MEMORANDUM: PRELIM 2020 CORE

QUESTION 1
1.1@) x> -7 =2x+1

X2 —-7=2x+1v

x2—-2x—8=0V
x—4)x+2)=0

x=4vor x=-2n/av
(b)e* —6e™* —-5=0
Lete* = kv’
k—2=5=0v
k2—5k—6=0v
(k—6)(k+1)=0v
eX =6v
x=In6v"(6)
1.2 (@) y=e*¥t3 -2
x=e¥t3 —2v
xX+2=eYt3v
y+3=In(x+2)v
(%) =In(x + 2) —3vv
Domain: x € (—2; ) v~
Range:y € Rv" (7)

13x=2-iv

or

(b)

vv

€

x2—7=-2x—-1v

X2 +2x—6=0v

x = 2EVA4E6) \/42‘4(‘6) v
x=-1+V7v" (8)
v 44ly
3--
2

il

1+

2 3

(6)

44

x2—Q24+i+2-ix+(2+1i)(2-1i)is factorv

x}+px+q=x*—4x+5)(x+4v)

=x3—11x+20v

1

[33]



QUESTION 2
Inx+2Inx+3Inx+--+nlnx = glnx"+1 v
Letn=1
LHS=Inx RHS-= %ln x*l =Inxv
Formula true forn = 1v
Assume formula true for n = kv’
Inx+2Inx+3Inx+--+klnx = %lnxk“\/
Ly

k+z = (RHD0D)
2

Prove true forn = k + 1. Proposed formula: nx

k
Inx+2Inx+3Inx+--+klnx + (k + l)lnx‘/:Elnxk“ +(k+1)Inxv

=@lnx+(k+1)lnx/

= (k(k;l) +k+ 1) In x

k2+k+2k+2
=——Inxv

_ k2+3k+2

= Inx
2

_ D0

v 2

This is the proposed formula so by M.l we have proven the formula true foralln € N
[13]
QUESTION 3
31g(-5) =—|-5+2|+1=-2 (=5;-2)v
g0 =—-0+2|+1=-1 (0;-1)v
Subst. (—5;-2)
—2=|-5+p|+qv +~—-2=5—-p+q LHarm

—7=-p+q”



Subst. (0; —-1)

—-1=|0+p|l+qv~—-1=p+qv RHarm

p=3vig=—4v (8)
32|x+2|+[x+3|<5

lx +3| -4 < —[x+2]+1vV

Points of intersection:

x=-50vVv

x € [-5;0]vv (6)
QUESTION 4

Area sector OAB = % X 122 x 2?7: = 48nv' Y
. 1 2 s 1 2 . T
Area silt = X 124 % 373 % 124 % sin = 13,04439 ..vvV
Area AAOB = % x 122 x sinz?n =36V3vV
Area water = 48w — 36+/3 — 13,04439 = 24nv' v
Volume = 24w X 200v "= 4800w ml ~ 15 litresv~ [10]

QUESTION 5

5.1

-5 -4 -3 -2 -1

(8)



5.2 Discontinuous at x = —1+v~
lim f(x)=1vVv
x->-1"

lim f(x) =21v"v
x—>—1%

Jump discontinuity.v"  (6)
5.3 lir?_ fx) = lir{1+ f(x) =f(1) =9,1 vv Therefore f is continuous at x = 1
xX—> xX—

lim f'(x) = 3e vV
x—1"
RS0 =07

f is not differentiable atx = 1v~  (6) [20]

QUESTION 6

6.1 flx) = \/Zl——x

1 1
() = i T
L

— lim V2—-x—V2-x—h VX V2—x+V2—-x—h v
a h-0 hV2—x—h2-x V2—x+V2-x—h

— lim 2—x—2+x+h vV
- h1—>0 hV2=x—h~2=x(V2=x+V2=x—h)

. 1
- }lli% \/2—x—h.\/2—x(\/2—x+\/2—x—h)‘/‘/

1
T 2VZ=x(2—-%) v (10)

6.2 () f(x) = sin(tan(2x))

f'(x) = cos(tan(2x)) vV X sec?(2x) vV X 2v
2 . s ou
g(x) = x3(x + Vx) = x3 + x1z2v
5 2 11 L
r —2 s v
g (x) 3x3 + 12x 12

2x
cosx

h(x) =

2cosxv42xsinxvv’
(cosx)2v’

h'(x) =

(b) f'(m) = cos(tan(2m)) x sec?(2m) X 2 =2v~



=51y + L)y =22
g =;Wi+;M =257

h’(T[) — 2cosm+2xsinm =2V

(cosm)?
g'(1) > f'(m) > h'(m)»  (4)
6.3(a) f(x) =6lnx — (—x?+8x—3) =0
f(5)=6In5+52-8(5)+3=-23..v
f(6)=6In6+6>—8(6)+3=17..v

Function is continuous in interval and therefore a point of intersection in
intervalv' v/ 4)
(b) f'(x) =2+ 2x — 8YV

6ln ap+a,?—8an+3 v

Apyq = Ay —
n+l = P ~+2a,-8
n

a, =5,5

a, = 59833588 vV

as = 5,6477908 ...

x = 5,6240846v°  (7) [37]

QUESTION 7

x3+ax?+bx+c
x2-1

7.1f(x) =
x=1v;x=-1v" (2)
72x3+ax?+bx+c=G?—-1Dx+2)v+2x+1v
=x34+2x2—x—-2+2x+1v
=x3+2x2+x—-1v
a=2vib=1vic=-1v  (7)

x3+4+2x%24x-1
x2-1

7.3 f(x) =

' _ (3x%+ax+1) v(x2-1) v—2xv(x3+2x2+x-1) v v
f (X) - (x2-1)2 =0

3xt +4x3 +x% —3x% —4x—1—2x* —4x3 = 2x%> + 2x = OV



x*—4x? -2x—-1=0v

x~—1,79v" (8)

7.4
X x < -1,79 x=-1,79 x>-1,79
£(x) +v v -
Local maximum turning point.v"  (4) [21]
QUESTION 8
_ 3x+5
81(@)y= x3+5x2+7x+3

y=x3+5x2+7x+3=(x+1D(x*+4x +3)v

=(x+1Dx+1Dx+3)v

3x+5 A B c

(x+1)2(x+3)  x+1  (x+1)2  x+3

p=3ED* _ 4,
~1+3

_3EI g
(—3+1)2

3x+45 A 11,

(x+1)2(x+3)  x+1 = (x+1)2  x+3

3x +5=A(x+Dx+3)+(x+3)—(x+1)?*v
3x +5=Ax*+4Ax+344+x+3—x*>—-2x—-1

A—1=0 ~A=1vV

3x+5 _ 1 1

— —— v (13)

(x+1)2(x+3)  x+1 + (x+1)2  x+3

1 1 1
(0) f(ﬁ + (x+1)2 m) dx v
=[(+@+D2——)dxv

=Inlx+1|v—-(x+1) v —=In|lx+3|v+cv (6)

6




8.2 (a) J.4x(x2 +2)°dx
=2v[ 2xv (x? + 2)%dx
=2><%(x2+2)6+c//

=§(x2 +2)6 +cvv (6)

(b) [————dx

1+ cot? x

= [——dxvv

cosec?x

= [ sin®x dxv'v’
= f(%—%cost) vvdx
=Z-Zsin2x+cvv  (8) [33]
QUESTION 9
9.1 [ x sec®x dx
Let f(x) =x v g’ (x) = sec?xv
ffx)=1v g(x) =tanxv’

[xsec?x dx = xtanxv'— [tanx dx v

= x tan x —fz'mxdx v

osXx

—gj v’
= xtanx + v [ = dx

CcCosx

= xtanx + In|cos x| + ¢v' (10)
9.2 V =m [“(5vxsecx) dxvv
73,97 v = 257 fokx sec?x dx
73,97 = 25m[x tan x + In|cos xl]g vV

73,97 = 25n[(ktank + In|cos k| v) — 0 — In cos 0 v]
k=1vv  (9) [19]






