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H2 MATHEMATICS 9740
PAPER 1 SOLUTIONS

————— . COM

1 ()

(i)

Let u, = An? +Bn+C, where A, B and C are
constants.
u=A+B+C=10
u,=4A+2B+C=6
us=9A+3B+C =5
Solving the simultaneous equations by GC,
17 3 5, 17

=—,b=-",c=17T=u,=—n"-—n+17
2 2 2 2

3n2—£n+17 >100
2 2

§n2 71710050
2 2

By GC,n=10.7930rn=-5.13
Since n > 0, the set of values of nfor which
U, >100is{n:n >11,neZ}

1 e 1
J. 5 dx = P dx
04— x? 0 J1- p2x?

3 ()

~ (M +D)-2(n-D(n+1) +(n-1)(n)

- (n=1)(n)(n+1)

_ n?+n-2n®+2+n%-n _ 2 where A= 2
n(n? —1?) n®-n

(i) The sequence converges as n—>oo,%—>0,
L—>O and 1 is a constant.
n+1 2

o1 11 1

;, CimD _nljlz(E_HerJ
:1(__0.}_0}:1
2\2 4

(i) f(x)=f(x+4)
=>fG)=fL+4)=fQ)
=f(9)=f(5+4)=1(5)
fQ)=f(5)=f(9)=...=f(45)
Similarly,f(3) =f(7) =f(11) =...=(27)
. f(27)+f(45)=f(3)+f(1) =5+6=11

(i)

yf\ y= f(x)



http://www.mathsguidebook.com/�

(iii)

3
j £(x) dx
4
4 5+7
=Lf(x) =7

=2L4f(x)dx—6

Z(LZ 7-x2 dx+J.242x—1dxj—6
2([7x—X—;E +[X2 —X]:)—G
= 2[111+10j—6

3

= 36§square units

2n 2n n
Sty
r=1 r=1

r=n+1

= %(2n)(2n +1)(2(2n) +1) —%n(n +1)(2n +1)
=%n(2n +D)[2(4n+1) - (n+1]

:%n(Zn +1)Bn+2-n-1)
1

Let B, be the statement

Zn:rz :%n(n +1)(2n+1)

r=1
Whenn =1,
1
LH.S.= Zrz =12=1
r=1L

R.H.S.= %1(1+1)(2(1) +1) = %(1)(2)(3) =1
P, is truesince L.H.S.=R.H.S.
Suppose that P, is true for somek e 7™, i.e.
. 1
ZrZ ==k(k +1)(2k +1)
r=1 6

Toshow that P, is true, i.e.
K+1

S =%(k LK +D) +D)2(Kk +1) +1)
r=1L

= %(k +D(k +2)(2k +3)
k+1
LH.S= Zrz
r=1
k

= Zrz +(k+1)?
r=1

=%k(k+1)(2k+1)+(k+1)2

- %(k +D)[k(2k +1) +6(k +1)]

:%(k +1)[2k? +k + 6k + 6]

— (k2 + Tkv]

:%(k +1)(k +2)(2k +3)

Since P, is true, B, 4 is true whenever P, is true, by

mathematical induction, P, is true forallne Z*.

=En(2n+1)(7n+1)
0! Y7
(i) x—2 x-2)’
Ciy= 2 _
1y x+2:>y (x+2]
X yP 21 2
CZ'?+?=1:>Y :E(G—X)
2
2:(X_2)2 :1(6—X2)
(x+2)° 2
2(x—-2)% = (x+2)?(6—x?)
(iii) x=-0.5150rx=245
7 (|) f(x) = QCosX

f"(x)=—cosx-e

=f(0)=e""=¢

f(x) = —sin x-e*

= f'(0) =—sin0-e°° =0

COSX COsx

+sin’x-e

= "(0) = —c0s0-e° +5in?0-e°0 = —¢

By Maclaurin's expansion,

2

£(x) = £ (0) + xf'(0) +%f”(0)

2
X
=e+O+E(—e)

e
—e——x?
2



(i) 1 . —(a+bx?)™ 9 (i) ‘27‘=|1+i|=\/§

a+bx
-1 7 _ H _E
_ a‘1(1+§x2j argz’ =arg(l+i) = 2
b 2" —(1+i)=0
- al[l+(—1)[gx2}r..} 27 14
(L
i) 17 = e
a S 1</Eein%(%+2k)
1 b,
==X+, (L2
a a2 7 =426 ) \wherek =0,+1,+2,+3
_j2 —jls _jl ji-L
Comparing the term independent of x, rz=H2e 7" Hoe s Wae T Woe'H,
l:e:>a:l 1('/59%75,1('/56%“,1%8%“,
a e "
- - 2 (ii) ImA
Comparllr;g the cerﬂuerlt of x4, Z Y= X tan5—n
_E =——=b= ﬁ =
2 a? 2 2e

M Let u,, S, and r denote the length of the nth bar in
cm, the total length of the first n bars in cm, and
the common ratio of the geometric sequence
respectively.

u, =20

Uy =5=u,r®* =20r

r24 ZEZE:I’ZZC/I
20 4 4

uy 20

SOO = = =356.34 < 357 _ 14
1-r 1_ 20/% r="42 Zs
Therefore, the total length of all the bars must be (iii)  Letz =0+ Qi represent the origin.
less than 357 cm, no matter how many bars there |z _ | _ |z _5 |
are. 1= 2
(ii) u,(1—r%) 20(1"(2@/%)25) L.H.S.=|0+0i —X/2¢'="| = X2
L=Sy= 1 = - =272.26
-4} R.H.S.=[0+0i — ¥2¢'5"| =42
~ 272
The total length of all the bars of instrument B is Since L.H.S.=R.H.S., the locus of all points z such
272 cm. that |z — z,| = |z — z,| passes through the origin.
Uia =U rlZ _ 20(2</I)12 =10 . .- .
13 =Ulr = 7)) = Angle with respect to the positive x - axis
The length of the 13th bar is 10 cm. 17 91\ 5
(iii)  Lett, and d denote the length of the nth bar in cm ) 2_8+2_8 o8
and the common difference of the arithmetic c
sequence respectively. Cartesian equation of the locusis y = xtan 2_72;
t25 = 5 .
t, =5-24d 10 () Let 8 denote the acute angle between p, and p,.
2\(-1
31
125-300d = 272.26 €S8 =]
300d =125-272.26 [ﬂ (i]
=d =-0.491 (D)5 (D(2) 5 (3L 3
=, =5-24(-0.491) ~16.8cm - QDDA Eh

V22112432 f()? 422112 1446

0= cosl( j =70.893° ~ 70.9°

3
V1446



(i) 2\ (-1 OO -?)(2) -5
1(x| 2 |=] ®)CD)-@)) |=|-5|=5 -1
3) 1 22 -OD 5

p:2X+y+3z=1

X=-z,y=1-z
Py, —X+2y+z2=2
Whenz=0,x=0andy=1

0 -1
sSlir=|1]+2 -1, 4R
0 1

(i) pgi2x+y+3z-1+k(-x+2y+z-2)=0
< (2-kK)x+@+2k)y+(3+k)z=1+2k

-1

1

0)(2-k 0
1||1+2k |=1+2k = | contains| 1
0)3+k 0

-1\ (2-k

=1-11+2k |[=—(2-kK)-(1+2k)+(3+k)=0
1 3+k

= The direction vector of | is parallel to p;.

. Iliesin p, for any constant k.

2) (2-k
3|-11+2k |=2k+1
4) | 3+k

2(2-k)+3(1+2k) +4(3+k) =2k +1
4—-2k+3+6k+12+4k =2k +1

8k +19=2k +1
=k=-3
2—(-3) 5 0 5
Spir|1+2(-3) |=r-|-5|=|1||-5|=-5
3+(-3) 0 0 0
= 5X-5y=-5
S X—y=-1zeR
1 @ (L 1)
yA W22
C
0 X
1 1
5

0 fx)=xe™

fx)=e™ +xe ™ (-2x)=e X —2x%*

(iii)

(iv)

v)

e —2x% ™ =
e X =2x%
2 2
2
Whenx:i,y:ie_T2 :L
V2 2 2e
2
1 1 (<) 1
Whenx=-——,y=—+= -
V2 V2 J2e

Coordinates of the turning points are

1 1 q 1 1
[f'ﬁjan (_ﬁ'_ﬁ}
Xx=0=u=0
Xx=n=u=n’

u=x2=x=+U

-[Onf(x) dx =I0n xe ™ dx

2
=.[n Jue™ dx du
o u
nZ
='[ Jue™ Ldu
o 2Ju
n2
:% A e tdu
ir ., r
:E — UL
:%(—e’nz +e%)
—S-e™)

Area of region between C and the positive x - axis

—tim £ (0 dx = L1 0) = L square units
0 2 2

2 N P P
L|f(x)|dx_2jof(x)dx_zxz(l e?)

=1-e™*
Volume of revolution

- Ll(f(x))z dx

1 2

=nj (xe™")? dx
0

- 0.11570%

=0.36349
~ 0.363 cubic units
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