A-LEVEL H2 MATHS 2017 - PAPER 1

Question 1
a’ a®
[ Ans: ax+[2a—?jx2+(2a—a2+?Jx3+---; a=4]
‘MF26: :
i 2 3 r 2 3 (_l)”l r
L=l X et e (LX) =Xt +

e In(1+ax)

:[1+(2x)+(22X.) +(2X) +] (ax)_(ax) +(ax) +}

2,2 33
=(1+2x+2x2+gx3+~--j[ax—ax L2 +j

a’x? a’x®

+
2 3

2 3
:ax+[2a—a?Jx2+[2a—a2+%jx3+--~

When there is no term in x?,

2
2a-2 —0
2

o)

a=0 (NA)ora=4

—ax— +2ax?—a’x®+2ax®---




Question 2

[Nmmoﬁemhm)x<aorx>a+J%]

m)Lm-JL—sz—a
X—a

or 1
—— —b(x- ——=-Db(x-
X—a (X a) X—a (X a)
2 1 2 1
—a) == —a) =—= (NA
(x-a) = (x-a) == (NA)
X—a=t |t
b

From observation,

\F
X=a+,[-
b
\F
LX<E O X> A+,



Question 3
. 1 1 . :
[ Ans: () ——= and — (i) maximum ]

J2 2
() y*—2xy+5x*-10=0 (1)
2yﬂ—2xﬂ—2y+10x=0
dx dx
dy  dy
——X—=Yy-5X
ydx dx y
dy _ y-5x
dx y-—x
Letﬂzo
dx
y—5x=0
y—X
y-5x=0=y=5x (2
Sub. (2) into (1)
(5x)2 —2x(5x)+5x*-10=0
25x* —10x* +5x*-10=0
1
20x*=10=>x=+—
V2
1

... the x-coordinates of the stationary points of C are —— and —.
2

o dy _ y—5x
W dx y-—x
d d
gy 098] 0-00(8 0
de (y=x)
When x=i

- )(053{% 25[*%}}(01) =-1.7678<0
i

the stationary point is a maximum.

. when X—i



Question 4

[ Ans: (i) show (ii) y=4, and x = -2 (iii) describe ]

<0 for all real values of x, the gradient of C is negative for all

. 4x+9
M y="—-
X+ 2
ﬂ:(x+2)(4)—(4x+9)(1)
dx (x+2)2
_4x+8-4x-9 1
(x+2)2 (x+2)2
Sinced—y:— L 5
dx  (x+2)
points on C.
i} 4x+9 4(x+2-2)+9 4(x+2)-8+9 4(x+2)+1
(i) y= = = =
X+2 X+ 2 X+ 2 X+2
= —4+L
Y= X+2

.. the asymptotes are y=4,and x=-2.

(ii) Translate C by 2 units in the positive x direction.
Translate the curve by 4 units in the negative y direction.



Queston 5
[ Ans: (i) a:—g, b:; c =7 (ii) show (iii) —0.145 and 1.15 ]

(i) Let g(x)=x"+ax’+bx+c
g(l)=8=1+a+b+c=8=a+b+c=7
9(2)=12=8+4a+2b+c=12=4a+2b+c=4

9(3)=25=27+9a+3b+c=25=9a+3b+c=-2
From GC,
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1w 1w 1zm 7 :-cE'%

4x+ 2t 1z= 4] =

=3
]
Sx+ B 1:- =7

[HATH TMODE ICLERRI L OAD ISOLVE | [HATH [MODE | SYSH IETORETF4 0 |

La:—ﬁ,b=§,0=7
2 2

-2

3 3
i) F(xX)=x-Sx*+=x+7
(i) f(x) SX S

3 3
fr(x)=3x% -2 (2x)+ >
()=3 - (2x) 3

_3x2 34
2
=3 xz—x+lj
2

2 2
=3 x—1 +l =3 x—1 +§
2 4 2 4

2
Since f (x) = 3(x—%j +% >0 for all real values of x, the gradient of the curve is

always positive. (shown)

It can now be deduced from the gradient that f (X) is a strictly increasing function. ..

the graph of y = f (X) can cut the line y =0 at only one point. This implies that the

equation f (x)=0 will have only one real root.



From GC,

HWiEral FILO&T SUTOD REAL DEGREE HF
FLYSHLTZ AFF

w1l -1, 329908579

HHAIN | MODE TOREIF 4D
The root of f (x)=0 is —1.33 (3 s.f.).

(iii) Let f'(x)=2
2
3 x—1 +§=2
2) 4
1Y 5
(x——j =— = Xx=-0.145497 or 1.145497
2) 12

The x-coordinates of the points where the tangents to the curve is parallel to the line
y=2x-3 are —-0.145 and 1.15 (3 s.f.).



Question 6

[ Ans: (i) interpret (ii) interpret (iii) r = a+(d _a'an; interpret ]
n

S
~
~
~
~
~
~
~

R
ak .
/

The vector r represents the position vector of a variable point R that lies on a line.

This line is one that passes through a point with position vector a and is parallel to the
vector b .

(ii) n
!1‘
0
The vector r represents the position vector of a variable point R that lies on a plane.

This plane is one that is perpendicular to n and has a displacement of d from the
origin.

b

0

(i) r=a+th (1)
r-n=d (2

Sub. (1) into (2)
(a+th)-n=d
a-n+tb-n=d

d-a-n
t=
b-n

.'.r:a+(d_a'njb
b-n

The solution represents the point of intersection between a line and a plane.




Question 7

Ans: () i{sinz(m—n)x_sinz(m+n)x +C (i) 7]
4 m-n m+n

0) jsin 2mxsin 2nxdx

- —%J’—Zsin 2mx sin 2nxdx
= —%jcos(2mx+ 2nx)—cos (2mx — 2nx Jdx

:%J'cosz(m—n)x—cosz(m+n)xdx
1_sin2(m—n)x sin2(m+n)x_
2| 2(m-n) 2(m+n)
1[sin2(m-n)x sin2(m+n)x |
4 m-—n m+n

+C

+C

(i) [7(f (x)) ox
= Ioﬂ(sin 2mx +sin 2nx)2dx
= joﬂsinz 2mx + 2sin 2mxsin 2nx +sin® 2nxdx
= jo”sin2 2mxdx + Zjoﬂsin 2mxsin 2nxdx +J‘:sin2 2nxdx
_ O,zl—c:ozs4mx Ix{i{

4

1{ sin4mx}” 1{ sin4nx}”
=—| X— +0+—| X—

2 4m |, 2 an ],

—dx
m-—n m+n

sin2(m—n)x sin 2(m+n)xﬂﬂ +rl—cos4nx
0 2

:%(ﬂ-o)%(ﬂ-o)



Question 8
[Ans: (a) z=2~i or —1+2i (b)(i) p=-6, q=—66 (i) (0° —20+2)(e’ —40+29) |

(@ z*(1-i)—2z+(5+5i)=0
—(=2)/(-2)" —4(1-i)(5+5i)
2(1-1)

| 2+,4-20(1-i)(1+i)
2(1-i)
i,/4—20(12 +12)
2(1-i)
J-36

2(1-1)

7=

z

-+

2
7=
2

1-3i or . _1+3i
1-i 1-i

_1-3i(1+i C14+3i(1+i

“Ti) Tl

_1+i-3i+3 _1+i+3i-3

T 12412 T 12412

:ﬂ:Z—i :—2+4|:
2

-1+2i

©) () w=1-i

®° :(1—i)2
—1-2i-1=-2i

603 = (0260

o' + pa’® +390° +qw+58=0
—4+(-2-2i)p+39(-2i)+q(1-i)+58=0



(-2p+q+54)+(-2p—q-78)i=0
S =2p+Q9+54=0 (1)
-2p-q-78=0 (2)

1)+ @
—4p-24=0=p=-6

Sub. p=-6 into (1)
—2(—6)+q+54=0:>q=—66

(i) o*—60°+390* —66w+58=0

Quadratic factor
=[o-(1-i)][o-(1+1)]
= —2a)+(12 +12)

= —20+2

@ — 4w+ 29
0?20+ 2)a)4 —60° +390° —66w+58

—(co"' -20° +2a)2)

—A4@® +37w* — 66w
—(—40)3 +8w? —8a))

290° —58 +58
—(29(02 — 58w+ 58)

0

@ —60° +39w° —66w+58 = (0)2 2w+ 2)(602 — 4w+ 29)



Question 9

[ Ans: (@)(i) 2An—A+B (i) A=3, B=-9 (b) show, k=4; %nz(n+1)2 (c) explain; €* ]
(@) () Given S, =An’+Bn

l‘“In =Sn_Sn—l
~(An?+Bn)-| A(n-1)"+B(n-1) |
:An2+Bn—[A(n2—2n+1)+ Bn—B]
=An?’+Bn—An?+2An-A—Bn+B
—2An—A+B

(i) Uy, =48

2A(10)- A+B =48

19A+B=48 (1)

u, =90

2A(17)- A+B =90

33A+B=90 (2)

From GC,
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FL5]

[HATH TMODE ICLERRI L OAD ISOLVE] | [HATH [MODE [ SYSH [ETOREI F el |

A=3 and B=-9

(b) r*(r +1)2 —(r —1)2 r

- rz[(r+1)2—(r—1)2]
=r’ [rz +2r +1—(r2 ~2r +1)}
=r?(4r)=4r® (shown)

k=4



n

r
r=1

3

n r+1 (r-1 ? 2
=2 yre)
:_[1222 _0212

4

+2%32 _122°

13242 0?3

+(n—1)2 n? —(n—2)2(n—1)2
n*(n +1)2 —(n—l)2 n’]

1 2 2
=—n“(n+1
0 (n+1)
Xr
(c) Let a,
rl
Xn+1
an+1_(n+1)!
a, X"

n!

Xn+1 n!
_(n+1)!x”
X

n+1
a,,

lim—2 =lim|—|=0<1
n—w an n—o n+1

r

- X H t ) H
Z—| converges for all real values of x according to D’Alembert’s ratio test.
r=0

) Xr XO Xl X2 X3
D= T
o rl o 1 21 3l
2 3
=14+ X+—+—+--
2! 3!

X

=€



Question 10

3
@ l.:r=4 1
-2
PG -00-0P
5 1 4
=|7|-] 2 |=| 5
a -1 a+1l
1 4
Slpgir= 2 |+u| 5
-1 a+1l
For C and the new cable to meet,
3 1 4

Al 1 |=| 2 [+u|l 5

-2 -1 a+l

34 1+4u

A |= 2+5u

-24) -1+ pu(a+1)
S3A=1+4u=31-4u=1 (1)
A=2+5u=>A-5u=2 (2)
—2A=-1+u(a+1) (3)
Solving (1) and (2) from GC,

FLB&T SUTO REAL DERREE HF

SYSTEM OF EQUHTIONS
=B -

o=-

ol =
|--|""‘ |--|""'

HSETaE n HoEal FLOET SUTOD REAL DEGREE HF n
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o __g.. 31 ).
[Ans: (i) a= z (i) show (iii) R(Z’Z' 1),

[BATH TMODE ICLERRI L OAD ISOLVE] | [MATH [MODE [ SYSH [ETOREI F4» D |

3 5
A=——and y=——
11 AT

3 5
Sub. A=—— and 4 =-— into (3),
pp A H=g e B)

22

S)
> ]



3 34

(i) Let OR=4| 1 |=| 4
2] \-22
PR=0OR-OP

31 1 31-1

QR =OR-0Q
31) (5) (31-5
=| A |-| 7 |=| A-

-2 -3 3-24

31-5) (34-1
PR-QR=| A-7 || 2-2
3-21) (1-22

=(32-5)(32-1)+(2-7)(2-2)+(3-22)(1-24)
=927 ~182+5+ 2% ~91+14+3-81+ 44>
=147 ~352+22

=14| A* —§lj+22
14

2 2
—1al(4-2) (2] |122
28) |28

35)2 1

8

=14l A-=
28

-.PR-QR >0 for all values of 4= itis not possible for angle PRQ to be 90°.
(shown)



31-1

(i) PR=| A-2
1-22
31-1
PRI=| 2-2 | =y(34-1) +(2-2) +(1-22)°
1-22

—AJOA2 —BA+1+ A2 —dA+4+1—4A+4)°
=142 -144+6

= 14(12— )+6
_ J (ﬂ_g_(g]w
:Jm e

. length PR is the smallest when /1:%.

When length PR is the smallest,
OR=1| 1 :R(Ql,—lj
2 5 2 2

2
Minimum PR = 14(1_1 +§= E
2 2 2 2




Question 11
[ Ans: (i)(a) %:c (b) v=10t+4; c =10 (ii) v:%(l—e‘“) (ii) 9.21s]

: dv
M @ £ =¢

(b) v=jcdt=ct+A
When t =0,
v=4
C(O)+A=4:> A=4
When t =2.5,
v=29
c(2.5)+4=29:c=10

s.v=10t+4

—%In|10—kv|=t+B

In[10 - kv| = —kt —kB
10—kv=1e“*® =te" %™ = De™
1
v==>(10-De™
l )

When t =0,
v=0

%(10—D)=0:»D:10

V= (10-106 ) =2 1)

(iii) When t —> o0,
V—>%(1—O):10
010
%

k
4O:>k:1
4

t
V= 4(10 —10e4j



Let v =0.9(40)

t
4[10 —10e4j =36

t 1

410
t=9.2103

. it takes the object 9.21s to reach 90% of its terminal velocity.



