MEMORANDUM: PRELIM 2019

QUESTION 1

1.1 (@) 2In(x—4) =2
In(x —4) =1v
x—4=ev

x=4+ev =672V (4)

(b) Domain: x—4 >0V

x>4v

Range : y € (—o0; ®) v/
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y(5) = 120(1 — e 015%%) v/

63 wordsv'  (2)

100 = 120(1 — e~ 015%t) v/
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(d) Maximum number is 120 words. v
Horizontal asymptote is 120, so it cannot be exceeded. v/ (2)

[22]
QUESTION 2

I

When n=1, LHS= 1v
1
RHS= 2 — 2 (%) =17
~ true forn=1
Assume true forn = kv’

k 1k

14141 +2(1) =2 2()\/
2 4 2] 2

1 k+1
Propose aformulaforn =k +1: 2 — 2 (5) v

1 1 1\" 1\ 1 1
thatgor2(z) v2(y)  v=2-2(z) +2(3) v
=2-2(3) +2()".¢)
=2+2(3)".(3) -2(2)’

~242() ()

manipulation =2+2(§)k (—%)

This is the proposed formula, therefore, it is proven by P.M.I that the formula  [13]
is true Vn € Nv'v/

QUESTION 3
3.1 (a) If 2+ 3i is aroot then 2 — 3iv is also a root.

Quadratic factoris x2 — (2 + 3i + 2 — 3i)xv + (2 + 3i)(2 — 3i)V
= x2 —4x+ 13V (4)
(b) x* — 4x3 + 17x? — 16x + 52 = (x? — 4x + 13)(ax? + bx + 4) by inspectionv’

=(x?—4x+13)(x*+4)v

~x=2+3iv or x=42ivvy (5)



7-i_ (7-DE+D)

3.2 3—4i  (3—40)(3+40)
_ 25;5251"/
=14+iv
11+l =V12+12 v =2V
arg(1+1i) =tan™?! G) v = %\/ (7)
[16]
QUESTION 4
Let k = |x|
k? -5k—6=0

k=-1 and k =6V

x| =—1 or |x|=6
n/av’ x=6v or x =—6v
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QUESTION 5

5.1 (a) Falsev' lim g(x) # lim_ gx)vVv 3
x—>—-3" x—--3%
(b) Truev’' lim g(x) = lim g(x)v'v 3
x—1~ x-1*F

5.2 Function is continuous since lir{x glx) = lirg1+g(x) =g(1)v
x—-1" X—
lim g'(x) = el—1=17vv
x—->1"

lim g'(x) =4(1) =4vVv
x-1%

lir?_ g'(x)# 111111+ g'(x) - not differentiablev’ (6) [12]
X— xX—>
QUESTION 6

lim f(x) = lim f(x) = f(2)v

x—2~ x—27F

9-2?v=2a+bv:2a+b=5
. 1 — . ! ‘/

Jim /G = lim, f(x)

2QQ)v=avia=—4v

b=13v [8]
QUESTION 7

sin 2x
71@y=1In e

dy _ 2cos2xvv(2-x)—sin2x(-1)vv"  sin2x v
dx (2-x)2v T 2—x

__ (4-2x) cos2x+sin 2x 2—x s
(2—x)2 sin 2x

_ (4—2x) cos 2x+sin 2x e (8)

(2—x) sin 2x

2x+1

(b) y =tan3x.e
Z—z = 3vsec?3xv.e?* 1 v + tan3x v 2ve?**t1v (6)
7.2(@)Lety=0
0sinx + cosx = 3x(0) +%x
f(x) = cosx—%x =0v
f'(x) = —sinx—%\/

1
cosan—=Aan

a =q, ———2 vV
n+1 n . 1
—Sin an—E



Leta, =1v
a, = 1,03004 ...
as = 1,02986.. vv
x ~ 1,0299v
A(1,0299;0)v  (9)
(b) Dy (y sinx + cosx) = D, (3xy + ix)

Z—z/sinx/+y\/cosx/—sinx/= 3yv'+ SXZ_Z /+%/

dy . d 1 :
—ysmx—3xé= 3y+5—ycosx+smx v

dx
d 3y+l—ycosx+sinx
d_ic/ = : sinx—3x v (10)
1 .
(©) my = 3(0)+5—.(0) €051,0299+5In1,0299 0,608
sin 1,0299-3(1,0299)
y—0=-0,608(x —1,0299) v
y = —0,608x + 0,6262 v~ (4) [37]
QUESTION 8
8.14= HT_Q Int <'sof isos Av”
Sin(g_g) sin 6 2 2 2
- V= m v or AD?* = (2r)* + (2r)* — 2(2r)(2r) cos 6 v~
AD = Zsinb =8r? —8r?cosfv’
COSE
2rx2 singcosg 2 2 . 20
=—7"32v = 8r* — 8r*(1 — 2sin“ =) vv’
COSE 2
= 4r sing v’ = 16r25inzg v’
Arc BC =rfv AD = 4r sing v

p=2r+r9+4rsin§/ (8)
8.2 A== (2r)2sinfv — ~r2gv
= 2r?sin@ —%rze/ (3)
8.3 A = 2(20)%sin 0 — - (20)20

=8602sinf — 203 v



A =160vsinfv +860%vcosfv —60%v =0v
6 =1,857v (9)
8.4 A" = 16sinBv" + 160cosOv + 160cosOv — 862sinbv — 120 v

At 6 = 1,857
A" = 16sin1,857 + 16(1,857)co0s1,857 + 16(1,857)cos1,857 — 8(1,857)%sin1,857 —
12(1,857)v = —v~ (7
[27]
QUESTION 9
2x2+7x—15
91g() =—71—
Vertical asymptote: x = —2vv*
Oblique asymptote: 2x2 + 7x — 15v'= (x + 2) v(2x + 3) v + -
y=2x+3v (6)
, _ (4x+7) v(x+2) v=(2x2+7x-15) »(1)
9.29'(x) = 127
__ 2x%+8x+29
= W v'>S (0v (6)
9.3 x — intercepts: 2x* + 7x — 15 = 0v~
3
x =z v or x =-5
y — intercepts: g(0) = —175 v (4)
[16]

QUESTION 10

10.1 (a) [ —>dx

sinx—2

= In|sinx — 2| v VvV '+ ¢cv (4)
(b) [ x3/2 + S5xdx

Letu =2 + 5x .-.xzuT_z/

du du
— = adx = =—=v
dx 5
u—-2 1 du

— X us X —v
5 5



=%f(u§—2u§)du/

1 7
( us/——us/)+c
s

= 2 (24 5x)3 ——(2 +5x0i e (7)

175

or
fx)=xv flx)=1v
I = @+50 7 g() = 5 @+501
[ xVZ ¥ Bxdx = (24 5x)3 v~ [ 2 (2 + 5x)3dx
=2 (24525 — =2+ 5x)i + ¢ (7)

5x2+20x+6 _ 5x%+20x+6
x3+2x2+x x(x+1)2

10.2 (a)

_ A, B c

T x x4l (x+1)2

2
A = XO7+200)%6 _ o
(0+1)2
C = 5(—1)2+_210(—1)+6 — 9y

5x2+20x+6 _ 6 B 9

x(x+1)2 x | x+1 (x+1)2
5x2+420x+ 6 =6(x+ 1)> + Bx(x + 1) + 9xv~

5x% = (6 + B)x?

B=—-1v
5x%+20x+6 6 1 9
x(x+1)2  x  x+1 | (x+1)? (8)

6 1 _
(b)f(;—m+9(x+1) Z)dx-/
=6In|x|v = In|lx+1|v=9(x + 1)~ vV + ¢ (5)

103@A=lim (T+2+ ) =2+ (2)
n—-oo 5

5n2



(b) J, Gex? + 2)dx =2 v

kex® 3 48
| =7

3
L y2@)=2v

k=2v (6)

2
(c) nf: ze + 2) dx = %n//

P(4 4,8 2 4984
fO (EX +EX +4)dx—ﬁ/

4 .5 8.3 p _ 4984
[125x v+ 5% /+4x40— 375

4
125

5483 4 gy = 1980
p +15p +4p 375

p=2v (8)

[40]



