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Paper 1 — Sequences and Series

25 3.1
doim / /7 17 Sum
. ] = e =it _n
Arithmetic | T,=a + (n—1)d S, = 5[23 +(n—1)d] &, 5[3 + Tl
4 10
L b}
J "/ 7 agr —11 ). s i & A
Geometiic | T, = ar = -
— S. = y = s . -1 <r <1 and we have convergence
T,=
We can then work out b
using the fact that
) Bash = disdtonn of
Qumpratic fieat diifare ?‘%
Finally, we can work out
¢ using the fact that
o %
Questions on Sequences and Series
1. Determine, showing working: (‘ = -—_f't-
I3
a. Tpof2;6;10;14 ;.. b. T.,0f2048 ;1024 ;512 ;256 ;...
n-\
To=0+(n-)d I =ar (, L
o= %+ (19)4 b = 204802
= 1]
=_/8§, |
C. Sa,,ofB 4— 6 ; 7“ S.of 9;6;4;..
G Lhe o] Se-
)=
Ss0 = 38 [afa) + 21(45) ] = 9
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e Toof 2;4:8;14;22;
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a=| 1'\'/“26.’;?

y.)«"b-_z i 1573+{ n:' 2 [QO-*\ /A-I)JB
==/

|4 () +c=2 N- . l3= ‘53’ [«234’/2/3)3
c=12

2. Determine k |f 1 310 showing all worklng details. 3 7 7

c (4 - ;z)*{%% >@ Sa= 0 = la-l—(m-/)ol]
130 = ;[;L(m-a\ + mL]

g |
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e e " /0 A S A A
d- & 130 = %[a(m-a\ + nL]
> 1310 - |@1ﬂ
Which isthefirs@oexaee{i10000000 in the sequence: {5[ = 9:7&‘ &
10 1 sglte 130 13s = 27&

Geometric rn—- 5 - @

Th=ar n-l

10000 000 = 10X 1 g
1000 Qog = [ —

00 = i = i
N-1 = \oaulooo 000 _—
S equence has #.= |3 ahd 3&: 5. Find the first th;e te\r;ns.
@ 13=a+gd a d

@ (0=5[@+d] Sy« Xl 20+ (n-)d

2=d a=-1-8()=-3



S. A geometric sequence has T,= 1800 and T, = 800. Find two possible values for T,

@ 80Q =ar? .
@ %00 =2f =t 3

: 4 _ ~Z
@7@ 5 = T3 = 1200 or -1300

6. Which term in the sequence 1\/6 ;17 ;32 ... is equal to 8997

7-,""‘5 Q&; b ,
%o 3(@y+b=7 BT
2+ 1+c =-1 ===k

_ 2z
= -+ N-= 2
In=20 30T a0 - 4= 77

a0 +n-903=0
@ Findp if._ N=2\ by quedrotic
75 10 13 J s ,
a. 2p+ 3;4p+ 2 and 5p+ 3 are consecutive terms of an arithmetic sequence. ofmu a
Ta 'Tu = TS-TZ.
4P+2— (li)+3> = Sff +3 - (Ll-fH-;)

42-ap-3 =5 +3-4-/A-2

aP-\:;P-l-t

b. 3p+ 1;2p+ 4 and p+ 8 are consecutive terms of a geometric sequence.
A T Ts e
b 5.9 T - T. 3p +! 2 P+‘r

7 2 N~ z
P-=7 3P1+aq{>+‘>+2=49+gl>+8f> Hé
3p =7 o = p~ 9[.) +§
v P
=8 or t
[+ p—1:2p—1;4p-2 and 5p are consecutive terms of a

gp-t-p¥1; 4p2-3pri; sp -S:Ff +2
P’ -1 pra < |

&P—\‘F

P-v = - ‘3 +3
D.Is = 4
E = &
8. A radioactive substance weighing 8 kg loses 9% of its mass each week.
After how many weeks will it first weigh less than a kilogram?
ACtee | week = % x 02
2 weelks - gx o9

€+;L—9~(s—\—l

2 Wweeks = zxoﬁtz
Ix 09" =
oNn" = <
ne ) L N1=2204
e .23 weeks

@ Atree grows 1,2 m in its first year. Each year thereafter it grows by 20% ‘
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J"/ll . 25 V\BGKS

Atree grows 1,2 m in its first year. Each year thereafter it grows by 20%
of the amount it grew the year before. What is the maximum height.it. will

ee”‘*’cm; 5322»5,{3,3&}) Gf&}(@;g‘%}j"“

Geometric ¥'= 0% -l< <
Pl
Soo = '—L——- = —IL}/
I-qg> o
For what value(s) of k will Z (-3k +4)" converge? = LSM

(-3&+w) + (3h+a) + (30777

Cs ~3% +4 cony, whea -1 <<

-l <~3% +4 <1

5
g <« -3k <-2 \<h<§
3, £ >
The first differences of a qua&ratlc sequence are given by the formula T,=2n+ 2. Find the
20™ term of the quadratic sequence if the 10t term is 111.

st Jifferences are & £ €10,
SeconJ JL(’FQI"QI\C-QS 9..22

AV
Ta=n +(2\_+c
TQ=PLQQ)f24'|_'O +c = Il
e x|
CTas M (0 T = 42
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A(‘l‘ﬂ\mli’\'c ? X
@ Which term in the sequence & ; 12 ; "u SO ?

13.

Geomatyic ? X

A+ \V Y ==
< o}
Which figure will have 1891 shaded squares?

; 597<80" +n+ 2

E 0= 20" +n-595

2
N +n-J = 189
N +n - 1392 =g
N=143 b
qrednatic fomula
Y

— _a
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Paper 1 — Functions and Inverses

The Linear function - straight line
Standard form: y = mx + ¢ Increasing if m=>0

Deceasing if m<0

The Quadratic function - parabola
Parent function: y = ax’ “happy” if a>0 and “sad” if a<0
Standard form: y = ax2 +bx+c

i s = _2
Axis of symmetry: x %8

The hyperbolic function — hyperbola

k

Parent function: y = — Axes of symmetry are y=x and y = - x
X

Asymptotes are y =0 and x=0
Top right & bottom left if k>0
Top let and bottom right if k<0

k=<0

k

Standard form: y =
x+p

*+q

The exponential function — exponential

Parent function: y = ab” Asymptote is y=0 D<b<1:"'~. b>1
Decreasing if 0 <b<1 Y
Increasing if b>1

Standard form: y = ab” + ¢

The logarithmic function — log b>1
Parent function: y = log, x Asymptote is x=0 R
Standard form: y = log,(x + p) + g 0<b<1

Transformations
If, for example, f(x) = x>+ 2x + 6 then:
f(

=X)= (- X)) +2(-x)+6 reflects fin the y-axis

- f(x)=5% (xz +2X + 6) reflects fin the x-xis

f(x+p)=(x+ p)2 +2(x +p)+6 shifts f left (p > 0) or right (p < 0)
——— _N———

Fx) +q=x"+2x+6+ shifts fu > 0) ordown (g <0
(x)+q q p (g > 0)or, (g<0)
f1(x) reflects in the line y =x

Page 7 of 24

Questions on Functions and Inverses

*  uni uelxj defines y
for an " only ly

1. For each of the following say, with justification, whether we have a function.

Mo o¢ does not No 5

’ ve only | ves 2 s
¢ | (31) (2;@;‘/(4-1) sl (7_9)5 oV

y = sin

—= e | Uesi e,g.hc(tx X

c Oh |

S adadly RS
r i

a. (-2;5) r.\%-: (7:8) 1) (9;11) b. g(x)= +yx+ 4 (5 3 )
“
(SJ' -3)
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NO each oC

‘\/Qs Mo Jc\r\om ly

2. Give the domain and range of each of the following functions: y
a. 3 HMLF ho'“ b.  y=log,(x+4) j = loj 2¢
. Xx$0 4 left
Dom : x4 o~ +4 >0

Kaﬂ(oe: |d=f-3 gre I) x >-4 R Ue[ Dom: x>0

y= e\; o oyeh (x+J4>“ o (49 Ra/\jc-' ye/k
dovin 3 - 4 units |efe
9 Uniks U '

Dom: o< fo Do : 3¢ <& Dan: =< R
RQ’\DC' n>"7 9 Page 8 of 24 an?e : j<cf

3. Find the tumning point and the range of the following functions by completing the square: 2
v v (a+b

a. y= X2+ 6x+ 11‘2 b. y= —x%2+ 8x—-6
2
3<+3}+ -9 <[ - g sb| | = a*+20b+h
2
<(x13) +2 [&- 45%'} 8+ i
T VA (oL I P S
20 (@9 = - (x-6)+ W :
- 4 righe 10w
TP ( g Q) KQf\ >l _rP (3’4) Pi:“ﬁﬁ Kay\yQ
4. Draw graphs of the following Minctior¥s showing all points of |n{erest Where thete are < /0
asymptotes, they should be drawn (W|th dotted lines) and labelled.
- m)edﬂ M} o - &(l)onjﬂt,'a\ (9
x+ x+4 P
moveod &
MWGA & w&V\ mﬁg y

Baom ‘xek (d—:nb let x,o
—int IL ‘7 =0

N ogg_m“f
=-¢ 4=(%> J.




.‘Z[.?t*ll-)=“7 ". Z “;zsd

o2 >~¢ ,l_ A e
o= ~4

G y= Io%(xi:‘l_) M -int d.
e ~ It , y let =0
let 420 g loj;‘* 4

0- \03 (44 :
-7-6-544 123458567
xtprp R Dama in
X+ = 1 X>o-¢
>¢ =-3 ]
‘Je/ age 9 of 24
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o. Give, in standard form, the equation of the function which results when:
—
. y=x2+ 3x-5 b. y=3"+5
is shifted 4 lefiand 2 un is reflected in the x-axis
,d_(x%&) +3(‘chsf3\)--5w§~°2w :j.;_(gz,'_s\ L -
x
= -3 -5~
_ 7 T ax .
b y=pg-2 d.  y=3-5 (1/ L\')

is reflected in the line y = x
is reflected in the y-axis

-1 LY X = 31 -S
,J__\ff:f,_\__* x+5 = Sj
DN Zd
6. Find the inverses of the following functions in the form: %: 53 (4 . Q.

a.  f(x)=3x=5 b.  f(x)=2x3*+6

=325 ‘J‘ 2*37 44

2 = 3y-5 DL=1X33+6
X +5= "3
4= = %,3\3 b
= \0

£7)- e d N ll (é:i}
Q/W> W

fx)= x*—4
give a domain

\\)} \03 (:)(-(-3) -5 restriction which

will ensure that f'(x)

\d+3>-5 i’saf\:‘cti;q-.’4 xbo /
x+5 = 51[%%) :g-, 2 _g ’

x+§ 2

3 -
=42, A2

‘YPQ



J=1-> (ﬂ+3 3‘+Lk . z—'v
21"_-"3_ (3 £) \rﬁ?\«j
"(@9 r T o) T

7. Consider the sketch below. AB is a vertical line withAongand B on f.

A

\ can also -Fi/\o\ X of
1.0 V\S"‘C‘)

\J/ DC - _—b
():282—3 -7 Q_a

Find the maximum length of AB if it is on the interval where g exceeds f.

Ag:-x+5x+4~(gx—3x 7)

/L]g = -33" +8&8x +13
8 K

AB = -3 (;)6 —?:‘ .g 2 55

AR = -3 [ (><- k) —7"— 71] = -3(95—%3 + =

8. Find the equations of the axes of symmety ofy = _‘_"’3_4 Max \U\D“f}\ = 2 when =
axes of S\dmmterj Yffr
a( = x a.r\
Jo

but Jc\r\e\j ritst™ be
‘C‘F‘t O\f\al 4 C‘OW{\
= D +3- I and y——(xa—s) 4

Y= gn_é\,}j,;x;_‘
ok -F\r\J e,obu ot (o< of 1ines with

Page 11 of 24 J
gro-aente of I ana -
ags.q +Lrou . of iNtasection of
—b‘le - 3/,—@
9. For what value(s )ofkwnly X2+ 3x 3 and y = 2x+ k pollersed: ong apothie

x—\-Sx 2 = ;14—«&

x*+ x -3-% =0
A- 12 ol -2-6) = 12 Li.Bes



N
Consider the diagram below:
¥
/(Z\z 6)
4 -4 *
(14:-20.7)
—
a. For what value(s) of t will f(x)+ t= 0 have exactly one root?
—
t> 207 £t < =-16
b. For what value(s) of k if will f(x+ ®i=0 have only positive roots?

mam ko Y‘\ﬁ Jk <-L,_

G For what value(s oftwull f(x: = = 0 have three distinct roots?
© -t < b <201

d. For what value(s) of k if will f(x+ k)= 0 have 3 roots of the same sign?

Moﬂ% 2 < - &
/ ¥ rg,}\{'
3

More than
Page 12 of 24 3 \Q:Gt & >3




1. Findtheequationsofthefollowingfunc{ons: ﬂ h C(l)ola U'—'- ;Lc
=at b. Jf

raoolt : 3 left
/2\(\.\&0&& e} \efet vSl\rFtecJ AR

3 ‘”Q

, e,

243

§= - 22 - 16x-2 J ;

(-2:-5) o

a.

u
@

o

""‘a

Z = —
\Qﬁ a(e+1y +3 J7s 7t
— 20
QU bt (—.1/5) Subsc (3@ '§:>
2 - 20 _
-5=q (-a+6)+3 X - 2
s8=L(’Q, a=-J —%c % - &:—4—
¢ d.
(4:8)
(2:5)
< s X y:‘a Q lx x
= le:i) ,3
=
foots of -4 and ¢ j‘ ab™ + c
.:3=q(3¢1—®(§c’4§ j=abx"3
Sukgh( (9 | subet (Q,"l)
K=a(8§‘-7-> La=-3 b° 2
Page 13 of 24 “l=ab -
= =L 5 45 +1a a =2
U- 2 " U = ;j;x;—gi
— Subst (—1 5)
-
S=22b"-3
PAPER 2 - Trigonometry A ‘07__2__ _
Not provided: F . g &
sinB =¥ or % cos@ =% or :Tcg tan® =% or %i;_
tane=s::;%
sin’8 +cos?@ =1 cos?8 =1-sin’Q sin?@ =1-cos?0
Provided:
InA ABC: _a - b _ ¢

sinA  sinB  sinC

2 _ .2 . 2 e ___a



3.

14

InA ABC: a -_b - ¢
sinA  sinB sinC

a =b’+ ¢ —2bc.cosA

area AABC = ;—ab.sinC

sin(a + B) = sinacosP + cosasinp sin(a — B) = sinacosP — cosasinf
cos(a + 3) = cosacosf — sinasinf cos(a — ) = cosacosf + sinasinf
2 . 2
cos a — sin“a ) ;
cos 2a = ‘ 1 - 2sina sin 2a = 2&inaco9y
2
2cos’a -1

Simplify without a calculator:

(o)
cosi5° = COS (45 -30 ) 30 .
= C0S luscosJ39+S,n ¢5Sin30 |45

J_E',,\a 1,‘_{ \J—_)-\-l éoo

c0s195°sin285° +cos105°sin15°
- —Os|5 * -COS\S —Sip IS Sin IS
2
= <0s71S -Sin 15 = C0g2(18) =0

sin140°cos240° = g
sin340 5@10 cos180°

S.nﬁrO X =

’V___’-Nmmwp-\,

3 a0’ (cosay) x !
S-‘M&O.S( _% Page 14 of 24
—

Y]

N

-5 Sinko’ X~ -, <A

If cos m then give the following in terms of m:

cos193° sin283° sin(-347°)
= cos ( o+18) L =S (270 =-sin3¢7 | sinl3
= -COs \3

= ~c0s 13 = ~Sin (3613
= -, =_- M, v S —(—SiV\I%
cos386° aouf b2 = S{ﬂ f%
= cos (%0‘+a£’) cos13= @83[6@ = w
= Ccos 24’ m = Qcay 6,5-1\
= o< 2(\3‘) M*\=&Cos°6/5 ,lﬁ\_"\’;I

WM+ 2
Z _° 2 — = CcOS b

= dcoS 13~ =2m r.,«’* 4 ™
Draw on the same set of axes: m%“ = <C0S L,s %

fixymalnyoosdl i cosxnosllt andgici s ooty Py

’y\{-‘(x\ z sm(xiS_g) «D(x) = cos2x

0 \Q_b_/lw 180 [ '270 360 Sif Q¢=ws2c
|
)
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Calculate the pomts of |ntersect|o of the two graphs:

coS (‘70 (x+30)) COS2A¥ |
cas (to- 3:) = cOS X @W
~\"7@\ (0— ¢ = Ax +36o f \
-3 = —60 +3pk
< = Q0 - ok
QL o= = 340LxFB +34pk
>< = 300" + 3604




4, Solve cos26 cos10°+sin26sin10°= —% for 8€[0°;360°]

-3
- 2 z/ |
’\ Q
os ("\l;i:> =20 7
3 b

10-30 3608
9 +30 + 30 b Pez

siﬂ3x +<:os3x AR

sinx COosx

Sif 3x OS> + €05 3xSin¢

Sin >z <as >
= Sin(8=+>» _ asipnltx
Sin>®<Sosx  ASNXKSE T gy

_ JL(&WCOQI
2sin?0
o 1+€:2329 =tan’g W

= 4cosQx
N
Lhis - = e =~ Ris

/Q{SMLG

]

ACos*p
S iN @ __ Paged
cos¢9> tar\ = S

6. Sketch the following graphs on the axes provided:

a. y=sin26 -1 b. y=-2tan®
y y {
2 g 1
\ \
! 3 ¢ 1
1 \ ~
: + I > x + U > X
90 180 70 360 3 9b 180 27‘0 360
-1 -3 1
= | !
-2 -6 ] *
I

|
& y=2cosb + 1 d. y= smScosSO"—cosGsinSO" J

I 4 Yy=sin(e -2d) sin movl:
2 " Cignt
é_\\ : J/ x I /'rf\ ' ' Zo°

4 L) L N 4 ] =l




21 aa SW) (T T DV >m) njyveu

W

» ; 90 180 270 360 90 180 270 3

=2

-3
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8. Consider the following functions drawn below for 8€[-180°;180°]

Y
M
g cusiEe oy Ry - as g
3 HE——
//f‘“‘\,\ f‘fﬂwﬂm:mn v /w"‘\\
\ o : TN %
/ \S ' A \v.
/ A/ i e
/ \ FTT " >, Y 0
. vt k. 3
<=, \‘s\i [y é ] “s 8% H‘o !l('3/ .
-180 Sor-9 -2c ¢ N ) 1&0
2 A Wd 233 N ‘%‘2‘ bttty
F A
- .
& %A\ ) TR
/ \ ] };’
w -3 o - B L)-
3 L g
""ff H \‘\~...«« — 14 | H \"\ﬁ.:}%« ..... B
N
a. Determine the values of a, b and c. a= \' b = 9_
c= 3
) : °
b. What is the period of f? \% 0
C. What is the amplitude of f? \
d. Determine the x-values of the points of intersection gn the given domain.

COS (9 -[-—;)_Oo = Si(\ l’g
co< (e +g@°> = COS(900’98>

o -\'QOO 90 —Qe+/359/8- e-+30= 3600'(70 ‘20)43[05
6 = —_730, + |20é 02 3'-*3.60-340&

e. Give the value(s) of 8 on the given domain for which g(8) >f(8) 13} 3° or “l-3 3°
7

o [ o
—‘76/7049 < D.?)/%T no or -—%/7

\)

age 18 © Qr o
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