A-LEVEL H2 MATHS 2010 - PAPER 1

Question 1

2p 1
O a= <3p> b= (—2)
6p 2
Given |a| = |b|
2p 1
)12
6p 2

J2p)2 + (3p)% + (6p)? = 12 + 22 + 22

V49p?2 =9

Sincep>0,7p=3>= p:%

[Ans: (i) p :; (i) show ]

(i) (a+b)-(a—Db)

2p+1 2p—1
=<3p—2>-<3p+2>
6p + 2 6p —2

= ((2p)* = 1%) + (Bp)* — 2°) + ((6p)* — 2%)
=4p? —1+9p? — 4+ 36p> — 4

=49p2 -9
2

-l -s

=9 —9 = 0 (shown)



Question 2
[ Ans: (i) 1+3x+§x2+--- (ii) n=%; show ]

(i) e*(1+ sin2x)

B x? (2x)3
=(1+x45p+ (142 -+

2
X
=1+2x+x+2x2+7+---

5
=1+3x+§x2+---

m)(1+§xj

_ +n(§x) +M(éx)2 o

g 2!1 3

4 nn —

=1+§nx+¥x2
=3> —9

gt =27y

= 3" term of (1+§xj

-~ the third term in each of the series are equal.

Question 3
[Ans: () 4n+c—2 (i) u, +4]
() up=58n—-S1
=n2n+c)—-(n—-1)2n-1)+c¢)
=2n’+cmm-02n*-2n+cn—-2n+2+c)
=4n+c-—2

(i) upiq
=4n+1)+c—-2
=4n+c—-2+4
=u, +4



Question 4
o dy o xX+y o _ _
[ Ans: (i) o _—y_ " (ii) (\/2, \/2), ( \/2,\/2)]

(i) x2=—y2+2xy+4=0

dy dy
2x—2ya+2xa+2y—0
Qy-20% Z2x 42
Yy —x dx X Ty

dy x+y
= — =
dx y—x

(i) When tangentis // to x-axis, % =0.
X

(=) -yP+2(-y)y+4=0
y2—y2-2y24+4=0

y =12

>x=FV2

= The coordinates are (v2,—v2) and (—v2,v2).



Question 5

[Ans: () f(x)= %(x -2 —6; (312 +2,0), (0,—10); sketch (ii) sketch ]

(i) y=x°
Translate by 2 units in positive x-direction:
y=(x-2)°

, 1 :
Stretch with scale factor 3 parallel to y-axis:

— 1( 2 3
y=5(x=-2)
Translate by 6 units in negative y-direction:
1
y=5@=2)%*-6=/(x)

When y = 0,
1
E(x_2)3_6=0
(x—2)3=12
x=3V12+2
When x = 0,
1
y=5(=2)*-6=-10

= The curve crosses the x-axis at (12 + 2,0) and the y-axis at (0, —10).

0. ¥12+2)f




Question 6
[ Ans: (i) B = 0.347, y = 1.532 (ii) 0.781 units? (iii) % units? (iv) {fk e R: —1 < k < 3}]

() From GC,
B =0.347,y = 1.532

(i) Area

1.532
f x3 —3x+ 1dx|=0.781
0.347

(i) Letx3—3x+1=1
x3—-3x=0
x(x2=3)=0
x=0o0rx=+V3

Area

0
=f (x3—-3x+1)—1dx
3

0
= f x3 —3xdx
_\/E o

2
4 2 -3

=0- [0 3095

(ivyWhenx =—-1,y =3
Whenx =1,y =-1

~ From observation, {k e R: —1 < k < 3}



Question 7

Let %:k(zo—e), k>0

Whent=0,9=10&cé_t0:

1
2 1= k(20 10)=>k—1
T 10

do 1 (20— 8)
Tdt 10

1 do 1
20—0dt 10

f 1 de—jldt
20—60 ] 10

1
~Inj20 - 6] = =t + 4

1
In[20 — 6] = — =t — A

1 1
20— 0 = +e 10074 = Be 10"

1,
9 = 20— Be 10

When t = 0,
6 =10
20nB=10=B =10

1
-t
..0=20-10e © (shown)

When 6 = 15,
1
20 — 10e 10" = 15

_1,
10e 10 =5
1, 1

e 100 = —

LI NN
10°_ "yt~

t=10In2

When t - o0, 8 - 20

[ Ans: show; 101n 2; 6 tends to 20; sketch ]



Question 8

(ii) \/E{cos[%j +isin

3
argz, = —m+tan 11 = -
3m 3m
W Zy = V2 [cos <_T + isin (— T)]
(i) 2
Z;

- o (7))

C—D* =2 [cos (111_211) + isin (111—27[)]
(i) |z— 2zl =2=|z— (1 +iV3)| =2
arg(z — z,) = % = arg(z —(-1- i)) = %

(iv) From observation, intersection with positive real axis is at 2.

11z
12

_ﬂ (ili sketch (iv) 2]



Question 9

[Ans: (i) x=2 200(1+k) (i) ( y (|||)%
(x)(Bx)(y) =300
100
~y="

External surface area, A
= 2(xy) + 2(3xy) + (x)(3x) + 2(kxy) + 2(3kxy) + (x)(3x)
= 8xy + 8kxy + 6x?
= 8(1+ k)xy + 6x2
100
—8(1+k)x(x )+6x

800(1+k
=—( )+6x2

dA _ 800(1+k) .

dx 2 12x
Let d—A— 0,
dx
800(1 + k)
—————+12x=0
X

12x3 = 800(1 + k)

. 200(1+k) 3,200(1+k)
x =T:x= — 3

d?A  1600(1 + k)
T e +12
Sincex >0

dzA

dx >0

200(1+k) . -
=3 T gives the minimum external surface area.

200(1+k
(i) When xX=3 %
100
y=?
y 100 100
x  x3  200(1+k)
3
y 3
x 2(1+k)

(iii)0<k31=>2<2(1+k)§4

2 2(1+k)__
3 3
4=

RIR
N W

3 3< <
—_ = —
2 47

=204k "



(iv) For square ends,
y 3

Pl TeR s il
1+k—3:ok—1
2 "2

Question 10
[ Ans: (i) show (ii) (%2%) (i) show; B(19,—19,—30) (iv) 348 units? ]

lx—lO_y+1_z+3
-3 6 9

10 -3
=>l:r=<—1>+l< 6)
-3 9
10 -1
=>l:r=<—1>+u(2>
-3 3

1
p:x—2y—32=0=>p:r-<—2>=
-3

-1 1
(i) Direction of l = ( 2 ) = - (—2)
3 -3

~ lis parallel to normal of p
= [ is perpendicular to p. (shown)

10 —p 1
(ii) <—1 + 2;1) . (—2) =0
-3+ 3u -3

100—pu+2—-4u+9—-9u=0
3

Mp=21>p=>

~ Point of intersection

10 — 3/2 17/2
= —-1+3 |=[ 2
-3+9/, 3/,

o o 17 .3
- Point is intersection is at ?,2,— :

2
10 — -2
(iii) Let (—1 + zu) = (23)
—3+3u 33

“()-(:2)

~(=2,23,33) lieson L.



A(-2,23,33)

(1723
2°72

-2
17/2 (23) + 0B

33
2 =
1+1
3/2
N SN EC AT
oB=2| 2 |-|23]=(-19
3/2 33 -30
~ B(19,—19,-30)
(iv) Area
1—) —_—
=5|0A><03|
1l/-2 19 1]/ —63
=§ 23 | X[ —-19 =E 567
33 -30 —399

= 348 units?




Question 11

. dx
_=1__; — =1+=
0] ot +

dx 1 ¢2-1
=%
At point P,
1 p?*+1
x=p+—=p
p p
1 p?-1
y=p——=
p p
dy p*+1
dx p?-1

Equation of tangent:
p’—-1 p°>+1

[ Ans: (i) show (ii) show (iii) x? — y? = 4; sketch ]

p  p?-1
py—(@*—-1) p*+1

p2+1>
x—
p

px — (p* +1)

p

py—@*—-1 =
p

p >

(px — (@*+ 1))

p(* -1y —@*-1*=p(@*+ Dx—(p*+1)?

p(*+ Dx —p(p* -1y =@*+ 1> - (p*-1)?
p(@*+Dx—p@*-Dy=@*+1+p*-D@*+1-p*>+1)
p(p* + Dx —p(p* — Dy = (2p*)(2)

(p? + Dx — (p*> — 1)y = 4p (shown)

(ii)

B A

ZON

P+ Dx—(p*—x=4p

At 4,

2x=4p=>x=12p
~ A(2p, 2p)

At B,

(p*+ Dx— (p* - 21)(—x) =4p

2p¥x=4p=>x=—
p



Area

L [+ ()

p

-~ The area is independent of p. (shown)

. 1 1
(iii) x+y:(t+¥j+(t—¥j

xX+y
x+y=2t=>t=T
y=tTy
_x+ty 2
y= 2 x+y

2y(x+y) =(x+y)*—4
2xy +2y? =x?+2xy+y?—4
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