9(a) Surface area = mr? + ch + 2m?

=3+ 270N eeeeeeiieeeeeenn, () Imark

. Downloaded for FREE from wwuw.kizitochikuni.com - For more info: contact@kizitochikuni.com


https://kizitochikuni.com
https://kizitochikuni.com
mailto:contact@kizitochikuni.com

. Downloaded for

But Volume of a sphere = gnr3

~Volume of a hemisphere = %nﬁ Imark
Hence %nr3 + 1 r’h = 45 Imark
m(rh+ir)=45m
~r’h + §r3 =45
h= (45 - 20 P (i) Imark
Substitute (ii) into (i) : Surface area = 3mr? + 2mr((45 - §r3)/ r’)) 1mark

3mrt + 2mr(45-2r3)

r2

3nrt + 90nr— §r4

r2

_ 5art +270mr

3r2
5 90
=2+ 2% Imark
3 r
dA 10 90
. =5 mr-— 1mark
. 0 90
At maximum, ?nr-—rzn =0 1mark

107er® - 270 = 0
10mr® = 270w 1mark
10r® =270
r*=27

r=3 1mark
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9(b) y = 4x3 - 3x*

dy/dx = 12x°—12x°3

AtT.P, 12x°-12x3=0
12x(1-x)=0
12x*=00r1-x=0
x=0orx=1

T.Pare (0,0) and (1,1)

d?y/dx? = 24x — 36X

When x = 0, d%/dx?= 0 and when x is less than 0, dy/dx >0
(0,0) is a point of inflexion

When x = 1 d?/dx? is greater than -12, so (1,1) is maximum

The graph cuts x axis when 4x3 — 3x*= 0 that is when x = 0 or 4/3

Sketch

(1,1)

10(a) S=t—kt

~v=2t—-k 1mark
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At inst. rest, 2t—k=0 I1mark
2(2)-k=0 Imark

4-k=0 Imark

—k=-4  1mark

k=4 I1mark

Thusv=2t-4 Imark
Hence initial velocity = 2(0) — 4 1mark

=4ml/s Imark Imark
10(b)
A
B 8
D 1m
- -
! - "
Y% r29h = 20000 cm? 1mark
r29(100cm) =40000cm3
29 =400 .....uuuueunnennnennne (i) Imark

Arc length BD = rd
Hence perimeter =r +r+rd 1mark
=2r+rd
Thus 60 =2r +rd

[ o rerereenernenecnnes (ii) Imark
Substitute (ii) into (i):
60 \2 _
19(2+—19) =400 1mark
609

(2_|_—19 )2 =400
36009 _
a2 - 200 1mark

36009 = 1600 + 16009 + 40092
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492+ 169-20=0 1mark
9?+49-5=0
(@ -1)(9 -5 =01mark
9 = 1radian or 9 = 5radians 1mark, 1mark

END OF MARKING KEY
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