2022 AMath Prelim Paper 2 Answer Scheme

1(a) secO— cos_H
1+sin@
_ 1  cosé M1
cosd 1+siné
_1+sin@—cos ’0
cosd(1+sind)
- - 2
:1+S|n9—(1—'sm 0) M1
cos@(L+sin )
_sin@+sing
cos@(L+sin )
_ sin@(1+sin o)
cosd(1+sin ) M1
_sind
cosé M1
=tanéd
1(b) | tand=2sind
tanfd—2sind=0
SN0 _2sin6 =0 M1
cosé
sin@—2sin@dcosd =0
sin@(l—2cosf) =0
. M1
sind=0 or 1-2cosfé=0
1
6 =0(NA), 7,27(NA) cosH—E Al
Acute/ =—
g~ 57 Al
3 3
2()) |r=5 Bl
(x=5)’+(y-7)>=25 Bl
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2(ii) 4 16
y=——X+—
3 3
. 3
Gradient CQ = 7 M1
y—§x+c
4
13
1
y= §x+—3 Al
4 4
2(iii) _EX+E—§X+E
373 474 M1
x=1
y=4
QL 4) Al
2(iv) | LetR(x,y)
(“_X,ﬂjqa?) M1
2 2
X 5 or 2Y_7
2 2
x=9 or y=10
M1
R(9,10)
Subst (9,10)into 4x+3y =k
4(9)+3(10) =k
k=66 Al
3 | 3 2
JEGEHEEERE
2 2 2 2
=0
Since R =0, by factor theorem, 2x — 3isa factor B1
3(ii) | By Long division, M1
f(x)=(2x=3)(x*+1) Al
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3(ii) X +7x+8 A Bx+C M1
2x°=3x*+2x-3 2x-3 x*+1
—X*+7x+8=A(X*+1)+Bx+C(2x-3) M1
When x=1.5; 16.25=3.25A

A=5 M1 — substitution of
P values/comparing
When x=0;8=5-3C coefficients
C=-1
When x=1;14=5(2) + (B -1)(-1) M1 — 2 values correct
B=-3
5  3x+1
2x-3 x*+1 Al
4(a) log, (3x+2)—log, (x-1)=1
2
log, (x—1)
|ng(3X+2)—IS—1=1 Ml
9, 5
log, (3x+2)(x-1) =1 M1
Ax*—x-4=0 M1
Bx—4)(x+1) =0 M1
x:% or x=-1(NA) Al
4(b) 2Igl(a+b)
3
1 2
= Ig§(a+b) M1
=Ig%(a2+2ab+b2) M1
1
=lgab M1
=lga+Igb
5(1) | 9tan® x=24secx—25
M1
9(sec® x—1) —24secx—25=0
9sec’ x—24secx+16=0 M1
(3secx—4)*=0
4
SECX = —
3
(:osx—E
4 M1
Al

x=41.4°, 318.6°
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5(ii
(i1 3cosec2(2x+Z =4
4
3 =4
sin2(2x+”)
4
M1
sin2(2x+£j=§
4) 4
T 3
sm(2x+zj=i7 M1
Acuteé—Z
3
T 7w 2w 4rx
2X+_—_|_l_
4 3'3'3 M1
_r 5 Br
24' 24" 2 Al
6 | jnN=In(abY
INN=InA+Inb ¢
INN =InA-tInb M1
Plot In N against t M1
INnA=8 M1
A =2980(Accept 2700 —3000) Al
74-6.5
—Inb =
15-3.7 M1
Al

b =1.51(Accept 1.45-1.55)
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6(i)) | N =2980.957987(1.05445) " M1
N =6.48
N ~ 6 trees(Accept 5—7 trees) Al
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7(i) _X
X
At x :—6;d—y=—1e3
dx 2
y _ e M1
2
At(-6,e%);e’ = —%e3(—6) +C
c=-2¢°
1 3 3
=——e’Xx—-2¢e
y 2
Aty=0—1ex —2¢° =0
ty= ,—Eex—e— M1
X=-4
B(—4,0) Al
7(ii) _
Area of triangle :%x 2xe M1
= eS
, X
[ e 7dx M1
X 2
-6
=-2e" —(-2¢%)
= 2¢° —%
e M1
Area of shaded region
:283 —é—eg M1
=19.3 units’ Al
8(i) By long division M1
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6
-2+
3—-5X% Al
8(ii - M1, M1 for each term
(i) x{z( :)}+2In(3—5x)
= ‘1%)‘ +2In(3-5X) Al
8(iii) -10x 3 2
j 3_5X+2In(3—5x)dx_xln(3—5x) e ML
_[—(—2+ 6 j+f 2In(3-5x)dx = xIn(3—5x)* +¢ M1
3-5X
[2x+g|n(3—5x)+c1}+j2|n(3—5x)dx:x|n(3—5x)2+c M1
J2In(3—5x)dx= xIn(3—-5x)? —2x—gln(3—5x)+c2 M1
_ 2
_[ In(3—5x)dx:M—x—gln(3—5x)+c3
J. In(3—5x)dx:xln(3—5x)—x—gln(3—5x)+c3 Al
(1) 0059:ﬁ
28
AP = 28¢0s 6 M1
sinezg
4
CQ=4sing M1
L=AD+DC+CB+AB
=4sin @ +28c0sd+28sinfd —4cosd +4+28 M1
=32+32sin @+ 24cosé
9(ii) | tana=0.75 M1
o =36.9°
R =+/32% +24°
R=40 M1
32+ 40sin(6+36.9%) Al
9(iii) | 32+40sin(0+36.9°) =70
sin(0+36.9°) = 0.95 M1
0 +36.9°=71.8051°,108.1948°
0=34.9°71.3° Al
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9(iv)

Since sin(d+36.9°) <1
40 <sin(0+36.9°) <40

32+40sin(0+36.9°) <32+ 40 M1
L<72
~. L should not exceed 72. Al
10 f‘(x)=j(3cos3x—4sin2x)dx
_3sin3x  4(-cos2x) e Al, Al
3 2
=35in3X+2C0S2X+C,
f(x)=j(sin3x+2c052x+cl)dx
:—(30333x+25|n2x+clx+c2 Al Al
—COS3X .
= +sin2x+c¢,X+c,
f(0)=0
1
O—§+C2:0 M1
1
c,==
f(x)=_COS3X+sin2x+clx+%
0—0+£cl+1=§ M1
2 3 6
1
C ==
T
F(x)= 2953 | ginoxs Xl M1
3 T
t2)= oS x sm2(zj+£x£+1
3 3 3 7 3 M1, M1
=1+£
2
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