Grade 12 — APM Trial examination 2018

Paper 1 - MEMO

QUESTION 1
1.1

In(4 —2x) +In(9—-3x) =2In(x + 1)
In(4 — 2x)(9 — 3x) = In(x + 1)?

36 —30x +6x>=x>+2x+1

5x2 —32x+35=0

(x=5GBx-7)=0

*5 _!
X orX =t

1.2

3x+1=1n10
3x=In10—-1
x = 0,4342

QUESTION 2
2.1

lim (ax+b)=—-a+b
x—-—1%

lim (2) =2
x->-=1"
~—a+b=2

lim (ax+b)=2a+b
X—>=2"

lim 5=5
x—-2%
~2a+b=5

~a=1 and b=3

(6)

®)

®)



2.2

2.3

24

7t (4)
T : & ; —
h—0 h
Jlim (1) =1 4)
Jim ) =0

RS0 IR S

~ not dif ferentiable at x = 2




QUESTION 3

n

Zi(l_+1)=n(n+1?))(n+2)

i=1

nn+1(n+2)
3

246+124+20+ ~+nn+1) =

1. Prove true forn =1

1(1+1)(1+2)

LHS =2 RHS = 2

~ LHS = RHS
~true forn=1
2. Assume true forn = k

k(k +1)(k+2)

224+46+124+20+ -+ k(k+1) = 3

3. Prove trueforn=k+1

e 2464124204+ (k+ Dk +2) = L DU DESS)

3

LHS=2+6+124+20+ 4+ (k+1)(k+2)

:k(k+1;(k+2)+(k+1)(k+2)

=(k+1)(k+2)(§+1)

_(k+ Dk +2)(k+3)
B 3

~ LHS = RHS
~true forn=k+1

By the principle of Mathematical Induction

n

Zi(i+1)=n(n+1?))(n+2) for mneN

i=1

(8)



QUESTION 4

3x2—x+1 A B C

— =+ +
x(x 4+ 1)? x x+1 (x+1)2

_Alx+1)?+B)(x +1) + Cx
B x(x 4+ 1)?

_Ax2+2Ax+A+Bx2+Bx+Cx
B x(x +1)?

~A+B=3

2A+B+C=-1

A=1

B=2

C=-5
'3x2—x+1_1 2 5

Cox(x +1)2 _;+x+1_(x+1)2

QUESTION 5
5.1

u p+2i
v 1-—2i

_p+mx1+m
T 1-=2i  1+2i

_p+2pi+ 20+ 4i?

1 —4i2
_p—4+2pi+2i
a 5
_p—4 2p+2

5 T ¢

(6)

®)



5.2

x(1+)?+y(2-i)?>=3+10i

x(1+2i+iH)+y@4—4i+i%) =3+10i

x(2i) + y(3 —4i) =3+ 10i
2xi + 3y —4yi = 3 + 10i

3y=3

5.3

QUESTION 6
6.1

34+ax’+bx—6=0
x=14i +~x=1-1

sum =2 product=1—-i2=2

~x%2—=2x+2is afactor of x3+ax®*+bx—6

(x—3)(x?—-2x+2)=0

x3—-5x24+8x—6=0

yanY
A\

6.2

x € (2;3)

(6)

(6)

®)

®)



QUESTION 7

7.1 d
Y ox(x—4) - 1(x?)
dx
7.2 il
fx) = <x2 + xz)
1 3 -2 31
f'(x) = —(xz + x§> ’ <2x + —xi)
3 2
7.3 _ sin x
y =cosx.sinx.
COS X
y = sin?x
dy .
— = 2sinx.cosx
dx
QUESTION 8
8.1 Cox3-1
lim
x-1x—1
(=D +x+1)
= lim
x-1 x—1
=lim(x? +x+ 1)
x-1
=3
8.2 F1(x) = 0

1(6x + 4)3 — (g (6x + 4)-%) (6)(x) = 0

2 1
(6x+4)3—4x(6x+4)3=0

(6x + 4)3[1 — 4x(6x + 4)~1] = 0

(4)

®)

(4)

(4)

(7)



8.3 fla@) =2 +1)2 -1 @
=Jxt+2x2+1-1

=/ x* + x2

QUESTION 9
9.1 xdy N 3y?dy (5)

dy —3x*-—y
dx  x+3y2

dy -3(D)°-(=3) _ 0
dx  1+43(=3)2

9.2 dy —3x*-—y 9)
dx  x+3y?

d d
dzy (—6x — d_gc/> (x + 3y%) — <1 + 6y%) (—3x2 —y)
dx? (x + 3y?)?

_(=6(1) = 0)((M) +3(=3)*) — (1 + 6(=3)(0)(=3(1)* — (=3))
- (1+3(=3)?)?

13

4

Somaximum




QUESTION 10

10.1 3x2+x—-2=0CBx-2)(x+1)
10.2 ()_3x2+x—2_(3x—2)(x+1)
(@) I = e mx -2 2 +mx-2
_ 2 1
fo=§ thenx2+mx—2=(3x—2)<§x+1)
7
=x2+§x—2
m =~
if x=—1thenx*+mx—2=((x+1)(x—2)
=x%—x—2
“m=-1
10.2 none exisits as the degree of numerator = degree of denominator
(b)
10.3 ()_3x2+x—2_(3x—2)(x+1)
GO = =2 = (x+D(x-2)
x=2 y=3
10.4 3x2 +x—-2 (B3x—-2)(x+1)

(@)

900 = x2+x—-2 (x—1D(x+2)

Bx—-2)(x+1)
x—1D(x+2)

x€(-2; -1 U (;, 1)

(1)
®)

(2)

(4)

®)
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QUESTION 11

1 fcosSx.cos8x dx

1
) j(cos 3x — cos 13x)dx

2

3 13

1/sin3x sin13x
( ) +cC

_3x sin13x
= sin— T

(6)

"2 fsinzx.sec4x dx

sin? x ,
= .sec”x dx

cos? x

= [ tan® x.sec? x dx

+c

u =tanx (7)

du 5
— =sec”x

dx

du = sec? x dx

11.3
j tv1+2t dt

f u—1 %du
= X b
2 u 2

3 1

uf—ufd
_f e

Ta\g¥eTgur)Te

1 5 1 3
=—=1+20)2--(1+2t)2
10( + ) 6( + ) +c

u=1+2t 7)




QUESTION 12
12.1

12.2

QUESTION 13
13.1

k(x) = 2x —secx

k'(x) =2 —secx.tanx

k(xy)
Xn+1 = Xpn — k' (x,)
n

Xg = 0,5

1 - (0,5) tan(0,5)

173 cos(0,5) — tan(0,5)
x, = 0,6100
x3 = 0,6100

~x =20,6100

= 0,6013

)

(6)

®)




QUESTION 14
141 1_x2=(x_1)2

1-x?=x*—-2x+1

2x%>—2x=0
2x(x—1)=0
x=0 x=1

y=1 or y=0

(0;1) (1;0)

142 V= ﬂfl((l —x?)? = ((x = 1D dx
0

1
=7TJ- (1—2x% +x* —x*+ 4x3 — 6x% + 4x — 1)dx
0

1
= nf (4x3 — 8x% + 4x) dx
0

(6)



QUESTION 15
15.1 sin (g) _ ht (4)
ht = 6 sin (g) =343

3v3

ing = —
sSin 10

6 = 0,5464 radians

1
152 Arc DP =§T[X6=2T[ (8)

arc EP = 0,5464 x 10 = 5,464

DE =16 — AX — BY

1
DE =16 — (6 cos <§ n)) — (10 cos 0,5464)

DE = 4,4560

~ Perimeter DEP = 4,4560 + 5,464 + 2m = 16,2031




