Kent Ridge Secondary School

Secondary 4 Express/5 Normal Academic Preliminary Examination 2024

Add Math Prelim 2024 P1 Mark scheme

Qn Solutions Marks
1a 2tanA M1
tan24 = ———
an 1 —tan2 A
_ 2tan A Al
1—tan2 A
1—tan?A = 2tan4
tan?A+2tanA—1=0
—-2+vV4+4
tanA = — M1
=—-1++2 Al
1b sec’A=1+tan’4
2
=1+ (-1++2) M1
=1+1-2v2+2 AL
=4-2V2
2a Gradient L; = —2
Gradient L, = % M1
1
-3 = E (2) +c M1
c=—-4
B(0,—4) Al
2b (4-2)2%+(k+3)2=25 M1
(k+3)?=21 M1 or apply quad
formula to
general eqn
k=4v21-3 Al
3a Min -2 and max 2 B1
3b Min-3+1=-2, max=3+1=4 B1
3c f(x) period or shape correct B1
g(x) period or shape correct B1
f(x) fully correct B1
g(x) fully correct B1
3d 3 B1
4a (a —x?)® = a® — 6a°x? + (6) a*x* +...
2 B1,B1,B1
= a® — 6a°x? + 15a*x* +...
1 1
4b (—2+ 2 +x2> (a —x?)® M
X
1
(—2 +2+ x2> (a® — 6a°x? + 15a*x*)
X
Term independent of x: M1
—6a®+2a® =0
—6+2a=0
a= 3 Al
Term in x%
_ 4 5 6 _
5a x—3)—(x+1 M1
P R CEE)
(x —3)?




Qn Solutions Marks
—4 Al
f'(x) =—=
Since(x —3)2>0,x # 3 Bl
f'(x) is always negative or
Gradient of f is always negative, so it is a decreasing B1
function
5b 4 M1
fx) =14+—
4 ) x—3
M1, M1, Al
f1+x—3 dx=x+4In(x—-3)+c¢
6a 75°C B1
6b 756—0.021: =65
p—002t _ 85 M1
T 75
65
~0.02t = In () M1
()
75/
t o = 7.16 min Al
6c | 63e!°k =54.2 M1
In(242) M1, Al
k = 1—23 = —0.01003 = —0.01
6d 756_0'02t — 638_0'01t M1
e—0.02t 63
2—001t _ 75 M1
o =001t — @
75
_ ) _ .
t = ool = 17.4 minutes Al
7a 1 M1 — diff In x
x (;) +Inx correctly
=1+Inx Al
7b fx) =Inx—x+c¢ M1
0=Inl1-1+c¢ M1
c=1
f(x) =Inx —x+1 Al
8a 2x%> —8x =—x?>—4x -3 M1
3x2—4x+3=0
Discriminant = (—4)? — 4(3)(3) = —20 M1
Since discriminant < 0, there are no real roots to the Al
simultaneous equations.
The 2 curves do not intersect
8b 2(x% — 4x) = 2[(x — 2)% — 4] M1
=2(x—2)*-8
—(x%4+4x+3) =—-[(x+2)*—-1] M1
=—(x+2)*+1 Al
Sketch min curve with TP (2,-8) passing through O 81

Sketch max curve with TP (-2,1) passing through (0,-3)

Non intersecting

Bl




Qn Solutions Marks
9a ro 5 M1
x 25

X
r==
5
Volume of liquid B1
_1oey2(omy 1o (%)’
=27(5)%(25) 3n(5) (x)
= 1lne625 - %)
— 37T( 25
9b av _ 1 3x ML
o =35
av _av.,  dax
dt ~ dx dt
1 3xXN(_1 M1
- 37r( 25)( zt)
= ——tdt
x f !
1<t2> N
x=—=|— c
2\ 2 M1
Subt=0,x=25
c=25
tz
x=——+25
4 Al
Subx=2
tz
——4+25=2
4 +
t? =92
t =92 Al
av _ 1 3(2)? 1 _ 3
E_Eﬂ(_ e )(—E\/‘ﬁ) =241cm>/s
Al
10a BC = 8sin@ M1 - either BC or
AC = 8cosb AC found
Area = %(8 sin8)(8 cos H)
= 32sinf cosH M1
= 16sin 26
Al
10b Max = 16 B1
10c Perimeter=AB+BC+CA=8+ 8sinf + 8cos @ Bl
= 8(1 +sinf + cos §)
10d sin@ + cos O = \/Esin(e + 45°) B1, Bl
Max perimeter = 8(1 + v/2) Bl
11(a) | f(0) =—4+b =0 M1
b=4 Al
1
f3) =3(3)*+a(3)’ - 2003) —4+4=-51 M1
a=20 Al
11(b 1
(®) f(x)=§x3—20x
f'(x)=x2—-20=0 M1
Al

x = +V20 = +2V5




Qn Solutions Marks
f(x)=2x M1
When x = 2v/5, f "'(x) > 0, it is a minimum point Al
When x = —2v/5, f "'(x) < 0, it is a maximum point Al
12(a) sinA cos B —cosAsinB _ 2 M1
sinAcosB + cosAsinB 3
3sinAcosB —3cosAsinB
=2sinAcosB + 2cosAsinB
sin4 cosB = 5cosAsinB M1
sinA cos B B 5cosAsinB a1
cosAcosB  cosAcosB
tan4A = 5tanB
12(b) sin(45°—6) 2
sin(45° 4+ 6) 3
A=45°B= 0 M1
tan45° = 5tan@
tanf ==
an c M1
(1
a = tan (§> = 11.30° Al
Al

6 =11.30,180 + 11.30 = 11.3°,191.3°




