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6 (a) Find the sum of all the integers between 100 and 400 that are divisible by 7. (4] > wWa J[‘—n/d Cowomen &{F&N—uﬂ
(b) The frst three terms i_l“,xandﬁﬂl respectively, where x is positive, . _kiu‘l-c,e- UNLA P[d‘ Ii- LEKL,RB 5
Find
: d= Next — Pvav,

(i) the value of x,

(ii) the sum to inf nity of the progression.

51—
T P2 6P\ 144, =, €y
Commoy  (odie S’ij_s. Sowne -

leS, 112,14 --- - 399 TFind () Price annd o't aguol

&= (ath) vhioam = at(n-pd . x o= Ly
3 399 =lo5+ (n-)(7) MYy x

s B es+399) 2% =7(n) = gxiy
* 42=2n-] xL = Iy = Y

Y, b, &

n=9b
Lo

g e B = e
5 i
vy

Y22

7 The second term of a geometric progression is 3 and the sum to infinit is 12.

(i) Find the frst term of the progression. [4] S met )m T E
_ ol W 1
An arithmetic progression has the same frst and second terms as the geometric progression. e p ut G'\jn G”mw& Vv ] )
(ii) Find the sum of the frst 20 terms of the arithmetic progression. [3] The '&GBAK_S&P_ !
The Am
DEPI GP AP
CecandTeme = 3 ot 5 m%.,da =M
A =3 Beocid Rest = o€ At = as

s
h:??:_/ U\‘;‘ll[_"'%_}) SP_C&V\A: 3 C;QO‘W-"[':‘_. C]\;\'A—

24



=45
h‘:??j-w o =12 [_1’%_5 SE’_CGV\A = 3 geoﬂﬂ.‘l CL""JL
: — Erd=2
= a.lr,u‘)_a—Sé _@
‘2‘" &Film-('g(::o Q\_.E (A__HB

o~ éo\ —éfk +3é Q

(6—6) (a-¢) =0

9 The [rst term of a geometric progression is 81 and the fourth term is 24, Find
(i) the common ratio of the progression, [2]

(ii) the sum to inf nity of the progression. 2]

The second and third terms of this geometric progression are the frst and fourth terms respectively of
an arithmetic progression.

(iii) Find the sum of the frst ten terms of the arithmetic progression. 131
- s Gp | An AP
Fwttow =8 Fountia %QJ\JW\ = 2N .
LU Qd}bj’ =2l Geond = 00 :Lg*.)@\ Cist -158
= 24y =
R3- 8 Twvd - qp =) Eﬂ oSz at+d 4
24

o (_2_\ =a el (2—_51‘1 D+ 3(3\
“ g E & . B ;qa E} ]
S i o

= 3d
Sm = n\za+n-Na
2
2. (5y)+ (o) (- L\J
2o

n

i

26 The first term of an arithmetic progression is 12 and the sum of the first 9 terms is 135,
(i) Find the commaon difference of the progression. 121

The first term, the ninth term and the uth term of this arithimetic progression are the first term, the
second term and the third term respectively of a geometric progression.

(i) Find the ratio of the g ic p ion and the value of n. 15]
THis kP ANoThEr, Gp
IAD Rat =12 Sa, =135 Firer=— 6 =[12 [ =
A= q lLil)+(q-hA]=lgS NINTH = o +8d Eorp =
P hﬁfw =
?J'\-*%Cl = %o
gd= 6 a 7 +(‘n—1)(§):
= % o=|2 248 5‘): o i

1
18 < 24 e U ‘2(%—)
et ) [

Mg Do et pub egquad Lefore Puﬁw%aukmmmrm_
2

: e B
a(;—m'-ﬁ—,Lowa S26 —1‘3{1@%@0 N 3)] E—HBO )

25



e & IL4%/ 3\= O/
L—HJ lS‘(i)[p_)b 12+(“_‘)(_$): 12(‘322)
i - N= 2

Sz Sum.
25 {a) In an—he sum of the first n terms, denoted by 8, is given by
e —_—

5, =n"+8n

Find the first term and the common difference. 13]

g“-_—ﬂz+‘gﬂ W‘ej‘?r\o;ﬁ: I Pud\‘ wvi=|

S, = WHEM =9 [a=0] S, weans Suwn F ome bewn
% ok maams £ W Ffwﬁ“ temn - .
n=2 , Q?_: (2‘) .‘_E“('z.) = 20 52 wmeavs  Cuma djr flx‘f‘s% hﬂ’bws-

e e il e
o q + Second teame.

Second teor =41

E‘ q) - - A= Next -pvan = 11-9 =

32 (a) Inan arithmetic progression, the sum, S, , of the first # terms is given by S| = 20 + %n. Find the
first term and the common difference of the progression. 13]

Qh: 2_\.\14-@'\/\
met, S, . 2)*EL) =10 S, 4 et b = 18]
N=2 S'.?. = LCZ—)L § el Sz = Tt g Secend
: t8() 1 Toes [l
21(: |0 +(§de
= '0, fL( i - Cun -
PP l4- 1o .=l
Mpass =0 lrwe
“T/zf’s_% . SeenpRio BASED .
LA AN @ann#
.@m@{ a8 {,{— Jo&l/?/\—mé Mo
den A A/ GP ceapler:
cmaﬂ.g&d-& g

Brduct ﬁ‘ryf%ﬁ.u-?ﬂ_m
: Cheds AP Chede QP
Toms-| d=Net-Pry| p = W&

Doy /Y| N
2ol s gk —]
2013 By | [

B | [ ]

20 Il

A
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(i) the value of the grant in 2022,

" |d= Nexp-prev- | o= NEEE
e
ap
44 Jo A Mo _ .65

2 X HM{/
D Grantin 2022 = (1) toim 7y 6P= A%
P (foz0) (1-25)

fo

5
value in the preceding year. The grant in 2001 was $5000. Find

(i) the grant given in 2011,

Yeas [ | Tosms | Chede AP |Chede 6P

Joaws oM
D’\—N e ez F
L"D' - booo e f2=2 525 - .08

2.4g| B| 5250 N inl
o 8] e T |
2o [0 et
@Q'J’M n 2efl = ”‘Hl lLW = 4 '/a),m

(Soos)) (i ‘of‘)m
@l b 73

it

i

18 A television quiz show takes place every day, On day 1 the prize money is $1000, 1f this is not won
the prize money is increased for day 2. The prize money is increased in a similar way every day until
it is won. The television company idered the following two diff madels for i ing the
prize moncy.

Model 1: Increase the prize money by 51000 each day,
Model 2:  Increase the prize money by 10% each day.

On each day that the prize money is not won the television company makes a donation to charity, The
amount donated is 5% of the value of the prize on that day. After 40 days the prize money has still
not been won, Caleulate the total amount donated to charity

(i) il Muodel 1 is used, 4]

(ii) if Model 2 is used, 13]

= [¢s)S . S7eés”. ]

= §SI12-5 _ V0%

(b) A college agrees a sponsorship deal in which grants will be received each year for sports
equipment. This grant will be $4000 in 2012 and will increase by 5% each year. Calculate

12]

(ii) d— college will receive in the ye—:lusive. [2]

© g,,= j‘v,(iw_'i)
Jzf

= bpp(les" 1)

| 05 — |

T ST )48 S

Each year a company gives a grant to a charity. The amount given each year increases by 5% of its

[3

(ii) the total amount of money given to the charity during the years 2001 to 2011 inclusive. [2]
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QUADRATICS  (PL)

me-'s with : 1) CooRpinaATE (A1)
2) FuncTions CIV+)

@Uﬁrbﬂk'l_l.c, EQ.U&ILO_M
Mo X Po—wexc,q- =2

9= G450 55

y= 6 - ok
g= €
S
M STAnvpARD FORM  y=pa+bx ‘ ‘
cwhee ket
[ CompLETED Savare j=0t(x-b)z+c.
VERTEX form su‘l'nps
Comni e FoRrm.
x-b=0

ﬂENI'N(-; PoFNT_.- E?b] {m
3] Rool form Y= ale-H(x9

S hnPE

=0

x—b =0
K -inkevce pic . R

(KooT3)

STanDARD| “T0 | cOMPLETED SQUARE Fogm,

Exprrs Y= 42— Z‘rx-r’fomfb'cm a@c—b)+(_
il[x —-é:C. +(3)-(3)+!o]

Y —-3)?'-°I+I0]
L.--)-FI . 2) + 4
LrE@ ’ 1 Ll((l'..?)i-c_
o= ——L

Erprass 205+ Ix =12 im form a(x-b) +c.
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ll.@

'

e R

Exprans 2a* +7x-—]2_ m fynw at.(oc. b) g

RELROOR

Lxprers y = 3 + S form 0 ()= C
Half

g
3 {x." —~8oC +(4)- 007_ +s
L \L S | 5

s [(x—‘-l)l— 14 +5_;_51

R ]

3(’1.—‘1) - Y43
d.,(‘DL'&-lo) - C

Q=% '—I-I,:,-:.-...U[& —c=—Y3

‘c_ \13.]
Exprees Uz —pUx+ YU . form (:_x—q)+b
STEP1: Cowpld-tof Sgguens fAm. -

4 (%-3)"
‘{[-x, -—éx+(3) (3)+u] 2 (-3 *
"I[L'x-a)-cu-n] [2.02- -3)]*+8
x - L 2 (4 + 3
4 [C 3)+ 2'_? E?.: a{ +b
whoma B, =9
=Z rﬂ

D

exprest 9o - B+ 20 nfpn (3x1a) +b
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1D

exprest 9o - B+ 20 infpn (3x40) +b
a4 + (z)l- (:_)7' +_2£]\ ‘-1(7.-2_)2'—- 16
q

3*(x-2) -1k
1[“‘-?-*- 4 *'39'] [ree=n]"=1t
L (Bx-6)r-16
1 ((m.-z.)"-_lj-_ (3x+a) +b
2 o=, b=-i.

CThnDARD —> RooT Form:
jzaat?'-i—loaa-i-c y=a (2 —b)2x—¢)
FacTorI1ZATION .
4= = T (2
R i
%= )— U {2%-3)
y=a(x-3) (=9
Y=a (k) (= 5e)

P T 1 -u=-C
[e=3)
SKETGH

+xX
@ SHpee \i2/ e

(ALL Forms)

2 Toevine PinT (VERTEX) (ComPLETED SOURRE

Totum).
-j= 2(%=-3) :
A}
W =3 2D

’YT)R.NIM‘G' Pbihﬁ:l)b:-.}' 5=_I1 = (3) _LD

3) Y- intereopt (3c=0) (SranpARD Foem)

ONLy VSE X-INTERCEPTS  IF QUESTION Regyipes

1= 3(z=3) (x+¢)

t]: 29+ 7@> ¥ inkencept - @
[\ _’>C-'c,'r\JceA/u"ot‘5 (5:0) (RooT FoRm
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4+2yk <O
24K < -4

=1
24

]K<<L!
L

Food vadue &) K o which Y K=o +2.
Dhas Foor fedd M.fmteol Lools .
L' ~Hac =0
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Bl— ¥k =0
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¥
g

INTERSECTION O F ALINE AND A QUADRATIC CURVE
2 g ] b ha e =@
El:')_x-(-é,y,-'S S 3,29& \ j//—bj'-hac.za
e —_—
._'QEQ—‘_ CQUuATE BRoTh Lz‘—(fﬂ.c, % “L‘QC—- ve .
2 F bR =S = 2+ (0= 4 (2)(-6)
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FoneTions (1)
(10 MARKS)

FUNCTjONS W17+ wiTH
kLoNE GUADR AT CS TRig

WITH
DiFFeLeNT ATIDN

VERY LoNg  BuT  EASY  CHAPIER.
MEMOR ZE EVERY DETAIL)

FUNCTIONS HKRE NUMBEL MACHNES.

INPUT FuNeTioN - ouTPUTS
S (MAcHINE) I
DoMAIN RAN GE

flo= rer3 Qe xS
hY

NQM{ value

tuvwﬁon WPwt("C)
2(N+3=5
2_(&/) +3 =1
(3)°-S =4
2K +3
(t-1)=S
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INVERSE 9F A FyNCTIioN:
(2 Manks vin 6 Levels) (3/\44—14&_5 IN ALEVELg)
TReRE  fRE  apDiTIonwe  STEPS . Be GiRsFuLl

fix) = 2% =S

STEPY - foo=¢ <
= 2x-5
3 RN
Y45 = 2 f(x)=Y
d J D V
STEp2L! x = 5{-*5 l
-1 = /- \_/F (61) =X
STEP 3 j(“;” = X /
LTEPY \f"(g/\ = 4rs
v 2

/
fn) = xtS
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VERTICAL | jye TesT
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INVERS E EXISTS
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ONE - DNE FuNCTION
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INVERSE

T is FuNETion
Dogs NoT EXiST -
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ONE = MANY .

>4

' %
x 3

ONE -ONE FUNCTION [ MANY To ONE FUNCTIN | oyg  7p  many
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Comtp&i TE FuNCTiONS

(FuNcTioN wiThiv A FucTioN)

i) = 2x +S G(x) = x* + 3
v I

)

7

f900 = \ZF@"‘)) - 2400 +S
=2(x'43) tS 7 ESSENTIAL
= 2_“24_6 .I_g WOﬂKf)\fGI'
= 29> #If J
ﬁf"‘) = (aniS) + 3
Flie) = 2(2nt5)+ S
vV

172 wrte the b":’s‘(’ b”’nchb" with ( ) ing Tead Ji 2 -

Srepr: Wnite valik 0L e imd function  pngidfe the bracket

(Q; 76(‘1) = 2x +3

Given ot Fb)= 21, gind t

ff{x) = 2 (23 )+3=hues +3 = Ynt?
Ffeo =tx +1

ff(e)=4t1
20 = 4t+9
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2
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gzwzd:TWe_Subf B B

¥ i, K =
_L(oo)(ac)--‘)—_"/9 tnZ = 7
- ( I(&)’(r 73 - Qg&_
L[6) (&) — 3
9~( ) ) 2 ’ A Bc = 613

T8 - % |

JAe=4]. PYA B

12 cm

In the diagram, AOB is a sector of a circle with centre O and radius 12 cm. The point A4 lies on the
side CD of the rectangle OCDB. Angle AOB = %n radians. Express the area of the shaded region in

the form a(+/3) — br, stating the values of the integers a and b. [6]
exack form -

Sraved - Recrmocps — 1RimibLe — SECTRR.
AREH

(12 )(673) "L 3(613}—:2‘_@ ) (%)
72J3 — 18]3 — 24%

SUTB £ ax

95



in
In the diagram, AB is an arc of a circle, centre O and radius 6 cm, and angle AOB:%n'radians. The A’K = 5 l 3
line AX is a tan gettothec cleatAadOBX s a straight line.

(i) Show that the exact length of AX is 6+/3 cm. [1]

Find, in terms of 7 and /3,
(ii) the area of the shaded region, [3]

(iii) the perimeter of the shaded region. [4]
A-rza dz— QWM Méwvl = TW)Z. — Sehor
/( on )(#x ) — 97/ P
WJz3) — L A
L(6)(H3) ! (é)(_,,)
| 1813 —4x

Poimeba = AX + BX  + RACAB
613 +(2 ) + (2n )

= l\é+ 6J3 +ZXJ

[Br] ok =oh +m° A i8] S= 20

0> = &7+ (473)" Y
= 34+ b€ _ 3
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Ox”

22

PYTHAGORAS

2

e at =2

In the diagram, ABC is an equilateral triangle of side 2 cm. The mid-point of BC is Q. An arc of

a circle with centre A touches BC at Q, and meets AB at P and AC at R. Find the total area of the
shaded regions, giving your answer in terms of 7 and v/3.

[5]
Shaded Tritygle — Sacdots =I5
e : %) @
e L lswme) — % K&~

\




24 ATk GoRAS

e0s & = -}i," (28)'= K+ O
2
tosh = 1
¢

2

"
uPl

In the diagram, AB is an arc of a circle with centre O and radius r. The line XB is a tangent to the
circle at B and(A is the mid-point of OX. —
P N.de«dﬁ AB= s =AD
Pajmztbt;/-.,-flf&'f%i’ =h(£)
>

(i) Show that angle AOB = %n radians. [2]

Express each of the following in terms of 7, 7 and v/3:

(ii) the perimeter of the shaded region, [3]

(iii) the area of the shaded region. — T/—-Zw.ﬁ 1{—- - SZC)U;. (2]
LAY L&
LG5 -14(5

LIZ - gx
2 6
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Trignometry
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TRIGONOMIETRY

I
( S— & Pondes) .
=210
Oo
\N‘I‘VC gl;/l A’oQL
R
-180 T T Y, ~3éo Tan Cos
S ve
270 . -—
%0 AUl Seconce Teaches Crasy

EVERY ANGLE HAS Two MAIN NVALUES .

O - sRiginAL mnsLE Basic Avgrp: (<)
(sTARTS FRom +vex-asu) | ACITE ANEGLE r9ADE WITH
Aew (tve)  Cw(-ve) X- aris

D=|20

VAN .

T ) \
& NN
@a\ E §=40
7™ )
/"

60



_ Gwnfeos/tonn - .
L’PJG RATIO OF _I Tﬂ/é,ﬁﬂmo OF TT& BASIc ANGIEX)
| ANy ANVGLE (8) J LA'FIEIL ADJuSTIng QUADRANT +/- SIGV:

&, WitHouT vsing TALVLATOR EVALUATE .

) CoslSo (T) P —
‘[/ 9=5D&@
los30 = B A= \
| prd
& @ ©
’MS’SO: ’B
2
El  bwm 240 ‘3";@*\
l AR
m bo = IB— :lﬁ'
{
tom Yo =+J13
Om 31S L
) =89 /1
QmUS - \ s
[ = BN
w ﬂ/
3im 3S= — ! 1
1 Jo
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EQuaTioN Spiving .

@ PowwissieN to  toke fnverse

. Sz = ‘jm 6 <z < Fbo
A
O< = .g;M-l/ / \
4 L2 )
@iaﬁc/ﬂ L;é; igmore 1/~ Sgn whdle @/‘d’{j
"y ovste
X = 30° YN
(/7 1\
\ 306 3o
. y\_/‘ 230
| 2lo. =77
K= 2o , 330
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[z Losae = O L 0 <<

K= Ys° / 4

T20

[1s]

+260

[Hos|

\ 3

z= 4S5, 315, 4pS, £TFS

315
+3bo
[874]
[Z] b = @& | 180 <X < 3406
K= tam (1) P
X =

L Ys* g ﬁ

|- b5, 85,215 | \ [
_}1 -4s

1315

NoTE: IE YouR RANGE 1S IN MNEEGHTINE
ALwkYS FIND  NEGQATIVE ANGLES

FIRST *
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<)

Cos = @1 ~360 <2 < )80
2 T
Xz (oS /,f =bo T20] N ™
&/ N
/)
Z = -2o, /20,120 —

A=

\F We DO NOT HAVE PBERMISSION T0O

TAKE JNVERSE :

Swm2a = | 0 <lx< 260
| Ax = A D < 2o< 720
2

%= G a0 BN A.si-;

) S gl ) e

A= 30, 1Se, 390, 310
2o= 30, )50, 3% ,SI1O

A= lg} 7S! )CIS) 28C

64



s (2t 70) = O <z < 360
A ~+ 10

A= %x+T0 70< X+T0< 430
Cos A = | To<A<H3o0

JZI [o]

- 3 o
K= (DS (L2>=60 / *@
O\}.i‘d)/\angﬁ \ fo
Af :;66) SOO)L'ZO 300

Bl e <g— go> - L 0 << 360

Jz -80
A = 2~ 80 ~80<%~-80 < 280

CosA = 1 —80 < A <2R0
Jz =]

X = CDS_' # r_‘{s-
= A
A= -4s 5 45 is
‘X_—-SO = - L[ng ng p

7= 33, |28,

65



[4]

S (2ntto) = L
2

A= 2a+40

Swma = |
L

o= G /1 )=30
9

A= %, S0, 290

2xt 40 = 1S0 , 390
Zx. = Jlo, 350

—

Z”X, = §5L/7§7

@_ 120
20 3 290

o Lz 180
X2

O< 29 < 260
+40

Ho<4 2a+h40 < Y400

40 < A <400

66



\DENTITIES  (I7)

Reciproc AL Sml = tomb
CosE
I = LOS%B’ PO, P
3t 8=t
oMy
/ = Sec br
Losf Qb +ts® = 1
I+ tad® = gec
Y | + cob™® = cosect
LomB

[§ = Acute ang)e_

Ql)vk(lgo— 9,) = Sl

8 e

cos (180~ 8) = —cosE 8o

tom (—0) = —tomb Kb‘
mi, P1

91 (F0-8) = (15§ . 4

tes (Fo-8) = Smb b

ton (0 - B)




SymeoLs

S’ = (nd)

Jin T = fm(z’)

30 —> (Pn30)= [ 1\ = I
7 (7) g

Sin 30" —> S (30°) = sm(d4e8) = ]

5 2 ) = | |9 2 ypi0) -

e

-—

2 (—wss) =1 tos(-p) =1
—2tosf _— | L
bosé = — Cs & = |

A 2




FRoviNg IDENTITIES

)YoU ARE ALLOWED To WORK WITH ONLY ONESIpE

AND PRovE 1T ERUAL TO OVHER SIiDE .

2) Yov ARE NoOT ALLOWED Tp SmPLIPY BOTH

SIDES BT LameETIME.

N7 —T7RbOF ' 1
l,scs‘zume) No {QuAees |
s - N . LIS
s';m brios=1 BRING EVERYTHING
> ‘z;ow;&ssm&L To Jain| £ [Cas] enly
|+ wt*6= sech and SimbiFy.
2 r
& - b =p+b)n-b)
32 (i) Prove the identity tanx + e sinxlco : [2]
S'l;n')( + CosSL
osK  Shx
S + LS
SwMA LSL
! (Shown) (¢Q-£- D).
Smx LOSX.

69



13 Prove the identity
1+sinx+ cosx 2
cosx 1 +sinx  cosx’

(148 2)(1esima) + (tosi)(Losa)

[4]

cosz (| +8mac)

[+ 29X +8MZ + L0S

tosx. (2 +3mx)

1 +28wmx +I

tosx. ( 1+ 8mz)

A+ Qsmx

eosn( 18onx)

20 +89A) - 2 (Prover)

cosx (1S5 % cos«

70



sin 6 cos 0 1
i) Show that = ’ .
Q) Show it e oD SinB—gosE sin’@ — cos? .

b (Somb—1058 ) + cps (Cinb-+ cosB)

(S + cos §)(Swb— L3B)
' B ~ Lo cos & +M+ 7y
(38— (058 ”
!
Sw't— tos’@

. : . 1 1 y2 1-cos6
27 (i) Prove the identity (sin 6 tn 9) = 7 cosd" [3]

/ol wsd N
Ldmb Sws /

/ 1-wst N

\_  SwmfF )/

( /—-ws&)?' QP Feos® =1
Sm* b <« e = (- os*B
[1-cos8)”
'~ 1os*0
(1- 0s8) = [— st

M{ 7)) | + ¢os@ -
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21 (i) Prove the identity XY _ 1
I —cosx COS X

Sy . S

oS

S-S . (O

Losn

S x !
oA ( (—tosn)

SNt

LOSK ( 1- 1os)

2
| — ¢as*x

tosa (1— osat)

(1+ cosx) (1—¢o5%)

Losx (/17/@5/;9

[ + cpSK

COSK

1 + CosH

COSX (25X

Losn )
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Differentiation
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TRiG Fonaion § DR
Srqpes STPeS

\n‘\z\s)
3t ZT\W&s.
— !

DIECERENTIATION

GIRADIENT OF TANGENT (CURVE)

Drewels > (amuwt d( b\v\jud-)
)L
m_,_-'»tc
chourdt v Y

/ alu»{? w2
delkn.@éi_
AL
it
¢ymMeoLs v
3 i
g —Ho
How qo DifF

Brsic RurLes .
] = >4

Axr —> %

2l  Alwe ot —> 0

6 —> 0
o —>1p Yy -~ D
(22 —>(2 | 50 50
% j; g — 320
%’; 0-3 =—3
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?O\N ER RULE _ (‘\'waf:e STe? PRocess)

dy . 122 (2) — 9+ O
da

- [22—9
¥

9l

n ® @v)n—) ®/
(C) > n () *x O
L e o
0 Y= @[3/ ] 4= 12 — 13 3-(\\2@\)71,
dy = TL 2L dy BXxd | M = ) x 12
dx e dn
9y _ T =36 ,%_-'- 3¢ (122)
da % A
g G-z T By <i
y
7 x()- 2+ 0 _ B 3x-1) x 3—0)
ﬁ:v’“ (@ —0\4% (3x=1) x(
4
_ ol — 2 _ 1S (2-I
¥ - o0
[6] jz bE— A + 8§ j:()aﬁ—q%

N\

dy =3 (19L+S$(2+o)—18 o (1)
ol

gﬁ_ _ 6(2xt5) — I8x
x

YoU CANNGT DIFFERENTIAE i DENoMiINATHR!
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4= - >
N

dg . ¢xlhre 20
d

= bx +6

78

.

olat ]

(;%L -2 (2x-3)(2-0)

- 48
Cz-x—3)3
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OVTLomeS
% = \?Au&'ewf: I TangenT Ccorved |
"

(Ko

E
1y Fond acprestion o onﬁ-

90’

j: @’5—?—’( +4

%zzx?i)—l"'o

d

@ Pl rodieol gy et ob %= 2
Aoy 2w -2 2 =2

oAz
= 2(2)-2

- | 2%x-2

grdient 4y taeged <[z = 7|

i Cond Qﬁ"‘"b o dz fOW‘JM at =2 Tavged
For  epdmel® put 222w S

J_’,Z»——Z[Z)’f'\f ;q B
Poink (2,;,,) 9 My =2 Normal
y — 37 = W (e -x) ' "N
Y-4-= 2(z-2) / - —
-?:prlf //M-:-—Z

\V

\17 =2% TA'NGIENT‘
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) Fnd Qﬁ'mhm 4 novmal, 10 e gl A =2

T M- = J 7 (x~2)
Poudt (2,4) 24 — §=-%x+2
7-47 =~ +/o

)/OH cannot 'Z':e,ﬂ (jmaﬂl"@“’t /27)0'1‘7%4] AAV’Z(A'QAJ

/,d';ﬂl\‘ _A_/& N%atwe;) -
3 A Teciprocal N
U
M

-~

12
2 Find the gradient of the curve y = at the point where x = 3. [4]
x? —4x
y= @) SR

i o (o) (2mg) AT
ol

oy = —12{2z-4) o= 3

A (=t )”

= <12 (Z(B)-"') - -8
(374 (9))" 3

f
|
o

/8



and P (2, 2) is a point on the curve.

4
22 A curve has equation y = T

(i) Find the equation of the tangent to the curve at P. (4]

(ii) Find the angle that this tangent makes with the x-axis. [2]

iy =4 B my=-3, P(2,2)
= - (3x-t) (3) -2 = -3(x 2
& ) Y )

1:) — = ¥nt+L N2

= =—-12 r=2 S:—?)’)L'\"g
da (3x~4)*

n
1
w

MT= "'7— ':“_\_2-_
(32)-4y

C"'} Eon = Mo -My
| +m, Mo
tamh = 0= (-2)
[+ (D)("5) M=o 8 X=Bxis
tomd = 3 \\m?:-s
b = ton (3)
6= 715635

QY

Ueare it . o abowt to
reacin Acapeow“]. [ 2”’»’77‘& h.



12

11 The equation of a curve is y = ——.
x“+3

d
(i) Obtain an expression for _y.

[2]
(ii) Find the equation of the normal to the curve at the point P (1, 3). [3]
| m = "D—ll(o ;"29-:._.2
> - 6 2
\4/-.:,«2_(,,64—3) (|+5)
-2
2-
.OL‘,L= —/2(7L+5> (m) me=2 _ P(1,3)
ol 3
-2 = 2 (-1
_4\0% = Q4= d 3 (==1)
2
dx (=+3) 3y-¢ =222
2 3 = 2% + 7
10 The equation of a curveisy =5 — g
(i) Show that the equation of the normal to the curve at the point P (2 1)is2y+x=4. (4
poivl wivsech' o (S\\N\AL\MQIAQ&) =
This normal meets the curve again at the point Q.
(ii) Find the coordinates of Q. ecoordivatd [3]
IJeo-
(iii) Find the length of PQ. 2]

WMy = -1 P(2,1)
2

Yoo-(gL W) -4 | 3Ty (A
z 24-2 = —X+2

mr,.;é_ =8 -2 3‘—\‘1‘—"11"‘]
Y +x =Y




< -

I

8
x 2
oy

S

R

7. & 2

(oL — 6 = Lf‘?(_ — 'X—L

K=+ b b = O
x T+ —20-Yb =0

® (A58) — 2(n+8) =°

(-2)(nr8) = o

L= 2 , x=-8
Poin P ford &
3'} L-(-8
2
Y=
& (-8 6)
Pz &C-2,L)




NCEYARZN
/TN

ST Miouk&»l; PoiNT )

TONING PoriNT

TANGENT = BoriZONTAL = &fadient »

NERTEX
52_1'0-
i INT
. GQRADIENT oOF ]
Mg FoINT
\\CRIﬁCA’L toin (seT) X fé: =o

Q d = b 12a—3
vV
Fardl  r- coordivates d?: s JhJ-;W\Aj posut .

dy — 20 412
U

an

O = 29+ (2
2x = -12

zx = —6

NATURE  0F 4  STATionARY FOINT
[4

Mmax [/ PV

/N N\

MiN

g = dy by
\|_ve,| MAX.

J dn Ad*

Y
d

82



7

The equation of a curve is y = ( 2x — 3)° — 6x.

d d?
(i) Express ay and a"; in terms of x.

(3]

(ii) Find the x-coordinates of the two stationary points and determine the nature of each stationary
(5]

point.

px=3)’ - éx
3(2_1-—3)%’-22)-— 6

v

Y= (
&

Ax

M o b(zaa) - ¢
o N

L L4
_(LJ_ _ Iz(zfx-—ﬁ) (2) -0

-
-

L d
—

¢

da*
d/Lj = 24 (29(’3)
dx?
MAR
MIN
1 =2
x=4

STATIONARY  FOINTS

9 =,

o\
6(ze-23) - ¢ =0

6(2x—-3)"=6

.)(?_9(."3)2 =iﬁ

2~ 32 =t {

K = 3i‘
2
L=2 N x =\
NATURE
dy = 24 (2n-3)

(

2 (209-3) = 24 () (MW

4 (20)—3) = —24 (—) (WX)
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(
@)

_%_._

x

STATIoN Af-Y
PoinTs

8
52 A curve has equation y = T + 2x.

(i) Find % and %

0) Y= B +2% |@ gcintionmey PoinT
-2
_-8x (9 +2 o
# %
ég . -8 +2 ~$xX42=0
d% -2 v+2 =0
2 - >
dM = bZ(2)
dx* 2= 8
p
_%ol = 16
o z? xo8
2 *=

SR

A=2,72

+ve Min

-G‘—zé- <ve MAx -
dox*

(3]

(ii) Find the coordinates of the stationary points and state, with a reason, the nature of each stationary
point.

(5]

.- NATORE
da'j =16 -2
a 23 4
Min

- ;)*
= -2
Max




1
20 A curve has equationy = —— +x.

(ii) Find the coordinates of the maximum point A and the minimum point B on the curve.

x-3

d d’
@) Find < and &2

dx dx?’

(2]

(5]

. WA / i BonT  (TORNTNG Eain).
Y= (x-3) + x
_lig, = —I ("“3)—’—(:1_) A o= -l('x-B)_z-t—l
d‘i, 0= -\
= = )
L PR O sy (%=2)
d'i | o
(x—3)*
_3 5
A% = 2 (x-3) (1) +0 e-3)" = <
da x—3 = k|
-3
dy = 2(x-3 = 2% |
x X=Y , | x=2
=_1 =1 _t+2
J H—BH y=5=
3: Y 3:\
B(4s) |ALzD

A= (-3
w2 ) &_3_ = 2




30 Thecurvey= T 2 intersects the x-axis at A. The tangent to the curve at A intersects the y-axis
at C.

(i) Show that the equation of AC is 5y + 4x = 8.

[S]
(ii) Find the distance AC.

L= oxn , \J:o , O = (o -2

2Zn+|

(2]

2 = lo

2%+ |

Yn+2 = 10

A= (7—/0> | *"‘Z:l

ANGENT AT A

) -1
4= /o(zz.—f}) -2

i = tof1) (2nt1)(2) = O

"
= _ =20 Z =2
d (2x+1)*
w_ = =20 - =Y
T (2e)+1)" s
m:-—% A (2,o>

-0 = -4 ~
\70 }_(xz)

{7= ~yx+8 TQA"{jaAt ‘

4 +SYy =8




y-im:twce'pt: Z =0
o)+ Sy =1
j; 14

A(20) <(0,14)

J(o—2)+ (1e-0)>

[c]

Ac

=

12

7 R-0xn . y =0

y
A

0=2 ~ —-L&— 6759
29+ 3
2 = 2
: & _ 18
2n+ 3 y=2-5+3
1%5417( +6 5 A » X

"l‘fB]

The diagram shows part of the curve y =2 —

18
2x+3’
The nermal to the curve at A crosses the y-axis at C.

(i) Show that the equation of the'line AC is 9x + 4y = 27.

Be = 675+ =

[

X =0 ,y—dxlh
= 2 ~- 18
Y 2(0)*+ 3

-4

E X=0 , 701@

o) +4y =21

95327

]0.75

which crosses the x-axis at A and the y-axis at B.

(6]

y
(ii) Find the length of BC. Romad - [2]
NokMmAL:
2 - [2(2—91‘!'3) 'm.-_";'q' » A(3,0)
- —p = =L (a-
_p —-18( 1)(27(+3> (2_) Y-o0-= (%-3)
= '—71 7"2'7

1y

Ad

Ix+ 4y =27

g
#
. -

z =3
ot (2.st+3)
4 = 3¢ — _17._
(Z(z) +3) 7



5

k
A curve has equation y = T Given that the‘gradient of the curve is —3 when x = 2, find the value of

_J
the constant 4. ;J% =-3 , =2 [3]

j = K K—“'
;%ll - K () x/"z(:a)
x

d o =K
Z?—

d

g cuwe oucd Lol

88
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QME OF CHANGE
dz
Rote LZ chayt?e_ %% = JF

KM?— 12— chm(\j¢ dz_ = g[('_
ﬂatc 02 dhcwae % AvRa_ = _51_&
LAYOVT
T main Vanables  + @nﬂmj%mbﬂ
{/ z y = 2x*+9% -]
v

dy  [dz /
F e &

CHAIN Qe : j% ; j%_ xﬁ
<

Q; A eiveded coler p@uduw Such Tad o3

W%W’Wwﬂqm Ma_w&mt h= 15
bata wm

Question
: /K'
dx -
éf' 6\2»&(1) prs !
dr -2
dt
x -@’ dﬁc‘ =2A N
0“; OL'L RZ: =15




21 The volume of a spherical balloon is increasing at a constant rate of 50 cm® per second. Find the rate
of increase of the radius when the radius is 10 cm. [Volume of a sphere = 377" ] [4]

MAIN  VARABLES CONN-ER. Dadn. in Gueshin,

Y/ \/=éim°’ \/=3ix@’ dv . 50

&
& Sl
Gape
>
o
\—
fgp
r &y
5




31 Anoil pipeline under the sea is leaking oil and a€ircular patch of oil has formed on the surface of the
sea. At midday the'radius of the patch of oil is 50 m and is increasing at a rate of 3 metres per hour.

Find the rate at which thefaréa of the oil is increasing at midday. [4]
2 Doko
A | Az TAZ A= x(E] k=SS0
df - dA x  dir dA - 27A (D) 5& =3
dv At dr ds 2
df = 3 x 27TA dA = 2Rh dh -7
o dn dt
= 3 x 2% (S°0)
= 300K
11 The equation of a curve is y = lei 3

(i) Obtain an expression for %

(2]

point P (1, 3).

(iii) A point is moving along the curve in such a way that the x-coordinate is increasing at a constant
rate of 0.012 units per second. Find the rate of change of the y-coordinate as the point passes

through P.(z=1) :’ =3)
W) \7 = 2 (0‘»*3)"
EQ,L = -2 (76”-1»3)’9—(?—%)

ol
— Qh=x

—# - (x*+3)>

da

D)
2®L

dét
ot

-
=

_Jﬁtrxd{,

— 24 X 0.0
(£

(2]

§ I oe

4 (4

da

ok
Powd P

= 2240)  xpol? = L’M

ot

(1*+3)*



ScenpRio BASED

ALWAYS ATTempT THe DiFFERENTIAT/ON PART Fiesr -

Queshion Layont”

. N

Cubshitdion

) steer
~\\\\ Proof gels Stwck
J
\| ofter 4 *o 2 Steps
—.\L—ﬂ
' Sobvesx

26

2y

3y

4x

The diagram shows the dimensions in metres of an L-shaped garden. The perimeter of the garden is
48 m.

(i) Find an expression for y in terms of x.

[1]

(ii) Given that the area of the garden is A m?, show that A = 48x — 8x7. [2]

(iii) Given that x can vary, find the'maximum area of the garden, showing that this is a maximum
value rather than a minimum value.

[4]
W P = gty 3ya Yt tx @ A= (y)(22)+ (2)(3Y)
P=  4dy+é€x A= 3ny +31y
d Y v

y¢ - é}']']'g‘)(, A = 67LI4
V J

y = HE—8x A =4 | y8-8x)
q P, \ )z
A= HBx—EX,"
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(i) b= Y8x— 82~ Max

A — 18 -4 >
Stotion wnt -
a_x_ | wﬁlpowt
diff =0
O = Y8 — 16
b =48
X =3

A= 48(8)—8(3) =72 (Max- valuwe d} area).

dx
A - =16 (M
4% (Maz).
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13

A solid rectangular block has a square base of side x cm. The height of the block is 7 cm and the total
surface area of the block is 96 cm?.

(i) Express & in terms of x and show that the volume, V cm?, of the block is given by

V=24x-1x. [3]
Given that x can vary,
(ii) find the stationary value of V/, [3]
(iii) determine whether this stationary value is a maximum or a minimum. [2]

| Totnd SA =96

< 2 ()¢ o) =98

e st bk = 94

b= U— 22"
Yx

V = (?Oé%){l')
V= Jé 94 -2z~
V = U x — ij

7
V= 7‘% _ Z%}




(1)




o -
= -3(v) = -2 (Mm\)

dz*
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3 2 3 2
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Area be;bweo.-w Juoo =
Grophs

21

The diagram shows the curve y = (x — 2)? and the line y + 2x = 7, which intersect at points 4 and B.
[8]

Find the area of the shaded region.

Pyt Oll}r iwers etron -

vy = 7-22
J

y ;(9(—2)7'
N
T— 29

(2-2) =
25Uz 4y = 729

x> — 22 —3=o0

-+ % -3 =0

o (%-3) +1 (x—.a)': o
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y=3x*

b
0 1 4

1
The diagram shows the curve y = 3x*. The shaded region is bounded by the curve, the x-axis and
the lines x = 1 and x = 4. Find the volume of the solid obtained when this shaded region is rotated
completely about the x-axis, giving your answer in terms of 7. [4]
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16 x Y
7 A curve is such that % = —, and (1, 4) is a point on the curve.
5

(i) Find the equation of the curve. /d‘ﬁﬂ [4]
= N 4

Yy-= 1—c CURVE

= -8 +12
e

= -8 4| >
d 9 =4

d ;s
15 A curve is such that—y = 4 — x and the point P (2, 9) lies on the curve. The normal to the curve at P
meets the curve again at Q. Find

(i) the equation of the gurve, [3]
J= (H—-Dc)d'z_ U= 9(2)- 2* +c¢
2

Y= Yo — 2 4c Q=8-2+C

2

=53

j: - X g | x=2

2 =4

J 4= tx - +3
2-




d?y
2

44 A curve is such that oz = —4x. The curve has a maximum point at (2, 12).

(i) Find the equation of the curve.

d

ﬁ, = j (=ux)dx

_4%_: ~"1£L:+c

do 2
% =-2X+¢C 95—=o,x-_z
¥ dac

o= —2(2)+c
CcC=-8 |

dy _p, x=2,Y4y=12
b o8

k)
J= o 2L+ 8o +c
3
2 =-2 (2 +8(2)+c
3
c=1_-4 =41
3 ! 3

J: -ZX}B + 8% —I—_H_
3 3

(=

(6]
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Uppex 2 2 =R
Y
2y*=18
s o B (6,1
Lowcvw= ;( ) x=§2—2 3"9,“
' y
! 4=2
:
: > X
4 ¢

8
The diagram shows part of the curve x = — — 2, crossing the y-axis at the point 4. The point B (6, 1)

lies on the curve. The shaded region is bounded by the curve, the y-axis and the line y = 1. Find the

exact volume obtained when this shaded region is rotated through 360° about the y-axis. [6]
—~————
x = 8§ _ 2

bl
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\
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0 ] > X
[o

The diagram shows the curve y = 1/(3x + 1) and the points P (0, 1) and Q (1, 2) on the curve. The
shaded region is bounded by the curve, the y-axis and the line y = 2.

(i) Find the area of the shaded region. [4]

Slhooled Qrea —= Repbw(][e _ Ao ovdey Canve -
= (1D - l:;_
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