Marking Scheme BSSS AM4 4049 P1 2023

4(2x+3y)=xy ..eqn A

2x+3y+4=0
2x+3y=—4..eqnB

Sub eqn B into A,
4(-4)=xy

1
y:7—6 ..eqn C
x

Sub eqn C into B,

2x+3[7EJ:74
X

2x* —48 =-4x
2x* +4x-48=0
X +2x-24=0
(x+6)(x-4)=0

x=—6orx=4

y:2§ ory=—4

. intersections are (—6,2§jand (4.-4)

M1 —form eq
in terms of x/y

M1 -
factorization

M1 - solve for
x &y

A1, AL

2a

3041842

2442

730+18\/§X(2**/5)
2442 (2-42)
_60+3632-30v2-36
4-2
_24+6\2
2

=124342

M1

Al

2b

Consider area of aXYZ,

%(4+2x/§>(a+b\/5)sinl35” =15+942
(2+x/5)(a+b«/§)£:15+9«/§

2

(ﬁ+1)(a+bﬁ):15+9ﬁ

a+bf=15+9ﬁxﬁ_1
2+l 2-1
a+b\/—215\/§+9x2—15—9\/5

2-1
a+b2=3+62

L a=3,b=6

M1

M1

Al

3a —x?
£ =) s,
(x"+3)
: (x2+3)(—2x)—(5—x2)(2x) M1 - Quotient
S ()= (xz +3)2 Rule
_2x° —6x—10x+2x°
(x*+3)°
_ —16x ML
(x> +3)
Since (x* +3)* >0, forx>0,
—16x
(x*+3)° A1
Therefore, f is a decreasing function.
3b when x =4,
. —16x
X)=—
S (x2 +3)2
—64 M
(19
b _b dx w1
dt dx dt
0.2= _642 x@
(19 dr
19)° A
a5, 19)
dt —-64
=1.1281
=1.13 (to3s.f)
4a At intersections,
M1
5(24*hx)+x2 =20
x> =5hx+100=0
Discriminant = (—Sh)2 —400
= 25h> —400
=25(h*-16)
:25(h74)(h+4) M1
For no intersections,
25(h74)(h+4)<0
-4<h<4 Al
4b X —dx+7
=(x=2)-4+7
= (x—2)2+3 B1-complete

Minimun point

is (2,3)

X —4x+72>3.

Alternatively,

Since  (x-2)"20

(x—z)2 +

323

X —4x+72>3.

sq only

Bl




8aii when ¢ =6, m=195(0.8)°
m=51.118
m=51.1(to 3 sig. fig.) B1
8aiii when /n:%(l%),
%(195):195(0.8)’ M1
1 .
7=038)
11n0.8 = In- M1
4
£=62125
1=621(t0 3 sig. fig) Al
8b Since 0< 0.8 <1, 195(0.8)' <195. Bl
8c G1- Correct
Shape
= G1 - Labels
O
\\\7\
9a J'4 3 dx
0 2x+1
4 1
=3[ ——
-.‘0 2x+1 *
1 4
:3[Eln(2x+l)}0 i
3
==[In9-Inl
3fin9- ]
=3In3 AL
9bi ) f 2/(x) dx—‘[j £(x) dx
:2( [y des [ £ o) zLx)—(—ff(x) dx) -
=2x6+3
=15 Al
9bii 5 k
[, [f(xrx—z} d
5. s k
=[ fey dv- [/ ax
1 5
:3*/{**} M1
X
=3-k —l+1
53
2
:3_Ek M1
f[f(x)f ",} =0
3 x°
=3 —ik =0
15
=k :E Al
2

5a sin(A4 + B)sin(4 - B)
= (sin A cos B +cos Asin B)(sin 4 cos B —cos Asin B) M1
=sin’ Acos’ B—cos” Asin’ B
=(l—coszA)coszB—coszA(l—cosz B) M1
=cos’ B—cos® Acos’ B—cos’ A+cos” Acos’ B
=cos’ B—cos’ 4 Al
5b ,
Let A=45° and B=30°, M1
sin75°sin15°
=sin(45° +30°)sin(45° -30°)
=c0s”30° —cos’ 45°
(B) ()
2 2
Al
6a
N T
ZROM = /RSM =0 -
d =8cos@+20sin@ Al
6b Rsina =8 Rcosa =20
R’ =8"+20° a=tan”' [ij Bl-r
20
=464 =21.54° Bl-¢
6¢ Max d =21.54
=21.5 (to 3 sig. fig.)
B1 — maximum
Corresponding @ = 90" —21.54" d
=68.45° Bl1-
=68.5° (to 1 dec. pl.) corresponding
]
7a o 3x+2
S5x-2
1 L M1 Qoutient
& 5x—2(3)—[5(5x—2) 2 (5)}(3x4r 2) Rule
dx 5x—2
SR xlx[(S,Y—2)6—5(3x+2)]
Sx—2 5x-2 2
~ 30x-12-15x-10
2|(5x-2)’
Al
15x-22
2(5x-2)
7b b=1
°." thereis only 1 cycle in for ¢° <9 <360°. B1
At (O,—3),
) M1
~3=asin(0-30°)-1
1
D=q| ——
2
a=4 Al
8ai when t =0, m =195(0.8)°

m=195

Bl




10a

X4y +8x—12y+27=0

= (x+4)' ~16+(y—6)" ~36+27=0
= (x+4) +(y-6)' =5

Centre is (—4,6)  Radius =5

A1 AL

10b

A
Cc1
c2 =

—~

G

Consider C,, at y-axis, x =0,
Y -12y+27=0
(r=9)(¥-3)=0
y=3ory=9

Consider C,,
Centre = (O,ﬂ]
2
=(0.6)
Radius = @
2

=3

C,isx*+(y—6) =3

M1

M1

M1

Al

10c

Distance from (-3,3) to C, = (—3-*—4)2 +(3—6)1
=+/10 <5, radius C,

Distance from (-3,3) to C, =4/(-3-0) +(3-6)
=+/18 >3, radius C,

».(=3,3)lies in C, but not in C,.

M1

Al

11ai

Horizontal distance from Ato B=6-0=6
Horizontal distance from P to B = g =2
Vertical distance from Ato B=10-1=9
Vertical distance from P to B = % =3
~Pis (2,4)

Alternatively,

AP=2PB

p-a=2(b-p)

p—a=2b-2p
3p=2b+a

o))
L))
CHO

Bl

11aii S _10-1_3
Gradient AB = U:E M1
Gradient PQ = tan (180° - ZPQC)
=—tan (£PQC)
=—tan (£PCQ)
=—Gradient AB
3 M1~ find
:_E gradient
Equation PQ is M1 - valid
y-4 :_é attempt to find
x=2 2 equation (ecf)
2y-8=-3x+6
2y+3x=14 Al
11aiii | Wheny=0,
_la
3
. (14
SQis (?0] B1
11b y
A6, 10)
P
B(Q}
C N9 [
D
Note
Xp=Xp=2 M1 ~ find xo
114
Area =2x| —| —-2 |(4- =104
rea x{2[3 ]( yn)]
(47}70):IO4><3 M1 —find area
8
yp=4-39
=-35
~Dis (2,—35) Al
12 2lo =3+ log, 49
g1 P » M1 - Change of
21; 21g7 B,
gp _ 14 g ase
g7 lgp
2 2 M1 - Quadratic
2(1gp) -31g7(gp)-2(lg7) =0 Ean
(21gp+1g7)(lgp-2Ig7)=0
1 M1- Solve for Ig
lgp=—51g7 or lgp=21g7 p
! orp =49
P=T pP= Al - Solve for p
7
12bi log,x=a log, y=b
x=3" y=3"
_log 9+log,y M1 - change of
log, 9y = 79101‘; 9x 2 base
_ 1+b M1—
log, x Add/Subtract
log, 9 Law
_2+2 Al
a
12bii —(37) (3? M1~
i XXY*(3 ) (3 h) equivalent
— 3Par2b exponential

Al




13a

n

For(s-3)" 1= oy

Whenn=2, T, = (lzljxw: (73)1
=(55) x°(9)
= 495x°

11
Whenn=3, T, = [3 JXIPJ(73)3

= (165) x*(-27)

= —4455x°
Considering coefficient of x”,
495—-4455k =1386

k:i
5
Alternatively,
) o 11 (—3) | e ey [ e sy
(x=3) =x"+11x"( )+2x ( )+3X (=3) +...

=x"—-33x"" +495x" —4455x" +...
(1+ k) (x=3)" = (1+kv) (2" =335 + 4952 — 4455x" + )
terms with x” = —4455kx” +495x°
~4455k +495=1386

k==
5

M1- find o

M1- find Ts

M1 - Correct Tz

M1- find T,

M1 — Correct Ta

M1 - Correct
coefficient of x2

Al

M1

M2 -1 mark
for 2 terms
M1

M1

M1

Al

13b

" - 2
(a+b) —a" +na"' +[’2jan X

:a”+na""b'+
=p+ q +

& (narklhl )2

Maz”—zbz
2
2n

T

pr a [@anqsz

r

Mayy—zhz o
2
+...

M1

M1

Al




