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9740/01
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MATHEMATICS (H2)
Paper 1 Suggested Solutions

1. Topic: Matrices

(1) Given that u, is a quadratic polynomial in n,
Let u, = an® + bn + ¢, where a, b and ¢ are constants

Whenu;, =10, u;=a+b+c=10

Whenu, =6, u,=4a+2b+c=6
S5,u3=9+3b+c=5

sOLUTION
#1 B302

When u; =

TI-84 Plus

anH+E5nV+C?Z=dnc 4 and+bnY+CnE=dn
I I I I 1] W
E[ u 2 I B '|'|: -B.5
EL ] El I 2 11
=1 3.2
ZOLL) CLE JEDIT KEFT

Casio fx-9860G
UsingG.C.,azz,b:—lzlandc: 17
=32 _17
u,=;mn 5 n+17
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Snz —%n +17 > 100
32— 17n+34 > 200
37 =17 —=166 > 0 .cooeeeeeeen.. . (1)
Consider: 3n*—17n—166 = 0
174/172+4(166)(3
2(3)

17—-v2281 or 17+v2281
6 6

~ —5.13 0r 10.8
From (1), n <—=5.13 orn > 10.8

n =

\/A

Since n € Z', n > 11 is the set of values of n.

=5. 13 10.8
Topic: Definite Integrals
By Partial Fractions:
t -t
4—x2 (2-x)(2+x)
- i B
2— 2+x
=1 = A( +x)+ B2 —x)
x=-2, B =1
4
x=2, 4=-
4
11 S
fO 4-x2 dx = f [4(2 —x) | 4(2+x)

l,

_ 1[ |2+x
4
1
~In
4

dx = i In (ﬂ)]

Alternatively, quote formula from formula list: [ ) rlz g
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+

fﬁ
0

Given [ 01

1

4—x2

1-p2x2

1

dx =

From above, % In3

oo p

=

e R —
p-0 J1-(px)? d . _4
1 a[sm f(x)] =
1p. »
> [sin~ ()]
Iein=1 (1) — sip—?
p[sm (2) sin (0)]
2
6p
S
2p 1
fo 1_p2x2 dx’
-
6p
_ 41
6In3
_ 2r
3In3

Topic: Y Notation

(1)

1

n—

1

2

n

1

n+1

n(n+1)-2(n+1)(n-1)+n(n-1)
nn-1)(n+1)
n?+n-2n?+24n’-n
n(n2-1)

2

n3-n
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E. C[m] Compiedby

i

[=] %

(i) Using 3(i) and Method of Difference:

n 1 _lyn _2
T=2.3_y 24T=2,3_4
_ 1 )
r+1
_ 2, 1
n n+1
T - Mi-let)
T=213_4 2\2 n  n+1
1 1/1 1 1
lim n__—— = lim —(———+—
"‘""’Zr—zﬂ—r n=©5\2 n o n+l
1 1/1
X, = == ——0+0)
Zr—2r3—r 2(2
1
4

)
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. 1
(iii) -~ the series converges to a constant value of ;2 as n—oo.

&
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4. Topics: Functions, Graphs, Integration (i1)

7—x*for0<x<?2
s = flx +
2x—1for2<x<4 A0 =fxed) 7

(23 + 4)

= 1(23) Graph is a periodic curve that repeats
= f(19+4) itself at every 4-unit interval.

= f(19)

= f(15)

= f(11)

= 1) x =3, lies in interval 2 <x < 4

= f3) = flx)=2x—1

=23)-1

=35

f=7) = f=7+4) ~ N
f45) = f(41+4) _ 13 NPV
= f41) — f(-3+4) VL

Given f(x) = {

(i) f27)

T
|
P ————

R e e
o e — —————

EPt—_—_—_—_—_—_—_—_—————

-
[ L EE

= fG37) f(+1)
= 1(33) _

1
1
1
1
i
i
i 1 H
| 1 !
1 1 !
1 1 H
! ) 0 '
-7 -6 -4 2 32 6

x =1, lies in interval 0 <x <2 =6
= f() = fx)=7-x g
- 7.1 (i) [, f(x) dx
6

« f(27) + f(45)= 5+6
=11

Area of trapezium to be subtracted

f_44 f(x)dx — f: f(x)dx
2 f: f(x)dx — area of trapezium

2[f02(7 —x%)dx + f; 2x — 1dx] —%(5 +7)(1)

2{[7x - §x3]z +1@+ 7)(2)} 6

= 2{(14-2)+ 10} -6

= 36% unit?

&
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5. Topic: Mathematical Induction YA Tt = YA 2=yt
1 1
Let P, be the statement such that ¥7'_; r% = %n(n +1)(2n+ 1) wheren > 1 = s @Cn+ DU+ 1) —nln +1DC2n+1)
Whenn =1, = %n(2n+1)[8n+2—n—1]
LHS. = Y1 r? _ %n(Zn + DT+ 1) Using giveil equation:
-2 D 7 =gn(n+1)(2n+1)
=1
RHS. = %(1)(1 +1D@2+1)
1
-l@e)
=1
~ LHS.= RH.S.
~ Py is true
Assume P is true i.e. ¥¥_, 2 = ik(k +1)(2k + 1), forsome k€ Z '
To show that Py, , is also true i.e. Y <12 = § (k+ Dk +2)[2(k +1) + 1],
LHS. = ¥t (k+1)™ term
= ML (e 1)
= <k(k+1)(2k +1) + (k+1Y
. = 2k + D[kRk + 1) + 6(k + 1)]
Bring out i*
%(k-i-l) = g(k+1)[2k2+7k+6]
factor = Jk+ 1Dk +2)(2k +3)
since it is i
found on = ck+ Dk +2)[2(k+1) +1]
RHS. = R.H.S.
1.e. Py is true if P is true.
Since P, is true, by Mathematical Induction, P, is true for all n € Z ’
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6.

+

Topic: Graphing Techniques

GivenC,: y = ey and Cy: —t3 = 1
_ 1% x? v o
y 21T wor Y EE
C, is an ellipse
a
Y=tk @2 | p-k? _
. &Y LT
Vertical asymptote: x =& y @ b2
Horizontal asymptote: y = k 4

(1) Vertical asymptotes: x = —2

Horizontal asymptotes: y = 1

Ci. Whenx=0,y=-1
Wheny=0,x=2

C,. Whenx=0,y=++/3
Wheny=0,x=4+ 6

Flotl Flotz Flotz ELLIFSE
SMIB1-d s OE+20 [H-H1x | 0y-KiT _
W= Az Fz oL
“He= A=z.44B4BaFYEFEzE
“Hy= E=1.7320E0B0PEERT
e &
:'1!?; Eat |

TI-84 Plus

=TI
EE

DEAL

[
Casio fx-9860G
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(i) Given Cy: y =
2 2

Cz: x_+y_: 1
6 3

A2 = 6o

Sub (1) into (2),
2 x—2)2
X"+ Z(E)
X +2)% +2(x —2)
2(x —2)?
2(x—2)°
(iii) Using G.C.:

N

........ (1)
2

6

6(x + 2)°

6(x +2)* — x*(x + 2)
(6 — x*)(x + 2)* (Shown)

x = —0.515 or x = 2.45 (3 sig. fig.)

Z

B twitter.com/MissLoi
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7. Topic: Maclaurin’s Series -1 e(l)
2 \e2
(1) Given f(x) = e®°5* =>f0)=e _ 1
Lety = e®s* Ze
d . 8. Topic: Geometric Progressions
d—z = —sinx eS¥ =>f'(0)=0 P g
dy _ (1) Given instrument 4, the bars form a G.P. series.
w | ysinx Given T; =a =20 cm
2 : 2
d_32’ - —sinxd—y—ycosx = £"(0) = —e Given T,s=ar™ =5 cm
dx dx 4 1
By Maclaurin’s theorem: = "
_ '@ 1 7O x? " — [9-2T%
fx) = f0) +—7x" +——x f(x)=f(0)+f’(0)x+f”(0);+...+f(n)(0)m+... ro= [21]24
= e+0x+_76x2 _ 9=
1 N
= e—3 X% (1) ~. Total length of  bars = a(i_: )
- LIS _1\"
(i) 2 = (@t bx) Factorise a ' to make into general 20[1‘<2 12) ]
_ b ,\7! term (1 + ax)” - 1
- 1(1 +_x2) ( n ) n(n-1) 2 1-2"12
L (_‘1) ; (1 + ax) =1+nax+T(ax) +... 1 1 M
- 1+ E2(222) +..] ' Since r=27% < 1, (27%) — 0 as n—o0
a .
1 b
== [1 - —x2+..] - Total length = —2>
a a 1-271z
_1_b 2
T 2) ~ 356.34 < 357 cm (Shown)
Given 1* two non-zero terms of (1) = 1 two non-zero terms of (2),
Le—-ext=-——
2 a a?
Comparing constant terms:
e = 1
a
1
a = -
e
Comparing coefficients of x*:
1. b
2 ¢ a?
b = Zea?
2
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(ii) Given instrument B consists of only 25 bars which are identical to the 1% 25
bars of instrument 4.
1125
20[1—(2_ﬁ> ]

Total length of 25 bars instrument B, L T
1-2"12

~ L = 272 cm (3 sig. fig.)
Length of 13" bar = Ty,

1.13-1
= 20(27%
112 T,=a’ !
= 20(27%)
= 10 cm
(iii)  Using results from 8(ii),
L = 272cm
"’2—5 @+D) = 272 oo (1)
g(a + ) where a is value of 1%
term and / is value of last term
Given Tys =5 cm,
L = 5 2)
Sub (2) into (1), 2 (a +5) = 272
a = 16.76 cm
From (2), we also have: it 50 bar
a+24d = 5
16.76 +24d = 5
d = —049 em 1% bar will'be longest
- Value of d = —0.49 em because d is negative,
hence subsequent bars
Longest bar = a will get shorter

= 16.76 cm (exact)
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9. Topic: Complex Numbers
(i) Givenz —(1+i) = 0

7 .
z = (1+1) )
) ( 1) o= re1(9+2kn)
7 = (2k+)mi 11 .
= 22 z 11
z 22e 7 = Tnen(9+2kn')1
1 1 1 .
L Lokr
z = 214e7( 4)"1,wherek:—3,—2,—l,0, 1,2,3
L —Eni
Hence fork=-3,z = 21e 28" = z
L —Eni
fork=-2,z = 214e 28 = z
L —ln:i
fork=-1, z = 214e 28 = zs
L i71:i
fork=0, z = 21e2s = z
L i71:i
fork=1, z = 21aezs =z,
L z7ri
fork=2, z = 214ez2s =z
L E7ri
fork=3, z = 214ez2s =z,
1 2. 1 15. 1 7 . 1 1 . 1 9 .
=~ The roots are 212e 28", 21ae 28", 214 28", 214e28" , 214@28",

1 ﬂ1ti L E1ti
21228 and 214e28

&

)
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(i) Im

Im

10. Topic: Vectors

L 2 2
Note |z1]| = |z3| = |z3] = |24] = 25| = |26| = |2z,] = 214
|21l = |zo| = |23l = lzal = lz5] = |zl = 2] plzr(l)_l Letm_<1> | = VT3
and@=—m=2g 3 3
28 7 1 1
(iii) Given |z — zy| =z — 23| oo, (1 § 2% r.<2>=2 Letn2—<2> In,| =V6
1 1 1
for z= 0+ 0i, we have |0 — z;| = |z,| = 212 .
L (i) Let @ be the acute angle between p; and p,
=0+ 01 — = =214 _ nj.nz .
forz=0+0i, we have |0 = z,] = |z,|= 23« Thencos® = [ =™ Modulus because angle is acute
=~ (0, 0) is one of the locus points for (1) 2\ /-1
1| 2

Hence, the locus of all points z s.t. |z — z,| = |z — z,| passes through _ <3)< 1 )
origin. o = | viave Scalar product of two vectors a and b:
Since OA = OB, OM intersects 2 AOB arg (z)) +5 a-b=|a||b] cos 8

n | 4m ~80 = cos™?! (i> a

-~ Gradient OM = tan (— + —) V84
28 ' 28 _ o
= 70.89
= tan (5—”) o 0
28 . ~ 70.9° (1d.p.) b
_ T
= Cartesian equation of OM: y = tan (;_:) X y-0= Itan (;)](x -0
n For tuition, exam papers & Last-Minute Buddha Foot Hugging Syndrome freatment h Unauthorized copying, resale or distribution prohibited. ™
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2 -1
. _ a, by a,b; — asb,
(i) my >y (;) X < i ) (a2> X (b2> = (a3b1 - a1b3>
-5 a3 bs a b, — a;b,
)
5
1
()
-1

Let d be the direction vector of /.

1
d//n; Xn,, .‘.Taked—< 1)
-1

2
pﬁl‘.(l)—l =2x+ty+3z=1

3 Solve by simultaneous

equations by letting x = 0.

-1
pzzr.<2>=2 =>-—x+2p+z=2
1

EYETEM HATRIR (2 SOLUTION

[HATNIH
TI-84 Plus

anHH‘:‘;n"r':l:rc ani+bnY=Ch

T ) [ —r)

SOLL CLR JEDIT REFT

Casio fx-9860G
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0
Using G.C., the point of intersection of p; and p, is | 1
0
0 1
~ Vector equation of line s r=|1|+A| 1 ,A€ER ............... (N
0 -1
ALTERNATE APPROACH
Using rref,
MATEIXIAT 2 =4 | |frref<[Al>
[z 1 ] o [[1 8 1 8]
[-1 z i - @ 11111
TI-84 Plus
A 1
[ —
2 -1
xtz =
ytz =

v
Vector equation of :  r (y>
z
-z

1

)
)+Z<:i)
)

1
+ /1< 1 ) where /4 is a parameter
-1

Il
/N N N

0
1
0
0
1
0

Z
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(i) Givenpz: 2x+y+3z—1+k(—x+2y+z-2) = 0
Q-kx+Qk+1)y+((k+3)z = 2k+1
X 2—k
Letr= (y), JZ3 & <2k + 1) =2k+1 .. (2)
z k+3
2—k
Letn; = <2k + 1)
k+3
0 0 2—k
From (1), we know (1) lies on line / and <1> . <2k + 1> =2k+1
0 0 k+3
0
(1) also lies on ps.
0

1 2—k
-1 k+3
= 2-k+2k+1—-(k+3)

=0
Two non-zero vectors a and b are
dln;=>d//planep;  Lifa-b=|a||b|cos90°=0

0
Since (1) lies in p3 and d // p3, [ lies in p; for any .

0
ALTERNATE APPROACH
2x+y+3z—1+k(—x+2y+z-2)=0 —(1)

subx=-zand y=1-zinto L.H.S. of (1),
LHS. = 2(2)+(1-2)+3z—1+k[z+2(1-2) +z-2]
=0
R.H.S.

~ I'lies in p3 and is independent of .
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2 2 2—k
Given (3) lies on p; then (3) . <2k + 1) =2k+1 =k=-3
4 4 k+3

5
From (2), ~ p3:r- (—5) =-5
0

= Sx =5y = -5

x—-y =-1,zeR 0
11. Topic: Graphs, Integration by Substitution, _LQ)J

Applications of Integration (Volume)

Given y = f(x) where f(x) = xe™*"
(1)
Uy B 525
= 1= -
M Wrae- T, Y
wNa=
\“3“ vi: [—1
wMe= : _
N i =
“hle= IESMIDEL Ty FELST!LKMEr T
TI-84 Plus Casio x-9860G
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—x2

(i) y = xe
y _ 7 —x%_
i e ] +xe ™ (—2x)
= e [1-2x%]
When =0, e7[1- 2x%] = 0
Sincee™ >0, 1-2x%2 =0
o= -
h
- 4+ L
J ] e
y=¢ X
From above graph, e~ is
always +ve
When x = —= - L
enx =7, y ﬁel
-1 = Loz
Whenxfﬁ, y = 5ez
. . . 1 1 1
~ The coordinates of the turning points are (_ﬁ’ -5€ 2) and

(55%)

Z'\2 :

(iii) Use u =x% du =2x dx
Whenx=0,u=0and whenx=n,u=n

"f(x) dx = "xe~" dx
fo 0

_ 1 —x2
= 2J, 2xe™ dx

2

_1m? Ly
=2J, etdu

1 _ 2
= ;[—e u]g
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=2 [—e_”2 +1]
2
_ 1o n?
=3 (1 e )
-~ the area of the region between the curve and the positive x-axis
= lim, e fon f(x) dx
~ 2(1-0) e - 0 as n—o
2
= %unit2
(iv) Using (i):
2 2
JOIfCOl dx = 2 f(x) dx
=2fa-e)]

=1-e*

@.12
. 1137821889

(v) Volume about x-axis = = fol y? dx

_ “fol £2e-2%% 4y TI-84 Plus

1 _Ayl
= 7(0.11570218) [2x2 (2% )
= 0.36348 - 7A.11579821869

~ 0.363 unit’® (3 sig. fig.)
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