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Chapter 1
The Straight Line
1D Exam Style Questions

_-7-5
R
m=-2

perpendicular gradient = %

cobomol
5—3=%(x—|)
23—6=x—[
x—23+5=o

2. Midpoint,,= <_5T+7 2%(_[*‘»

Midpoint,, = (I, -[)

3. 5x-2y+3=0

25=5x+3

5 .3
3=7I+§

parallel means same gradient . m = %

a=—2,b=4,m=%
-5

y-l= z(x +2)

2y-8=5x+10

5x -2y +18= 0
4. Usingm = tanB, m = tanl50

tan 150 = - tan 30 500

:_E 1

o

a=2b=-3 m=-

=

3+3:—J%(x—2)

\B3+x=2—3ﬁ

since the points are collinear, m,, =m

3__6

2 3-%

2=9-3k

k=
. 3x-5y+I1l=0

S5y =3x+Il

3 .U
y=ex+g

gradient of L, = %
perpendicular gradient = —%
a=—4,b=[and_m=—%
3—[=—%(x+l+-)

5x +3y+17=0
. 2y-3x=5 [Alx4
3y+bx=16 [B]x3
8y - 12x =20 [C]

Ay + [2x = 48 [D]

[C] + [D]

7y = 68

y="t

24)-3x=5

x = |

. Midpoint, = <_2 +0 4+ Z)

2 12
Midpoint,, = (2, 3)

k-2

M= 76
[
mpo__E
m L

8C



3—3=l+-(x—2) 3. -3x2-12x+ %
= (- 2 _
3—3='+x—8 (-3x2-12x) + 8
=-3(x+4x)+ 8 1
bx-y-5=0 1 = -3(x + 22+ 8 - (-3)(2)? 1
=-3(x+2D*+8+12
9. Midpoint,, = (‘3; 7 52’3) =-3(x + 22+ 20 ]
Midpoint,, = (2, %) 1 . pta o - G
mcmz_(5__zl+ =(-3x2-kx)-9
q =-2(x-2x)-9 1
o ! = 2(x — 2= Q- (22)(-I :
a=2b=km=9q =-2(x-1?-9+2
=-2x-Nt-7 1
H—H-=q(x—2)
194 _
H_H_qu_[g 5. xt-2x-35«<0
q =0 ] let x2-2x-35=0
X_U_ =
(x-Nx+5=0
_5-(-5
10 M = 33) x-7=0,x+5=0
5
My =77 1 x=7,x=-5
mp{pp:% 1 Soxt-2x-35<¢0when-5<x<7 1
_ _ 2
a—7,b—3andm—§ 6. bex — x2< 0O
2
y-3=5x-3) let bx - x? = 0
2x—53+[=o 1 x(+-x)=0
Chapter 2 x=0x=k
Quadratic Functions s lix — x2 < Owhen x <0 and x>l 1
2D Exam Style Questions
z =3
1 57 - 20% + Lt 7. xXX+Gk+Dx+25=0
(52 - 20x) + & for equal roots, b? - trac = 0
= (5x? - 20x) +
= 5(x? - 200+ 1 aslb=krfdc=15
R+ Q)2 -4(N25) =0
= 5(x - D)2+ I - 5(-2)2 1 (k+ 97 - +(D25) 1
2 - -
50k - 24 b - 20 R2+ 8k + 8l -100=0
R2+18k-19=0 1
=5(x - 106 1
k+19=0,k-1=0
2. 2x2+8x -5
R=-19 k=
=(2x?+8%)-5 1
=2(x2+4x)-5 1 8. x!+Gk+3)x+B-kH=0
=2x +D:-5-2(2) 1 for two real and distinct roots, b? - lrac > O
Sl 2ie5-8 let b2~ lac=0
=2x+2)?-13 1



a=Lb=k+3,c=5-k
k+37-4(NG-D=0

B2+ 0k +4-20+4k=0

R+ 10k-11=0
k+MNk-N=0
k=l k=I

Y
~(l [ X

SR+ 0k =-11>0whenk<-lland k> |

9. 2x'-bx+(-p=0
for no real roots, b> - tac < O
let b2 - lkac = O
a=2b=-lc=(I-p)

(Y - ()1 - P = O

6-8+8p=0
8+8p=0
p=-I

Lp <=l

10. mx’+(m-3)x+1=0
for two real and distinct roots, b? - lkac > O
let b2 - lrac =0
a=m,b=m-3c=I
(m -3 -4(m)()=0
m?-bm+4-4m=0
m?-10m+9=0
(m-Q(m-N=0

m=4 m=|

Sm2=I0m+9>0whenm<land m>9

Chapter 3
The Circle
3D Exam Style Questions
1. x*+y-8x+hboy-480=0
2g=-8and 2f = +6
g=-kand =23
circle centre = (-g, =)
circle centre = (i, -23) 1

Ak, -23)  8(-3,-19)
XY L))

Gradient of radius = %
2 |

_-19-(-23)
T3k

n

a=-3,b=-9 m=

FI~

y-b=m(x-a)
U—|q=%(x+3)

by = 7x - 55 1
2. x*+y+10x-2y+p=0
g=9.f=-lc=p
for a circle to exist,
Vg +fi-c >0
/5 +(N-p >0 1
26-p>0 1

p <26 1

3. Circle:(x-372+(y-4»=18
Centre (3, ) Radius, = 302 1,1
distance: d? = 92 + Q2

d? =162



A+y -2y+1-73=0
32 - 23 -63=0
] (y-Dy+7N=0 1
CA™ q
r, = distance -, =9 2 -3[2=0]2 1 AO.-7) !
a=02b=03r=06[2 (2],57) x(fézl)
circle, = (x - 12)? + (y - 13)2 = 72 1 Gradient of radius = %
2 |
4. Subline y=-2x + I into the circle =7
T 3-0
(X'5)2+(-2X+'+-|l+)2=80 1 8
== 1
3
(x -5+ (-2x - 10)? = 80
Usingm  xm = =
x2 = 10x + 25 + bx? + 4Ox + 100 = 30 3
mtan = § 1
52+ 30x+45 =0 1
_ _ _ 3
5(x2+bx+d) =0 a—O,b——7,m——§
5x+3)x+3)=0 H—bzm(x—a)
As line is tangent there is onlg one point of contact, 3
8 + 7 == §(I + O)
Lx=-3 1
when x = -3,y =-2(-3) + & = 10 3=—%x—7or‘8x+38+56=o 1
point of contact = (-3, 10) V1 7. Centre (-7.-2), Radius = [l = 6403 1,1
5. Subline y=x + 5 into the circle Centre, (i, 3), Radlius, = 120 = w472 1,1
&+, 3)
X+ (x+5-32=20 1 distance between centres:
d 5
<+ (x+2) =20 dt =112+ 5?
Xz + xz + L"X + L" = ZO d, = |2083 (_7[ _2) H 1
2xt+bx-16=0 1 r+r, =6k +45=104
2x?+2x-9) =0 -~ since 10.9 < 12.1, the circles DO NOT intecsect 1
2Aix +W)(x-2)=0 1
8. Centre (7. ©). Radius = 5 1,1
x+4=0and x-2=0
For circle, x-value of centre 7 + 2 x 5 = [7
~x=-kand x=2 1
y-value of centre 6 + I+ x 5 = 26 1
when x = -l y=(-b) + 5 = |
- equation = (x - [7)2 + (y - 26)* = 25 1
Whenx=2,3=(2)+5=7
points of contact = (-, ) and (2, 7) 1
6. AtpointA x=0
(O-3)2+(3-|)2=73 1




9. Centre, (0, -8) AL 1 Hé = x3
3
radius _q Y- 2 = %1
5
(0,-9) s
-3 f“(x) = |x=-2 1
radius q
(-3,-7) _d 3. f)=2-k
-3
x-value at 8 = -3 and. y-value = -7 lety= -4
-3
- 8(-3,-17) 11 yrh=x 1
x(y+h) =3
10. Sub line, y = 2x + p into circle 3
= 1
I
22+ (2% + P - 0x - (2x +p) - 6 = 0 1 yr
fie=2 :
x?+bx?+bxp+p?-0x-28x - lbp-06=0 x +
5x?+bxp-38x+p’-ltp-6=0 4. k(x) = f(9(x)) when f(x) = x? - 2 and g(x) = 5 - x°
Sx + x(lkp - 38) + (p? - lp - 6) = 0 . =f6-=) 1
=(5-x)1-2
a=5b=4p-38 c=p*-lbp-0 5= !
if line is tangent, b - rac = O 5. fx)=x’-2andg(x)=5-x’
- (p - 387 - k(5)(p? - lkp - ©) = O 1 flgx) = f(x - 2) 1
=3(x-202-27 1
pt+bp-3d1=0 1
(P " 23)([3 1) =0 ; 6. f(x) =2x2 -1 and g(x) =lx 4 |
(9(x) = fllx + 1) 1
p=-23andp=17 1 flglx)) = £
= 2(bx + 2= | 1
Chapter 4
H I
. =————and = 3
Functions 7. f(x) T g9(x) = x +

4D Exam Style Questions flg(x)) = fx + 3) 1

1. 9(3() = (x + 3)°

_ [
T (x+3)+ D((x+3)-2)
let y = (x + 3)?

_ [
T+ W(x+ )

Ty=x+1

fg— x + 1 undefined when (x + W)(x + ) = 0 1
3

ﬁﬂv‘ l=x 1 undefined when x = - and x = - | 1

g'(x) = [x-1 1

2. hk(x)=5x*+2

8. f(x) =3x2- 4k and g(x) =x-2

9(f(x) = g(3x? - lt) 1
[et3:5x3+2 30l g
~ 7 =53
y-2=>5x ! =36 1




as | is minimum value .". range g(f(x)) > -6 1 4. Apply appropriate vertical scaling identifiable
from graph 1
9. h(x) = fg(x)) when f(x) = 2x - 5 and g(x) = x+ | Vertical transation of + | identifiable from graph 1
=(2x -5+ 1 &+, 9)
as | is minimum value .. range h(x) > | 1 3.1
10. £(x) = J2x + land g(x) =3 - x 0 %
flg(x)) = £f(3 - x) 1

5. Apply appropriate horizontal scaling identifiable

= G-+ from graph 1

_ All points annotated correctly on graph 1
= Jo-2x+I P W g ongrap
=J/-1x 1 (-, Q)
R J= f(%x)
7 - ZI > O 7 \o-/
(©,5)
7> 2x
0 %
% > X
. undefined when 7 < x 1 6. Reflection in x-axis identifiable from graph 1

2 Vertical translation of *+ 2" identifiable from graph 1

Chapter 5 Y4 (7.5)
Graphs of Related Functions _
5D Exam Style Questions 2
1. Reflection in y-axis identifiable from graph 1 / O\/ \ x
y=2-f (x)
Vertical transation of '+ 2" identifiable from graph 1 (4, -5)
Iy 7. Horizontal translation of -2’ identifiable from
(-6, ©) graph 1
2 Vertical translation of *+ 3" identifiable from
h\ 9r‘aph 1
I o v % 1
y=f-x)+2 L8, | y=3+f(x+2
2. Original graph shifted x + -, y + 2: (-l 3)
(3.3)
x=0bandy=12 1,1 0 >
3. Reflection in y-axis identifiable from graph 1 8. Apply appropriate horizontal scaling identifiable
Apply appropriate vertical scaling identifiable from graph 1
from graph 1 Vertical translation of - i+ identifiable from graph 1
w1 g2 4
-[‘F, ['+ H = - [
y=f(3%) -+

/

ONG, -1 %
‘6] 0 * @0




9. Reflection in y-axis identifiable from graph 1 3. u,=09u +8andu,=150 1

Vertical translation of - 3" identifiable from graph 1
for a limit to exist,

yi -l<a<|
(-4.3) ~[ <08 < - limit exists
/AN ) _ b
Q x L= [-a
(-I1,-3) -3 =38 1
’ fox) -3 [-045
= -x) -
J L =160
10. Reflection in x-axis identifiable from graph 1 The long-term population of sheep will settle around
Apply appropriate vertical scaling identifiable from [210) 1
graph 1

4. letu,=7u=-25and u, =7l
Vertical translation of ‘+ 2" identifiable from graph 1 et Yo Y ana u,

Yya 3,10 u =au,+b
/\ /3=2_3f(I) u,=au +b
0 % -25=7a+b A
Ly
71 =-25a + b 18] [Al - 18] 1
(7. -13)
-46 = 32a
Chapter 6 . 43 .
Recurrence Relations
6D Exam Style Questions whena =-3.b =l !
1. u,=08u +lo 5. u_ =ku +15, using limit fomula
for a limit to exist, - < a < | L = [L
-a
-1 <08 < . limit exists 25 = % 1
_ b _
L-l—a 25( -k =15 1
_ e _ _
L——[—O.S 1 25-25k =15
L =380 1 25k =10
b=2or Ol 1
2. u, =06u +3andu,=3 5 '
u=00buy+3 6. u_  =ku +5whereu =9
u=06(3)+3=48 1 5 =bu +5
u, = 06(48)+3 =588 4=ty +5 ,
u, = 0.6(588) + 3 = 6.528 I
u = 1
u, = 06(6.528) + 3 = 69168
u = '+uo +5
u, = 0.6(64168) + 3 = 715008 1
[=ku,+5
the smallest value of n = 5 for which u_> 7 1
u, =-I 1




7. u, =00-05u whereu, = using quadratic root formula to solve,
for a limit to exist, - < a < | - 3% \/32 - +20)(-4 1)
2(20)
-1 <-05<1 . limit exists - 2
P="25 and £
[ = b
- 65 Chapter 7
__ b .
L=1705 Polynomials .
Y, 7D Exam Style Questions
. 212 -3 -3 2
8. As both relations approach the same limit, ]
b _ b
[-a [|-a
_P __ 9 212 -3 -3 2
[-03 [1-049
P _9 ~
070l vz
2 [ -1 {0
Olp=07q since remainder =10, (x - 2) is a factor
P=79 (x -D(2x +x-1)=0
9.  As both relations approach the same limit, (x-D2x-Dx+0)=0
b _ b - N
[-a |-a x=Zx 27> |
20 _ 3%
' —a - ‘ _ az 1 2 —l ‘ a b —|+ 1
20(1 - a?) = 38(1 - @) 1 - [-a a-b-|
20 - 20a? = 38 - 3%a I a-l |-a-b a-b-5=0
20a?-38a + 18=0 1 2 |1 a b -l 1
2(10a2-9a +9 =0 2 2a + % bka+38+2b
2(10a-Da-N=0 1 | 2 2a+l++b Wa+b+2b=0
a=%anda=l a-b=5 [A] x 2
for a limit to exist, —[ <a < | . a can only be % 1 ba+2b=2 [B]
_ b _ 20 _
L=r2 1209 2° ' 2a-26=10 [C]
[C] + [B]
10. u_ =pu +3whereu,=20and u, = 7% Ga=0
u =pu,+3 a=2 1
u[=20p+3 1 2-b=5
u, =pu +3 b=-3 ]
74 = p(20p +3) + 3 1

74 =20p* +3p + 3

0 = 20p? + 3p - 1




curves are equal when,
x> =3x?+2x+ b =2x+ 4

x3-3x?=0

whenx=0,y=2(00) +% =k
whenx=3,y=23)+4=10

points of intersection: (0, 1) and. (3, 10)

Lr -6 Il -6

1

[ -6 Il -6
Il -5 ©

[ -5 6 o)
since r‘emainder\?o, x = | is a root of f(x)
(x -N(x2-5x+06)=0
(x-Nx-3)x-2=0

x=[x=3x=2

3102 00 -k
1

[ -3 3 -9 39

| -3 —[3@

remainder = 40

-t -3 5

1

- - 3 5
-2 -5

| -2 5 \_o)
since f(—l) =0, (x+Nisa factor

(x +)(x?-2x+5)=0
suba=1[b=-2c=5into b? - tac

(-2 - +(N(5) = -16

since b? - lrac < O, the quadratic has no real roots,

x = -l is the only real root

30 =3 -

-3 2 |
3 -2 -0

since remainder = 0, (x + ) is a factor

(x+NBx2-2x-1)

(x +NBx+ N(x -1

y =k(x + 2)(x - N(x - )
when x =0,y =6

-6 =k(0+2)(0-N0 -1
-6 =2k

k=-3

y= “3(x + D(x - I)?

£) = k)(x - 3)(x - 5)(x - 5)
when x =1,y = -8

-8 = k(I)(1 - 3)(1 - 5)(I - )

-8 =-32k

-

) = x(x - 3)(x - 5F

-



10.

312 P q © 1
© 3p+18 9p + Sk + 3q
l p+6 3p+I18+q dp+60+3q=0
-1]2 p q 6 1
2 12-p P-2-9

[ p-2 2-p+q p+hk-q=
9p +3q=-60[A] + 3
p-q =12 [B]

3p+q=-20 [C]

[C] + [B]

4(-2) + 3q = 60

q=-It 1
f(x) =(x +D2x2+ 4x -2) 1

f(x) =2(x+ N(xt+2x-0) 1

Chapter 8
Trigonometric Functions
8D Exam Style Questions

1.

2cos(3x - 30)° = —|

cos(3x - 30)° = —%

Acute angle: cos® < ) ©0°

3x - 30 =120, 24+0 1
3x =150, 270
x = 50°, 40°, [70° 1

[35sin(a + 023) = &8

sinfa + 0.23) = J_

Acute angle: sin® (55> O04qk6..

a+023=0946.,2195. 1

a=0.72,197 1
=B+ (1) = -6 1
=38+ (W) =2 1

&
:\ 23000
Q W%‘Ooi
- 3: [20°

twoToots: (120°, 0) and (300°, 0)

two turning points (30°, \B) and (Z|O°,—B)

yrintercept and value of y at 360° from graph

%m(;:- )+@=7

)=|
sin(x - %)= -

Acute angle: sin® (l+> 0.252.

Nla a

H—sin(x -

x - % =0252., 342..

x, = 0.78. x, = 3L

flg(x)) = f(2x + ©0)
[3tan(2x + 60)»° - 1= 0
[3tan(2x + 60 = |
tan(2x + 60)° = J——

Acute angle = 30°

2x + 60 = 30, 210

2x =-30, 150



x =-15,75 cosx(2sinx + B) =0 1

x° = 75° 165°, 255°, 345° 1 cosx = 0 2einx + J" -0
x==1 ﬁ x = ﬂ @ 1.1
9. q(t) = 2cos(3nt) 22 373 !
q'(t) = ~2sin(3xt) x 3n 11 | 4 f(x)=12x and g(x) = = 2cosx + |
q(05) =6 x sin( 37 flglo) = flzcosx +1) (fo0) = g(2)
= ~Gn(-) =2(2cosx + 1) =2cos2x +1 1,
= on 1 £lg(x)) = g(f()
10. y=sin2x + | 2(2cosx + 1) = 2cos2x + | 1
d—U = cos2x x 2 11 bcosx +2=2cos2x + |
X
2 cos2x = | 1 2cos2x - bcosx - 1=0
cos?x :% 2(2cos’x - 1) = lcosx - 1=0 1
2% = 60 bcos?x - rcosx -3 =0 1
5 = 30° 1 (2cosx + )(2cosx - 3) =0 1
Chapter 9 2cosx + =0 2cosx -3=0
Addition Formulae [
9D Exam Style Questions csx=7 cosx=7

7040 = @ x = 23—n ? no solutions 1,1
sinx = L or Cosx = l
I50 [50

5. lsin?x = 5cosx + 5

using cosZx = 2cos’x - | or equ'wa[ent, k(I - cos’x) = 5cosx + 5 1
cos2x =2 x =— x — - | 1 2 =
{(’) m bcos?’x + Dcosx + 1 =0 1
coslx =2 X2 (4cosx + )(cosx + ) =0 1
coslx = & 1
25 kcosx +1=0 cosx +1=0

2. [JF+1r =
|
sing= = oS =1 1
q r q J‘

T -f

l

[
CosSX = —— cosx = — |
I

x = [04.5°, 2555° x =[80° 1,1

6. tanx - sin’xtanx = sinxcosx

sinr == ,cosr =3 1
3 J tanx(l - sin?x) 1
cos(q +) = cosqcosr = singsinr 1
SINX (- 162x) 1
[ J’g‘ 1o COSX
J= X J- X § 1
SiNXCosx 1
r 1
35 7. [5-Ww =3
3. SmZI + BCOSI = O Slng g Cosy = % 1

2sinxcosx+ |3cosx = O 1 W = J—(E



sinx = , COSX = 1 Chapter 10
(3
Iis 13 The Wave Function

sin(x + ) = sinxcosy + cosxsiny 1
10D Exam Style Questions
3.,3,2 b 1
J-:—;_ 5 JIB 95 1. Let 8cosx + Hsinx = kcos(x - a)°
= _r 1
5lI3 8cosx + Hsinx =k (osxcosa + sin x sina)
)
8. cosix = 5 Bcosx + Dsinx =kcosacosx + ksinasinx 1
. = z _
rearranging cos2x = 2cos’x - |, bcosa = 8 and. ksina = 5 ;
[ [
coslx = 7cosZ:c +y (start to rearrange) 1 - m
o= L 3.1
Cosx=7x5*7 b=J8a 5 A 1
cos’x = % tang = 3Na = S 7 j\/
) 1 cosa g | C
cosx = = —+ (D
B a =tan <8>
9. shorter side for triangle q = \E a=32°
sing = — z 1 - 8cosx + 5sinx = [84 cos(x - 32)° 1

cos
ERN
cos2q = 2cos’q - |

2 2 | ; let {89 cos(x - 32)° =L 1

| r r cos(x - 32)° = *

=3 1 8a

x - 32 =649, 360 - 369

where 8cosx + Ssinx = I+

sian = Zs'chosq

2 x - 32 =069, 2485/ 1
“2x 4 xiL 1
X B X 5
. %2' : x = 064°, 327.° 1
J2+ ZE 2. Llet|Ssinx - 2cosx = ksin(x - a)°
s‘mr~=J:5 ,cospz% 1 Bs‘mx—lcosx=h(smxcosa—cosxs‘ma)
[Bsinx - 2cosx = kcosasinx - ksinacosx 1
cos(2q - r) = cos2qcosr + sin2qgsinr 1
kcosa = [5 and ksina =2 1

zF 2 ;
"3 F 3705 b=J5+k

NEE ;
3l k=3 S A1
sin 2 VoV
_Sina _ £ _
10. let cos2x = - sinx 1 tana =5 = B— 0.89k-... ; N c
[ - 2sin’x = [ - sinx 3 a = tan”(0.89%.)
2sin*x — sinx = 0 1 a=Wlg°
sinx(2sinx - ) =0 : J—és‘mx - 2cosx = 3sin(x - k1.8)° 1
sinx =0 2sinx - =0 where J—ésmx -2cosx = |
5 let 3sin(x - &1.8)° = | 1
I:O,TC XP—%’XQ:% 1’1 l



x - .8 =195,180 - 195

x - k.8 =195, [60.5
x = 6l.3°,202.3°

Let 3cosx - sinx = kcos(x + a)

3cosx - sinx = k(cos xcosa - sinx sina)
3cosx - sinx = kcosacosx - ksinasinx
kcosa = 3 and ksina = |

=J3+5

k=J10 S A

) | Vv VvV
sina _
tana:cosa—j T \/C
—yof L
a =tan (3>
a=032

s 3cosx —sinx = J[—O—cos(x +0.32)
where 3cosx - sinx =2

let JIO cos(x +032)=2 1
L

@

x +0.32 =089, 2n - 0.89

cos(x + 0.32) =

x +0.32 =039, 539
x = 057,507

Let 2cosx - 3sinx = ksin(x + a)
2cosx - 3sinx = ksinxcosa + cosx sina)
2cosx — 3sinx = kcosasinx + ksinacosx

kcosa = -3 and ksina =2

[

h=~’ 13 S A
_ ) N
tana = sina _ _£
cosa T v C

3
o2
Acute a = tan (3>
Acute a = 059 . a = 255
. 2cosx - 3sinx = {13 sin(x + 2.55)
where 2cosx - 3sinx =3

let JI3 sin(x +255)=3 1

3

5

x +255=0948,n-098

sin(x + 2.55) =

x +255=098, 216

x =-157,-0.39
x =471,5289

Let |5cosx - 3sinx = kcos(x + a)°
[5cosx - 3sinx = k(cos xcosa - sinx sina)
[5cosx - 3sinx = kcosacosx - ksinasinx

kcosa = B and ksina =3

k= )5+q

b= s A

sina 3 7 M
tana=cosa=E T \/C
a =533°

- [5cosx - 3sinx = I cos(x + 53.3)°

Maximum value = jI—L:

let JIt- cos(x +53.3) = It

cos(x + 53.3) = |

x +533=0, 360
x =-533,306.7
x = 306.7°

Let |Gsinx - 5cosx = ksin(x + a)°
[Gsinx - Scosx = k(sinx cosa + cos x sina)

[Gsinx - 5cosx = kcosasinx + ksinacosx
kcosa = [6 and ksina = 5

k= )6+25

k=031 s A

sina 5 7 M
tana:cosaz\[z T \/C
a=0639°

- JGsinx - 5cosx = B3isin(x - 639)°
Minimum value = —ja_

let {31 sin(x - 63.9) = NER



sin(x - 63.9) = -

x - 634=270
x = 3339°

Let 2sinx - 5cosx = kcos(x - a)°

2sinx - Scosx = k(cosxcosa + sinxsina)
2sinx - Scosx = kcosacosx + ksinasinx
kcosa = -5 and ksina =2
k= J5+ 20

k=29

sina _
cosa

Acute a = tan"(%)

a =180 - 218 = 158.2°

tana =

~5cosx + 2sinx = ﬁq_cos(x - 1582)°
Minimum value = —ﬁq_

let [20 cos(x - 1582) = -[29

cos(x - 158.2) = -I
x - 1582 =270
x = 338.2°

Let cosx - sinx = kcos(x + a)
cosx - sinx = k(cos xcosa - sinx sina)
cosx - sinx = kcosacosx - ksinasinx

kcosa = | and ksina = |

b=Jl+ 1

_ ' v oo
_sina _

tana‘cosa—T T \/C

a =tan™ %)

a=45

S CosX —sinx = Jz—cos(x + 45)°

! (315°,J2)

\/\ y =[2 cos (x + 45)°

| X

i ”\/50 o
A AN

45°,-J2)
Roots on graph (&5, 0) and. (225, 0)

Turning points 45°-2) and. (315°, [2)
Complete graph

Let sinx — |3 cosx = ksin(x - )°
sinx — |3 cosx = k(sinxcosa — cos xsina)

sinx — |3 cosx = kcosasinx — ksinacosx
kcosa =1 and ksina = E

h: [+ 3

k=2 S A
Vv VvV

tan _sina _ 3

ana =cosa =~ | T e

a = 060°

sosinx — |3 cosx = 2sin(x - 60)°

Yy (50° 2)

21 /\H=ZCOS(X+Q>O)°
| T >
0 /@O° ztvoc’ x
_Zf ------------------------------------- Y Z_J-g

Roots on'graph (60, O) and(?z%ko(;,' 6@

Turning points (150°, 2) and. (330°, -2)

Complete graph



10. Let dcosx - 2sinx = kcos(x + @)
Qcosx - 2sinx = k(cosxcosa - sinxsina)
Qcosx - 2sinx = kcosacosx — ksinasinx

kcosa =9 and ksina =2

k=J42+ 27

k=085 S A
_ ) v oo
sina _

tana:cosa—a T \/C

a =tan™ %)

a=125

~Gcosx - 2sinx = [85 cos(x + 12.5)
Maximum value = 2J§5‘ 1

let 285 cos(x + 12.5) = 2/g5

cos(x + 12.5) = |

x +12.5 =0, 360

x =-125,3475
x = 3475°

Chapter 11
Calculus 1 - Differentiation
11D Exam Style Questions

1. y=x’-bx+3
dy

N30
dx *

when x = -,

dy ,
I 3(-112-6

=-3

when x = —|,
g = (0 - 6(-D) + 3
=9

a=-Lb=8 m=-3

y-b=mi(x-a
U—8=—3(I +1)
y=-3x+5

= — - l 2
(" z) I E
f(x)=—xz+x—2 1
l 7 l
—(x - 7)2— i where (x - f)2> O for all
values of x 1
Hence, —(x - %)2— % < O for all value of x
f(x) < O for all x so the function is str‘ictlg
decreasing 1
Alx) = 2b4mix? + @
Alx) = 24 rx? + 360x™ 1
A (x) = +8nx - 360x2 1
A(x) = 48nx - 3620
x
For stationary points, A"(x) = O
0 =4Bnx - 3620 1
x
g = 260
4-3nx>® = 360
360
4-3n
3
_ |30
T ; 8
x =1336..=13 1
x |3+ [3 -3
1
A (¥ - 0 +
slope \ /
- Minimum when x = (3 cm 1
-
=3z
s(t) = % t? 1
s (1) = —% t3
. 2
S (t) = _ﬁ 1
)2 1
s (b)) = 307" % 1



3=2x3+'+x2—8x—|

d =bx?+% 3

& =bx"+ ox - 1,1
For stationary points, d—i =0

bx2+8x-8=0

283x-D(x+2)=0

3x-2=00orx+2=0
2

xX = 3 orx =- 2 1
When x = -2, y= 5
2 2
When|x %%, yF —% 3 1
dy
x - O +
slope \ /
x -2+ -2 -2-
dy
5 + O -

slope /

Max TP at (-2, 15) and Min TP at (% —%)

f(x) =hx? - (2x
fr(x)=12x2-12 1
() =12(x* = D) =12(x - N(x + )

For increasing functions, f(x) >0,

2(x = D(x+1)>0 1
Let f(x) =0,
2(x-D(x+DN=0

f(x)=Owhenx=—[ and x = |
f(x)

increasing when x < -l and x > | 1
+ve +ve

d_ |
J =Ex3 + 8x7? 1,1

dx 3

graph of f'(x)

-5

Points (-5,0) and. (2,0) marked

Correct parabola shape

9. f(x)=2x"-3x"+0
f(x) = 8x® - bx?
f(-2) = 8(-2) - 6(-2)?=-52

As £*(x) < O, the function is strictly decreasing

at x = -2

10. y=/x- LFZI‘Z
dy
dx
dy
dx

For stationary points, ha- o)

d.x
ZI
o:;——

|
=-b2x2+7

2

x =9

When,

x =9 y=-063

x=ly=-35

x =16, y=-56

-~ maximum value is -35 at x = |

minimum value is 63 at x = 4
Chapter 12

Calculus 2 - Integration
12D Exam Style Questions

. /(10:(‘* X )dx

=—[05"5—8T"%+C
3
=2x5—61%+c

d‘U
—_— = 3 _
2. N [6x 5

y= /(l6x3 - 5)dx
\\j:%— 5x + C
when x = -2 and.y = 2k,
U = (-2)" - 5(-2) + C
W =6k +10+C

C=—50.~.U='+xl*—5x—5o

1,1

1,1

1

Solutions 17



:(8éY)_<8&J
(

4. /73)(2 —12 4 x
<+

- /x~~<3xz ~ Ddx
= / (3x2 - 2x)dx

_3x _12x?
=5 +C
= 34 x4 C

5. U= (lt + R)dt

V= m+ht+c

sub values into equation above and. solve
simultaneous[g

O=2+4k+c>bk+c=8%
60=8+3k+c>8k+c=52

k=1land c=-30

V=%t2+llt-36

.
/(xz - 8x + 19dx
5

53 )
3-Ma+mﬁﬁ

- Area = %t units?

18 Solutions

1,1

1,1

1,1

7. Curves intersect when y=y

wx?=Ix+l=x-| ! 0 -3 2

x3-3x+2=0 I

[ -2
Il—Z\i

(x-Nx?+x-2)=0
(x-Nx-Nx+2)=0
x =land x =-2 1
Area = / (upper curve) — (lower curve) dx

=2 pl
(-2x+1)-(x-Ndx

/(x -3x+2)dx 1

= [I— 3y Zx] 1
L2 B

(1= 331 (-2)> 3(-2)

(k- zm) (OB 3D 50a))
ZLZ Area —% units? 1

8. Area= / (upper curve) - (lower curve) dx

/( 3x2+20x - 30) - (2x2 - 15x + 20) dx

/( 5x2 + 35x - 50) d.x 1
1
_ 35x?
[ 3T o0 ] B !
B 5(5)3 35(5)Z 52y 35(2)Z
- (56 -50(5))-(-22 ~50() )1
:% - Area = % units? 1
/(xleﬁ- 5x3)dx 1
= % ST +C 1,1
2
_ gt 5x*
=2x7 + T +C 1
10. f(x) =/(x’z + 3)dx 1
flx) = f—l‘ +3x+C 1
f(x)=—%+3x+c 1
(N =
|2=-{+3(|)+c
C=10 1




flx) = —%+ 3x + 10

f2) = —% +3(2)+10

Sf=-3 1
Chapter 13

Calculus 3 - Further Calculus
13D Exam Style Questions

1. f(x) =4 cos 2x - sin x
Lety =f(x)
y =/(L+ cos 2x - sin x)d.x

3=Zsin2x+cosx+C 1,1

3=2whenx=n
2=2sin2n+cosm+C 1

sin2n=0,cosn=-I

2=20)+(N+C

C=3,,-.U=Zsin2x+cosx+3 1

2. /('+ cos x — 2 sin x)dx
T

T

=[L+s'mx+2cosx]£ 1
3
=(lrsmrwZcosn)—(ksm%vLZcos%) 1

=0 +2(-N-2I3+D
=-3-2J3 1

3. /8 sln(2x+%)dx

3 cos<2x + %)

= f +C 1
=-4 Cos<2x+%>+c .
3
4. /2 G- Zx)_fdx
[(5 ZX)Er
o = 1,1
3
352008 (=305 200
< = ) < I ) !
=0 ;

fG) = (3 + 1)
£ = b(x? + 1) x 3x?
£r(x) = [2x*(x® + 1)?
£ = 12003 + 1)?
f()=9
fx)=2 cos(‘+x - )
fx)=-2 sm(li-x %) x b
fx)=-8 s'm(h—x g)
£(E) --en(-9)
--8n(})

- -8

/ (2 - 35%(13(

l+(2x 3)2 +C
—xZ
|
:“—(21—3)+C

f(x) =5 cos’ x

f(x) = 5 (cos x)?
f(x) =10 cos x x — sin x

f'(x) = -0 sin x cos x

f(ﬁ> = 10 sin 28 ¢ 21

3 3 3
__o(13)(!
--0(3)(3)
_5B

2
/(Zx+|)3d.x—lo
0
[Z)cﬁ-l)LF

0
(2a+ 1)+ | _

g g
(2a + N -1=80
(2a + 1)+ =8l

(2a+N=3

1,1

1,1

1,1

1,1,1




13 !

3 . _
O(Zx + 1) dx 1 s D 58
(2 4 [)3 =d-e =f-e
- £ x z 11 7 6 l
O = —( = 2 - —“
3
et PR
= O = 3 1,1
0 | -3
Z Z
3@y 30y 1 D= [o + 0t + () = 137
4 4
39 _30) 1= J5+3+ (3 =13
L 4 o
-6 ; ED-EF =6x5+0x3+(-)x(-3)=33 1
33
cos 0 = == 1
Chapter 14 IEINETATS)
Vectors . 0 = 3470 ;
14D Exam Style Questions
1. A8 aC 5. PD=/D-FP 1
=b-a =c-b - 5 5 5 —
6 6 6 A PD =FB +BA +AD +FP 1
=1-2)-1-l = [ )-1-2 _ o
-3 3 -5 -3 PD == AB - A8 +AD +FF 1
0 o) — [ [© 2 7 2
=14 =13 1.1 PD=—7 B)-(-8|+(-ll]+(3 1
-6 -2 Iy I 5 7
— — — 4
Since AB =3B8C., the vectors are parallel. Point 8 PD = <L+> 1
is common. .. Points A, B and C are collinear 1 6
2 2 4
8 divides AC in a ratio 3 1 6. la+b= < p>+<t§>=< p2+ ) 1
14 -13 I
_ 2,924 2 =
2. Difference in coordinates x =0,y =-20,z=15 12a.+ bl J(Zp tHir 2l =3 !
[ bp?+lop+12=0 1
Point 8 is s along AC
[ | [ ke +3)pE+N=0 1
B=—%x0=0=%x-20=- =x15=3 1
5 5 5 .3 ,
Coordinate of B: (I + 0, i + (<), (=11 + 3) P
8 =(I, 0, -8) 1 7. uwlu+v)=uu+uv
=ﬁxﬁcoso+ﬁxﬁcoséo 1
3. Ffor perpendicular vectors, uv = 0
=2+2x % =3 1
Zaxa+(0)xa+3x(-4)=0 1
8. Difference in coordinates from A to 8:
~10a-12=0 x=-3,y=lz=-2
2a-6)a+N=0 1 As, B to Cis 3 times from A to 8, distances are,
=-Qy=32=-6
a=-,6 1 - Y ‘
Coordinate of C: (3 + (-9), () + 3, | + (-6))
C =(-6, 2, -5) 1




9. plq+r)=pq+pr

=k x4 cos 60 + I x It cos 90 1
=(6x%+(6x0=8 1
10. 3u=lv
op bp - 40
2 = 12 1
2k 2k
op =4p-40
p:—ZO 1
Chapter 15

Logarithmic & Exponential Functions
15D Exam Style Questions

1. 2log,3 +2log,2

= log,3* + log,2? 1
= log, (3 x 2) 1
= log, (30)
= log, (30)
=2 1

2. log,I8x - log,6 = log 30

logz<[8%> = 1,1

[092(3 x) =2

3x =122
Iy

X == 1

3
3. log |8 -2log3 =%
log I8 - log,3* = % 1
(3 l
L°9a< q ) 3

as =12

Ja =2

a=S% 1
4. 2log,(x +8) - log,x =2

log, (x + 8)? - log,x =2 1

log, (x? + l6x + Gl) - log,x =2
log, (Xt 16z +6%)
x4 lox + G _ ¢

x? + ox + O+ = 36
x?-20x + 064 =0

(x -W)(x-16)=0

x =l |6

vertical scaling by a factor of 2 identifiable from

graph
horizontal translation of +2" units identifiable from
graph

Jp (3,16)

(2.2)
_/ -
x

graph reflected iny = x

vertical translation of *-I" unit following a

reflection in y= x identifiable from graph

sketch of required. function
yA

(1. ©)

V(2) = 150028
=24+ 322.626..
=2+ 000

V(t) = 15002

200 000 = [50e0%

200 000 _ 2018t
50
200 000 _ ;

1096570 = log,e*
200 000 _

log, ==z~ 50 Othlpg/

t =25.70 hours



10.

y= kx"
log,y = log, kx"
[ogs\\j =nlog,x + Log3h

n = gradient

_ _vertical
horizontal

n= % =2
logk = -2
k=37

-1
F q
y= ka*

log%g = log,, ka~
log, y = x log, a+ log b

log,a = gradient

gradient = Xerhee
gradient = % = &
log, a = i

log, .k = %

a=2k=k




