ANNEX B

IJC H2 Preliminary Examination (Paper 1)

Qn/No|Topic Set - i Answers < Bl 1 S0
I |System of linear equations $570
2 [Further Curve Sketching |
3 |Small angle approximation, 2 5 2
Binomial expansion AC~3 +§9 , wherea=3 and b = 3
4  |Application of differentiation 5= 2
(Stationary value) (i)h= 2
(iii) 0.89
5 |Vectors (scalar and cross-product) (i)lb _“l - ﬁlbl
3
i) [=|b
21
6 |Application of Integration (Volume| ... 0. poT
of revolution) (i)a=0, )
z;r units®
3
7  |Application of differentiation N b2
(Tangent & Normal), (i) y= 5 +§
Maclaurin Series 5 5 ——3x+£ 2,
=372 207
3
i) y==——=x
(iii) ) 5
8 |Complex numbers
P (a)k = ﬁtan(—%) or k= ﬁtan(—%)
(b)(ii) 2sin 0 ; 9-%
9  |Functions (i) {xeR: x>0.5, x =3}
1 |
(i)gf(x)=————, x<—; -1
f () x’—x—6 * 2
10 |Mathematical Induction, o N +1
Sequence & Series (M.0.D.) (“)E_ (N + 2)!
(iii =1 1 which is a constant,
)g (n+2)! —>2 I netan
hence it is a convergent series.
.
2




11

Application of differentiation

~(x=ve)

(Stationary point), veer [V Je Inx
Curve Sketching, (iii) .[/"-l Je T .[
Application of Integration (Area) 0.0543
12 |Complex numbers (including Loci) |(a)(i)
L1 L e S N S T S W V4
26e 12 266 . 26e ) 26 12 26e IT) 268 1

(a)(iii) 6.735
(b)(ii) Maximum lw+]0l =26;
Minimum lw+10l =12
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Solution

Let Sv, $y and $z be the cost of a ticket for a senior citizen, adult and child

respectively.

2x+19y+9z=1982
10y+3z=908
x+ Ty +4z=1778

Using GC,
x =36
y=T74
z=56

Thus, the cost of a ticket for a senior citizen is $36, for an adult is $74 and for a child is
$56.

4(36) + 5(74) + 1(56) = 570
Therefore, the total cost for Group D = $570




2 Solution

(@) r4x=0

(b)
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Solution

Using cosine rule,
AC* =17 + 4% ~2(1)(4) cos @
=1+16—-8cosf
=17-8cos@

2
z17—8(1—6_]
2
=9+46°
1
AC~(9+462)2 (- AC>0)

AC:(9+462)%

Therefore, a =3 and » :%




4 Solution
()
D
f i s
A
Volume of the pyramid = 2
1 2 8
=—(2 h=—
3(2%) 7 =3
2
=>h=—
xz
(ii) ) . 1 2
In triangle VBC, height = VN = Jh* + x

Area of the triangle VBC =%(2x)\/h2 +x°

1
X

=x\J1+4x76

Hence total surface area of the pyramid,
S = base area + 4 x area of triangle VBC

- (o) a2 ar)

S =4x? [1 +V (1 +16)] (shown)

4 ) 2
=X —Tt+X = x |x _(,+|

X
(i) s=4x[14901+4x79)|
%=4x2[ (|+4,\ )%(_24x )] 83)[|+\l(l+4r )]

=—48x (1 + 4576 )_12 + Sx[l +(1 +4X'6)]
1

=—8x|:6x (|+4 ") “1=-V(1+4x )]

At the stationary value of S, jf 0.




|
-8« 6.\"6(I+4.\"(‘_) 2 -1-V(1+4x7%) | =0

By G.C,,
x =0.89090 = 0.89 (to 2dp)




2

2
—ax(b—-a
3 (b—a)

—axb—zaxa
3

5 Solution
(i) (b—a):(b—a)= Ibl2 + |a|2 -2ab
= |b|2 + 9|b|2 - 2la||bl cos60°
- 1
- =10]sf ~2(3fn)bl2
== 7
Therefore, k = \ﬁ 4
(ii) 1

Shortest distance of Cto / =

[b—al

B 2|a||b|sin 60°

3|b-a|

obf 3
Lcb: D
3V7b|
_ 3Py

J7
- 2




6 Solution
(i) .
x=c0529, y=sin26, for —%«951
A
Lm
= 0 U [

-1+

(i1) x=cos2 0

dx =-2cos0Osin@ dO
When y =0, sin20=0
20=0,7

0= 0=
2

“~

When 6= 0, x=1; When 0= %, x=0

Volume of the solid formed
el
=7 y2 dx

r0

=x| (sin20)’ (~2cosOsin0d0)

L]
o [S1E]

=r| (sin26)* (~sin20d0)

[(S1E)

. T

=nx| ?sin®20d0 (shown)

()}

~a=0, b=£.
2

Let u = cos20.

S.du=-2sin26 d6
When =0, u=1;

When 0= %, u=-1
Volume of the solid formed

= njoisin3 26 dé




; sin?26(2sin26)d6

MY

R

o X
2

7r_0 (l—cosz29) (2sin28d¢9)

= N = N =
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7 Solution
(i) 3y’ -8y +10y =4-5x
Differentiate wrt x,
dy
9y’ —16y+10)—==-5
(95 -16y+10)-=
S
dx 9y’ -16y+10
When x:%,3y3—8y2+10y=0,
Sy=0 andgzz—l.
dx 2
1 4
Eqn of tangent : y—0= ——(x——) ,
2 5
ie ——lx+—
d 2 5
9y —-16y+10)—=-5
(9y*-16y )(iv
Differentiate wrt x (9y2—16y+10)dz—y+(18y—16) 8y 2=’0
’ dx? dx ’
2.dy 3 d%y 27
When x=0, y==,-2=-2,°2_ 2L
= Y T T 10
2 3 27,
Yy=——=X+—X +...
3 2 20
(iii) 3
=—-—x
¢ 2
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Solution

(a)

arg,(w5 ) =5arg(w)=0,+7,+27...
arg(w) _ O,ﬁ, T 2r 2w

Since k£ <0,

(bi)

Method 1

1-2% =1—(cos O +isin8)’ _
=1—(cos2 9+2icos€sin9+(isin9)2)
=1—(1—sin2 0+ 2isinAcosf —sin’ 9)
=1-1+2sin* @—2isinHcosd

=2sin’ @-2isin & cos
=2siné(sin@—icosH)

Method 2

1—z2 =1—(cos@ +isin 6)’
=1—(cos260 +isin 20)
=1-cos20—isin260
=1—(1—2sin2 8)—2isin9c050
=2sin’* @-2isinfcosf
=2sin@(sin@—icosB)

(bii)

Method 1

|- 2?| =|2sin6(sin 6 —icos o)

= 25sin Osin? @ +cos? 0
=2sin0

Giventhat 050 s%




arg(l —zz) = arg[Zsin @ (sin@-icos 9)]
= arg(2sin@)+arg(sin@ —icos6)

o (5
oo {wn(3-)
)

=0-Z
2

Method 2

1-2" =2sin0(sinf-icos8)
=2sin@(~i)(cos@ +isin0)
=(-2isinB)e"

[1-2°| =|(-2ising)e”|
=2sind

arg(]—zz)= arg((-—2i sin H)e“’)

=arg(-2isin ) +arg (em)

=240

Method 3
1-z" =2sin@(sin6 - icosd)

oo -0) (5]
(o5} ou(o )

|l—zzl= 2sin@

arg(l—zz)zﬂ—g




9 Solution

(i)

AAAAAAAAA
B o rmm mm o e oo ma L ird Lo ED Do Lo o S B Bmk B Bl

From graph, the horizontal line y =3 cuts the graph at two points. Hence fisnot a
one-one function, hence f™' does not exist.

) () o]

x —=x-6

+2

2

f'(x)= —(x2 —.\‘—6)- (2x-1)
_ 1-2x
(x: —.\'—6)

For the function to be decreasing, f'(x)<0.
1-2x<0
1<2x
x20.5
{xeR: x20.5, x#3}
gf (x)= 2——,‘——2

x —-x-6

(iii)

1
gf(x)=z
1

X —x—6 4

x’-x—-6=—4
x’=x-2=0
(x=2)(x+1)=0
x =2 (rejected) or x=-1
x=-1

168
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10

Solution

(0]

n
Let F, be the statement 4, =———for ne 7*.
(n+1)!

1 1

H 31 U =—=—
B is true since Y%, N 2
Assume that P, is true for some ke 7+,
k

R ey,
Consider P,,,:
k+1
(k+2)
wo_ kK +k-l
U1 (k+2)
k(k+2)—(k+k-1)
- (k+2)!
k*+2k—k>—k+1
(k+2)!
_ k+1
(k+2)!

i.e. U, =

Thus, A, is true = P,,, is true.

Since A is true, and 7 is true

forall neZ .

= [}, is true, by mathematical induction, P, is true

(i)

‘4 N

N 21
Z mrr = Zl(u" —”n+l)

i1 (n+2)!

[1;7‘{
0 )M
gy
+./
+y | AUy
+"A+l]

1 N+1

=W SUny SES

2 (N+2)




iii N +1
(i) AS Nown, ——0
(N+2)!
< n+n-1 | . g s . .
Z_ —» — which is a constant, hence it is a convergent series.
e (n+2)!
70




11 Solution

(i) In x
)’:—2, XZI
x
x'-l-lnx-Zx
dx x!
x=2xInx
:T—
When d—y- =0and since x 20,
dx
1-2lnx=0
2lnx =1
|
Inx=—
2

When X = \/; "
- |l1\/:"

2¢

2¢

: ; |
Hence the coordinates of A is (Jc', .

@ | B(.0). D(Je-1,0) and £(Je +1.0)

Yy

(i) Area
Je \}l_("'_\/‘;)- flnx
= .[JE-| e dx—jl X’ dx
=0.14446942-0.09020401
=0.05426541

=0.0543 (correct to 3 s5.f))
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12 Solution
(ai) z*=2i=0
28 =2j
| =+2krx
2% = Ze(2 ), k=0,%+1,12,-3
Ll 1L e 1 1,z 1.2 15z 1 3n
z=2¢ 17 26¢ 12 26¢ 4 2612 26g 2 6 4
(aii) { Im
1 iz d 4ox
Pogd,.= T[T 2%
X \'\.
.l. \‘\' 1 il
l.' 12612 Re
! i-ll;r.)‘ ;
28e 2 I
\.‘. .)(’_l LS
g~ L. 2%e 4
2};6_'5
(aiii) Since ABCDEF is a regular hexagon, the triangles O4B, OBC ... are equilateral
triangles.
Perimeter of the polygon
1
=6x26
=6.735 (to 3d.p.)
(bi)
(-18,12)
Re
(bii) Minimum |H'+|0|= 12

Maximum |W+|0| =26 (diameter of circle)




