IR

th = AR fA]
Revision Notes:

1. Distance formula FEEE/NE
The distance between any two points A(Xy, Y1) and B(x,, ¥») h a rectangular coordinate plane is give by

ELF A E_EEOTRE: AC, yo) FT B, y2) 2 FIHIBEBE T 27k B, v

AB:\/(XZ—X1)2+(y2_y1)2 A(X)M
L Y1

2. Slope and inclination #IZREAEES

The slope of the straight line L passing through (2, 1) and (3, 5)
(2, 1) A (3, 5) VELGR L (9RR
5-1
3.9 <« Substitute X, =2, y; = 1, X, =3 and y, = 5 into
4 the formula m = Y21 | =
=7 X2 =X
1 (X1, y1)
=4

Slope of L L fyfl#=tan @ <« @is the inclination of L. 6 5 L HJ{E A -

4=tan @
6=176.0° (cor.to 3sig. fig.)
The inclination of L is 76.0°. E 43 L HYfEFAEZ 76.0°

3. Parallel and perpendicular lines MNZ{T43EHEE B 4%
Let m; and m; be the slopes of straight lines L; and L, respectively.

sz my il my R E SR Ly A Ly HIREE -
(@) Parallel lines {743
(i) If Ly // Ly, then my =mj.
Li/fLy > Himp=my e
(it) 1f my=mjy, then Ly // L,.
FZmi=my o HI Ly /Ly o

(b) Perpendicular lines I H 4%
(i) IfLy L Ly, thenmy x mp =-1.
LiLl Ly Afmyxmpy=-1-
(i) fmyxmy=-1,thenl; L L.
Fmpxmy=-=1-HlL L Lpe

44
Ly L,
slope|= 7 /
A~
slope = m,
> X
(0]
[

4. Mid-point formula
e.g. If M(x, y) is the mid-point of the line segment joining A(1, 6) and B(3, 10), then

& M(x, y) 2352 AL, 6) A1 B(3, 10) HYLRELHY %S » H]

1+3 _ . 7
X=-"—=2 < Substitute x, =1 and x, = 3 into
the formula x = u_ (%, ¥2)
(x
y= 6+10 = 8 « Substitute y; = 6 and y, = 10 into
yl + y2 (X1, y1) i

the formula y = o 0



5. Section formula
e.g. P(x,y) is a point on the line segment joining A(1, 1) and B(4, 7). If AP : PB =1: 2, then

A
:M:2 <« Substitute x, =1, x, =4, r=1and s = 2 into the
1+2 formula X:M.
200D +1(7 s
+
:%23 <« Substitutey; =1,y,=7,r=1ands=2
+
into the formula y = M. 5 > x
r+s

Worked examples:

e.g. 2.1 In the figure, the coordinates of A and B are (2, —4) and (10, 11) respectively. Find the distance
between A and B.

B > A B HYASEES B (2,-4) I (10, 10) » 5K A F B 2 REIAHERE - y| B(10,11)

Solution

AB= \/(10-2)? +[11- (-4)* units EAAr
= /8% +15% units Efi7
= /289 units EAfir
=17 units Efy

e.g. 2.2 Inthe figure, A(-3, 1), B(4, 4) and C(7, 1) are the vertices of /AABC. Find the perimeter of /\ABC,
correct to 3 significant figures.

& A(=3, 1) ~ B(4,4) #1 C(7, 1) & AABC HYJEES - K AABC YT » #EWEZR = (I AT -
Solution
AC= [7 — (-3)] units EEfiz = 10 units EEAr

0
| A2, -4)

B(4, 4)
AB = |[4-(-3)F +(4-1)? units Bifr= /58 units EEfr

BC = (7-4)? + (1-4)* units Efir= V18 units EAfir

Perimeter of AABC L

- A3, 1) 1)
=AC+ AB +BC

= (10 + 58 + /18) units EEfir 5 X

= 21.9 units EEA{1r, cor. to 3 sig. fig. (CEIEE = (7 B 5TEIF)
e.g. 2.3 Inthe figure, the coordinates of A and B are (2, —3) and (8, 5) respectively. Find the slope of AB.

[ - AR BHYAAERIT R (2,-3) FI (8,5) ° K ABHYRRE -

Solution B(8, 5)
Slope of AB  AB [fJf}% |
_ 5-(-3) 0 X
8-2 | A2, -3)
_ 4
3

e.g. 2.4 Inthe figure, A(3, k), B(1, —1) and C(-2, —1) are the vertices of AABC. It is given that the slope of
AB s 2.

BIcF  AG,K) ~ B(L 1) FI C(-2, 1) £ AABCHIIERS - CAIABRURERR 2+ v,

(@  Find the value of k. 3K K FY{H. -
Ny

ol / X




(b) Find the slope of AC. K AC HYR}% -

Solution
(a)Slope of AB AB fy#}#=2
k=2
k=3
(b) Slope of AC AC Hyf}%
-1-3

-2-3

4
5
e.g. 2.5 Determine whether P(-1, 7), Q(3, —4) and R(7, —15) are collinear.
HEr P(-1,7) ~ Q@3, —4) M1 R(7, -15) A HL&R -

Solution

Slope of PQ  PQ HYRR Slope of QR QR fy4}%
_ —4-7 _ —15—(-4)

S 3-(-) T 7.3

_ 1 ]

I I

- Slope of PQ =slope of QR PQ &% = QR FYREE
~ P,QandRarecollinear. P~ QfR 43 -

e.g. 2.6 In the figure, L, is a straight line passing through the points P(1, 4) and Q(5, 6) while L; is a straight
line passing through the points R(2, 3) and S(4, 4). Show that L; // L.

Solution

G 6-4 _ 1 Q5.0
Slope of Ly Ly YR} = T P(1, 4)

gsze= 4-3 _ 1 “ S(4, 4)

Jhlm= 475 = 1 L

Slope of L, L yfh& 12 2 iZ/ R(2,3)
" Slope of Ly =slope of L, Ly FYR}E = L HyREE © '
R Y/ R

e.g. 2.7 In the figure, L, is a straight line passing through the points P(4, 12) and Q(14, 10). A straight line L,
passes through the point R(1, 1) and cuts the x-axis at S. If L, // L, find the coordinates of S.
& - Lo —fRiEE P(4, 12) 711 Q(14, 10) HYE 4R » L& —fRiEia R(L, 1) Ay B4R HL 8L x i
FHACIA S o 35 Lo/l Ly » 3K S AYAAREE -

Solution
Let (s, 0) be the coordinates of S. 3% S FJAAFE Ay (s, 0) © y
L /L P(4,12)
- g _ 52— 5 L= Q(14, 10)
..Slope of Ly =slope of L, Ly FAIRER= L HyRER N
10-12 _ 0-1 R(, 1)
14-4  s-— PR
=6 e) S X

.. The coordinates of S are (6, 0). S FYZLFEE (6, 0) -



e.g. 2.8 In each of the following, the straight line L is perpendicular to AB. Find the slope of L.

TETFIESET - B4R LEEF AB » 5K L AYREE -
Solution:
(@) y (b) y
A A
L B(2, 4) X B(2, 4)
L I
(0] > X 0 > X
K A2, -2)
A(-3, -4)
_4-(-4) 8 " L.LAB
Slope of AB = 2—(=3) 5 and  ABis a vertical line.
L | AB L is a horizontal line.
Slope of L x slope of AB = -1 . SlopeofL=0
Slope of Lx%z—l L L AB
5 Koo AB R IRSNEEL -
Slope of L =-1x A L B—{&/K 45 o
c : L #y#lE =0
K

e.g. 2.9 (a) Given A(2, -1), B(6, 11), (x, y) is the mid-point of AB. Find the coordinates of M.
B AR, -1) k2 B(6, 11) > M(x, y) /& AB YL © 3K M HYALEE -
(b) Given A(Z, 0), M(3, 7) , M is the mid-point of PQ. Find the coordinates of Q(x, y).
ERAL 0K M@B,7) » MJZ PQ HYHES » 3K Q(x, y) HYAAHE -
Solution:
(a) By the mid-point formula, we have FR#E B/ > BTS¢

«= (2+(6) yo—1+ll
(2) 2
=4 =5

Coordinates of M M ffJ4AFE = (4, 5)
(b) By the mid-point formula, we have
(3) = (]')j and (7) = (O)J
2 2
X=5 and y=14
Coordinates of Q = (5,14)

e.g. 2.9 Given A(-6, 3), B(6, —6), P(x, y) is a point on the line segment AB such that AP : PB=2: 1.
Find the coordinates of P.
ELRT A(=6, 3) 52 B(6, -6) » (x,y) ‘& HE A(L, 1) 71 B(4, 7) Hy&REs HAY—BE » Hrp
AP:PB=2:1- 3k P ffyssfeE
Solution:
By the section formula of internal division, we have R A4 BERYERBE A > A1



@+ NI
- () = (-3)
Coordinates of P = (2, -3)

4
1 THIEMES » SRATATI FIERE - (UVEEE » EZLRAET ¢ )

(@ A(4,-3),B(-2,5) (b) C(-9, 1), D(6, -7)

(c) P(-6,-1),Q(-1,2) (d) R(4, 10), S(8, 3)
2. THISHER » SR I LA -

(@) A(-3,-5),B(0,1) (b) C(1,-7),D(4, 8)

(c) P(2,-7),Q(6,-4) (d) R(-5,-3), S(7, 11)
3. THISHET - HIEFLE =B A .

(@) A(-5,-4),B(1,-1),C(7,2) (b) D(0,5), E(4, 3), F(9,-1)

(c) P(=3,6),Q(5,4),R(9, 3) (d) S(-4,-6), T(2,-2), U(11, 4)
4. FHIEHET KA AR B ATEGEIER - (AT - USRS = a8 - )

(a) by

2 v B(5. 6)
A0, -3)~
A(l, 2)
/4 /{ -"

5. %ﬁﬁPm—ﬂWQP%%+a%Eﬁ%ﬂ$%—g’?k%ﬁo
6. THISED » FP(THLEL PQ (Y ELGITRRE -

(a) P(4’ _2)’ Q(71 3) (b) P(_51 5)’ Q(l, 4)
7. THISED KRG AB Y ELITRRE .

(@ A(-1,-5), B(3, 9) (b) A(6, 1), B(10, -2)
8. THI&HET - 35 ABJ/CD -

@) A(L, 3), B(7, 12), C(-2, -6), D(8, 9) (b) A(-4, 8), B(11, 2), C(3, 5), D(13, 1)
9. THISHED » U PQ LRS-

(@) P(-4,6), Q(5, 3), R(-1,-9), S(2, 0) (b) P(-7,-5), Q(-2, -1), R(-8, 6), S(4, -9)
10. R E AL EDEH b AQ, 4) ~ B(n—1, n) ~ C(2, -5)71 D(6, ~3) VU%h - FHI&I5ch » 5k nfgfe -

(a) AB//CD (b) AB L CD
11, TR » S e A Tk Ly A A

(@ A(3,-7),B(5,9) (b) C(-1,6), D(7,-8)

() P(4,3),Q(-2,-11) (d) R(-5, 2), S(-9, 10)
12. M Z4LEL PQ 1925 « M Al P (AR5 HI1Z (6, ~2) FI (4, 5) = 3 Q 9t -
13. % P(-3, ~8) 43 A(7, p) I B(q, 2)I4RES - 5K p il q I -
14, FHIEED » PRI AR B HULEL FHB: o sk P AL -

., _1-6)+2(6) _1(3) +2(-6)




15.

16.

17.

18.

19.

20.

21.

(2)A4, 9), B(7,-3); AP:PB=2:1
(D)A(3, -6), B(10,1) ; AP:PB=4:3
(©)A(-5, 8), B(9, ~13) ; AP : PB=5:2
(d)A(-4, 2),B(6,12) ; AP:PB=3:7

P Z4¢Fs AB _EHVELEE AP PB=2:3 - Bl P By HIE (10, -5) AI(L, 1) - oK A HYAAEE
P(-4, -2) /235 A(h, —11) 1 B(-3, K)HY4REZ LHURE - %5 AP :PB=3:1> XK hF1KHY(H

& - P(8, 2) ~ Q(-4, 7) F1R(3, 1) /&R = A FHHAVTEES - — 2R I8 30 m RAVEIMEE
2 I o [ BRI e 55 2 sl R RS 2K -

v

Q-4,7)

X\P(S’ 2
N\ .
N

X

R(3.-1)

[ - O S [FAL - AR B HYALEETHIE (16, 12)F1(7, 24) - ANOAB E—(EHE A=A » HfLAZ
HF -

A B(7,24)
(a)K4REE OA 1 AB VR E -
(b)>K A\ OAB (Y HTE -

A(16,12)

]

B > A0,/3) ~ B(L, 0)F1 C(2,/3) 5 AABC THEEE - AABC 2—({F%8 = f U IE ? SRR IRNY

=2

A(043) C243)

N/

) B(1,0)

[ o Lo — i A, 8) M1 B(-5, 4)HYELR - L@ —RifEiE C(-6, —4) HEL x filifHzcht D HVE
& o 45 Loll Ly > K DHYAREE 4 L

L2

0V~D

C(-6,-4)

&S > APQREZ—HEA=AF » Hf£QEHA - QI RAVAEIHIE (S5, 1)F1(-9,-3) - P2
y Bl EHY—HE o K P HYAREE

v

0(-5,7)
” 6



22

23

24

25

26

27

. [EF - AOABIYIEELE A(a, 0) ~ B(b, ¢)Fl1 O(0, 0) -

HRRAE -

%
B(%\

" ™ X
( )| M~ Aa,0)

. [EF > A3, —4) ~ B(=2, -7)#1 C(6, -9) /2 AABC HYTEHS -

(a) 3K AB -~ AC f1 BC FUEFE -
(b) 5 AABC E—(EE A=A -

A

=M By OA B -

0

<
B(-2,-7)

A3,

-4)

C(6,-9)

=5H A\AABM #1 ABOM HY

. [ > Aa, 0) ~ B(0, 16) 1 C(-8, 0) 254 = F4 T ABC FYTEE) - Hrfi AB = AC -

(@) *Ka#yfE -

(b) 5k AABC HIfE R - e ZE = (T - /

B(0, 16)

C(-8,0)

A(a, 0) !

. Bl - OABC Z—{EINE - CZIE y il EAY—RR A YAAEEE (12, 6) < AC A1 OC YR EAHS -

(2) 3K CryALHE -

(b) % AB 51451 BC 2/K3F43 » sk OABC [YHEfE -

B

A(12, 6)

0

X

B LRI P16, -5) 1 Q(4, L0)AVELSH - L B X BIAFHATHY A o K A HAAH -

L

N

\‘<10)
A )
X

0 \
P(16,-5)

. [Ed o BAIC R x Bl EAIBE - AR D2y i EAOEE - P 24REE AB _FEU—E5 - B~ C ~ DI P Hy4k

#oTRE (12, 0) ~ (18, 0) ~ (0, 18)F1(3, 6)

(a) % AL -

y

D



28.

29.

30.

31.

32.

33.

(b) KVU3ETR ABCD BYHE T -

& - A6, 2) ~ B(-2, 0) 1 C(-4, X) /2 E A =4/, ABC HYJER: » Hfh ZB 2 HFA -
(@) >KxHYE - C-4.x)

(b) sk /BAC -
>A(6‘ 2)

B(2,0) |0 !

& > P AT Q VAR BIVE (4, )M (-7, -1) » Q Gr[REAIIF#1 jgd 90° £ R -

() B RATAAME - P(-4,3)
(b) APQREE—EE A=A ? IR EZE
07, -1y X

R > ALE x @il EA1 B AT y il | o C(-2, —4)F AB -y —%f > {1 OC L AB ©

(a) K AR BAyALME - A
(b) 3k A\OAB HYTIf - ; i

X

C-2.-4) Njp

[l ALE X Bl EAT Bfﬁﬂﬂ: AABC E—(EHEHA=AF » T £CEHMA - H CHYALEEE

(6,-6) - AC IRl > :
2 A

X

(@) >k AR BHYLLIE -
(b) 3k A\ABC fyHE I o

C(6,-6)

& > P, x) ~ Q(3,3) ~ R(11, -3) 1 S(x, 10) /2=, PQRS [fyIHE: » FAf PS//QR -

(@) K xHYMH - V P8, %)
(b) K PQRSHYRF » #EME R = AT - o
eI

0 \/

R(11,-3)

Bl > P(-1,-2) ~ Q(3,-5) ~ R(6, —1) 1 S(2, 2) 2 VU PQRS fyIEES -
(@ 3k PQ - QR -RSHIPS - 1
(b) 3559 PQRS &—{EEHH -

S(2,2)

oy ? R(6,-1)
P(-1,-2) <
\




34.

35.

36.

37.

38.

39.

40.

41.

42.

(& - PQRS Z—{EFATIUEI - P~ QI R BRI HITE (-3, 6) ~ (-1, -2)F1(8, 4) -

(@) >k SHYALEE -
(b) T(x,y):& PQ LHy—%EE

P(-3, 6)

(i) DAxFETy- Y\i
(i) 75 ST LPQ > 3K T HyLLfE -

(iii) 3 PQRS HyTEiRS - |

Q0(-1,-2)

8 AR, )T B(-2, 4) {iEL - C & x il EHY—E5(#HE AC=BC -

(@) K CHYAAEE -

(b) —(rEAEHE C 2 AB HYES - IRIEENS ? BRIV E 2 -
A5 M(p, 0) ;2282 A(Q, 7) R B(L, p) AYEREZAT L > SK p Rl q HYME ©

P(-2, a)/2 2% Q(2b, 5) M1 R(a, b) HY&REZ EHY—Hl - % QP :PR=2:5> 3K aflbHY{H -

)8 A(-10, 3p) f1 B(6, p) Mi: - AERAREE AB 2 x Hifi_EAY C &l -

(a) 3k AB:BC -
(b) #% p=4- FIF (a) BHI4EE » 3K CHYLLE -

& A(7,1) ~ B(5, -1) ~ C(-3, -9)#ll D(-2, -8) PUEL - 241 M F AC By R &S o

(@) K M HyAAFE -
(b) &5 B~ MAI D k43
(c) >k BM:MD -

SREZ AB 7l X GilAT y ElAESCHY PR Q © 35 ARYALEEE (-6, 6)F1AP 1 PQ:QB=3:3:2> KB

P 1 Q HYAARE -
&l o HE A7, 4) A0 B(r, -2) VSR EZEL x Bl AE AR C

(@ 3K AC:CB-

(b) HEE4RES AB % y iifi [y D BE R r =
(i) sk DB:BC -
(i) )k AC:CB:BD -

R(8.-4)

A(Tr, 4)

X

& - AABC B2—EE A=A KT BEHMA > HBFEX#L - D/Z ACH—¥

{# BD L AC - AN D fYAARESTBIZE (-1, 4) (3, 6) -

(@) 3K BHYLLAE -
(b) 3K CHyAAME -
(c) 3k AD:DC -

A(-1, 4)<

B(r,-2)

D3, 6)




43.

44,

[l - 3 RE P(18, 24) Fl Q(-27, —6) HYSRELHL y BfHSCFY M » N & X Bl ERY—3HG > (£ MN L PQ - 4t

REGECPN £y sl LAY RES -

.
P(18,24)

(@) K MFI N AL -
(b) ¥ PN:NR - /M

ol /N

R

B » A\OABHYIEEEE A(@, 0) ~ B(b, ©) i1 O(0, 0) » Ml N 5351/ AB il OAHY1E; - OM £ BN
PSR P -

)

B(b, ¢)

ul SN A(u.O)'\.

(@) =% P1FI P43 515 BN F1 OM _FAYEL » {f BPy: PiIN=OP,: P,M=2:1 ¢ 3 Py Al P, (YA FE o
(b) FHIL - BEHOP:PM=BP:PN=2:1¢

SIEEE

45,

46.

47.

48.

49.

DA 6B Gt I B i i 2
A (-1,7)
B. (2,5)
C. (4,-6)
D. (0,7)

—PREER 3 I X WA y Sl AHCH A(p, 0)F1 B(O, —p) » Hrft p B —{ERNZAYF EL - SKESGRIYRER -
A 1

B. -1

C. 2p

D. -2p

& A3, 8)F1 B(-2, —2) WL - C & y #ili_Efy—%85 » {1 AB L BC « 3K C HYAEE -
A. (0,3)

B. (0,0)

C. (0,-1)

D. (0,-3)

M(4, -3)/243E% AB HYHRRE « AFI B 73 hilE x SR y il EAYERS o 5K AR B HYAREE -
A(8, 0) » B(0, —6)
A0, 8) > B(-6, 0)
A(0, -6) » B(8, 0)
A(-6, 0) » B(0, 8)

Cow>»

P(
A
C

-8) ~ Q(k, 4k A1 R(-10, 2) H&x - Sk PQ 1 QR »

5,
3:2
B.2:3
k:2
k:3

D.

10



S ERY

1 B AR B OSSRy (<4, —2) % (3, 5) - A GEIEUEE O M ST 1H1 el 90° Z A' - B AT
10 B % B -
(a) Zihi A % B frysefe -
(b) 38 AB I, AB' -

2. B P REE QEIASHES IR (<1, —4) B2 (1, 4) - P GRIEES O MIFFSH 5 NS 90° % P - Q A1 PR
17 BBfrE Q -
(2) FIHP' R QA -
(b) 9 PQ FATH: P'Q -

3. B C 2B D IS K (3, 6) K (2,5) - Cilb y B4 25 C - D 4E[5ES O JIERS 417 [ e 90°

£D-

(@) F C' K D' HyAEE
(b) 5594 CD #EHFL CD'

Bk MC 787 (optional)
1. 3% O ByJREL - 585 A R85 B 1YAAE5T Ay (20, 0) K (20, 15) » HI] AAOAB IS X A5 By

A 75-

B.
C.
D.

2. 5O Ryl -

c o w >

10 -
15-
20 -

5 M R85 N (JA5HE5 IR (0, 18) 2 (-26, 18) » HIl AOMN IS y 44K

_26 o

13-

OO
9o

ax O Fyli Rk

Yy e Ry

A.

B
C.
D

5.5°
. 18-

° Fh P~ G Q Kk RAVAAIEEST A B (9, 36) ~ (41, 36) K (41, 11) > A APQRHYIML:

235 -

. 250¢

11



ax O FyliHh - 5% A Rk B ARSI R (0, 29) K2 (20, 10) - Al AOAB HYZE/ LMY X 4445
A. 95
B. 10-
C. 145-
D. 20-

i O Rkl o 57k PR Q HYAAERITHN R (44, 46) K (67,0) » HIl AOPQ HYZE.LY y AAER Ay
A 22-

B. 23-

C. 335-

D. 44-

i O fy kG © 250G F ~ B G Rk H YA 750 % (0, 50) ~ (60, 50) K2 (40, 0) » HIf AFGH Ay L
Yy R Ry

A 16-

B. 27-

C. 34-

D. 50-



ANS:
1. (a) 10 By (b) 17 Bifir

(c) v3a s (d) /65 Hify

2.(2) 2_(b) 5.(¢) %:(d) %

~~
fad

26.6° (b) 45°

4. (a
5.

N

6. (@) gz(b) —%

29. (a) (1.=7)
30. (a) A (-10, 0), B (0, -5)
(b) 25 “E T A
31. (a) A(10, 0), B(0, -2)
(b) 26 7 Efir
32. (a) 16_(b) 47.9 Eafir
33. (a) PQ =5 Hifir, QR=5 EE{ir
RS =5 HBifir, PS=5 Hfir

7@ 2 o) 4 34. (a) (.6, 4). )
7773 (b) (i) y=-4x-6 (ii) (-2, 2)
10.(a) 7_ (b) 2 (iii) 68 /7 Hifir
11.(a) (4,1) (b) (3,-1) 35.(a) (-1,0)
© (3.-4) (@) (-7.6) 36.p=3.9=5
12. (8,-9) 37.a=3, b==2
13. 18 38.(@2:1 (b)(14,0)

14.(2) (6, 1) (b) (7,-2)
© (6, -7) (d) (1.9

39.(@) (2,-4) (c)3:4
40. Q(0, -6), B(2, ~10).

15. (-5, 5). 41.(a)2:1 (b)(i)1:2 (ii)4:2:1
16.h =21 k=1 42.@) (6.0) () (12, 2) (©4:9
17. Yes 2
18. () OA =20 Hifir, AB=15 Bifir 43. (a) M(0, 12), N(8, 0)

(b) 150 E\ /)\j—% ﬁZ (b) g
20.2,0). u@P (12 )P L)
21. (0, 5).

U@ 45.C 46.A 47.D 48.A 49.B
23. (a) B S 3t

— SR

24.(a) 12 (b) 57.9 Efir
25.(a) (0, 15) (b) 144 SPJ7EEfr
26. (12,0)

27.(a) (0,8) (b) 114 SFJH7EEfir
28.(a) 8 (b) 45°

1. (@) A(2 -4),B(7,5)
2. (@ P4 -1),Q(@,-13)
3. (@ C(3,6)D(5 -2
SR MC AL
1.B2.D3.C4AB5AG6C

13
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b= A
Revision Notes:
1. Trigonometric Ratios of Acute Angles $RAM=ALL

(a) Refer to the right-angled triangle ABC on the right. We have

_ oppositeside _ a adjacentside _ b oppositeside _a

sin@ , C0S6 = , tan@ = :
hypotenuse ¢ hypotenuse ¢ adjacentside b B
SEGHIEA=A ABC » II5E]
WLy C
sinezjj%j‘bzE » C0SO = WS _b tane—%zE ° a
®E c #lig o M b
6 [
A b C
(b) The following table shows the trigonometric ratios of some special angles.
NRETR—HRIAAN =ML -
0 [¢] [e] o
Trigonometric ratio 30 45 60
2
sind@ l i (or £ ) ﬁ
2 J2o 2 2
NE) 1, 2 1
cosé i — (or—=) =
2 J2 2 2
1. 3
tan@ — (or—) 1 J3
J3 3

2. Trigonometric Identities =&HE%ER,

(@) tanf= sind
cosé

(b) sin6+cos’0=1 (or sin“d=1—cos’d or cos’d= 1 —sin’f)
(c) sin (90° — &) = cosd

(d) cos (90° — @) =sind

1
tan@

3. Gradient and Inclination f}==RFIEH

(e) tan (90° - @)=

The figure shows an inclined plane AB. The gradient of AB =% =tan @, where @ is called the inclination of

AB.

If the gradient of AB is expressed in the form 1 orl:n,thenn= ﬁ :
n an

[ iR Ry —(ERHAT AB

AB AL & :%:tane L Hth OB AB M & o



e . 1 . e — 1
5 AB YRR DL o 8 1:niERFoR 0 HY n=m °

4. Angle of Elevation and Angle of Depression {[IFAFI{FHE

(a) When an observer looks at an object above him, the angle

T’
«=

between the line of sight and the horizontal line is called line of sight .-~
the angle of elevation. e -7

_-="angle of elevation

g . Horizontal lin
=~~. Jangle of depression orizontat fine

BB ANBZEALR M BT IPIPRR: - GERAIK PR Z

o .. IKF4R
GOPSETEYETOR line of sight™~~~.____
. . —
(b) When an observer looks at an object below him, the angle A Al N AT

between the line of sight and the horizontal line is called
the angle of depression.

B A NBRRALRY T TEIIER: - SERRIZK PR Z ]
IR FETE Ry I & -

(c) Refer to the following figure. The angle of elevation of B from A is equal to the angle of depression of A from
B.

2% NIE - A BAYMIAERH B G ARIINA -

ie. 0=¢
Horizontal line °
angle of depression, 9/\,/

B

_-"line of sight

Ac,f}'angle of elevation, ¢
Horizontal line

5. Bearings HArA

(a) Compass bearing and true bearing are two methods of indicating the direction of an object relative to another
object.

AT R dg » =& 15 2 & & EWENER S BT S — @Y I -

(b) In compass bearing, directions are measured from the north (N) or the south (S) in the form NOE, NOW, SOE
and SOW, where 0° < < 90°.

(e &R DT Al > 5 IEILSIEFEREIa R - TLL NOE ~ NOW ~ SOEFI SOW HYEHFoR » Hfr
0°< 8<90° -



(c) In true bearing, directions are measured from the north in a clockwise direction in a 3-digit form.

(EFHE AL ARE > 5 HEIFAEIZIRE S T REE - WA= B A& SHIAE -

e.g. (i) . (i) A

,;\_f\

, o [ .
400 477
[

° .1'2200
C \4 B C \ Z

The compassabearings of A,B,Cand D The true bearlsngs of A, B,Cand D fromO
from O are N55°E, S47°E, S40°W and are 055°, 133°, 220° and 328° respectively.

N32°W respectively.

FH O Mt A ~ B ~ C I D AYZEAE 5 {ir 1 O Jf3 A~ B~ CHIDAVEJTALA
537 HIlE NB5°E ~ S47°E ~ SA0°W A1 Sy AIIE 055° ~ 133° ~ 220° 1 328° -

N32°W o

Worked examples:

Eg. 3.1 In the figure, find the values of sing, cos@and tané.
(Express the answers in fractions.) (ZZZDIS#EFRR © )

Solution By Pythagoras’ theorem,
FIFH R EH -
AC =~/AB? +BC?
=207 1152
=25

sin¢9=£=1
AC

o1

3|
(6]
Ixlw o lo]w

cosezﬁz
AC

RS

oe)
O

tand =——
AB

S|&

15

20

e sing- opposite side ,
hypotenuse

oS0 — adjacentside ,
hypotenuse
__ opposite side

tan@ : — .
adjacent side

Eg. 3.2 In each of the following, find x. (Give the answers correct to 3 significant figures.)

(@) b (b) 8 cm

X cm
] '

) 9 cm (d)

11 cm

V24 cm




Solution

Eg. 3.3

Solution

(@)

(b)

(©)

(d)

= 15.1, cor. to 3 sig. fig.

tan x° = g
6
x = 56.3, cor. to 3 sig. fig.

V24

SinX=——
11

X = 26.4°, cor. to 3 sig. fig.

10 [cos| 48 [EXE]
The keying sequences (4§
2R FF) here are for calculators
of model fx-3650P. Students
using other models should

C— refer to the manuals of their
own calculators if necessary.

C 8[ + |[sin|32 Exg

9( + | 6 [ExE] (sHiFT)
o
¢l [tan [Ans|[EXE

()24( +]11[Exg
st
c{ (sHFT ) sin | (Ans| (EXE

Don’t omit the unit of x.

FERES X HIERAL -

Without using a calculator, find the value of each of the following expressions.
A HEH RO T Y% =HYE -
(&) 2sin60° tan 30° (b)

(©)

(@)

(b)

(tan?60° — 1) cos® 30°

2 5in 60° tan 30° = 2 x Y3 « L
2 3
=1
1
cos45° 2
tan45°-sin30° | 1
2
1
_i2
1
2
2
=5 (ory2)

tan 45° —sin 30°
(d) cos55° sin35° + cos® 35°

& sin 60° tan 30° means
sin 60° x tan 30°.

¢ cos?30° means
cos 30° x cos 30°.



(d)  cos55° sin35° + cos? 35°
= sin (90° — 55°) sin 35° + cos® 35° € cos 6=sin (90° - 6)

= sin 35° sin 35° + cos? 35°

= sin® 35° + cos’ 35° ¢ sin?@+cos?0=1
=1
Eg. 3.4 Without using a calculator, find the measure of #in each of the following, where 0° < < 90°.
s AN R EROR MY ory R/ » Horr 0°< 0<90° -
(@) 2sin #=tan 60° (b) tan26= _
2c0s30°
Solution (@) 2sin #=tan 60°
2sin@=+/3 ¢ tan60° =43
sin@ = ﬁ
6 =60° ¢ sin 60°=§
1
(b) tan20=——
2c0s30°
1
tan 260 =
V3
2x—— ¢ cos30°= N
2 2
1
tan20=—
V3
20 =30° ¢ tan30°= =
0=15° Vs
Eg. 3.5 Simplify each of the following expressions. fH{L 7125 = °
cos(90° -6
(a) Q
tan @

(b) sin (90° — @) tan (90° — &) +sind

cos(90°—¢) sing

Solution @ C cos (90° - @) =sind

tand  tand .
) e sin g _sin cosd
_sing sing sin@
sin@ cosé
cosd
=co0sd

& sin (90° — 6) = cosd

. . 1 .
(b) sin (90° - @) tan (90° — @) + sin@ =cos€><tan€+sm0 tan (90° — §) = ——
tan@
coséd .
=C0SO X —— +5in@ e 1 _ 1 _coso
sind tand sind  sing
COSZH ) cosé
=— +sing
sin@
_cos’ O +sin’ 0 C cos?f+sin?0=1
sin@
1

<23
=]
N



Eg. 3.6 Prove each of the following identities. Z5HH N7 &1 = -

(a) _coso =sind
tan(90° — 6)

(b) tan®@(1 + sing)(1 —sind) =sin’ @

_ cos®
" tan(90° - 0)
_ cosd

L ¢ tan (90 L
tan @ tan ( 769_tan0

=cosdtand

sing .
=C0SH x —— e tango SN

cosd cosd

Solution (@)

=sin@
R.H.S. =siné
" L.HS.=R.H.S.

cosé

. —————=sin#
tan(90° — @)

(b) L.H.S. =tan® (1 +sin€)(1—sind)

=tan’ (1 —sin’ 6 € Use the identity
(a+b)a-b)=a?-b%
= tan” 9cos’ ¢ ¢ 1-sin’ 0=cos? 0
_sin® @
cos® @
=sin’ @

x C0S% O

R.H.S. =sin*@
" LHS. =RH.S.
. tan? @ (1 + sind)(1 —sing) = sin’ @
Eg. 3.7 In the figure, AP and AQ represent two straight inclined roads. It is given that ZAPQ = 20°, AP =12 m
and PQ =25 m.

[ AP R AQ RFRMIREE RS - CRHILAPQ=20°> AP=12mAIPQ=25m -
A
12m

20° Q

0

I 25m |

(a) Find the gradient of road AP. Express the answer in decimal. >K7E & AP AYRER » BZEDU/NEFE R -
(b) Find the inclination of road AQ. K&K AQ HYEEF] -
(Give the answers correct to 3 significant figures.)

Solution (a) Gradient of road AP = tan 20° ¢ The gradient of road AP can be

L . o1
= 0.364, cor. to 3 sig. fig. expressed in the form 1 : N 20° or

1:2.75 (where 2.75 is correct to 3
significant figures).



(b) Refer to the following figure. Draw a perpendicular line from A to meet PQ at B.
Let the inclination of road AQ be 6.
2FE N EE kil A £ PQ HYTEL > EFELHL PQ AR B -
SRR AQ HYEHFAZE 0
In A\APB,

A

sin20° = ﬁ
12m

AB =12sin20°m :
cosZO"zE
12m

PB=12c0s20°m

0
B

25m :

QB = PQ - PB = (25— 12 cos 20°) m
In AAQB,

tanezﬁ— 12sin 20

QB 25-12c0s20°

. 6=16.6°, cor. to 3 sig. fig. ¢ 12(sin]20(+][ ()25

T . (=]12(cos] 20
.". The inclination of road AQ is 16.6°. I
__) J[EXE| [sHiFT [ tan
(Ans| (EXE|
Eg. 3.8 In the figure, B and C are points on the horizontal ground. The angle of elevation of the top A of a tower
from point B is 50°. The angle of depression of point C from A is 28°. The distance between B and the
bottom D of the tower is 30 m. B, C and D lie on a straight line. Find the distance between B and C.
& B BEAI C B [E—{E K PthE b - By B REHIG—FEEEAYTHES A RY(IAE 50° - H AJAIFS

C L/ 28° - B EISEAYEHED D HYEERER 30 m - B~ C Al D irjt[E—fRE&R L - 5K BAI CHY

pEEE -
(Give the answer correct to 3 significant figures.) 28f,\'/ ;
A\ 50°
c B
. . - le— 30m —
Solution ZACD =28° (alt. s, parallel lines) (EfT4RAVANSEF )
In AABD,
tan50° = £
30m
AD =30tan50°m
In AACD,
tan /ACD = 22 ¢ A
CD
tan ZACD = — "0 __
BC + BD 28°
BC + BD AD © —> 0
+BD=——— BC + BD
tan ZACD = Bc+
AD

C=———-BD
tan ZACD

_ (SOtan 50° 30) "
tan 28°

=37.2m, cor.to 3sig. fig.

. . . C 30(tan]50( + |[tan] 28
.. The distance between B and C is 37.2 m. =30 EE




Eg. 3.9 Ships A and B left a pier P at 1 pm. Ship A travelled at a speed of 20 km/h in the direction 143°. Ship B
travelled at a speed of 35 km/h in the direction x°, where 180 < x < 270. If ship A was due east of ship B
at 4 pm on the same day, find
fits AFORG BAE N1 LHFEEGAREEE P o iy AJiE 143° Y J7 (A1 DAZESR 20 km/h ffifT > fff Bty x° BY 7 [A] LA
R 35 km/h fitfT - Horr 180 < x < 270 - F5fify ATE[E H N4 4 BHILFE B AVIERTT » oK
(@) X, North
(b) the distance between the two ships at 4 pm. FEfSE T 4 BEAYFESE

(Give the answers correct to 3 significant figures.)

143°

Solution (a) Refer to the following figure. Draw a perpendicular line from P to meet AB at Q.
2% NE > 4E kb P 2 ABAYEESR » S F 4R AB HHACR Q - North

ZAPQ = 180° — 143° = 37°
PA = distance travelled by ship A in 3 hours
fitt ATE 3/ INRF IR T HYRE B

=20 x 3km ¢ Distance = speed x timgtaken
=60 km PEE = 2 < R R
PB = distance travelled by ship B in 3 hours
=35x3km
=105 km
In AAPQ, c P
cos ZAPQ = % S 60 km
PQ = PAcos ZAPQ = 60c0s37° km

In ABPQ, e @

= A
P
cos Z/BPQ = PQ = 60cass/ 105 km
PB 105
.. Z/BPQ =62.847¢°, cor. to 5 sig. fig. B

. X =180° + ZBPQ
= 180° + 62.847°

€ To reduce the error (3%7) due to
rounding off (M& 7 A), 62.847

= 243°, cor. to 3 sig. fig. (correct to 5 significant figures) is
used instead of 62.8 (correct to 3
(b) InAAPQ significant figures).

sin ZAPQ = QA
PA

QA = PAsin ZAPQ = 60sin 37° km
In ABPQ,

sin Z/BPQ = QB
PB
QB = PBsin ZBPQ =105sin 62.847° km

.". The required distance = QB + QA C If we use ZBPQ = 62.8°
= (105 sin 62.847° + 60 sin 37°) km 10 find the required

distance, we will only
= 130 km, cor. to 3 sig. fig. get 129 km.
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Part 1 =f4LL
£ MY EA=AZH > Ksin 0~ cos O Ml tan OFY(E < (1-2)
1. 2,
A
P
- 15
9 24 10
0
B 1 G Q 26 i
KTHNEHEA=AFHIARME - (3-10)
3. 4,
A
\
X
6
B 33
B = C
5. 6.
p A
o 24
) 30 .
Qj y4T P Bj . e
7 8.
C A
0 X X
8 6
[)_1 E B_.|

13 11



B %
P X
i R ] "
4 7
9.4 15
0
0 C

11. [E+ - ABCD Z—f{E1EJ7JF - H AED 2 —fRE4% - %5 AE=5F1AB=16 > K 0 -
A E D

0

B G
12. [E4 > ABCD & —{il& 571 - ¥4 ACHI BDAHAIR E - % BC=20F1CD =13 > 3K 0 -

A D

B C

13. & #EELE ABCD IYEIFEE 72cm? » 3K 6 -

A 9 cm D
L

B Z |—
15cm C

14. [ET > —fRf 10 m BURS T E S EILASEE £ o B AV AT ELEEEAREE 3 m o SR 1B /K
T FTRCHY A o

10 m

W e

3m



15. [EHr > BC /& —Jf 5 20 m FY B TLAYEE - AR C A [E—/KSEHhm - EL41 ZBAC =37° - 3K A
Bl C 2 [EIHVEESE -

20 m

A 2 (ATET] C

16. —AREEHTAR A —(EFEEK o SZHERE —(E V-2 a5 S o BT Fros REEkE A EILE - K
G o

0.8 m

0.2 m

17. E TR —E=AF A E ABC < SRAERE -

c

7m

A<]
10 m

18. [&Eh » AB 1 CD ERiJE 5T 7= 70 m f1 30 m Ay E T EEEEY) - B f1 D firjAE— KM - B4
Z/BAC = 46° » KR IR 2 IR EE -

A
46°
70 m| = C
, 30 m
1 H
B D i

{EFHETEMCK T3 0 - (19 - 20)

19. 4tan =7 + sin 38° 20. tan # —3 cos 55° =0
21. (a) >k tan 17° (1914 - 22. (a) K cos 46° 1Y{H °
(b) # cosf=tan 17° > 3K 6 - (b) = 2sinf—cos46°=0-23Kk0-

11



KNI E T HIRAIE - (23 -26)

23. 24. PSQ &R E4R -
A D
550
6
X P
B S 7
> 30°
C 0 T R
25. 26.
S
& 19
T,
{
10
0 15 R

Part 2 = LLAYEE A
1. [EFEET AABC - ZB=90° > BC =7 #1AB =3 Fl|FHEK EHK sin 6 - cos 0l tan 6 [H{H -

A
3
0
B 7 ¢
2. EXltang= g o FIFHEEH - 5K sin O A cos § HY(H -
3. Tlising= % - FIIFIELEC 728 - 5k cos AT tan A HI(E -

4, ELH1cos §=0.125 - FlJF L EH > K sin 6 f tan 0 FY{H -

KR EE - (5-8)

5. (sin 60° cos 45°)? g C0s30°

- +sin? 45°
sin60°

c0s60°tan30°

7. tan® 45° + cos® 60° g, - A
sin30°tan60°

12



THISET K ORIE - (9-12)
9. 2sinf=+2

11. \/§tan 6 = 2cos60°

KMFIZETHIARAE - (13-14)
13.

X cm

30°

13 cm

{ERE 5% - (15-18)

15. VJ1-sin?@-tan®

7. _2;_1
sin“(90° - 6)

19. 3tDL cos @ F575 cos® 0 + sin? 0 cos? 9 -

=2
20. kDL tan 6 57 (1- cos? 0)(1+ S'”ZZJ o
cos

STETYIERE - (21-24)
cos? 20° + cos? 70°
sin? 42° + cos? 42°

23. tan 36° sin® 54° — cos 54° cos 36°

10. 2cosf=1

12. tan @ = 2 sin? 45°

14.

avY,

S5m

X 1m

O
B

cosd 1-cos’é

16, —SO5¢ 2-¢C
1-sin?@ sind

18. 1 —sin @ cos 6 tan (90° — 6)

22. cos’ 11° —sin® 79°

24. tan 25° sin 65° sin 25° + cos? 25°

25. &l cos 0= % o 3K 7 cos (90° — 6) tan (90° — ) -

26. EHltan 6= g o 3K 3tan # —tan (90° - 6) -

THIZREP > Sk ORY(HE - (27 - 28)
27. cos 66° =sin @

1

28. tan36°=—F——
tan(90° - 9)

13



sa] MAIS R ER - (29-32)

29. cos®x —sin®x=2cos® x — 1

31. (sinx-1) tanx+_; =—CO0SX
sin(90° — x)

33. EHlitan 6= j%
34, FL1 sin 0= J;_Z PR -

A 2K OHY{E » (35— 40)

2€0S0 o n45° =0
tan 60°

37. tan(50°-6)-1=0

39. /3sin6=cosd

KTPIEEFHIRAIE - (41-42)
41.

. 2tané@

30. sin x(i—_ij =cosx—1
tanx sinx

1 1 2tanx

32. — — =
1-sinx 1+sSinX  COSX

o FIF B EH » 5K cos” 0sin O HY{HE -

AIME -

cosd

36. 2cos(f+45°)-1=0

38. cos@—-sing=0

40. sin 30° cos #—cos30°sin@=0

42. ACD B—(FH4R -

A
D
y C
60°
X 14 y
B C X
3 30°
ol A . B
{ERE TFISRE (43 -44)
cos’(90° —6) 1 sin(90° —6) ¢0s(90" )
" sin?(90° - 6) tan@ " tan(90° —6)
. — 4 2c0s(90° —6)
45, =D tan 0 B - °
L =0 tan(90° — ) cosé

sin® 0 +cos*@tan o .

46. #H\ DL cos 8 "o -
sin@dcosd

14



4tan@
sin@cosd

M.Eﬁmm@m—m:%ox B -

48. Tl tan a = % flsin g= é o 3K sin arcos B+ cos asin BHIHE °

sa] MAIS R E - (49 -52)

49. sin@+cosd+tandsinf = L+cos¢9tan6’
cosd

0. 1 sing - sin(90° — @)
cos(90° - 9) tan 6

tan(90° —x) +1 1+tanx
" tan(90° —x)-1 1-tanx

cosx  1+sinx
1-sinx COS X

52.

Part 3 =422 JEH
L [E P EUR—(EACFEERE R 8 m AISLFfEREE Ry 2 m Ay -

(@) SRILBEHIRIR » B D BT - 2m[:\\\\\\\\\r\\\\
(b) SKilifavtEs - )

8 m

2. FARERHIRRRZE 3L 13 -
() ERHIHEAZESD?
(b) EEEEA/KERESEE 50 m o HEREES/D?

3. [ - RIESHIMEAZ 8°

ﬂQEx

HO)—= 82

() & —F AT TR ACFEEEEE 2000 m B - SKE BT THYEE
(b) EVREEFFT 150 mi > SREIE RIESFTT THLHEERE -

15



4. [ET o ABZ—RERS - EfEHIE EEEARAERE 2.5 cm - EERYEEAIRE 1+ 20000 > SKE.
& AB HURPR (LI 8iEor) AfErs -

FEBIR 1 : 20 000
5 BT MR E—(ERGHVTEES - S MHVHRISBER G HITHES 1.2 m - SR A TSRS EEHY
IRy -
i
.;

1m

)

m

6. [ > —HBZARETF o MBLESEHKPEREE 20 m - ZEHFBZ (B) HEESE (K) B
A 35° > RMTHIRE -
(LA TS AR - )

7. B EEEEARITER - 2K EETHERERE 3 m - AR K T 15 m - EAG
R TEER (AR 18° « SRACHBI RS - JRPes

8. [T - KAEFesi & B iR R L3t o ETHKF-HmE 250 m iy - dihE B P RIS KA
(AR 20°  EOKEGRERNE x m I - by PG A 35° -

(a) ok P8 B R - g
(b) K xHfE - om b

<
I€
)
)
le—2>
/
/
/
%)
D
[e]
m\/
(=Y
L%y 7
/ /
1.7
’
ly
y
e



9. [ET - FIf BIHISEE LAY ALE S40°W o K e IS A EERE i r fg -

N

PR

40°

e

10. AEER=MEKE A~ BN CHILE - A ~ BFI C AL E—(EK - L -

(2) K BHIE AKIELfirF - N
(b) SRy ASHIEE C YRS fr s - =
(©) ke CHIE B HYE iy - = (A
N
180 350 AN
I T
| C

11. [E > ZARKAE A ~ BRI CALiAE—(E /K B - ALy CHYIERS 77 250 m & » 1 B izt C
HYIEPE )7 380 m iz o

N
(a) SKE A B AVECTT LA - _ i
(b) KA B A GTELTRrf - B C
[ 380 m
250 m

17



12.

13.

14.

15.

B —AER A BB ERRS (S) > Al SS3°E YT 10 km & A > ZR1%I1F S37°W 1Y 5[]
H{T5kmEB -

M)z
G
1d
&)

(a) SHiBHRYIEHEZEZ/) ?
(b) 1 SHItS BHYERE HirmEs/ b ?

10 km

[ — R B A Sy 19° BYLLpS e LATHE T 200 m o ZR&IE S — B By 29° 1Y
LLIES P ) BT 1 250 m - JREEATTTREA /K PRERER IS SRR %) 2

250 m

[ o e A KL B BTEIEESZHYIEES C - AB 1 BC HYIHA ST HIE 18° Al 11° - AB HYREE
1.2km - [fij BC HYRESE 1 km  &AME 20172 D - [l DA ALRE—/K P4 E - CEADHY

ZKEEEREE 2 km - 11°
\ e o 1km |C
(@) K AZLCHsE S - FRUmps . gl Mg
(b) % CD fykafe - | = 5
fje—2km —>]

& o S AR HE LR B R A 1050 000 - AB 1 AC /2RI B © FHE - > ABF1 AC YEFE
SR EEE-0.8cm fi11.6 cm o

(@) >k AB 1 AC HYftEF] -

(b) Er& AB FIE#E AC Wb ER Rt 2
SRR IRIVEZ -

() KiRfERIYERNEERE -

HAFIR 1 : 50 000

18



16. [EF > FFEsRHEHIEEFIRE 1n o fEREE > WfRERS AB F1 AC HYRE D HIER 1.2 cm Hl

2.2cm - EAIEES AB HYIEFE 25°

() K nHY{E - HEMEEEPETAY T -
(b) FIH (a) HAYEESR - >k AC HYUfEHF -

EEBIR 1:n
17, (Bl » ATEHIER 80 m - P I Q KL 1 fEE 20 m AR - ph PO ATTEED A 911
e 43° o TR A ~ PRI Q fizA[El—#hEE~F i - - SKee Q HIfs ARV -
A

I:“:I ‘\\

oo ™.

- AN

.. Y s

DD \ \\

00 =

. s N

== PN

m 80 m \\ \\\

.. i Vo

L 0 A N

LI %“. %

-, S AN
R . N
| NN

0 P
€20 m>|

18. [E TP EUR—EAE NO - MZK[E EHY—E - (# NO = 2MO - —#ii/R Bz fr/K b _EAY P
Bh e ©HIN ~ M~ O M P ALFAE—$ =PI b - 5 H P IS M EYIfE 25° » Skl PHIE: N #Y

(EDEI

N
===
A == ="a
B0g0
Y[ ===
, .--7l@n e
% _- BEIBEI
2" B0 50
I—f’_“&

19



19. Bt — BB TFIHEAE—(BEE L - BB TR (T) MGHEEI A RIS B Ay
(Fif 5 B 30° 11 60° - E41 T ~ AR B (b F]—SHFEVIE L - £ BRAVEIFER 8m > ok T
ST -

i

STR] By e
T
\ S
\ \\A
\
\

]
] v |l
= \\\ E

N

20. & > —IROSAERERNE 8 km HYSETRT - BBk S AE P BISE[R AR B RI{EHGA - ok A~ BAIP
A E—(E o Ee P L -t P AISEE AR B AYF A 52 76° 1 25° -
e

(a) ABEB > RAMEEREE S/ 9 N\Qf\
(b) FEFHERE% DL 200 km/h Y [E & R /K SEHITRST ) A 760\\\
?ﬁ%ﬁ%B%Etﬁ%ﬁ%%ﬁ(uﬁﬁﬁﬁmygmix e
E_I ‘\\ \\\\\\
A

21. [Etp > EEEENG A LR EE RS BAYIEPE T 5.4 km iz oy AJUSAL C AT 057° » (il B IS

C Y HALE 324° -
(@) >k C €1 AB R EEEE - C &
(b) 3k AEl C ZRHAYEERE - N X
57°
A B 300
je————5.4 km ——

22. [E > WA AR B[R o n B L P AT Q » EMERAEE ZRA 1T » A DIZER 15
km/h 7 N30°W HYJF[EIfTT - i P IS Q HYJF /2 S60°W - P B2 Q Z [RIAVEEREEZE 20 km - F5fif
AT B ERERA IR/ NRH AT S - SRRt B AR TEERNIRT T T -




23.

24.

25.

[l o ERIRY AR/ MG & CHYJTALE N75°E » /IMIE[EIIEERJTRIMTTT 10 km 22 B - (5 B
AT CHYGALE N38E - /Mt B B LI E 2R 10 km/h [RIIEF T FIATT - SK/AMEEL C 2
el B BlE R e R RF T RS VAT THRR ] (DA Ry BRAL)

1 Sl NSSOE A7 1R A 1T 15 km 2 B » 2443/ SS5°E HJ[fIH B 457 2.2 km 2
C - Hxf% > MLAEIE R C LLEARAVESSGRIR(E] A -

22 km

(@) KAthEIFREAYETITIH -
(b) EMFEEAE 10 sy#AERE A > SUES H—(EfLEF2AY AT RE 2R -

—HREE PATEE 12km £ Q » Z8&I N30E YT Q {78k 15 km = R  H P HIEG QHYTS
A& N4O°E -

(a) K PELR ZfEAVEEHE -

(b) KPS REVETTALA » LEMEE R PTHIE -

21



ANS:
Part 1:

1. sinezi,cosH:E,tamﬁ):i
5 5 3

2. sin 9:% , cosH:%,tan 0
=5

12
3. x=11.0,y =9.24
4, x=14.7,y =123
5. x=20.1,y=22.3
6. x=12,y =208
7. x=17,60=61.9°
8. x=125, 6=28.6°
9. x=8.51, 9=64.8°
10. x=13.3, 6= 27.8°
11. 51.9°
12. 114°
13. 45°
14. 72.5°.
15. 26.5m.
16. 73.7°
17. 191 m?
18. 414 m
19. 62.3°
20. 59.8°
21. (a) 0.306, (b) 72.2°
22. (a) 0.695, (b) 20.3°
23. 8.87
24. 8.45
25. 85.4°
26. 0=23.6°,x=32.1
Part 2:
1. sin 9=% , cos:% ,tan 0
-3

7

) 4 9
2. sin H:E , cosé):ﬁ
3. cosH:E , tan 0:3
13 12

4, sinH:@,tanH:\/@

| w

10.
11.
12.
13.

14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.

26.

27.
28.

33.

34.

35.
36.
37.
38.
39.
40.

41.

42. X

43.
44,
45.

wlkr Nl N

N
(8}
o

60°
30°
45°
6.5

5/3
sin 0
tan 6
tan’® 6
sin? 4
cos? 6
tan® 6

N P O O -

24°
36°

6
5/15

10412 [Or 2043

13 13

30°
15°
5o

45°
30°
30°

x=3v3,y=643

14 28

B
tan 0

0

2tan 0

" coséd
47. 100

i 3J/21+8
25

Part 3:
1 o
1.(a) " (b) 14.0

2.(a) 13.0° (b) 51.3m.
3.(a) 281 m (b) 1080 m

4. Gradient of AB= %

The inclination of AB is 11.3°
5. 28.8°
6. 244 m
7. 247m
8. (a) 687 m (b) 481
9. N40°E.
10. (a) 325° (b) 198° (c) 067°
11. (a) 303° (b) 123°
12. (a) 11.2 km (b) S26.4°E
13. Horizontal distance traveled=408 m,
Vertical distance travelled= 186 m
14. (a) 562 m (b) 15.7°
15. (a) Inclination of AB =20.6°
Inclination of AC=10.6°
(b) AB is steeper.
(c) 427 m
16. (a) 18000 (b) 26.8°
17. 50.6°
18. 43.0°
19. 12m
20. (a) 15.2km (b) 5.15 min
21. (a) 2.38 km (b) 4.37 km

22. Speed of boat B = 18.0 km/h,
sailing direction of boat B : N3.69°E.

23. 15.9 min

24. (a) N89.3°W
(b) 16 km/h (Or other reasonable
answers.)

25. () 26.9 km (b) 034°

22



IR

= IEHUEE R IAE
Revision Notes:
1. Zero Index and Negative Integral Indices ZEf5RFIEEEFEE

(&) The zero index of any non-zero number a is defined as 1.
EMIFEE a VI ERH 1 -

ie. a’=1, wherea=0.
(b) The negative integral index of any non-zero number a, say a™, is defined as in .
a

EFIEZH a EREEHER (Flma”) ERE a—ln °

-n

. 1 . e
i.e. a" =—,wherea=0andnisa positive integer.
a

eg. (i) 5°=1,(-6)°=L1 (i) 37 =3i2 zé, (-2)°= (_;)5 :_iiZ'
2. Laws of Integral Indices EEFsBIEE )

If m and n are integers, a = 0 and b = 0, then
(@ a"xa"=a""" (b) a"+a"=a""" () @M"=a""
(d) (ab)"=a"p" (e) (Ej = Z—
eg. (i) 2'x2°=27"3=2% a'xa’za "3=a"

(i) 27+2%=2"3%=2* a'+a’=a""*=a'

(i) (2)P=2""3=2% @)=a""=a%

(iv) (2b)®=2%p*=8b’ (a’h)’ = (@®)%°*=a’**b* = a’b’

v) (EJ _2_8 [a_J _@) _a% _a’

b) b* b* b b° b b

3. Polynomials ZIER

(@) A monomial is an algebraic expression which can be (i) a number, (ii) a variable or (iii) the product of a
number and one or more variables.

e.g. 5 -2a, 4xy2 and %X“” are monomials. x + 1, % and +/x are not monomials.

H A 82— (EREE > B DUE () —{EE - (i) —(EEEE (i) — ({22 (E 2 o e -
. 2 1 3 [=1=] N 1 - N

Bign = 5~ —2a ~ 4xy” fil 5 #hEEIEF o x+ 1 < I Vx FEEIER -

(b) The coefficient of a monomial is its numerical part.

e.g. The coefficient of —2a is —2. The coefficient of 4xy” is 4.



4.

(©)

FRrAFHY R B o e R BLIE Y Thdk -

{4 - —2a HIHEUE -2 > 4xy’ IIREUE 4 -

The degree of a monomial is the sum of the indices of all the variables.
e.g. The degree of —2a is 1. The degree of 4xy” is 3.

FRIEzY = SR AT A S BT E A -

{40 - —2a YRELE 1 dxy® INREE 3 -

(d) A monomial or the sum of monomials is called a polynomial. Each monomial is called a term of the

(€)

)

(@)

polynomial. Among all the terms in a polynomial, the one with the highest degree determines the degree of

the polynomial.

e.g. The degree of —3x® + x* + 7 is 4. The degree of x°y — 3x%y + y* is 6.

—{EFEIHA B E BT AR 5y § 98 3% - TR BT Ry 2 TR A - — (8 S0 HA RS =
K =R E ©

B - -3 + X' + 7 (YIEUE 40 Xy - 3y +y' HIRELE 6

A polynomial can be written in descending or ascending powers of the variable.

e.g. The terms of the polynomial x* — 3x? + 7 are arranged in descending powers of x.

The terms of the polynomial 7 — 3x? + x* are arranged in ascending powers of x.
IR & TH A B I R B BT R -

fgian = VA X - 3% + 7 BB X RS SIRC - ifi
LA 7 -3¢ + x* ASEFE S x 9T REHETIRIRL -

Consider the polynomial x* —3x* + 7. ZEZIET X" -3¢ +7 «

() Coefficients of G N
Variable | Degree X BRERHEL onstant L2 ©
ey R term terms
e | e |« HBOE TE#
X 4 1 0 -3 0 7 3

(i) When x = 1, the value of the polynomial = (1)* —3(1)* + 7 = 5.

Ex= 18 ZEAME = (1) -3(1)°+7=5-

Addition, Subtraction and Multiplication of Polynomials ZIERAYINE ~ BUERITEE

In performing addition and subtraction of polynomials, we should group the like terms together and then
combine the like terms.

HEIT I HINDERIBOERE > FRAMTESAEFETRAA GHEA - AR G OFEETH -



(b) In performing multiplication of polynomials, we can apply the distributive law of multiplication.
HEITHIARAOER; - TR DAFI ISR A O -
5. Factorization KRR fE
() Expressing a polynomial as a product of its factors is called factorization.
TR B R 15 - S (E AR SR -
(b) The following methods can be used to factorize polynomials: FeffIa] FJFH LA T AR S fF % HE -
(i) Taking out common factors. $ZHI/AAZ
(ii) Grouping terms. FfIEZE
(i) Using identities [e.g. a?—b?= (a + b)(a—b), a® + 2ab + b?= (a + b)? a’— 2ab + b’ = (a — b)?,
FIAEESR ga’—b’=(a—b)(a*+ab +b?, a’ + b’ = (a+b)(@@’—ab +b)].
(iv) The cross-method. +=FAH3E %
Worked examples:

Example 1.1 Find the values of the following expressions without using a calculator and give the answers in

integers or fractions. & FHEFEMOK MHIEEAVE » BRUEBEEO R -

(@) 8° x5 (b) 3% x (-2)° (c)5%+5° d) (7} x7*
-5
&) (@)%+@y ) (_ %j ‘9
Solution (@) 8°x5°=64x1 ¢ a=1
=64
_ 1 L1
(b) 32><(—2)3=3—2><(—8) C a -
1
=_x (-8
9 (-8)
__8
9
(c) 52+5°%=52"(9 C a"sa"=a" "
= 54
=625
(d) (73)2 X 774 = 73 x2 X 741 c (am)n =gmxn
=7%x7*
:76+(—4) c amxan:am+n
= 72
=49
(e) (23)72 =+ (471)3 = 23 x(2) . 4(71) x3 c @) =am"

— 276 - 473



Example 1.2

Solution

® [— %] X977 = (13)° x (32

- (71)5(35) x 32>< -2)
=-3x3"*
- _35 + (—4)

==3

C 4=2?

e a"-t g=%

n !

¢ (3°=[CLHE)P°
=(-1°(3)

C a"xa"=a"""

Simplify the following expressions and express the answers with positive indices.

(All the letters in the expressions represent positive numbers.)

BB TYIEG - BRLIEEELR - (Bl ArA TR IR TR - )

@ @'b)* (b) () (ch)®
2,3 2\°
(C) (X74Y)5 (d) (m—ZnS)—4 (n_j
X'y m

(a) (a4 b)—l — an x (1) b—l

- a.4 b—l

_a

b

5
(d) (m—2n3)—4(n2J =m72X(74)n3x(4) (_

10
_ n

= mén2 _
m

— m8-5,-12+10
=m n

¢ a"xa"=a

a
¢C —=a"+a"=a
a

¢ a"xa"=a

C (ab)"=a"n"

c (am)n = amx n

m+n

C (ab)"=a""

m-n

C (ab)"=a""

[3 el
b b"

m+n

m+an:am—n

a



Example 1.3

Solution

Example 1.4

Solution

Example 1.5

Solution

Example 1.6

Solution

Example 1.7

Solution

Simplify (2a—b) + (2b—3a). fiH{k (2a—b) +(2b—3a) -
(2a—Db) + (2b—3a)
2a-b+2b-3a ¢ Remove (§572) the brackets (FE5E).

_ —b+2
2a-3a-b b C Group (8H&) the like terms ([E]%E1E)
= —a+b and combine (&) the like terms.

(@) Add 2x+x*+3t0 3x2—x+1. K 3IE—x+1h0F 2x + x> + 3 [y4EE
(b) Subtract 3x*+5x—6 from 2x° —x*+4. KL 23 —x* + 4 J{E 3¢ + 5x— 6 IG5 R -

(@ (@BF-x+1)+@2x+x*+3)
=3¢ -x+1+2x+x*+3
=3+ X —x+2x+1+3 C Arrange the terms in descending powers

#2L) of x and combine the like terms.
A2+ x4+ 4 (%)

() (2 —x*+4)— (3% + 5% 6)

=2 -x*+4-3x%-5x+6 ¢ Beware of the “+”and ‘— signs when
brackets are removed.
=2x3-3C-x*—-5x+4+6

= x® x> 5x+10

Simplify the following polynomials. fH{E %126 TE= -
(@) 6x—4+2°-2x+1-x*-%° (b) 5—x*+3x*—8+7x'—2x* +x

(@ 6x—4+23-2x+1-x-x
=2 - -x*+6x—2x—4+1

=x—x*+4x -3

(b) 5-x*+3%-8+7x'—2x*+x
= X'+ 3¢ -2 +x+5-8
=6x* + X" +x-3
Multiply x —2 by 4x* + 3. 3F x — 2 Fell 4% + 3 {9455 -

B 2 C (ath)c+d)
(x—2)(4x" +3) = (a+b)c + (a+ b)d
= (x—2)(43) + (x-2)(3) = ac + bc + ad + bd

= ()4 - (@) + ()(3) - ((3)
=45 —8x* +3x—6
Factorize the following polynomials by taking out common factors.

HMFERRUARFHI T - A YIS IER -

(a) 6x*—3xy (b) 5x*—10x* + 15x
(@) 6x°—3xy = (3x)(2x) — (3N)(y)
=3X(2x —Vy) € Take out the common factor 3x.

(b) 5x3—10x%+ 15x = (5x)(x%) — (5x)(2x) + (5X)(3)
= 5)((x2 —2X + 31 & Take out the common factor 5x.



Example 1.8 Factorize the following polynomials by grouping terms. F|FHFIEE » (R0 fE 51265 -

@ xy+1l-x-y (b) ab —dc + bc - ad
Solution @ xy+1-x—y=xy—-x)+(1-y) ¢ Arrange the terms into two groups.
=xy-1)-(¢-1)
=(y=1(x-1) ¢ You can expand (y — 1) (x — 1) to check
whether the result is the same as the
(b) ab—dc+bc—ad = (ab — ad) + (bc — dc) given polynomial.
=a(b-d)+c(b-d)
=(b-d)(a+c)
Example 1.9 Factorize the following polynomials by using identities.
MR ER - W T IHER -
(a) 25x* -y (b) (2x—1)>—x (c) x*+16x+ 64
(d) 4x°—4xy+y° () 27x3+y° () 4x-32y°
Solution (@) 25x°—y? = (5x)* —y?
= (5x + Y)(5x —y) ¢ a’-b’=(a+b)a-h)
a=5xandb=y.
(b) (2x—1°—x* =(2x—1+x)(2x-1-X) ¢ a=2x-landb=x.
=(3x—1)(x—-1)

(c) x*+16x+64 =x*+2(x)(8) + 8°

= (x+8)° G a’+2ab+b%=(a+h)
a=xandb=8.

(d) ¢ —4axy +y? = (2x)° - 2(2X)(y) + Y

= (2x—y)? ¢ a’-—2ab+b’=(a-h)?
a=2xandb=y.
(e) 273 +y® =(Bx)°+y° ¢ a®+bi=(a+b)@’—ab+b?
= (3x + Y)[(3%)* — (3X)(Y) + Y] a=3xandb=y.

= (3% + y)(9x* — 3xy + V?)

() 43 -32y% =40 - 8y?)
= 4[x° - (2y)7]
= 4(x— 2y)[x* + (x)(2y) + (2y)°] ¢ a®-b’=(a-b)@ +ab+b?)

= 4(x = 2y) (X + 2xy + 4y?) a=xandb=2y.
Example 1.10 Factorize the following polynomials by using the cross-method.
M+ HHsRE - R0 T 51 Z5E -
(@) x*+2x-3 (b) 4x°—9x +2 (c) 6x*—13x-5
Solution (@ x*+2x-3 = (x=1)(x+3) C xe -1
X><+3
—X +3X = +2x
(b) 4x°—9x+2 = (4x—1)(x—2) ¢ dxe -1
x><72

—X -8x = -9x



(c) 6x*—13x—-5 =(2x—5)(3x +1

° <y
—15x +2X -13x
éﬁfﬁl
Part 1 584
SORLEEHELE » R IS BEIHE - (1-7) ERE  EEMSERT )
1\’ 1
L@ (Z} ) o
2. (@) 7°x7 (b) 3+(-H)°
3. (@) 57 (b) (-6)°
5 1)”
Co ) o [
5. (a) (-3)°x9* (b) (2)°x(-3)7*
6. (a) 82:47 (b) 97°+(-6)"
o (3)° L (1)
7 @ 2 (gj (b) (-3) 7[3)
(BRI W PAEREFRREE - (8-18)
8. (@ (O (b) ()~
9. (@ (ij (b) [—%]
X y
10. (@) x®xx™* (b) y+y?
11. (@) 2a*x5a”® (b) —3b™+(6b)
12. (@) (VP x\ () W) *+u??
a’xa’ b
13 @ — (b) P
14. (@) (M°n™*)~® (b) (_ef_jj
15. (a) (4a%b)? (b) (-7c?d®)’
u5 2 —2X3 -
6. (2 (5] (b) [yj
17. (a) X57y,04 (b) st_:

X’y V'S



18.

(@)

(CZd —1)—3
cd®

(b)

Al NEAET R SKTYISEE(RIE - (19 -21) (IAFE - ERUTEFRR )

19. (a) 12°-16"'x4

20. (a) —81°x27*

21. (a) -4 x[

(SIGREZIESS SE=R APNIR EL SEsT:
22.

23.
24.

25.

26.

217.

28.

29.

EA n RIERE - B RIS EE
30.

31.

(@)

(a)

()

(a)

(@)
(@)

3" Js

4

(2a72b5)4

8

(4udv°)? xuv?

X—7 y6 - (5Xy—2 )3
(p7g?)°*x(p~a)”

(2p~°q*x3p’g™)’

6hk 2 x (h°k?)? + (h°k )

(8mn)°(m?n)*
(4m2n77)7l

25

(@)

2n+2

|

4x(2")?

5a%h% )*
3a°bh™? j

2n—3 % 4—2n % 81—n

Part 2 ZTE=

1.

SERE N ©

(b) 36+6°+37%x9

(b) 497'+7"-32x(-4)"°

o (9

> (22 = 29)

(p°q*)°
Bpg?)
(b) 6a’h®x(—2a%b*)"

(b)

(b) (2m°n7?)° = (-4m°n™)

(b) (@6r°s*) " =(2rs’)™
2x7'y® -

o (&)

(b) (-3a*b)?=(6a’h™)?x E—j

0
(3hflk4)2 (_h7k72)72

X—Sy—l -5 8x7y*2 -2
o 5 (5

W LA REZE - (30 - 31)

33 xoh"

0

(b) 33nfl % 27nfl +gnfl

EZ bR

THEY

&L

HEOH

ZIA

YR E




(a) 5X — 7x2 + 8x° — 2

(b) 3%y — 4x% + 6x

(c) —x*+9x+3

(d) | 8x—5x%+4x°—xy -7

2. EE%IEN 3a-6a%+5a%-9 -
(a) ¥ a BIRERRFHEYZTE AT -
(b) ¥ a (IF-HERFFHEFZIEZAYIE -

3. EEXIER 8+ TXx-2C+11 -
(a) ¥ x NEFEEFHEY 2 IEA I -
(b) ## x INF-EXFHR 2 TEA A IE -

{BRS T2 - (4-11)

4. (@) (5x+9)+(3x-7) (b) (4-3y) + (6y - 11)

5 (a) x+y)-(x+4y) (b) (7y-2x) - (5x + 8y)

6. (@) (2*—6x—1)+(x*+5x+2) (b) (*+4x+7)+(x*—9x—23)
7. (@) (-3x°+5x—8)+ (2x*—5x—4) (b) (6x*—x—6)+ (—4x* —8x—1)
8. (@) B5X*+8x+9)—(*+x+3)  (b) (x*—4x—3)—(6x*+2x +5)

9. (@) (7X°+x+8)—(x*—-x+8)  (b) (2*—5x—7)—(-3x*—6x +9)

10. (a) 3k —8x*—3x + 10 fi.I~ 4x%+ 2x + 5 {45 EE -

(b) SR X -9 — 1 JE —6x°+2x + 7 (UGEE -

11. (@) R X—7*—6x+ 7l —2x3—3x% + 8x — 11 fly4E . -

(b) K4 O3 — X%+ 4x — 2 3 F 33 + 5% — x — 9 HYLEER -

R T2 - (12-19)
12. (a) 6x(x +3) (b) —2x(4x—7)
13. (a) —x(8 —5x) (b) 3x(6x + x%)

14. (@) (7x —2)(4x) (b) (2x* + x)(-5x%)



1

ol

. (@) (x=9)(x+5)

1

[op}

(@ 2x+D(x+7)

1

~

. (@) (5% +8)(3—4X)

. (@) (x=6y)(x-y)
19. (@) (8x +Yy)(2y —5x)

1

o

{EfE TFI%E - (20 - 21)

20. (3x—2)(6x +7) —9x

BRI - (22 - 25)

22. (X3 + 22 —5) + (-3x° + x + 4)

(b) (x+4)(6-x)

(b) (5x—2)(3x-8)
(b) (x*+7)(dx +1)
(b) (2x—y)(x +5y)

(b) (4y —9)(3x—-7y)

21. 8x% + (5x + 4)(9 — 2X)

23. (4 —6X—7X* +2) — (4x — 6 — 7x° +2%%)

24. (2xy + 4xz +z) + (7xz — 5xy) — (3z +xz — 6xY)

25. (4% —7 +3x%) — [(8x% + 6x + 1) — (5x° + 2x — 9)]

R T 5= - (26 - 29)
26. (a) 4x(5x* + X —6)

27. (@) (7—6X)(x* + 4x + 2)
28. (a) (3x +2)(x* - 7x +5)

29. (a) (10— 5x—4x%)(2x +9)

LRSI - (30-33)

30. (X —2)(9X +4) + (3x + 1)(8 — 3X)
31. (x +7)°— (4x + 9)(1 - 2x)

32. (1-6X)(3x% +5— 2x%) — Tx(4x + 1)

33. (3x—2)(x + 6)(x —5) + 17x

Part 3 [R5 fi#
R 5% - (1-16)

1. (a) 6p°+24

(b) (7x—8x? + 3)(—x%)
(b) (3x + 1)(9x® + 5x — 4)
(b) (4x—5)(3x* - 6x + 7)

(b) (2 —T7x +4)(5—8x?)

(b) 3x*—x
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10.

11.

12.

13.

14.

(@) —ab-7ac

(a) 10x*— 5y + 20z

(a) 12k +8Kk%— 2k

(@) 3xz+4yz +9x + 12y
(@) 5m?+ 7m—10mn — 14n
(@) pr+18qg+3pq +6r

(a) 4xy— 15yz + 20y* — 3xz
(@) r*-16

(a) -9p”+4

(@) 36x%—y?

(a) a°+8a+16

(@) 95°—12s+4

(a) x*— 16xy + 64y

(a) 96b —54a°

(a) 7c®—28c+ 28

R Mo e (17 -22)

(a) k*+343

(a) 216-7°

(a) a°+27b°
(a) 125m°+8n°
. (a) —6v®—48

. (a) 108c® + 256d°

RS T2 - (23 -30)

23

24

25

26

27

. (@) K®+6k—16

. (@) xX*+11x + 28
. (@) 2°-7q+5

. (@) 4b*+24b+11

. (a) 10s*—29s + 21

(b) m*n—4mn?

(b) 2cd +d*+9d

(b) —p°a’ - p’q—6pq’

(b) 6ad —2cd + 3ab —bc
(b) 3xy? —12x% + 2y° — 8xy
(b) —5ac + 4bd — 10ab + 2cd
(b) 7m®+3n%+ 21mn + m*n
(b) 81—k

(b) 64c*— 25

(b) —49m? + 100n?

(b) k*-14k + 49

(b) 36b%+60b + 25

(b) 4m*+ 36mn + 81n?

(b) xy*—xy?

(b) —27p% - 72pq — 48¢°

(b) n*—729

(b) 125x° + 64
(b) 512p°—q°
(b) 343x>—27y°
(b) 81— 375k

(b) 13k%* — 1045

(b) y*—9y +18
(b) a’—4a-45
(b) 3rf+r—14
(b) 6n*—13n—19

(b) 9z% + 9z —40
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28

29

30

. (a) 8a*—26a-24
. (8) 9p® +18pq - 7¢°

. (@) 15x%—16xy + 4y?

NI T2 - (31 -40)

31.

32.

33.

34.

35.

36.

37.

38.

(@) 6m*n*—21m®n
(a) 12a*—20ab — 9ac + 15hc

(@) 4de+2df+6d+2e+f+3

(a) (7r+2)*-64

(a) (a+4b)*— (3a—5b)?

(@) (6p+1)%—12(6p+1)+ 36
(a) 9¢®—16d? — (3c — 4d)?

. () 4x% + 25y* — 6x + 15y — 20xy

(@) p*+4pq +4q” - 100

R N HI - (41-44)

. (@) (x+4)*+216
. (@) 24+3(m-5)°
. @) (@a+b’-(@2b-a)

. (@) 27p*—8q+q°—24p

RS T2 - (45 -50)

45.

46.

47.

48.

49.

50.

(a) 36— 27a+ 5a’
(a) —4k*+ 3k + 10
(@) —54r — 27 — 24r°
(a) 6x°+ 18x° — 24x
(@) (3m-1)?—4m

(@) (p+5)(p-2)+(p+2)?

(b) —30p*—-27p—6
(b) 5¢? + 32cd + 12d?

(b) 28m*—20mn — 48n?

(b) —2p*q® - 8p°q’ - 4p’q’r
(b) 10x + 20x% — 5x* — 40y

(b) 2m +8n— 10— 3mk — 12nk + 15k

(a) 9x*—8yz +6xy —12xz + 21x— 28z (b) abc — 5b%c + 2bc® — 4a’b + 20ab® — 8abc?

(b) 4x%— (6y — 5x)?

(b) (8m —3n)?— (2m + 9n)?

(b) 81—18(7k—5) + (5 7k)?

(b) 25p* + 10p — 499° + 14q

(b) 36a” + 12ab + 4b® + 24ab® + b?

(b) 9m®— 64n® — 42m + 49

(b) 27a°—(a+2)°
(b) 5(1-6k)®—320
(b) (Bx—y)>+ (x +5y)°

(b) a—6a’h + 12ab® — 8b*

(b) 9% — 4y? + 16xy

(b) —18n*+ 45n— 25

(b) 42— 10p — 12p?

(b) 4a® — 30a’h? + 36ab®
(b) 21— (2k +5)(k + 3)

(b) (y+7)@y—-4)+(1-y)5y+2)-6

12



51. (a) [R=t4fi# 36 —48n + 16n° o

(b) FIF (a) HFAULEE - 5 2m” — 72 + 96n — 32n° -

52. () NI +1 -

(b) FIF () HBAVEEHE » AR -+ k-1

53. (a) H=4iE (b—3a)? —4b® + 12ab -

(b) FIF (a) ZWHILEE - R E (a° — 3a—10)° — 4(a° — 10)? + 12a(a” —10) o

ANS:
Part 1.
1. (@ 1 (b) 1 b’ 3430
15. b _
2. (@ 7 (b) 3 @) 16a* () c?
1 1 6 i 1
3@ o 0 - @ ® ey
4. (@) -1 (b) 64 7. @ & ) g
5 (@ -3 (b) S b0 ’
72 8. @ - b) -t
1 4 ’d®
6 @ 6 = : o
e i o 9. @ - (b) 37
i? 243 20. (a) _1 (b) 9
8 @ ® 1 o "
> 21, (@) -2 b =
9. (@ x (b)y —y*° 4 25
y5 a q
no@ o -Z 2@ O
12, (@) V2 b — 24. (a) 12);% 0 o
u n
13, (a) a® (b) bi4 25. (a) q—i 0 =
r
an 1 6 6
1 @ ® o 2. (a) 3‘;‘3 (b) %




7 4a’ 30, (a) 2 ) =
27. (@) 6h'k (b) 0 . (@ (b) T
4m? hto 4n-2
28. (a) 5 (b) - o 3L (a) o6 (b) 3
9 Xy
2. @ —s by =
(@) S (b) >
Part 2:
1.
_ é) Coefficient of IS _
[ < S 5.8
1] u— = o £
o o c L O
5 3 g | g5
€ E [ x| x| x | xy Lg) 08
Z
(@) | 5x-7¢+8x* -2 4 |8 |2 5|0 | =2 3
(b) | 3x’y— 4% +6x 3 |0|4|6]3 0 4
() | x*+9x+3 3 0|19 |20 3 2
(d) | 8x—5x"+4°-xYy -7 5 |4|5(8 || 2 4
2. (@) -6a®+5a’+3a-9
(b) —9+3a+5a*—6a’° 17. (8) —20x2 —17x + 24 (b) 4x° + X2+ 28x + 7
3. (@ -2°-82+7x+11 18. (a) X2 — 7xy + 6y% () 2x% + 9xy — 5y?
(b) 11+7x-8x°-2x°
19. (a) —40x + 11xy + 2y () —27x% + 75xy — 28y?
4.(@)8+2 (b)3y-7
20.18x*— 14
5 (@ x-3y (b)-y-T7x
21.-2x% + 37x + 36
6.(a)3x°—x+1 (b)2x*-5x+4
22. %3 -2 +x-1
7.(@) %12 (b)2x*—9x -7
23.11x*— 9x* — 10x + 8
8.(a) 4+ 7x+6 (b)-5x°—6x—8
24. 3xy + 10xz — 2z
9.(a)-8x°+2x (b)5x*+x—16
10. (8) 4x*—x+15 (b) 7x*—11x—8 25. 8x> — 4x? — 4x — 17
11. (@) x* - 10x* + 2x—4  (b) 6x° - 6x% +5x + 7 26. (a) 20x2 + 4x2 — 24x  (b) 8x* — 7x® — 3x?
12. (a) 6x2 + 18x  (b) -8x* + 14x 27.(a) -6XC - 17x2 + 16x + 14 (b) 27x* + 9x® + 152 — 7Tx — 4
13. (8) -8x +5x* (b) 18x? + 3x® 28.(a) 3x*—19x° + x + 10  (b) 12x® — 39x* + 58x — 35
14. (a) 28x*—8x  (b) —10x°>— 5x* 29. (a) -8x3— 46x% — 25x + 90  (b) —16x* + 56x° — 22x% — 35x + 20
15.(a) X2 —4x—45 (b) -x* + 2x + 24 30. 7x
16. (a) 2x* + 15x + 7 (b) 15x% — 46x + 16 31. 9x2 + 28x + 40
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32, —18x*+15x3 - 30x* - 37x + 5

Part 3:
1. (a) 6(p? +4) (b) x(3x—1)

2. (@) -a(b+7c) (b) mn(m?-4n)

3.(a) 52—y +42) (b)d(2c+d®+09)

4. (a) 2k(6k* + 4k —1)  (b) —pq(p’e® + p + 60°)
5. (a) 3x +4y)(z +3) (b) (3a—c)(2d +b)

6. (a) (5m +7)(m—2n) (b) (y* - 4x)(3x + 2y)
7.(@) (p+6)(r+3q) (b) (2b+c)(2d - 5a)

8. () (4y—3z)(x + 5y) (b) (7m + n)(m? + 3n)
9.(a) (r+4)(r—4) (b)(9+k)(©9-k)

10. () (2 +3p)(2—-3p) (b) (8c +5)(8c-5)

11. (a) (6x +y)(6x—Y) (b) (10n + 7m)(10n — 7m)

12.(a) (a+4)* (b) (k-7)

13. (@) 3s—2)* (b) (6b +5)?

14. (8) (x—8y)> (b) (2m + 9n)?

15. () 6(4b + 3a)(4b—3a) (b) X*y*(y + X)(y — X)

16. () 7(c -2)* (b) -3(3p + 40)*

17. @) (k + 7)(K* - 7Tk + 49)  (b) (n—9)(n* + 9n + 81)

18.(a) (6—2)(36 + 62+ 7))  (b) (5x + 4)(25x% — 20x + 16)

19. (a) (a + 3b)(a®— 3ab + 9b?)  (b) (8p — q)(64p” + 8pq + q°)

20, (@) (5m + 2n)(25m? — 10mn +4n?)  (b) (7x — 3y)(49x? + 21xy +
%)

21. (a) —6(v +2)(V> —2v +4) (b) 3(3 — 5Kk)(9 + 15k + 25k?)

22, (@) 4(3c + 4d)(9c® — 12cd + 16d?)  (b) 13(kr — 25)(Kr® + 2krs +
4s%)

23.(a) (k=2)(k +8) (b) (y—6)(y—3)

24. (@) (x+4)(x+7) (b)(a-9)(@+5)

33.3x% + x? — 75x + 60

25.(@) (q-1)2q-5) (b) (r-2)@r+7)

26.(2) (2b +1)(2b +11) (b) (n + 1)(6n —19)

27.(a) (2s-3)(5s—7) (b) (32-5)(32+8)

28.(a) 2(a—4)(4a +3) (b)-3(2p + 1)(5p +2)

29.(a) Bp-)@p +7q) (b) (c +4d)(5c +3d)

30. (a) (3x— 2y)(5x—2y) (b) 4(m + n)(7m — 12n)

31. (a) 3m*n(2n®—7m) (b) —2pg®(p? + 4q + 2r)

32.(a) (3a—5b)(4a—3c) (b)5(2—x3)(x—4y)

33.(a) (2d + 1)(2e + f+3) (b) (2—3K)(m + 4n—5)

34. (a) 3x—4z7)(3x + 2y +7)  (b) b(c —4a)(a—5b + 2¢?)
35.(a) (7r +10)(7r—6)  (b) 3(2y —x)(7x - 6y)

36. (a) (4a—b)(9b—2a) (b) 12(5m + 3n)(m — 2n)

37.(a) (6p—5)° (b) 49(2-k)®

38. (a) 8d(3c —4d) (b) (5p + 7G)(5p — 7q + 2)

39. (a) (2x — 5y)(2x— 5y —3) (b) (6a + b)(6a + b + 4b?)

40. (2) (p +2q + 10)(p + 29— 10) (b) (3m +8n—7)(3m—8n—7)
41. (a) (x + 10)(x* + 2x + 28)  (b) 2(a—1)(13a’ + 10a + 4)

42. (a) 3(m —3)(m?—12m + 39)  (b) —45(2k + 1)(12k* — 12k + 7)
43.(a) (2a—b)(@—ab + 7b%)  (b) 4(x + y)(7x% — 10xy + 31y?)
44.(a) (3p + A)(9p” - 3pq + ¢° - 8) (b) (a—2b)’

45. (a) (a—-3)(5a-12) (b) (x +2y)(9x - 2y)

46. (a) —(k— 2)(4k + 5) (b) —(3n —5)(6n - 5)

47.(a) -3(2r +3)(dr+3) (b) 2(2p—3)(3p+7)
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48. (a) 6x(x —1)(x + 4) (b) 2ab(2a — 3b)(a — 6b)

49. (@) M—1)(Om-1) (b) —(k + 6)(2k — 1)

50. (@) (p-1)Gp +6) (b)-2(y-8)(y-2)

51. (a) 4(2n—3)®> (b) 2(m + 4n—6)(m—4n + 6)

52.(a) (k+ 1)(K2—k+1) (b) (k—1)(k + 1)’ (K> -k +1)

53.(a) -3(b—3a)(a+b) (b)-3(a—>5)(a+2)@>+a-10)
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