FUNGSI

No Jawapan Markah
L@ g = q' - 2x
9(q@) =3
q2 — 2q =3
q2 — 29 —3 =0
@-3)@+1) =0
@ —3N@+1) =0
2M
q= —1,3
(b)i
f(x) = |4x — 3]
f=1) = 4= 1) - 3| M
=7
ii
X 1 0 1 2
y 7 3 1 5
y
('1r7)
\ (2)5)
3 L
2M
3
3
2.
(@)

f(x) = 2x — 3 fgx) = 8 — 5x
flg@)]=2[g(x)] - 3
8 —5x = 2g(x) — 3

11 — 5x = 2g9(x)

11-5

gx) = —>=
_ 11-5p

g(p) - 2

111




(b)

3(a)

(b)

q = 2
11-2
p=—5=

fe = 25w =5

~ f(5) = k
h(5)3+2 —
5h = 3k — 2
ho= 22
a = f(5)
= 2(5) — 3
=7
g f(0) = 12
g f(5) = 12

505) + b = 12

b = —-13
f(x) = 2x — 3
2y — 3 =x
e =

g™ =g @

-1 x
=g &)
= 5 -13
-1 5x—11
g (0)==5—
S5y—11 _
DI e

3M

3M

2M
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a)

y = 5
2x+ 11
gx) = ==
2x + 11
5
y = 11
-3

fix > x + 5
x — 5=y
ff@ =x -5

gf:x—>x2+ 10x + 23
gff ‘=0 — 5%+ 10(x — 5) + 23
gx) = x' -2

9(= 2k) = f(k) — 2
(- 2k)° — 2=k + 5 — 2

A -k — 5 =0
4k — 5k + 1) =0

- 5
k = 4,-1

2 _ 1
3x—1 4
3x —1 =8
x = 3

fp +1) = —fgla)

2 1( 2
3+ -1 2 3524

4M

5M

2M
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(c)

(b)

(c)

2 _ 1
3P+2 3¢°+1

2(3q2+ 1)=3p + 2
3p 6q2

| ] X
1 ]

H\h /

A(0,-4)]

Ujian Garis Mengufuk memotong graf fungsi m pada dua titik. Maka
m bukan fungsi satu ke satu. Oleh itu m tidak mempunyai fungsi
songsang.

x= 0

2
m(x) = x — 4
y2=x+4

gx) = —[2x — 6|

9(=2) = —[2(=2) - 6|

= -10

2M

2M

2M

M

2M
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(b)

8(a)

gi) =—12(5) — 6|

=-4
gx) =0
-|2x — 6]=0
2x — 6=0
x = 3
9(x)
-2 3 5
i | X
i (5, -4)
(-2,10)' -10 T

Julat : -10< g(x) < 0

Ujian Garis Mengufuk memotong graf fungsi g(x) pada dua titik.
Maka g(x) bukan fungsi satu ke satu. Oleh itu fungsi
songsang bagi g(x) tidak wujud.

gx)< 2

—2x — 6| < 2
[2x — 6] >— 2
2<2x — 6< 2

2<x < 4
2
g=q + L g =q + (qfl)
__r 2. _ P
Y T g =1 2+ G
-1 —
g ==L = e

9@ = g1

5M

2M

3M
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p — 49@-ptp
P—q q-p
p = (¢ —gp+p)(p=q)
(q—p)
p = (4 —qp+p)(p=9)
—(r—a)
2
p= —(@ —qp +p)
2
2p = —q + qp
2
2p —qpr = —q
2
P2 -a = —¢
—q
P = —3
(b) (a-2)
qZ
P =5
(i) Banyak dengan satu
(ii) Ujian garis mencancang memotong fungsi pada satu titik. /
fungsi adalah hubungan satu dengan satu atau banyak dengan satu
9 (a) )
(iii) fix - x
(b)
x =1
f(=2) > +n=1
_3+Tl =1
m-—3n = —3 ... (1)
(4 2 tn=3
m+4+ 3n =9 ... (2)
(1) +(2)
2m 6
m = 3
Gantikan m =3 dalam (1)
() [(3)3n = -3
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10
(a)

(b)

3n=6
n= 2

fix— po

w
I
N
N
=
|
Juy
N7

Domain={1, 4, 7, 10}
Kodomain = {4, 13, 22, 31}

Julat={4, 13, 22, 31}

f(7 =3(7) + 1
21 +1 =g¢q
q = 22

2M

2M

3M

3M
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Jawapan untuk latihan fungsi

1A).
fx)=x2+1
y=x2+1
X=x,y—-1
ROENAEY
B) .
|
f(x) O
domain x=0 x=1
julat fx)=1 ()=0
domain,x =1
julat, f1(x) =0
A) . f(x)=0

8 - 1(55) =5

B) f(f-1(x)) = x

=2 =3
+2) 9
+2—+§
XTe==5
_1g_3
X=2%73
1
Q.y=
1-2
()=
31A).f()=—+4
f(2) =3
f(101) = 3.99
f(1001) = 3.999
B) .3<f(x)<4
Qy=-—+4
-5
_1 —
. ()=—,
41A) =25
. ._2 -3
(="
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C) f(f(k+2)) = k+2

A).y=2
B)
(h3)
bl 1} 8
|
2<f(x) <3
Q) ==+42
1
_1 —_

=5
D) .

f(x) @)
domain x>1 2<x<3
julat 2<f(x) <3 l(x)>1

domain,2<x<3
julat, f~1(x) > 1
A) . f(x) >— 4
B)y=e>—4

0 .g(fx)) =1

y+4=eX
2x=In(y+4)

()= +4)

ge> -4 =1
1=e>-15

16 = e

2x=1n16

x=2In2

A) L T(X) = 2
B) f(x) = 17

( —3)*+1=17

X=70 -1
XxX=7
C).y=(x—-3)2+1
y—1=(xx—23)?
()=3+v —1
f(x) + 2f(2 — x) = x?
Jika
X=2-y
y=2-—X
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f(2—y) +2f(y) = (2 —y)?
Tuliskan keduanya, dalam sebutan u
f(u) + 2f(2 — u) = u?
f(2 — u) + 2f(u) = (2 — u)?
Menjadikannya
f(2 —u) = (2 —u)? — 2f(u)
Dengan penggantian,
f(u) + 2[(2 — u)? — 2f(u)] = u?
f(u) + 2(2 — u)? — 4f(u) = u?

2-8 +8=3 ()

Lo 8 .8
(U) =zu"—zu+3
f(x) = =x? —§x o2

3 37 3
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FUNGSI KUADRATIK

No Jawapan Markah
1(a) b —4ac < 0
(8)-4p(2) < 0
64 — 8p <0
8p > 64 oM
p>8
(b)
(x + w)’=49
(= 5) + w)’=49
(w — 5)*=49
w’ — 10w + 25 = 49
w'— 10w — 24 = 0
w+2)w—-12)= 0
w+ 2=0 atau w — 12=0 2M
w=-2 w=12
(c)i
f(x) = m(x — n)2 + g mempunyai nilai maksimum . Maka nilai m
mestilah negatif.
The function f(x) = m(x — n)2 + q has a maximum value. Hence,
the values of m must be negative.
i [wm< 0
Paksi simetri bagi graf f(x) = m(x — n)2 + gqialahx=n.
iii The axis of symmetry of the graph f(x) = m(x — n)2 + q ialah x =
n.
~n =0 3M
Fungsi f(x) = m(x — n)2 + g mempunyai nilai maksimum q.
The function f(x) = m(x — n)2 + @ has a maximum value of q
2(a) f(x) = 3 + 8x — 2x

— 2’ +8x + 3

= - 2[x2—4x—%]

_ .2 —4\? 3
=-2lx — 4x + (T) —7]

:—2x—4x+( 2)—( 2)—
E CRE R |
=-z_(x—2)2—%]

=— 2(x — 2)°+11
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(b)

a=-2 <0 maka maksimum
Titik maksimum ( 2,11)
Maximum point (2, 11)

FOO) =— 2(x — 2)°+11
Apabilax=5

=— 205 —2)°+11
=-2(9) + 11

Paksi simetri ialah
x = 2

4M

4M

3(a)

(b)

3+ 2x — 7 =0

a + B = —%

HTP
(« + 1)+B + 1)

B+ a + 2

~Z42

3
LR

3

7
aff = -5

HDP

(a + 1)(B + 1)
af + (a+B) + 1
7 2

—?+ —?+1

-2

x°— HTP + HDP = 0

2

4

x — <x+(-2)=0

35— 4x — 6 = 0

HDP

A)-

|

3M

122




X’ — (HTP)x + (HDP) =o
X+ 46x + 21 = 0

3M

:') m(x) = X+ 2px + 2p(2p — 1)
2 2p2 sz
= x + 2px + (T) _(T) + 2p(2p — 1)
2 2 2
=(x+p) —p +t4p —2p
=(x + p)2+3p2—2p
K +2p° — 1=3p°— 2p
K =3p’—2p — 2p° + 1
h2=p2—2p + 1
=(p - D(p - 1) 4M
= (p — 1)?
~h=p-1
(b) ,
h -1
_p: >
4p = R -1
p = (p — 1)*-1
=p —2p +1 -1
2
6p =p
p'— 6p =0
p(p —6) =0
“p =6 # 0
p (» #0) AM
h =6 — (1)
h =5
5

[\
=

_ —k |2 —k ¢ (5-k)
‘8[" —3* T (@e) T @e) T

2 2
o e s B
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2

3M

k k
=8(X—E -3 tk -5
(b)
K 25
—atk -5=— =
K*— 32k + 60 = 0
(k —2)(k—-30) =0 oM
k = 2 atauk = 30
() “k=2,k >05
m(x)=8x2—2x—(5—2)
=8x —2x — 3
n(x)=7x2+p—1
m(x) = n(x)
8x —2x — 3 =7 +p—1
x2—2x—p—2=0
b2—4ac>0
(- 2)-41)~p - 2) > 0 M
4 +4p+8 >0
4p > — 12
p> —3
6 (a) gx) = —(x +q)2+ 16
b
X == 5= (x + q)=0
_ =6 —
EC) x= -4
x= 3 3 = —q
q= -3
f@) =x"—6x + p g(x) = -(x + q) + 16
—x2—2qx—q2+16
2
p =q — 16
=(—3)2—16 3M
p=9 — 16
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fOO =2 —6x+ () () 7
=(x — 3)°-9+-7
=(x — 3)*-16
Nilai minimum -16
Ya, Pantulan titik (x, y) pada paksi -x ialah (x, — y)

Titik max bagi g(x) adalah (3, 16) manakala
titik min bagi f(x) adalah (3,-16)

2

6 —7x — 3x

— 3 —7x +6 < 0
(=3x +2)(x +3) <0

-ve +ve -ve

|

I

2
-3 =

x < -3 , x>%

y = yla+9+ @ -7

=[x+ 100 + 25 + 2 — 14x + 49]
=o[2x” - 4x + 74

=x2— 2x + 37

=x’ - 2x + (_TZ)Z‘(_TZ)2+37

=(x — 1)’+36

Minimum point (1, 36)

—~

3hx’ — Tkx + 3h = 0
a = 3h b = —7k c

3h
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(= 7k)*- 4(3h)(3h) = 0

49k° — 36h°=0
49k° = 36R°
4 _ K
36 2
7 _h
6  k
h:k = 7:6

3(7x" — 7(6)x + 3(7) = 0

21x° — 42x + 21 =0

x2—2x+1 =0
x—-—Dx-1) =0

x =1
h(t) = —4t° + 32t
= —4[t2—8t]
- —4[t2—8t+ (‘78)2 —(‘78)2]
= —4f(t - 9" - 16]
2
= —4(t—-4° + 64
t—4 =0
t =4

Ketinggian maksimum ialah 64

4M

4M
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Answer for quadratic exercises

1 A) .27 < perimeter < 52

B) .area <98

(2x

27 < 2[(Bx+2) + (2x+ 4)] <52

15<x<4

+4)(3x+2) —4x <98
(x—3)(x+5) <98
—5<x<3

x>0,
15<x<3

X(Xx —6) > 40
x+4)(x—10)=0
Xx<—4orx=>10
x> 10

a) .8+3x=>4(x—3)+2

b) .(x—10)(x—4)>5(x—1)—3

x<18

(x—16)(x—3) =0

XxX<3o0rx=16

) .
L] -
77777 NI
‘d / / A
2
X<30rl6=x<18
Xx<3 16<x<18
A). BC=5x
Perimeter =3x+7x+1+5x+3x+1
=18x+2
B) ) 3 +1)-;-(7 +1) %3
15x2 + 3x
C) perimeter < 92
18x+2 < 92
Xx<5
area > 66

15x2 + 3x > 66

Bx+1D)(x—-2)=>0

X< 11 rx=2
5o
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2<x<5

1200
(T_ 10) (x — 10) x 5 > 2850

2-73 +1200<0
(x—48)(x—25) <0
25<x<48

(x—1)y?>—2xy+x=0

2
S e R
22— (-1
e
X EX
Y X =1 x=1

_XEAX
Y=%=1

_ () =K
(V)" -1

_ WR(REY)

YT R D(R-1)

W W
Y= m+1 Y TR

y

Untuk menentusahkan, pilih satu nilai yang sesuai,
Cth,x=1 —2y+1=0

y:

N|

_ W
y_\/i+1

ax? + bx + ¢ = 0, punca berbeza sebanyak 1

Katakan punca — puncanya ialah x, dan x,Xs > x;

- *xV2-4 - *xV2-4 1
20 B 2 -

2V 2-4 _,

5 =

[ 2_4 =

2_4 - 2

(k+1)x2—(K2+k+1x+k=0
2+ +1
2 _ + =0
+1 +1

128




b=a?—6a+c ........ 0)
a=b’—6b+c........ (n
27=a’+6a+C........... D)

b—a=a%—b?—-6a+6b
b—a=(a—b)(a+hb)—6(a—b)
(a—b)(a+b)—6(a—b)+(a—b)=0
a+b=5
Jika a=b,
b+b=5
b_5 5
2273
45
c=—

—x2—6x+45
y= z
Jikaa # b,
a+b=5

b=a?—6a+c
5—a=a’—6a+c
a?2—5a—5+c=0
a®?+6a—27+c=0

11a—22=0
a=2b=3c=11

y=x2—-6x+11

10

$=18,
Xx+y+14 =36
y=22—X

Luas = /18(18 — 14)(18 —x)(18 —y)

Luas = /18(18 — 14)(18 — x)(18 — (22 — X))
A= \/=72(x2 — 22x + 72)
AZ =— 72(x2 — 22x + 72)

Penyempurnaan kuasa dua,
A2 =— 72[(x — 11)2 — 121 + 72]
A2 =— 72[(x — 11)2 — 49]
maks bagi A’ = 72 x 49

maks bagi A = V72 x 49
= 422, terjadi bilax = 11
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11

2

X

(V3—1)x2—2V3x=3+3V3
,_ 23 _3+3V3
V3-1  V3-1

2V3(V3+1)  (3+3V3)(V3+1)
(V3-1)(3+1) (V3-1)(3+1)

2—(B++V3) —(6+3V3)=0

(3+\/§)i\/(3+\/§)2+4(6+3\/§)
- 2

X =3+2V3 @x=—+3
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PERATURAN PEMARKAHAN

SuUB

BIL PEMARKAHAN MARKAH JUMLAH
1. |x+y+2z2=25
2x+y+2=20 1
X+2y+z=19
1
y—-2=-6 atau x-y=1
*hapuskan z atau *hapuskan x 1 5
Xx=4 atau y=3 atau z=9 (*salah satu betul) 1
x=4 dan y=3 dan z=9 (*ketiga-tiga nilai betul) 1
2. | X+ty+z=63
y+3=5z 1
X=y+3
1
y=52-3
*hapuskan y atau *hapuskan x 1 5
x=30 atau y=27 atau z=06 (*salah satu betul) 1
x=30 dan y=27 dan z=6 (*ketiga-tiga nilai 1
betul)
3. | 4h+4x+12x=40 atau  6x”+ 2hx + 6hx = 56 1
h+4x =10 3x% + 4hx = 28
h=10-4x atau x=M 1
4
3x? +4x(10 —4x) = 28 atau
—h)? - 1
3—10 h +4h —10 h =28
4 4
7
(x-2)(13x-14)=0 atau (h—-2)(13h-74)=0 1
X=2, x=E atau h=2,h=E 1
13 13
h=2,h=E X=2, x=E 1
13 13
Isipadu = 2x 2x 3(2) =24 1
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PERATURAN PEMARKAHAN

SUB
BIL PEMARKAHAN MARKAH JUMLAH
+ +1x—2
y 5 %= 1
X2 -2=2y 1
X=4-2y atau y:4;2X 1
(4—2yP -2=2y atau x> —2= 2(%") 1
2y -9y +7=0  atau X2 +x-6=0 1
(2y-7)Xy-1)=0 atau (x+3)x—2)=0 ,
y:%,y:l atau X=-3,Xx=2
y=1x=2 1
Amirul = RM 2 juta dan Yaziz = Rm 1 juta 1
5. | 240+8p =52
6q+2p =13..(1)
24pq + 240° =126
4pg+4q* =21..(2) .
_13-6q . q:13—2p 1
6
4(13 —6q jq +4q9° =21 atau
2 1
2
4p(13—2pj+4(_13—2pj =21 "
6 6
(39-2)4q-7)=0 atau (p-2)4p-5)=0 1
3 7 5
=—,p=2 atau =—.,p==
q 5 P q 4 p 4 2
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BIL

PEMARKAHAN

SUB
MARKAH

JUMLAH

3x+2y+3z=13.80
2x+ 4y +z2=12.00
X =2z

3(2z) + 2y + 3z = 13.80 *Gunakan kaedah penghapusan /
2(2z) +4y+z=12.00 penggantian

2y +9z=13.80
4y + 52 =12.00

4y + 18z = 27.60
4y + 52 =12.00

z=12 y=15 x=24
Buku = RM 2.40 Pen=RM 1.50 Air=RM 1.20

x+y+z=150
5x + 10y + 7.50z = 950
X=2y+2z

(2y +2z) +y +z =150
5(2y + 2z) +10y +7.50z = 950
*Gunakan kaedah penggantian / penghapusan

z=20 y=30 x =100
Murid = 100 orang

Dewasa = 30 orang
Warga emas = 20 orang

2x+2(y+3)+15+15=68

y=16-x atau x=16-y
(x+2)*+(y+3)* =15

x-10)(x-7)=0 atau (y—-9)(y-6)=0
x=10, x=7

y=6, y=9

Y el e
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PERATURAN PEMARKAHAN

SUB

BIL PEMARKAHAN MARKAH JUMLAH

9. | 10x+ 20y + 40z =550...(1)x 2
20x + 15y + 457 = 665...(2)
5x + 35y + 30z =560...(3) x2 2

10x + 70y + 60z = 1120

- 10x + 20y +40z = 550
* menggunakan kaedah penggantian / penghapusan 1
(3)-(1): 5y+2z=57
(1)-(2): by +7z=87 6
z2=6 y=9 x=13 3
Kilang A = 13 hari
Kilang B = 9 hari
Kilang C = 6 hari

10. | 20x+2y =180 1
2xy +12x* =700
Xy + 6x% =350
y =90 -10x 1
x(90 —10X)+ 6x? = 350 !
2x* —45x+175=0
(x—5)2x~35)=0 1 °

35
X=5x=—
2 1

y =40,y =-85
Panjang dan lebar kedai ialah 40 m dan 5 m masing- 1
masing
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Jawapan/ Answer:

S.K: 4.1 Hukum Indeks

1. 23x=5 — p-2(x+1)
23x=5 — 9—2x-2
3x—-5=-2x—-2
3x+2x=5-2
5x =3
v 3

5

2.4%(43) — 4%(4%) =3
64(4*) —16(4*) =3

48(4%) = 3
4* = 3

48
4* = !

16

1
4* = Py
4% = 4—2
x=—2

S.K: 4.2 Hukum Surd

1.a) 29?2 + (V2%)° = (6v2)
(2¥)2%2 +2* =72

Leta = 2%
a’?+a—-72=0
(@a+9)(a—-8)=0

a=-9,a=8
2*¥ =8
zx:23
x =3
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b) > (2 +V3)h = 2(v3 - 6)
h_4(\/§—6) 2-+3

T 24v3 2-3
h=4(2\/§—3—12+6\/§)
22— (V3)'
h=4(8\/§—15)
4-3
h =32v3 - 60
h =—60+32V3

2.2) (V39)" + (3%)% = (2v3)’
3* + (3% =12

Leta = 3*
a’?+a—-12=0
(a+4)(a—-3)=0

a=—4,a=3
3*=3
x=1

b)=(2 +V5)h = 5(v5 + 3)
h=10(\/§+3)x2—x/§

2445  2—-+5
h:10(2\/§—5+6—3\/§)
22— (V5)'
h=10(1—\/§)
4—5
h=-10(1—V5)
h=—10+ 10V5
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SK: 4.3 Hukum Logaritma
1.(a) logg x = p,logey = q

log, xy = log, x +log, y

2.(@) loggax =p,log,y =q

x aP
0 =2
X
— ap_q
y
\ X
08a y p—q

X
log, ; = log, x —log, y

3.(@logax=p
(b) x™ = aP™
log, x™ = pn

log, x™ = nlog, x

4.log,y = 2 +log,(x — 2)
log, y —logy(x —2) =2

Yy _
1og2(x_2)_2

_
C(x-2)

y=4(x—2)

22
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5.log,y —log,9=1

log, 9

logzy—10g24
log,9

log,y — log, 22

log, 9
2log, 2

log,y —

log, 32
2

log,y —

2log, 3
2

log, y —
log,y—log,3 =1

y
log, = =1
0g23

21 =

W<

y=6

S.K: 6.2 Hukum Linear dan Hubungan Tak Linear

_12-2

lm=——=-2

1-6
12=-2(1)+c¢
c=14

logioy = —2logigx + 14
logioy + 2log o x = 14
logioy + logo x2 = 14

log,o x%y = 14

x?y =101
1014
y= 2
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2m=—=-1

1-3
3=—11)+c
c=4

logipy = —logox + 4
logioy +logiox =4
logigy +logox =4
logipxy =4
xy=10*

_ 10*

Y=

3.log;py =log,o k(2.8) =
_m
logioy =logqg k +1log;((2.8)

m
logioy =logqo k— ;10810(2-8)

logioy = [-mlogy¢(2.8)] o +logo k
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JAWAPAN

(a)

(b)

T,-T,-12
(a+6d)—(a+2d)=12
d=3

1, =42
a+10d =42
a+10(3):42
a=12
T,=177

12+(n-1)(3)=177
3n=168
n=>56

(a)

(b)

(c)

a=6000,r=1.022,n=7
T, =(6000)(1.022"")
= 6836.86

T, >18000

(6000)(1.022)"" >18000
(n-1)log,,1.022 > log,, 3
n—1>50.48

n>51.48

n=>52

T, =(6000)(1.022°") = 6345.68

= 6545.68 — 6000
=546
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(@ 7 =0,d=-15

a+(n—lﬁi=0
180+(n—1)(-15)=0
n=13

(b)) a=x,d=-4
x+(13-1)(-4) =0

x=48
© P
Si; = %[2(180)+(13—l)(—15)] =1170
0
13
Si; = 3[2(48)+(13 ~1)(-4)]=312
=1170-312
=858
(a)
(i) | Te=500+5(50) = 70 buku
(ii) | 7, =1000
500+ (n—1)(50) =1000
50n =550
n=11
(b) 12
Siy =?[2(500)+(12—1)(50)]
=9300
=9300x0.08
=744
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(a)

(b)

(©)

m 3072
768 m
m* =2359296
m=1536

S, =756
a(26—1)
2-1

a=16

=756

T, >13000
12(2)"" >13000
(n—1)log,2 > log,,1083.3333

n>11.0813
n=12

(a)
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(®) =85,,-S;

:%9%(20)}%{9%(5)}

10519
8

@ 7=2(1)-5=-3
Ty =2(20)-5=35
_20

: (-3)+35]

=320

S2O

b) T,-7,=120
[a+(6-1)d |-[a+(3-1)d |=120
3d =120
d =40
T3, > 3500
a+(12-1)(40)> 3500
a> 3060
13, > 3500
a+(11-1)(40) > 3500
a>3100
3060 < a <3100
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(b)
80(i
4

© ¢ _ 80

(@) a=150000,7=0.92
150000
®1-0.92
=1875000
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® | @ | 7,>10000

150000(0.92)"" >10000

n— 1
0.92)"" > —
(0.92)" >

ne 1
log(0.92)"" > log—
0g(0.92) >log

1

log—
15
log 0.92
n<33.48
n=33
(i) 150000(1-0.92)
S35 =
1-0.92
=1755326
10. | a=100,r=0.98
50>100(0.98)""
0.5>(0.98)""
log0.5 > (n—l)log 0.98
n—1>3431
n>3531
n=36
11.

T,=10p+5,5,— S, =55p+1,d =6
a+(8-1)(6)=10+5

a=10p—-37
%[2a+(9—1)(6)]—%[2a+(3—1)(6)]:55p+1
6a—-55p=-197

6(10p—37)-55p=—197

p=>5
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12.

(b)

a=12,r=1.05
_1.2(1.054—1)

S =
! 1.05-1
=5.172 juta

=855,

12(1.05° 1) 12(1.05* 1)
1.05-1 1.05-1

=4.171juta

Keuntungan

=0.17(4.171)
=0.709 juta

13.

(a)

(b)

3ptq _q-p

15p+q 3p+gq

9p* +6pg+q° =14pg—15p* +¢*
24p* —8pg =0

8p(3p—q):O

r=0.,q9=3p

S.q=3p

,_3Ptaq
15p+gq
_ 3p+3p
- 15p+3p

147




(©)

15=3p
p=5,a=90

s =20 _i35

14.

(a)

(b)

(©)

Sy =123
20
7[2a+(20—1)01] =123

20a+190d =123
S, =12

%[2a+(5—1)d]:12

Sa+10d = 12(20a +40d = 48)
Selesaikan
150d =75

d-1
2

5a+10d =12

5a+10(1J:12
2

a=14

Too =1.4+(20-1)(0.5)
=10.9

15.

(a)

(15+x)—2x=10x—(12+x)

x=3
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16.

(a)

(b)

(©)

C =2nr
C§:2n(r+2):2nr+4ﬂ
G, :27t(r+4):27rr+87r
d=4n

S =g[2(2m)+(6—1)(4n)] =150z

r=75

Ty =(2nx7.5)+(9-1)(4r)
=47r

17.

(a)

(b)

a=10,r=0.95
T, =10(0.95)""
=7.35

S, =100

10[ 1-(0.95)" |

1-0.95
0.95" =0.5
nlog0.95=10g0.5
n=135

=100
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18.

4
Ty =30000(1.045)""
= 40825.85
B
Ty =30000+(8-1)(1500)
= 40500

Beza
=40825.85-40500
=325.85
19.
(@ 16-x=y-16
x+y=32
®) a+2d=m..... 1)
a+4d =n......... (2)
2)-)
d=" m,a= 2m—n
T, —2m—n+6(ﬂ)
T, =2n-m
©) =032
r=4.8
20.

(a)

150




(11) Tn+1 = Sn+l _Sn
:[3(n+1)2—(n+1)J—[3n2—n]
=6n+2

() || 48_3x
x 16
3x* =768
x=16
Gi) | »=3
=8-S
16 (10 16/ 5
:3(3 —1)_:3(3 -1)
3-1 3-1
=157392
21.
(a) ,230-33)
2
a=-48
3(2)(2-33)

S, == —

S, =-93

a+T,=S,

T, =-93+48

T, =45

d = —45—(—48)

d=3

—48,-45,-42,...

T .,=42
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®) =5,-5,
_3(20)(20-33)  3(7)(7-33)
B 2 2
=—117

(©)  3n(n-33) - 100

372 =991 -200>0
n>34.9
n=35

22.

(a)

@ | 7,=5-S

(i) ]]5 :SIS _514

=[5(15)-(15) |-[5(14)- (147’ |

=24

(b) 5, >150

%[2(1)+(n—1)(3)]>150
3n* —n—-300>0

n>10.16
n=11

(©) 77, =840+10(204)
=2880

152




23.

(b)

(©)

(1)

T, =137781
(=7)(-3)"" =137781
(-3)" =(=3)
n-1=9

n=10

(ii)

T, =0.9375
1

(60)(5JH =0.9375

6—1
6n :66
n==~6
(i) 240000(1.12° -1)
S =
1.12—-1

=1947645.37

153




(i) | 7, >3000000
240000(1.12)"" > 3000000

log (1.12)”_1 > logg

log—

_1>—
log1.12
n>22.29
n=24

24.

@ 5 =21 -20n
]—;1 = Sn -S -1

EG —2;n]—[2(n—1)2 ~20(n-1)]
=[ 20> ~20m ][ 2> ~24n+22]
—dn-2

(b) 7, =4(10)-22
=18

25.

S, =a+ar+ar* +..+ar"* +ar"!

rS, =ar+ar’ +ar’ +.+ar" +ar”
1-2
S,—-rS,=a—ar"
Sn(l—r)za(l—r”)

1_ n
5 2a=)

" 1-r
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JAWAPAN

GEOMETRI KOORDINAT

SOALAN

SKEMA

MARKAH

1.

Diberi H adalah titik dalam garis EF yang paling
hampir dengan G. Maka EF dan GH adalah serenjang.

m =_63 _ 1
EF — 8-(-1) 3
10

EF:()=5(—1D+c > c=="

EF: y = ~x +—

1 —_— —_—
mGHx(?)— 1, om. = 3

GH: (— 2)=—3#4)+c - c=10
GH: y =— 3x + 10

Cari koordinat H (x,y), persamaan serentak

y =— 3x + 10

_ i, .10
(_)y_ 3x+ 3
10 20
O=—7x+T

x =2 y =4 -H(2,4)

Jarak GH :

V@2 = 92+ (4 = (= 2))° = 6.325 meter.

SOALAN

SKEMA

MARKAH

2.

a) | Kecerunan PQ= — 3m = jj

3
—3m——2

m =L
-2

b) | Biarkan koordiant R sebagai (x, y)

-1
Kecerunan PR =3m = -h
_y-1

3m = —

Gantikan m = % ke dalam persamaan
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GEOMETRI KOORDINAT

Y1

x—1

3 _
==
3x — D=2y -1
3x —3 =2y -2

—4

Kecerunan QR =m = -—

Gantikan m = % ke dalam persamaan

y—4

L
2 x+1

x+1=2yy -4

x+1=2y-8
X — 2V == Qv (2)
Persamaan (1) — Persamaan (2)
2x = 10
x =5

Gantikan x = 5 ke dalam persamaan (1)
15 -2y =1
2y = 14
14

Koordinat R ialah (5, 7)

PR=7(5 — 1)* + (7 — 1)°
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GEOMETRI KOORDINAT

(a) y
)\ I2t,t+1)
1
I
1N\
: > tinggi
[
! \ K(10+¢,0)
h -
0

ta[;ral{

Luas AIOK = %xtapakxtinggi

1
26 = —x(10 + t)x(t + 1)

£+ 11t — 42 =0
(t — 3)(t + 14)=0
~t = 3ataut =— 14

t = 3 (keranat > 0)

(b)

y
% 12t t+1)

I
I\M?\ J(4t, t+5)

| pembahagi dua sama
| tegak lurus OK

0

|
: 4 X
| K(10 +t,0)

Koordinat titik tengah 1J ialah,

6t 2t+6
M(Z =)

=MQ@3t, t + 3)
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GEOMETRI KOORDINAT

Bagi memastikan titik M adalah sama jarak dari O dan M,
titik M mesti terletak di atas pembahagi dua sama serenjang

untuk OK.

~ Koordinat-x bagi M = % (koordinat-x bagi K).

1
3t =7(1O + t)

St=2
PK 1
2) i
Ve +e-0" _ 1
Ve ro-0’ K1
K=2x+1+y? 1
C+ax+4+y? T 4
4x?-8x +4+4y*=x*+4x +4 +y?
3x2+3y?-12x=0
x2+y?-4x=0
N1
b) Kecerunan KS = ;:2 =2 K1
Persamaan KS
y-0=2(x-1) 1
y=2x-2 N
c) Gantikan y = 2x — 2 ke dalam persamaan lokus P
X2+ (2x-2)*-4x=0 K1
X2 +4x?-8x+4—-4x=0
5x2-12x+4=0
(5x-2)(x-2)=0 K1
2
=0 X= 2
_ 2 a2
- _5
Yy=—5
2 6
d) | (a) Luas AKSN =— [ — (- )] K1
= %units2 N1
e) ¥ +(-2?*-42)=0 K1
0=0
Titik ( 2, -2 ) terletak pada lokus P kerana koordinat x = 2 N1

dan y = -2 memuaskan persamaan lokus P
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GEOMETRI KOORDINAT

a) | (1) masukkan x = 7 dany = 4 ke dalam
2y = kx — 132(4) = k(7) — 137k = 21k = 3

(i) |2y =3x — 13 y =— %xZ(— %x) = 3x — 13 -
daripada (2)

2
y=—50B)=-2
~koordinat P adalah (3, — 2)

b) [ () |bilay = 0,

3x — 13 = 03x = 13x = —-

3’7 m+n

(ii) —_ 2
Mps 3

persamaan garis lurus RS ialah
y — 4 =—=(x - 7)3y — 12 =— 2x + 143y =— 2j

©) | AP = 2AR(AP)" = 4(AR)'(x — 3)" + (v + 2)" = 4|(x —

a) | Koordinat bagi titik ¥ = (2, — 4).
Katakan koordinat bagi titik 4 = (x, ).
Diberi AW =Y WM

24W=WM

2x =27+ (y-4y=Q2-2y+ (@ -(4y
4 (x*—4x+4+)*—8y+16)=(0+64)
4~ 16x + 16 +4y* - 32y + 64 = 64
4*+4y* —16x—32y +16=0

X+ —4x-8y+4=0

b) [¥*+)P—4x—-8+4=0
pada paksi-x, y = 0.

X +0-4x—-8(0)+4=0
x* —4x+4=0
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GEOMETRI KOORDINAT

x-2)(x—-2)=0
x=2
mAB = g:g
=1
mAC = —1
D(0,6) = [1(x)+3 22) 1(y+32(8)]
0 =L34 atau 6 = %16
A(-4,2)
y-2=-1[x—(-4)]
y=-x-2

1

26 = —|-42 28 xy —42|
1

26 = — |(— 4x8) + (2xy) + (xx2)| — |(2x2) + (8xx) +
1

26 = —|- 36 + 6y — 6x]

26 =-18 + 3y — 3x -------—-—- (1)
y=-x—-2 - (2)

26=-18+3(-x—2) —3x

x=L
-3

1
y=—5-2

.

(ﬂ &L) = (1,6)

2 72
—1+x _ 10+y
2 =1 ’ 2 =6
- 1+4+x=2 , 10+y=12
x=3 |, y =2
~ Rama (3, 2)
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GEOMETRI KOORDINAT

b)

Apabila jalan dari rumah Ali ke rumah Anita berserenjang kepada

jalan dari rumah Bong ke rumah Rama

3k —10)=—(h + 1)
3k —30=—h -1
3k =— h + 29 (2)

Gantikan (1) ke dalam (2)

3k =— (2k — 11)+ 29

3k =— 2k + 11 + 29

3k =— 2k + 40

5k = 40

40
k_s

k=28
Gantikan k = 8 dalam (1)
h=128)—- 11
h =5

(a) Kawasan yang disempadani oleh jalan rumah Ali, Bong

dan Rama =

- |58 — 1351028

=150 — 2 — 24)— (- 8 + 30 + 10) |
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GEOMETRI KOORDINAT

1
?|40|

20 unit2

9. a) _ _ P1
(1’4):( 5-|-3p’ 2+18j
4 4 K1
jo2*3p N1
4
p=3
b) K1
jarak =(3=(=5) +(6—(-2)) NI
) jarak:8x/5 unit @ 113137 unit
c
P1
ng—(—2) K1
-(=3) N
-1=1(3)+c¢
y=x—-4
: _, 3(12)+2(0)  3(5)+2(0)
10. a) () [R=( ; ) J; ) K1
36 N1
:(T' 3)
(i) |m== P1
y—SZ%(x—12)orequivalentOR CZ% K1
y=%x+% N1
(i) | 5 1003)+(-2)(5)+ 12 (0) - (-2)(0) - 12(3) - 0(5) | K1
=23 N1
b)
SO = 2SP

Ve -1+ -5’ =20 - (- 2’ + (@ - 3)°
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GEOMETRI KOORDINAT

K1
3x° + 3y + 40x — 14y — 117 = 0
N1
. —442  —1+1
11. a) (a) Titik tengah CD = (T+’ T+) =(—1,0)
_ —1-1 1
Moo= "33 =73
MpgX Mcp=— 1
mAB= - 3
Titik tengah CD (— 1,0) atau mug=— 3 1
Persamaan garis lurus AB: |
y—0==3(x+1)
y =— 3x — 3 1
b) | () y == 3x — 3 ()
y=2x+7-(2)
(1) —(2):0 =— 5x — 10 1
x =— 2
Apabilax=-2,y=-3(-2)-3
=3
Koordinat bagi lampu isyarat ialah (-2, 3) !
(1) |y =—3x —3
4
1==3(—=%)—-3
(-%) 1
1=1
Jalan raya AB melalui bandar E.
1
12. a) |x—2t __ 1
x—t t
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GEOMETRI KOORDINAT

yt—-20=F—x

yt=3F—x  mmmmeee- (1)

dy+x=4+27
x=4+2F - 2p —mmemee ()

b)

Ganti (2) dalam (1)

yt=3—(4+2£-2y)
yt=2y=¢-4
Vit-2)=(@-2)(t+2)
y=t+2 (ditunjukkan)

x=4+27 _2(t+2)
x=2£-2t
x=2(t-1)

d)

y=t+2

t=y—-2 - 3)
x=2t—1) --—----- 4)
Ganti (3) dalam (4)
x=2v-2)y-2-1)
x=2(y-2)(y—3)
x=2—-10y+ 12
2~ 10y —x+12=0

13.

QR:y -y, = m(x —xl)
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y—3=—2(x—-26)
y=—2x+15 £)2

0=Q,
%x+5=—2x+15
x =4

Gantikan x = 4 ke dalam@ ,
y=7
Maka, koordinat Q ialah (4,7)

b) | Luas== 064037 0050 |
-1 _
=142 + 20 — (12) |
-1
=— 50|
=25 km’
¢) | Nisbah jarak TO : TQ=m:n
_ Am+n(0) 21 _ 7m+n(0)
3= m+n atau 4 = m+n
3(m+n) =4m 2Ilm+ 2In=28m
3m+3n =4m 7m=2In
m = 3n m = 3n
m_3
n 1
TO: TQ=3:1
14. a) [0(0,-2)
b) | Anggap W sebagai titik penamat. Oleh itu , W( -3,2)
PW =3 - (- 3) + (- 6 - 2)°
PW = 10 unit
c) m =m,,
—6—(-2) _ 4
3-0 3
=1 _3
m, =" =7
3
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GEOMETRI KOORDINAT

0,—2),y = (- 2)==(x — 0)

y=%x—2

d PR 2 3 2
N =
4(PR)° = 9(QR) 1
1
44X -3 + @ +6)=9& -0 + ¥ + 2
4(X° - 6X +9 +Y + 12Y + 36) =
9(X 4+ Y + 4Y + 4)
4X° — 24X + 36 + 4Y° + 48Y + 144 =
9x° + 9v* + 36Y + 36 1
5X° 4+ 24X + 5Y° — 12Y — 144 = 0
15. a) X + - 1
a b
lzig6x + logy -1 K1
-logx +2logy==6
2logy=logx+6
logyZ%logx + 3
b) Iogy=%l0gx + 3
- 3
logy = logx*® + log 10
1 K1
logy = log 1000 x *
1 N1
y = 1000x °
) | 4PQ=3PR
PO _ 3
PR ~ 4
PQ : QR
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GEOMETRI KOORDINAT

3:1 P1
ﬂl;ﬁ=o ATAU Lﬁy 3 K1
X=2 Y=4
Koordinate R (2,4) N1
d) | Luas POQ == x3 %6
=9 atau
PQ=13"+ 6 -
_ /45
K1
Luas : %x 45Xt = 9
Jarak terpendek , t = 2.6833 Nl
1(r+3)+2q 1(p+4)+2(r+1) \ _
16. | a) ( 2, - )_ (20, D) corvere P1
3_61_ — =
r+ 3+ 29 = 6q p+2r+6=373p
r=4q — 3 r+3=p
p=4q — 3+ 3
p = 4q
N1
b) | (1) r=1 4q—-3=1 p = 4(1)
4q = 4 p=+4
q=1
A(1,2),B(2,4),G(4,8) m, =
\ /@/ m,. = 2
P1
t
S
3 K1
t=—2=6
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GEOMETRI KOORDINAT

N1
(1224 xy12/=10
K1
1
S 1[1(4) + 2(y) + x(2)] = [2(2) + 4(x) + y(1)]| = 10
=14 + 2y + 2x — 4 — 4x — y|=10
ly — 2x| = 20
y — 2x = +20 Kl
y — 2x = 20 @y — 2x =— 20
y—2x—20=0 @y —2x +20 =0 NI
17. | a) [T=(4.0) N1
Let A= (p, q), therefore
2p+i®) _ 2@+16) _
1+2 4or 1+2 0 K1
p:_lo s q:_3
A=(-10,-3)
N1
b) |G) [y=2x+8
5(2x +8) —x =22 Kl
X=-2
y=2(-2)+8=4
U=(-2,4) N1
(ii) | Area of STU=—-|8 — 4 — 2604 8 6]
1
== TIBO)+ A+ (2)6) - 6(4) -0 4®) |
= 18 units?
N1
18. a) |x=0,)’=16,y=-4,4
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GEOMETRI KOORDINAT

Koordinat A= (0, 4)
y=0,16—-8x=0,x =2
Koordinat B= (2, 0)

Kecerunan 4B = % = 2

Persamaan garis lurus 4By =— 2x + 4

P1

P1

N1

b)

Kecerunan BC =%

Persamaan BC:
0=—(2)+c
c=-1

y = %x—l

K1

N1

1

y=2x—-1 1, y'=16-8x 2

2
ganti pers 1 ke dalam pers 2:

(5% - 1)2 = 16 — 8x

%xz—x+1=16—8x

X' — 4x + 4 = 64 — 32x

X+ 28x — 60 = 0
(x—2)x+30)=0
x =2 (abaikan) @ x =— 30

y=5(—30) - 1=-16

Koordinat C = (- 30, -16)

P1

K1

N1
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SKEMA SUKATAN MEMBULAT

NO. SOALAN MARKAH
SOALAN
1 [4m]

s =joO
Sr=120
kY4
0=—_..Nl
12

1
Luas sektor=—(12) 20
2

1 (5::)
= —(12)2 =
2 12

= 30x...K1

Sz 180°
ZLAOB=—X =75°
12 T

1
Luas segitiga=—(12) %2 sin 75°
2

= 69.55 cm?...K1

atrau

12

1 5w
Luas kawasan berlorek = —( 12) 2(—) —sin75°...K1K1
2

Luas kawasan berlorek =(30n— 9.55) cm? ... .N1(dalam sebutan n)
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[ NN

PQ R O S

4 1
(a) kos LTOR=§//k0s 95...1(1

£2TOR=60"

ZTOR = gmd. N1

(b) TS>=82+ 82— 2( 82) kos120° ...K1

TS=13.86cm...N1

T oo
=—rad...Pl

180° 6

£25=30"° X

T

TO=(13.86) (6)...1(1

T0=2.31n...N1

(¢) Luas kawasan berlorek =

8.724

[(8m]
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0 AB
(a) sin ;=—...K1

.

2j

0
2j sin EzAB...Nl

Beza

= 0.353cm...N1

(b) £AOB=1.2rad = 68.75° ...P1

= Panjang lengkok AB — Panjang perentas AB
= 5(1.2) —2(5) sin 34.38° ...K1K]1

[6m]

12=j(2.9)
j=5...P1

A=%(52)(2.4) ..K1

=30 cm?...N1

[3m]
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1 54
r0+ 2r=54 dan Er29:180 or r=——

2+ 6
1( 54 \2
—| ——16=180...K1
2\2+0

5 8
(20-5) (50—-28) =0 or 67:5,;...]{1

5
—//2.5...N1
2

..K1

[4m]
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(@) s =jo
10 = 2060
6 =0.5rad

£ZBOC = 3.142 - 0.5
= 2.642 rad ----- P1

luas sektor BOC = 7 (20)2(2.642) - K1
= 528.4 cm? ----- N1

(b) £BOA =05 x =2
3.142
= 28.64° - P1

X = jarak serenjang dari B ke AO
5in 28.64° = ~- - K1

Jarak serenjang dari B ke AO= 9.586 cm.
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3

(a) luas sektor 0CD = 3 (3k)? G) =9k? | Mana-mana
luas sektor OCD = = (2k)? (—) = 4k?
2 4

luas sektor ABDC = 30 cm?
9k? — 4k? = 30 ----- K1

5k% =80
k? =16
k=+4

k>0,
makak = 4 ----- N1

(b) OD =3(4)=12cm
0OA=2(4)=8cm

Panjang lengkok AB = 12 G)

— 9 cm? Mana-mana
3 satu ----- K1
Panjang lengkok CD = 8 (Z)

=6 cm?

Perbezaan di antara panjang lengkok AB dengan CD = 9 cm? — 6 cm?-K1
=3 cm?-----N1

(@) luas sektor OCD = %(8)20 =326 Mana-mana

1
luas sektor OCD = > (2)2(2n) = 4n satu

luas sektor OCD = luas bulatan ABP
320 = 4 ----- K1

T
0 =

g rad
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(b) Panjang lengkok AB = 2(0.39275)

= 0.7855 cm Mana-mana

Panjang lengkok CD = 8(0.39275) satu
= 3.142cm

Perimeter rajah ACDB = 0.7855+ 3.142+ 6+ 6
=15.9275cm
=15.93 cm ----- N1

() tansPAB =2

<4PAB = 36.87°
3.142

= .87° %
36.8 180°
= 0.6436 rad ----- P1

£PBO = 180° — 90° — 36.87°
= 53.13°

£POB = 180° — 2(53.13°) ---—-K1
= 73.74°

= 73.74° X
= 1.287 rad ----- N1

3.142

(b) AB* = AP? + PB?
AB =62 +8% =10

luas sektor = % (5)%(1.287) ---- K1
= 16.09 cm? ----- N1

10

BC? =r?+47r? ---K1
BC? = 2r?
BC = V2r--N1
luas sektor BCD
= l(BC)Z@

2

3.142

_1 2 o
=30 )(40 X Ta0°

) =K1

= 2nr? NI
4
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Pengamiran

I. (@ y=4x+c
9 3

. 3 2 2
® @ y:3Tx+3; —4x+c2=(1)3+%+4(1)+cc=—7y=x

Wy o P+ 2 g - Ty =

-2
3xtn) . — 3 4

-3
[32x +7) " = —o pYe

3 2
(b) —ij:3x2+4x—3y=3Tx+4%—3x+c4=(1)3+(1)2—3(1)+ cc

3. (@) dy _ 3x2x—4) =%x— 3y = 3 _ 3.4 ¢

dx 4x 4
4 4

(b) ]
y=f(x3_1)de=xT—x+c—1=%_2+CC=_3y=XT_x

4. (a9 1
J2g(x)dx = f()] g(x)dx = 5f(x)
(b) () 6x> 2
y =J(6x = 5)dxy =—=——5x + ¢ —3=3(2)" - 52)+ cc == 5
(i) (0, -5)
5. (a) 2

F) = [(2x + 6)dxf(x) = ;2 +6x + cf(X)=x + 6x + c10 = (2)° +

(b) () k(2)—6=0k=3
. y=f(3x—6)dxy=%x2—6x+c—6=i§ﬁ—6(2)+cc=0y

3x(%x - 2) = 0x =0, x = 4(0,0), (4,0)

6. (@ —3x—-—6=0x=—2
2

2
y = [(- 3x — 6)dxy =— X _ 6x + c4 =—ﬁ_—2L—6(— 2)+ cc =—:

2 2
(b) 4
(2x4+1)—x(2) 1 1 4 1
- 144 - 144[ _ ]
(2x+1)° (2x+1)° { (2x+1)° 2(H+1 2(H+1
7. (a)

2
—4x+8=0—4x=—8x=2y=f(—4x+8)dxy=—4Tx+8x+c
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10.

I1.

12.

13.

14.

(b)

(a)

(b)

(©)

(a)

(b)

(2)

(b)

(2)
(b)

(a)
(b)

(©)

(2)

(b)

(a)

2
42x — 1)’ =82x — 1)° { ex - D' =4e@-1"'-eWw- 1|

8( 5) =— 40

ff(x)dX—ff(x)dx+ff(x)dx =5+ 3 =8
2 2
{f(x)+£pdx=4—5+[px]5=4p(2)—p(5)=4+5—3p=9p =-

4 4
[g() = [3dx =10 — 3[x]. =10 - 3(4 — 2)

2
2 2
4 4 , 14 , ,
Jkx — [ g(x)dx = 14k["7] - 10 = 14k[%L—%L]= 14 + 10k(1—26—
2 2 2

O p2)’ - (= 2)=10p =2

(i)

2 2 ? 2(-2)° —2)° 2
y=f(2x —x)dxy= = —%+C—8=%—%+cc=—?y=

— =— 1M —2x—5y—f(2x—5)dxy—

X
tangen 5—2x tangen

— 2(kx — 2)=— 1kx — 2 = —k(5) =~k =+

1 1 2 19
y—f( x—Z)dxy—z(Z) —2x+cl=505)-20B)+cc=—"y=

-3
7 5 7
Jfedx = [ f(x)dx + [ f(x)dx =3+1 =4
3 3 5
2 2 2

zif(x)— mixdx = 22(3) - m["TZ]: =26 — m[ﬁ _ ﬁ]: 2 _ m[g

3 3
[ fodx + [ kdx = 3k3 + [kx]z =3k3 + k(3 — 2)= 3kk =%
2 2

3 3 3
[kf@)dx +  gGodx — [ 4dx = 10k(3) + 5 — 4[x]. = 103k + 5 — 4(3
2 2 2

— 2[x] =— 4 — 2(h — 1) =— 4h = 3
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by @ —-10
1 7 7
) [ Fdx — [ kdx = 2510 — k[x]z =25 — k(7 — 2)= 25 — 10k =
2 2

15. (a) ] )
y = [ (4 + 1D’dxy =SB Ly oy = GxtDL
(b) . ;
(6x—5) 1 1
= - =—-—X = P
y =[x = 5) "dxy = 6 T YT ey €
16 (a) 3
Luas/Area = [3x —x + 2
0
357 2 3
= [ >~ 3 T Zx]
0
_ |33 _ &
_[ 2~ 3 T 2(3)]— 0
= Zlunit’

2

(b) 1
a) Luas/Area = [y +y — 6dy
-2

y3 yz 1
[T t - 6y]_2

- [l o s[5 o2

33 .2
= e unit

17 (@) x4 2x =— x

x(x+3)=0

x=0x=—3

y=—(—=3)=3

A(- 3, 3)

(b) O
[ (= x)dxdx
-3

x3 3x2 0
[_ 3T 2 ]
-3
=3’ 3(=3)°

9
2
() @ -2
[ (= x)dx — [ (x" + 2x)dx
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18.

19.

(a)

(b)

(2)

20 3 2_2
S D S | S
2 3 2

-3 -3

2 3 2 3 2
ﬂ[o _ (_ i—_3L)] _ n[ 2’ | 22’ ((—3) L 263

2 3 2 3

97 -
15

1 12 1.2 1
?x=\/}?x = XgX —x=0x(;x—1)=0
x=0 atau x =9

Apabilax = 9, y = =(9) =3

Maka, koordinat A ialah (9, 3).

9 m

f(x/g - %x)dx = f(%x - \/;>dx
0 9

3 3
[ixz — ile9 0 = [%xz — %xz]m9

27 1.2 2 5 27
18 - =1 Zm (2 18)
3
EUNCI S
6 - 3

x3+3x2—2=x+1
x3+3x2—x—3=0
X(x+3)—(x+3)=0
(x+3)5x2—1)=0

x+3)x+Dxx—-1)=0
x =— 3 atau x =— 1 atau x =1
Apabilax =— 3,y =— 3 + 1
=— 2
Apabilax =— 1,y =— 1+ 1
=0
Apabilax =1, y=1+1
=2
Maka, A(— 3, — 2), B(— 1, 0) dan C(1, 2).
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(b) Jumlah luas
-1 1
= f[x3+3x2—2—(x+ 1)]dx+ f[x+ 1—(x3+3x2—2)]dx
-3 “1

=_f1(x3+ 3x° — x — 3)dx + }(—x3— 3x° + x + S)dx
- -1

= %x4+x3—%x2—3x]— 1 -3+ —%x4—x3+%x2+3x]l -1

1 1 81 9 1 1 1
= T—1—7+3—(T—27—7+ 9) +[—T—1+T+3—(—T+1

=4+ 4=8

20 (@) 30x — 2)" = x(4 — x)
x—1Dx-3)=0
P(1, 3), Q@3, 3)
3
) f[4x —x - (3(x — Z)Z]dx
1
3
[1—6x2 - ix3 - 12x]

2 3 1

26 - 43)° - 120 - (£ - 2@’ - 1200)]

16

3

21. (a) X3 = 4x

x3—4x=0

X x2 — 4) =0
x(x + 2)(x —2)=0
x =0 atau x =— atau x = 2
Apabilax =— 2, y = 4(— 2)
=— 8
Apabilax = 2 y = 4(2)
=8
Maka, P(— 2, — 8)dan Q(2, 8).
(b) 0/ 3 2 3
Jumlah luas = f(x — 4x)dx + f(4x - X )dx

-2 0

=[x — 260 — 2 +]2x* - Tx'eo
=— (4 -8)+(8 -4

= 8 unit’
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(c) ) 2 2 6
Isi padu = ‘r[f(16x - X )dx
0

16 3 1 7
= 11[ 3 X —X ]2 0
_ 128 128
= (5= - )

512

- 21

_ 8 .3
= 24 1 unit

22 (a) %(%k)(z + 4)
' k

le

) }(zm2 — 10x + 8)dx
Lk

3 2
4 10
[Tx _ Tx + 8x]
1
Wk

20 | gk - (4(2k)3 - 10(§k)2 + s(ik))]

7,3 15 , 2
?k _Tk + 4k

N

k

23. (a) %=2x—6

y=x2 —6x +c
32=(-3)*-6(-3) +¢
y=x2 — 6x +5

b) y=(x-3)-4-12
y = (x-3)*16
7

Luas =| [ X' — 6x — 7 dx|

-1

RS 2 7
—[T—3x —7x] 1

1L = 307 - 7D [ - 3(- 1) = 7(= 1))

=9433 @ 94+ @ ==
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24. (a)

(b)

(b)

25. (a)

(b)

3x =9
X =3

3 2
LuassegitigaZ%x 3x9 =% @ f3xdx:%-0=—
0

Luas kawasan berlorek = 18 _%: 4.5

(1) —le = 6 —2x, gantikan (3,9)

2

y=6x —x + ¢

9=6(3) — (3)° + ¢
2

y=—x + 6bx

(i1) 3 2
Isipadu di bawah lengkung =7t [ (= x° + 6x) dx
0

3 4 3
=nfx — 12x + 36x
0

= n[’;—s — 3x" + 127
— T[[
E-3@)" + 123)) - (& - 300" + 12(0))]

=1(129.6 — 0)
=129.6 T

Isipadu di bawah garis y = 3x
3

—nf (3%) dx @—m(9)’x3
0

3
=n/ 9x’dx
0

— 1 [3%°] =7 [3(3)°- 3(0)]
=8Im
Isipadu kisaran = 129.6m - 81m
=48.6T
dh

o = 0.75t

h =— 0.375t° + 24

h =— 0.375(5)" + 24
h=14.625
h=0

— 0.375t + 24=0
=8
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b b
J2f(o)dx = Z[f f (x)dx‘

2[5]
10 unit’

@) (— %x)z =x+9

4x’ — 25x — 225 = 0

(x + 5)(4x — 45) = 0
4_5

x ==5x=—
x<0,x==5y=2
A= 5, 2)
(b) 2. 2 1
Luas / Area =f(y - 9)dy - = @)5)
0
, 2
y
T
0
_|@
_[T— 9(2) — 0]— 5
= %unit2
(c) 3

2
Isipadu / Volume = wf[ (y° — 9) dy
2

3

5 3
= X — 18
—11[5 3 +81y]2

_ 3)°  18(3)° 2’ 18(2)°

_ n[(% -0y 81(3))— (LLS -8y 81(2))]
1 .2

= 9?Trunlt

(a) —ZL = 4x
X

[dy = [ 4xdx

y = 2x2 + ¢, L(1,6)
6=2(1Y%+c¢

4=c

y=2x*+4

(b) !
Luas=[Px L] - [ ydx
0
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1
Luas =[1 x 6] - [ 2" + 4 dx
0

1

]

0

Luas=6—[2§

Luas =6 - [2(1) + 4(1) — (2(0) + 4(0))]

4 ,
Luas = = unlt

(c)
Isipadu = [ Tx’dy
4
y=2x>+4
—4 2
2 *

Isipadu = ; Tt(-;L‘l) dy
4

6
Isipadu=m[2- — 2 dy
4

, 6
Isipadu = n[yT - 2y]
4

Isipadu = n[ (6) — 2(6) — ( O 2(4))]

Isipadu =T unit’

(a) y—3x2—6x
Y 6x — 6

dx
0=6x—6
x =1
y = 3@1)° - 6(1)
y =—3
(1,-3)
(b) :

Luas=[PxL]- [ ydy
0

1
Luas =[1 x 3] - [ 3x° — 6x dx
0

1
3 _ 6y
3 2 0

Luas=3—[
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Luas =3 - [1° = 3(1)" = (0° = 3(0)°)]
Luas = 5 unit?

(c) ;
Isipadu = [ ﬂyzdx
0

y =3x"—6x
1 5 2
Isipadqun(3x - 6x) dx
0
N 2
Isipadu=m [ 9x — 36x + 36x dx
0

) 9x° 36x° 36:°
Isipadu = n[—— ———+ — ]
0
5 3 2 5 3 2
Isipadu = n[ 9(51) _ 36(31) + 36(21) _ (9(;)) _ 36(30) + 36(20) )]

) .3
Isipadu = 7%11 unit

30. (a) a=-2,b=3
(b) 7
[ f(x)dx = 4
-2

3 7
[feodx + [f(x) dx =4
-2 3

7
13+ [f(x)dx =4
3

7
J fG) dx == 9
3

3 @ Ak,y), x=k y=6x—x

dy _
dx—6 2x

L —m =6 - 2k
X T

A(k, 6x — x), B (3, 10)

10—6x—x2
6 — ok = d-loxr]
K — 6k +8=0
(k — 2)(k + 4)= 0
k=2
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32.

33.

(b)

(a)

(b)

(2)

x=k=2,y=62)—(2)"=8,A2,8)
3

Luas =5(8 + 10)(1) - [(6x — x°) dx
2

3 3

Luas=09 - [3x2 — XT]
2
3

Luas=9 - [3(3)2 -5 - (3(2)2 - 273)]

1 .2
Luas = = unit

(12, 12) :x=12,y=12

2
y = ax
12 = a(12)°
12
Rraia
1
1_,

y = ax

1 2
y =17
12y = x

Isipadu=m[ 12y dy
0

12 P
Isipadu = T[[Ty]
0

Isipadu = [6(8)° — 6(0)"]
Isipadu =384 unit’

3y = 2x
x=y2—1
3y = 2(y" - 1)
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(b)

0-2)2y+1)=0
1

y:Z’y: iy

y=2

x=2"-1

x=3

AG3,2)

2 1
Isipadu==nfx2dy - nfxzdy
0

3y = 2x, —L—x

x = y -1
Isi adu=1‘t} (—3L)2dy — n} (yz — 1)2dy
b o\ 0

) 5 2 3 1
Isipadu = [ 4(3)] T[[y? — % + 1]
0
Isipadu = n[—g(j) — —3(2) ]—
v 2’ ©° _ 20
T[lT— + 1 — ( s T 3 + 1)

Isipadu=m (6) — n( 185 )

Isipadu = 1—?1'[ unit’
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FUNGSI TRIGONOMETRI
TRIGONOMETRIC FUNCTIONS

(a) (sinB)? =sinf X sinH

=2 w2
IERE 1
=4
75 1
ino 2
sin 5
(b) tan @—cos @ _2_% 1
Pty
=g 1.
@Rt 1
:2+4\/§ 1
19
(a) tan195° = tan(60 + 135) P1
_ tan60+tan135
" 1-tan60tan135
__\3-1
T 1-(B)CD K1
_V3-1
=n N1
(b) tanY =5—4tanX ......... (D
tan(X —Y) = -1
tanX —tanl
1+tanXtanY
tanX —tanY = —1 —tanXtanV ...... 2 P1
Sub (1) into (2)
tanX —5+4tanX = -1 —tanX (5 —4tanX)
4tan’X +10tanX —4 =0
2tan’X +5tanX —2=10 K1
(2tanX — 1)(tanX —2) =0
1
tanX = > atautanX =2
X=26.75, X=63.43
1 K1
tanX = > tanX =2
N1
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tan¥ = 5 4(1)
an = 2

tanY =5 —4(2)

Y=7157 Y= 10843(ignore) N1
X=26.75, Y=71.57
(a) (sin x — cos X)(tan x +cot x) = (sinx — cos x) (::;’; :;z)
. sin?x+cos?x
_(Slnx —cos x) ( sinx cosx )
=(si — K1
(Sln X —cos x) (sinxcos x)
sinx __ cosx
“sinxcosx sinx cosx
1 1
~ cosx sinx
= SecC X — CosecC X N1
@) (i)a=2 b=2 c=-1 N1
nl
(i) k>1 k<-3
K1
nl
@ 2 1
(b) 3 !

(©) (45,3),(135,-3),(225,3),(315,-3)

(d)(e)
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P1

P1
P1
P P _ K1
-
e e b {
1 =
X
=4 —— nl
y T
4 solutions N1
a) LHS K1
=1-2sin’x
=1-2(1-kos?x)
=1-2+2kos?x N1
=2 kos’x—1
b)
..‘:
) C) Persamaan
= x
y=2-%
Lukis Garis lurus | N1
x K1
> y= 2-=
0 e 2n T
: : Bilangan
(1) | Bentuk kosinus Pl envelesaian = 4
Amplitud p1 | PENY N1
Bilangan kitaran Pl
2
(@) tan x + kot x
1
_ 2
T sinx | kosx
kosx = sinx
1
_ 2 sin x kos x
" sin?x + kos?x
1
= sin 2x
(b) (i) h=2, k=2, p=-1 2
1,1
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1
P1
P1
P1
K1
N1
Number of solutions = 3 N1
P1
x P1
1T P1
AN
K1
> X
0 T
2
14
N1
3 3x
y=—-—5=
4 2

T N1

Number of solutions = 3
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10

(a)

v

(b)y=-2

(c) 2<y<0

11

Number of solutions = 2

12

( ) 2sinx kos x
—(1-2sin2x)

sin 2x

koc 2x

K1

K1

193




(b)

Benmuk tan x

P1

¥ Ulang 1 kitaran P1
& |, TEE=y=om P1
2t \ '
I k\l i -
o ] 1 1 r T E
0 \ nja w2 \\31;:;4 .
(ii)p=0 N1
13 | (a)
3
y
i
1
0 -} X 7" 2n X
Graph cos x
1 P1
Graphy = |kosx—5| P1
Label amplitude P1
Label 0, 27 P1
(b)y=k-m K1
T<k< % +r N1
14 | (a)

LHS

tan” x —cot” x = (sec:— l)—(i.‘(::s,fnr;1 - l)

sec’—cosec” NI
OR
RHS

(l+lan:x)—(l+ml: .I')

3 3
tan " x—cot™ x

Kl
N1

Kl
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x 0 0.5 1 1.5 2.0 2.5

¥ 2 1.41 0 -1.41 -2 -1.41

Refer to the graph

Shape of cosines graph Kl
7 points plotted correctly NI
Correct axes and uniforms scales Kl

NI

()

kos -’-[-x+l=0
2 4

—

ZX( kos ;—T-x]z(——l-)XZ
2 4

2kos = x=- =
2 2

. K1
’ 2
From the graph,
*x=1.16,x=2.84 N1
*follow the x values from their graph.

vA

|
25,

15

(a)

sinxkos {E] + kosxsin (E) — (sinxkos (E) — kosxsin (E])
2kosxsin (E}
1
2kosx (E)
kos x

K1

N1
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(b)

X 0 T T In I
4 2 4
y 5 2 -1 5
Bx
Bentuk kos P1
e Titik maks / min x
5 — Kitaran atau pusingan / p1
. Anjakan
1
—y
0 T
1
| Penyelesaian W
(c)
kosx(2sinx + 1) =0 “
kosx = 0, 2sinx+1 =0
x=90°, x=270° N1
x = 180° + 30°, x = 360° —30° Nt
16 | (a)
LHS
=2":_+t ‘s ‘:- Kl
cos X {an SeC r] OR other valid method
=2cos’ x—1
=cos2x Nt
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(b)

4

N

P
Shape of cosine K1
Amplitude (V= -4, Vma= 2) K1
Number of cyclesin 0 = x < 2mrad = 2 K1
3cos’x-1=2-3 or y:£—3 K1
Fia Fra
MNumber of solutions =4 N1
17 | (a)(i)
LHS: {1+sin A}{l-ll- sin A} LS8 A{cos_ A) K1
cos A{l+ sin A) cos A(l+ sin A)
1+2sinA +sin’ 4+ cos® A
cos A{l + sin A)
sin® A+cos®4=1or M
cos(l + sin A) K1
= 2zec A ( shown)
cos.d N1
(a)(ii)
1
sec30’ = =2
cos 30 N1
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(b)(i)

¥

6 _‘r (2n,2) P1
S
= o B y = |2 sin x| P1
A
: . L = P1
9 13 T\ 3Ix /21{
2 \ 2 /
4 /
-1 \\ / 2 si
h ) Y=2sinx
\\ //
—= o
(b)(ii)
_ X
Draw the straight line correctly for Y = T K1
Number of solutions for |27 sin x| = x are 4 OR K1
Number of solutions for 2.7 sinx = x are 2.
Number of solutions for |27 sin x| = x are 4 AND N1
Number of solutions for 27 sinx = x are 2.
18 | (a)
2
3
2
1
180° 360°
Shape and cycle P1
Amplitude and negative sin P1
Shifted P1
modulus P1
(b)
3x
= o K1
Draw ¥ ~ 2r K1
N1

Mo. of solution =7
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(a)

cosecB =q
i
sin 8 = E
g
sec (-8) = coz8 K1
q
= Jg -1 N1
(b)
L
3- ------------ - -
21 —————————— - -
b B s SRR
]
] |
T2 = 2 & =
2 2
Shape and sysle
Amplitude P1
Shifted P1
Modulus P1
P1
Daripada graf/From the graph:
O<k<1 N1
(c)
bseclB-20tan© =10
& 205ind K1
cos28 - cos@ =0
6-20sinBcosB =0
20sinBcosB =6
25in© cos B =0.6
sin 28 =0.6 K1
26 = 36.87, 143.13, 396.87, 503.13 K1
8 =18.44, 71.57, 198.44, 251 .57 N1

Cara 2/ Method 2:

6(1+tan*8)-20tan©® =0

6tan’©-20tan©®+6=0

3tan’8-10tan©6+3=0

(3tan©-1){tanB-3)=0
1

tan8=3,tan® =3
O =18.44, 71.57, 198.44, 251.57
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(a) kos (§+§) = 35in%— 1
1 — 2sin? @) = 35in%— 1

25in2§+ 3sin§— 2=0

Sin% =2
2 2
y = 60, 300

K1

K1
K1

K1
N1
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PERATURAN PEMARKAHAN

SUB
BIL PEMARKAHAN MARKAH JUMLAH
1 @ °®P,x2 1
80 640 1
(b) 83! 1
7
241 920 1
(c) 101~(6x51) 2
3542 400 1
2. @ n! 66
(n—2)2 1
(n—-12)n+11)=0 1
n=12 1
9 1
(b) (@) (0-1) 1 8
20 160 !
9 9 9 9
i) oy Fe, F 2
6(2) 7(2) 8(2) 9(2)
60 840 !
3. | (a) 'C,x°C
10 .
6!
h = 1
®) Q) -
360 1 6
M
(i) 5><3! 1
360 — 72 .
288 .
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PERATURAN PEMARKAHAN

SuUB

BIL PEMARKAHAN MARKAH JUMLAH

4, (a) 15C2 1
105 .

(b) °C, 1 5
105-°C, 1
102 1
5 | (a) *C,x"C, 1
700 1
() (°C,x2C,x°C, )+ (°C,x2CyxoCy) 1

300 1 .
(c) 215! .
6!-240 .
480 1
& (@) PARAH : ; =60 1
PERAH : 51=120 !
Tidak sama kerana perkataan PARAH mempunyai 1

objek secaman. 5
() (*Cyx*C,x°C )+ (*C,x*C,x'C, ) 1
756 1
7. | (a) T3 1
30 240 1

(b) (°C,x"C, )+ (2CxeC, )+ (C,x°Cy) 2 °
1

2508
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PERATURAN PEMARKAHAN

BIL PEMARKAHAN M AS;EAH JUMLAH
8. | (a) (i) 61=720 1
(ii) 43! 1
144 1
4
(b) 5 1 6
a4 1
JR— X JR—
20 2
288 1
9. 2!
(@) 3 =6 L
ﬂ -6 1
2!
6 1 >
(b) °P,x"°P,x**P, 1
1
2 376 000
10. | (@) ("C,x°C,)+("Co®c, )+("Cox°cy) 2
66 L
) (°cyx°C,y )+(3C,x°cy) 1 5
16 )
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TABURAN KEBARANGKALIAN

1. a) P(Kedua-dua berwarna biru)
— (L)) = 2
_(20)(19)_ 38

b) P(berbeza warna)

(@) (@)6s) =5

2. a) {LL,LP,PL, PP}
b) X= {0, 1,2}

3. P(3)=~

P(1)=P(2)=P@) = P(5)=P6) =(1 -5 ) + 5=

P(Nombor berlainan)

=1 - P(11) - P(22) — P(33) — P(44) — P(55) — P(66)

=1 —5<%)(12_5)_(§)(%)

25 =npq

25=(50)q

S
I
byl
I
|
|

Il
I\JIH
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50 = n(+)
n=100

5. a)P(X>2)=1-[P(X=0)+PX=1]

= 1-19C, (0.6)° (0.4)!° — 1°C, (0.6)' (0.4)°
—0.9983

b) = x 800

=320

6. ) X~N(u, 02)
L — 0,674

3— u =0.6740 ...(Persamaan 1)

(370 — 674

o

-3 — p =-0.6740 ...(Persamaan 2)

(Persamaan 1) — (Persamaan 2) : 6 = 2(0.6740)
o =4.451

b) P(Lewat) = P(X > 5)

_ (5-0)
=pP[Z> 4.451 ]

=0.1308
7. a)X~B(5,p)

p>=0.01024
p=04
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b) P(X>3) = P(X = 4) + P(X = 5)
=5C, (0.4)* (0.6)! +5Cs (0.4)° (0.6)°
= 0.0870

8. a)X~N2,7)
P(X>2.6)=0.1841

P(z>22=2)=0.1841

2.6 —2
t

=0.9
t=0.6667

1.2-2 2.6—2
<Y< —
0.6667 z 0.6667 )

b) P(1.2 <X <2.6)=P(
P(-2 < Z<0.900)=1-0.0228 — 0.1841

=0.7931

9. a)i)X~B(20, 0.40)
P(X = 10) =2C}, (0.4)'°(0.6)"° = 0.1171

ii) PX<4) = P(X=0) + P(X= 1)+ P(X=2) + P(X = 3)
=200, (0.4)°(0.6)° + 2°C, (0.4)'(0.6)!° + 2°C, (0.4)%(0.6)'®
+ 20, (0.4)%(0.6)"
=0.01596

b) min =np = 20(0.4) = 8
varians = npq = 8(0.6) = 4.8

10. a) X ~ N(56 , 8%

P(X>40) = P(Z>2222)

=P(Z>-2)
=1-0.0228
=0.9772
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X —_—
2= =0.9772

x =390 (Bilangan pelajar lulus)

b) P(X>a) = 0.15
PZ>2222)=0.15

a—56
8

=1.37

a = 67 (Markah minimum gred A)
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