[Terry Lee]

Multiple Choice

IB) Xa=-1-3+a=-2,".a=2.
2 D) Area must be positive. If f(x) < g(x) then

I(f(x) - g(x))dx <0.
3 B) Using the pigeon hole principle, 19 from each school
plus 1 more from any school, 19x4+1="77.
1

1
——<x<—.
2

4 A) Domain: —1<2x<1,.. 5

-1 T . X 1 P T
cos ' x==-sin"'x,..cos” x+sin" x ==,
2 2
2(cos'1 2x+sin™ 2x) =r,. . Range: y = r.

5C)

NN

6 D) The period of sin4x is 2—” =

YAV, \/V\

7C)P(X =4)+P(X =5) = Sc{l] [3}(1) _1

A

b

4)\4 4 64
7 5
8 B) For a sample proportion, Var(p) = 12 12
n
_ 35
144n°
V35 <0.06,..+/n > EREER =8.2,..n>67.5.
I 12x0.06

Note: For a binomial distribution, Var(X) = npq,
and for a Bernoulli distribution, Var(X) = pq.
k! (n—k)!
“C,+ "C,  21(k-2)! i 2(n—k—2)!
"C, n!
2l(n-2)!

_k(k-D)+(n—k)(n—-k-1)
N n(n—1) .

9 A)

10 D) o =tan™ ﬁ,ﬂ =27 —tan”' 2,7 =tan"' 2,
b b a

5:27r—tan'l2,.'.a+ﬂ+7/+5:47r.
a

Extension 1, 2024
Question 11

(@) (D) 2a b = (6i +4))~ (=i +4j) = Ti,
(i)a-b=3x—-1+2x4=5.

(b)x* —8x-9=(x-9)(x+1)<0.
-1<x<09.

©u=x-1,du=dx

jxmdx = I(u + 1)\/;du

_ j(ui };

5 3
2 2
=2Z +2u +C

:—\/(x 1)’ += \/(x 1y’ +C.

) Id—y:jxdxblny:x—+c.
y 2

2

x
Iny=—+C.
7 2
£+C
y=e?
e f(x)= arcsin(xs).

Py =2

1- xo‘

4 L dv )
V==—nr =—=4zxr".
® 3 dr

dr _ dr dav 1 5 .
x10 = .
dt dv dt

(@ R= jf(x —sinx )dx

47zr
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[Terry Lee]

Question 12
2 +5 2 +5
@ | L T e T2
2 a-4 2 a—-4
a’+5a> +2a-8=0.
Letf(a)=a’ +5a”> +2a-8, f(1)=0,.. a—11is a factor.

@’ +5a° +2a—8=(a—1)(a’ +6a+8), by inspection,
=(a-D(a+2)(a+4).

= 0.
ca=-4,-2,1.
2 Ak
(b)V=7rJ- Xdv=m| > =£(27—1)=12ﬂu3.
1 7 ' 7 7
(©)p=031,n=100
Var(p) = 24 2 931069 565139,
100
035-031 _ oo

P(X 20.35)=P(z20.87)=1-0.8078 = 0.1922.

(d) When n=1,2" +13 =8+13 =21, which is divisible by 7.

Assumedne J: 2" +13=TM ,M € J.
Required to prove that 2°"*" +13 is divisible by 7.
23(n+1) + 13: 23n+3 + 13

=8x2" +13

=8(7M —13)+13

=7x(8M —13), which is divisible by 7.
By the principle of Induction, 2*" +13 is divisible by
7 foralln>1.

(e) | |<:>x|x 5|-6=0,x#5.

Ifx>5x(x-5)-62>0.
x*—=5x-62>0.
(x+1)(x—6)=0.
x<-lorx=6.
Since x > 5,x > 6.

Ifx<5x(5-x)—-6=0.
X’ +5x-62>0.
(x=2)3-x)=0.
2<x<3.
Since x < 5, we take 2 < x < 3.

e[2,3] or [6,).

Extension 1, 2024
Question 13

(a) (1) P =2000 is the horizontal asymptote, .".
P =2000 must approach this asymptote.
(i)

P

any curve below

Y NONN NN N NN N N N N Y
~ NONN NN NN NN NN N N
~ NN N NN N SN N NN NS

(0,2000)}

(iii) 62—5 = P(2000 — P) is an upside down parabola, meeting
the P axis at P =0 and 2000, .. maximum when P =1000.
(b) (i) cos* x+sin*x = (cos2 x +sin’ x)z —2cos’ xsin’ x

(2 sin x cos x)2
2
sin” 2x

:1—

:1—%(1—0032 2x)

_ 1+cos’2x
PR

1+cos” 2x
ii cos’ x +sin _—
@ )I X x)dx J- ( 2 jdx

L ( 1+cos4xjdx

3x sindx
==+
{4 16 l
3
16
Iel 4]
b-x b-x
pmbe_[~ ;JZZZPIL nE==p
18] i
1 2 :
Givena = b= .Letx= s
-1 T \x
x, +3x, & and 2x —x,
10
~ox, +3x, =10k. @
2x, —x, =5p. 2)
(1)+3%(2) gives 7x, =10k +15p, :10"#.
2x(1)=(2) gives 7x, = 20k —5p, . x, :20’%51’.
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[Terry Lee] Extension 1, 2024
10k +15p Question 14
7 dy ,
SoX = . _= Yty _ X LY
X 20k—5p (a) e e'e
7 I & - fe
(Du=e"+2¢",du= (ex —2e™” )dx.
-y —
—2e e —2e =e+C
J.4+8€2X+e4xdx=J‘4€72x+8+€2:(dx Whenxzo,yzo,—IZI-i-C,.'.C=—2.
J. du -’ =e" =2.
4+(e”+2e’x)2 e = 1
2—¢"
_ J du 1
B 2 =In
1 44+u y 2o
- tan" Ly C = In(2—e").
2 2
1 & 420 Domain: 2—¢* >0,..e" <2,.. x<In2.
_ -1
—Etan B +C. When x — —0,e* —0,.. y —> —In2.

Range: y > —In2.
kx
b)f(x¥)=—3
1+

+ arctan x.

, K1+ ) =2k 1
SO =y e
_k(l—x2)+(l+x2)
(1+x%)’
l+k+x*(1-k)

(1+x%)°

=0 gives x* = ﬂ
k-1
For f'(x) to have an inverse function, f(x) must be
monotonic, i.e. f'(x) > 0 or f'(x) < 0, but not both.
If%<0,f’(x)>0,

?<O<:>k+l)(k )<0,.-1<k<l.

2
When & =1, £'(x) = -0
enk=Lf =1y

2x°
When k =—1, f'(x) =———— >0
S 1+ x* )2
.. Inverse function exists for k € [—1, 1].

3 10
-+ =>0
1+9x~ 1+100x
or all real x,.. tan" (3x)+tan™ x) 1S monotoic
for all real '3 '10x) i i

(©) (i) %(tan’l (3x)+tan ™" (10x)) =

increasing. .". It has only one real root.
(i) Let @ = tan™' (3x),b = tan"' (10x).

tana +tanb 3x+10x 13x
tan(a +b) = = = >
l-tanatanb 1-(3x)(10x) 1-30x
37r
If (a+b ——t =-1.
(a+Db) FRkare
13x 3
1-30x°
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Extension 1, 2024

[Terry Lee]
~30x% —13x-1=0.
15x+1)(2x-1)=0,
1 1
SX=——0r —.
15 2

As tan™'(3x) + tan~' (10x) = 377[, x must be positive,
. .

.. —— is rejected.
15

L 1
.. The only solution is x = 3
Vtcos@d

d) r(t) = .
@z Vtsin@—%gt2

2
. 1
D*(t) = (Vtcos 49)2 +(Vtsm¢9—5gtzj
. . 1
=V (cos2 0 +sin’ 0)—gV sin 6¢° +Zg2t4

=V’ —gVsinot +%g2t4.

d

Z(DZ (1)=2V"t=3gVsin0f + g’

=t(207 -3gV sin Ot + g*1*).
As t > 0,D’(t) is increasing ( D(¢) is increasing, as
d
D(t) > 0)when —(D*(¢)) > 0.
(t)>0) dt( )

For 2V* —3gV sin 0t + g°t*, it is an upward parabola in

terms of ¢, .". the parabola is definite positive when A < 0.

A =9g"V?*sin” 6-8g*V>.
A <0 when 9g°V?*sin” 8 -8g°V* <.

sin?0 <3
9
. 8 . .
sinf < r% noting sin @ > 0.

S 0<sin™ \/g
9

Page 4



	Multiple Choice
	Question 11
	Question 12
	Question 14

