Gr 12 AP Maths P1 Sept 2019 Memo

9+24i—16)V
—7 + 24i marked a and b as implied if stop here.
a=-7andb =24 vV

OR
Use Pascal’s triangle
1
121
1331
1 4641

=2%+4(2)3@() +6(2)2()2+ 43 +i* vV
=16+ 32i +24i*+8 xi?xi+i%i*Vv
=16+32i—24—-8i+(-1x-1) v
=16—-24+24i+1

=—-74+24i vV

(5)

2.3

x? -4ix +5=0

x? - 4ix — 5i? =0
(x=5)x+i)=0 vV
~ x=50 orx=—i vV
OR

Formula

(4)

3.11

fx)=e*1, xeR gkx)=+vx—1
fry=et
For inverse
x=e’1 v
Inx=y—-1 vV
fFlx)=lnx+1 v
(3)

3.1.2

f(g(3) =Pt v
= eﬁ_l v
=151 v
€)

3.13

flg() = eVx171

Fromg:x—1>0 v

Domain

cx>1 v

Alsog(x) >0 v

~flg) = et
L

e
0,3678 ...

v v

(4)

1 8"—-7n+6
letn=1 Vv
then8" —7n+ 6
=8—-74+6
=7 whichisdivby7 YV
Assume true forn = k
Then8% — 7k + 6 =7r for re N vV
8k =7r+7k—6 v
Now 8%*1 —7(k+ 1)+ 6 v
=8x8 -7k —-7+6 v
=88Fk—-7k—1 Vv
=8(7Tr+7k—6)—-7k—1 vV
=56r+56k—48—-7k—1
=56r+49k —49 Vv
= 7(8r + 7k — 7) which isdivby 7 v
Thus since the statement is true forn = 1 and
trueforn =k + 1 ifassumed true forn =
k,thenitistrue forn =2, n =13 etc. by
Mathematical Induction. v
(11)
2.1 zZ =x+ 1y
lx + iy—1| =|x + iy|
3 cases:
—x—iy+l=—x—-1iy vV
~1=0
Invalid v/
Or
—x—iy+1l=x+iyv
w—=2x—2iy+1=0
L2 +iy)=-1 vV
nz= __iz :% v
1
~ Re(z) =3
Or
x+tiy—1l=x+iy v
~=1=0
Invalid
(6)
Could also do:
If |z- 1] =2|ZI
then (z- 1) = z?
72 —2z+1 =272
~=2z+1=0
-1 1
TZ=573
22 |2+ D)*

2+0)?*@2+10)?
(4+4i+i®)(A+4i+i%) vV
(4+4i—1DA4+4i—-1)
(3+4i)(3+4i) v

(9 + 24i + 16i%) v

3.21

logs; x + 2log,, 3 =3

logx . 2log3

= 3 Vv change of base
log 3 log x

X bylog3logx
(logx) 2+ 2 (log3)? =3log3logx v
(logx) 2 —3log3logx + 2 (log3)? = 0 v
(logx — 2log3)(logx —log3) =0V
~logx =2log3 or logx =log3Vv
~logx =log3? or logx =log3
“sx=9 or x=3 v YV




(7)
[OR - x = 1021983 or x =10'83]
1
Or change log; x tologx .
and letlog, 3 = k etc.
3.2.2 | In(cosx ) = -2 x € (—2m; 0)
e 2 =cosx v
x=4cosH (e +2nrnez
x ==+1,435+ 2nm
v for + vvalue v 2nm
x=—1,435 or x = —4,848 v v
(6)
4.1.1 | Sketch
f(x) =Inx
x-cut v’
one additional point
e.g.(2;In2) = (2;0,693) OR (e;1) Vv
shape and asymptote v’
glx)=— %x +4
y-cut v’
x-cut v’
~ One root since only one point of
intersection v
\_z.y
(2;In
/1 H 4 [ 8
(6)
4.1.2

Inx=4—1x
2

Solve for h(x) = Inx — (4 —%x) =0V
h(x) = 1nx—4+%x=0 4
[OR h(x) =4—%x—lnx=0 ]

, 1 1
f(x) = T3 v
Choose starting value x; =4 v [or 5]

1

In xr—4+5(xr)

Xre1 = Xr — E
xr 2
x, = 4,818274 vV

Xy = 4,844346 ... v

X, = 4,844366 ...

x = 4,84437 vV

If chose x; = 5

x, = 4,84366012..
X3 = 4,84436686 ...
x = 4,84437

(9)

4.2, h(x) = |ex — 1|
Critical value wheree* —1 =0
neX¥=1v
ie.x=0v
asymptotey =1V
shape on left v
shape on right v/
point of intercept with asymptote:
e*—1=1 Vv
Ler=2
~x=1ln2=069 Vv
b
NI
.l
N
(0,69:1)
% 3
(7)
> 2 x>1
f)y=1 *
b—2x x<1

If Diff then continuousatx =1
lim,_ - f(x) =lim,_+ f(x) v
.-.b_2(1):% v
a=b(1) — 2(1)?

. a=b-2.(1) v
And
Lax ) =—-ax? v
dx
lim,_, - f'(x) = lim, 4+ f'(x)

. . a
lim,1-(=2) =lim,_pe (-5) ¥
sa=2 andb=4 v V

(8)
6.1

1
f® =755

1 1
} J3xt+h)—2 V3x-2




1 1 )xl
V3x+h)-2  V3x-2 h

V3x—2—/3(x+h)-2 v
add over LCD o i

= limh_>0 (

Multiply by conjugate
V3x-2—/3(x+h)-2 % V3x—2+./3(x+h)-2 v
V3(x+h)—2+/3x-2 V3x—2+./3(x+h)-2

(3x—2)—(3x+3h-2)

V3(x+h)—2.3x-2%(¥3x—2+,/3(x+h)-2)
-3h
v
(3x—2)4/3(x+h)—2+(3x+3h—-2)V3x-2

-3h

(3x-2)y/3(x+h)—2+(3x+3h—2)V3x-2
-3

- (3x=2)V3x—2+(3x—2)V3x-2
3
o 2(3x—2)+/3x-2 Y

. 1
limy,_, PlRe

-3
e —E v
2(3x—2)2
(8)
sin? 3x
621 | f(X)=———
, __ x2.2sin3x.cos 3x.3—-sin? 3x.2x
f (x) - x4
v v v v v v
v denominator
6x2 sin 3x.cos 3x — 2x.sin? 3x
= —
v’ tidy up.
OR
f(x) =sin? 3x.x72
f'(x)
=x"?x 2sin3x.cos3x.3 + sin?3x X —2x 3
6sin3x.cos3x 2sin?3x
B x2 3
(8)
6.2.2 D, [x Va2 —1]
= D, [x(x? —1)2 ] \/
1 1
= x.E(x -1)" 2.2x +(x?-1)z.1
v v v v v
x? 5 1
=+ (2 - 102
(x2—-1)2
v
(8)
6.2.3 | 4 3x
— (5e°%)
= 5e3%.3

= 15e3* vV
(2)

6.24 | 4
2 (log, x)
_ 4 (ln_x) v
dx \In4
RV
In4 x
1
o (In4)x
(2)
625 y — ex.cosx
d_y _ ,X.COSX o
o€ (x(=sinx) + cosx.(1))
v vV v v
Z—z = e*S¥(—xsinx + cosx) vV
(6)
6.3 Xy2 — 2y
_ -y
X. 2y Tx AR y2.1= Z'E
v v v v v
dy _ 2 \/
(2xy = 2).—~ =~y
v___¥» av_ ¥
dx (2xy-2) OR dx (2-2xy)
(7)
7.1 In AATC 4
~ using Pythagoras o,
5
AC =~/5r v ¥ triangle Vo
sin 26 = 2 sin 0 cos @
1r C
\/_ \/5
=%y
5
(5)
7.2 Area c =area AATC — areaa —area b
=2 pxh—LabsinC—r220
2 2 2
TOB =20 YV
£ at centre = 2 X £ at circumference
Area c
1 1 5 . 1 5
=JrX 2r -5 sin(m — 26) —57 20
v v v
=12 —1r2sin26 —r20
v v v
=r2-1p22_y29 v
240 1
=r2(1—5—9) v or=gr2(5—2—56)
== 6)
= :712(3 - 50)
(9)
7.3

Areac = 42(3 -0)
0 = tan"I% = 0,463647 ...
Area ¢ = 42 (g - 9) = 2,18 units? v

v"in radians

(2)




8.1

x —intercept (1;0) v
y —intercept (0; — %) 4
(2)

8.4

See graph below

8.2.1

x—1 A B
fG) = (x+2)2  x+2 | (x+2)2
x—-1 _ A(x+2)+B
(x+2)2 ~ (x+2)2
x—1=Ax+2)+B
ox—1=Ax+2A+B vV

—1=24+B
#“B=-1-1=-3VY

fO=m-=

x+2  (x+2)2

(6)

9.1.1

) (12)63 — é) dx
= [(12x3 — 2x™)dx vV
_ 12x*  2x7! te

4 -1

v v

=3x4+§+c v Vorc

(5)

8.2.2

fO=m-=

x+2  (x+2)2
fX)=@x+2)t=-3(x+2)% v
ff(x)=—-(x+2)2+6(x+2)3vV

Forf'(x) =0
-1 6 0
(x+2)2  (x+2)3
—1(x+2)+6 —0 v
(x+2)3
—-x—-2+6=0 VvV
wd=x vV

OR
x—1

f) = 2

(x+2)2(1)—(x—1)(2x+4)

/ _

fie) = (x+2)*

_ xZ+ax+4—(2x2+2x-4)

- (x+2)*

_ —x%4+2x+8

T (x+2)*

For f'(x) =0

x> —-2x—-8=0 etc.

OR product rule
(6)

9.1.2

[ sin 3x cos 2x dx

= f%(sin(Sx + 2x) + sin(3x — 2x)) dx v
= f%(sin(Sx) + sin(x)) dx v

%(—Cosssx - cosx) +cvv vV

Ccos 5x cosx
- +c Vv
10 2

(6)

8.2.3

4-1
= —_— /
f#) (4+2)?

T.P.:(4;1—12) v .,
2

8.3.1

x—1

Himor raxrd

X —lim
x+2)2 — X—
x_1
. 2 2
= lim,_, o ———2—
x_+4_x+i
XZ XZ XZ

=0 v
(2)

9.13

By parts

[xV2x +9dx
[f.gdc=fg—[g.fdx+c
Let
f=x
fr=1

1
g9 ' =Q2x+9)
3 2.1
g=(2x+9)2x§><5
1 3
g=§(2x+9)2

3 3
I=3x(Q2x+9)2— [(2x +9)2 x 1dx +c
v v v v
1 3 1 S5 2.1
I=§x(2x+9)2—§(2x+9)2XEXE+C
v v v
1 31 5
1=§x(2x+9)2—E(2x+9)2+C
v
(8)
OR
But question does not say “or otherwise”
[xV2x +9dx
let2x+9=u v
ThenxzuT_9 4
du
Thenad—Z
u—9 1 aqu
== = Vv
I f21><uZ.2
I=%fu5(u—9).du v
3 1
I=%fui—9u5.du v
5 3
=i(u5x§—9u5x§)+c 4

1 5 3 3
=E(2x+9)2—5(2x+9)2+c v

8.3.2

Asymptotes x = —2 v
y = 0 is a horizontal asymptote v

(2)

9.2

g(x) =4x +20and h(x) = (x — 3)(x + 5).

4x +20 — (x?2+2x—15) v
=—x242x+35 vV




—x2+2x+35=0V
x>—=2x—-35=0
x=7o0r x=-5V
f_75(—x2+2x+35)dx vV
= 288 units? v
(7)

9.3.

——dx =24

.f;\/3x2+1

Letu=3x>+1 Vv

—u:6x \/

dx a

dx =<
6X

f 12x dx
V3xZ+1
__ r12xdu
= -1
. 6x
_1
[2u"2du v
1
=2uzx2+cv
1
= 4(3x% + 1)z + ¢ V(OKif c not present)

- [4(3x2 + 1)11

[2u§ x 213+t =24 v
[4u2]3k +1 _ =24
1

4(3k% + 1)2 —4(4)z2=24 vV

1
4(3k*+1)2—8=24V

1
4(3k? 4+ 1)z = 32

1

(Bk?+1)2=8 Vv
3k2+1=64V
3k? =63V
k? =21
oo k = \/21 v

(11)

8.4

Shape of left curve tending towards asymptotes v
Shape of right curve tending towardsx = —2 v
Asymptotex = =2 v

y-cut: y = —% =-0,25 v

xcut: x=1 v

Exaggerate the TP = (4; %) v

Curve on right tends towards the x-axis asymptote v/

(7)

4(3k? + 1)z —4(3 + 1)z =24
4(3k? + 1)z — 4(4)z =24V
4(3k? + 1)z —-8=24V
4(3k?+ 1)z = 32
(Bk?+1)2=8 v
3k2+1=64V

3k?2 =63V

k? =21

OR

Letu =3x%>+1 v
Z—Z=6x v
dx=d—u

6Xx
Boundaries

u=31*+1=4

u=3k*+1 Vv
3k%+112x du

J (

4 E a) =24

2
f43k +1 <2d_u) "

uz2

[ 3"2+1(2u‘§du) —24 v

4




