A-LEVEL H2 MATH 2025 - PAPER 1

Question 1

[Ans: (@) u, =3a+5, u; =9a+20 (b) a=—]

N | =

(@) u, =3u,+5=3a+5
u, :3u2+5:3(3a+5)+5=9a+20

(b) u, =3u;+5=3(9a+20)+5=27a+65

iur =110
r=1

u, +u, +uy, +u, =110
(a)+(3a+5)+(9a+20)+(27a+65)=110

40a=20:a=%

Question 2
[Ans: (a) a=8, d:—% (b) show ]
(@) Sy =65
20
—|2a+(20-1)d |=65
> [2a+(20-1)d]

4a+38d =13—-—(1)

S =8y =30

Sy =85 =30
=65-30=35

%[2a+(28—1)d] =35

284 +378d =35--—(2)

Solving (1) and (2): a:8,d=—é

ek(n+2)

ek(nH)

(b) 2L =

_ ek(n+2)—k(n+l)

=¢" (constant)

.. The sequence is geometric with common ratio of ¢" .



Question 3

UmswﬂﬂzLa@z:%(Mka=w]

\5+i
J3—i
\B+ixﬁ+i
J3—i B+i

U 342V3i-1 242430

R

(@) z=

Basic angle = tan™

J;g i
s

arg(z) = % (15t Quadrant)

(b) Let w be the complex number representing point B .

Im
A
B . ,A
‘\\\ 1',/
1 \\ ,/, T
RO IE
0 > Re

w=iz.
As point B is obtained by the rotation of point 4 through % in an anti-clockwise

direction about the origin O with O4 = OB, the complex number w will be derived by
mulitplying z by i.



Question 4
[ Ans: (a) @: 3x—43 ,
B (x+1)

x+1
3 6(x+1)—(3x+10)
2(x+1):
3x—4

2(xt1)2

For turning point, let d_y =0,
dx

3x—4

_=0
2(x+1)5

4
X= 3 ( x- coordinate of turning point)

3x—-4
3

2(x+1)5

- 2(x+1)§(3)—(3x—4)3[2(x+1);}

dx® 4(x+1)3

Y _
(b) —==

6(x+1)2 —3(3x—4)(x+1):
4(x+1)

3+ 1) [2(x+1)~(x—4)] 3(x+1)7 (6-x)

4
x—g (b)

4(x+1) 4(x+1)
When x :i ,
3

2
Y 042150

7 =

dx

.. The is a minimum point.

dzy

dx

2

=0.421; minimum point ]



Question 5

[Ans: (a) x>In2 (b) 2In2—4+e+2 |
e

(@) e*=22e " +1
e —2e"-120
e —e* =220 (e >0)
(eX—Z)(ex+1)20

e <—1 (NA)ore >2
Sx>1In2

) |
= .[;nz—(ex —2e™ —1)dx+I1LZex —2e" —1dx

In2 1
0

= —[e’“ +2e” —x] +[e" +2e™ —x]

e —2e " — 1‘ dx

In2
=" +2¢™ —In2—(1+2-0) |+ e+2e" ~1-(" +2¢** ~In2) |

:_(2+%_ln2_3j+(8+2_1_2_%+ln2j

e

:21n2—4+e+g
e



Question 6

1
Ans: (a) k=
[ @ 5730

(a) d_M =—kM
dt
1
j——wwzj—hh
M
In |M| =—kt+C

M =+efe™
M = Ae™  where A=+e

When t=0,M =M,
=>A=M,
M =Me™

When ¢ =5730, M:%M0

1 —k(5730)

EMO =Moe
o730 _ 1
2
1
—5730k::h1(—)
2
k= —Lln(lj
5730 2
1

k=——1In2

5730
(b) Let M =0.2M,
—(;ln ZJt
02M, = Mge
1
02— 5"

—( ! an)t =1n0.2
5730

t =13300 years (to the nearest 100 years)

In2 (b) 13300 years ]



Question 7
[ Ans: (a) show (b) 7 (e—2)units? (c) 13.18units? ]

(a) di(xlnx—x) =x(lj+lnx(l)—1 =Inx (shown)
X

X
(b) Volume (x - axis) y
:ﬂ'J.leyzdx I
:7zjle(lnx)2 dx y=Inx
1
Let u:(lnx)2 @:1
dx R
> X
QZZ(Inx)l,v:x 1 ¢
dx X
e e 1
zyz{[x(lnx) l —J.] x{Z(lnx); dx}
x=0
=r{e(Ine) —(O)—Zflnx dx}

(c) Volume (y - axis)
=7(e)' ()= [ ¥dy
=re’ —ﬂj()l e*dy
=13.18



Question 8

-2 -1
[ Ans: (a) % )| 2 | (c) 85.9°]
y 3
2
(a) Let I be the foot of perpendicular from P to the plane 7, .
2 ,.‘P
mor]l|=2 /,r'/ {E)
3 /\T.F/m
3) (2) (-3+22 e
Lyir=| 1 |+2|1|=] 144 0F e .,
0 3 31
=34+24)(2
Since F liesonboth 7, and /.., | 1+4 1(=2
31 3

2(—3+2A)+1(1+/1)+3(3/1):23,1:1

3+2( )] (=
- OF = 1+(%) = %
() ) A

(b) Let P’ be the required reflected point.

By ratio theorem, OF = (1)0P+(1)0P 1

% 0 3

1+1 :E(OT)JFOTD')
2| (-3} (-1
OP' =20F -OP =2 % |1 2

2 2 -13
(c) Normal of 7, =| -1 |x]| 2 4
5 3 6
Let & be the required angle between 7, and 7,.
2) (13
1] 4
3 6 4 o
R N oo rovova b «/ﬁx/ﬁijgzgs'g




Question 9

3
. P 3 1 9 2
[ Ans: (a) show (b) sin™ px = px++—x" +...(c) =1+=x>+... ]
6 V1-9x7 2
(@) y=sin"' px
siny = px
dy
Cos y—=— =
ydx p
@ = psecy (shown)
dx
d’y dy _d’y 5,
b) —=psecytany— = —= = p~sec” ytan
()dxzpyydx P ytany
d3y 2 2 ( 2 d)’j dy
— = sec sec” y— |+tan y(2sec ysec ytan y ) —
dx3p{ y|seety— y(2secysecytany)-—-
d3y 2( s dy 2 2 dyj
— = sec’ y—+2sec” ytan” y—
dx’ P ydx Y ydx
When x=0,
dy d’y dy ;
=0, —=p, —=0, —= 1 +2(1)(0 =

2 3
s.sin™ px:0+x(p)+%(0)+%(p3)+...

3

sin”' p)c=px+l%x3 +...

3

(c) y=sin"' px:px+1%x3 +...

3

2

y___P 4

dx 1—(px)2

N|ﬁ

Let p=3,
3
#=3+3—x2 +...
1—(3x)2

! :1+2x2+...
1-9x2 2




Question 10

4 —bx 4-2a
Ans: ketch (b) describ £ (x)= , R, =R\{-b! (d) **(x)=
[ Ans: (a) sketch (b) describe (c) £ (x) — & {-b} (d) (x) g
4—ax 4+ab
f = = —
@ (x) x+b x+b
y
x=-bi }
: 4
1 0—
| ('b) 4 — ax
! . ) =577
NG
) =X
—~ | | T y=—a
4—ax 4+ ab 4+ab 1 1
b L t = = — 1 N = 2 : = 3 : = —
(b) Let y x+b a+x+b_>()y x+b_>()yx+b_)()yx

(1): Translate a units in the positive direction of y .

(2): Scaling parallel to the y - axis by a factor of

4+ab’

(3): Translate b units in the positive direction of x.

©) _4—ax
4 x+b
xy+by=4—ax
xy+ax:4—by:x:4_by
y+a
4 —bx
7N (x)=
(*) x+a

R_, =D, =R\{-b}

(d) When b=a=f(x)=f"(x)=

£2 (o) =ff (x)=ff" (x) =x
o2 (x):f4(x):f6 (x)z

f2025 (x) — ff2024 (x) — f(X)

f(2)_4—61(2)_4—2a
244 2+a

4—ax

X+a

= f is a self-inverse function.

= (x)=x

]



Question 11

[ Ans: (a) d_y= 5(‘90989+sm0)
dx  7(0sinf—cosb)

(b)(i) 8=-0.86, 0.86 (ii)) CD=31.4

(c)(i) =0 (i) 0= i% (iily AB=31.4 (d)no]

(@) x=28(fcosf+1)= % =28(-6@sin6+cosb)

y=20(2—05int9):>j—2=20(—90050—sin9)

dy _ 20(—fcos@—sin0) B 5(0cos@+sin0)
dx 28(—0sinf+cosb) - 7(@sin@—cosb)

(b) (i) Atpoint C and D,

Z—y is undefined = @sin@—cos@=0
X

Using GC, 8 =-0.86033,0.86033
-.0=-0.86,60=0.86 (2 significant figures)

(i) When 0 =-0.86033,x=12.289, y =26.956 (Point C)
When 6 =0.86033,x=43.711, y=26.956 (Point D)

SCD=43.711-12.289=314
(c) (i) When x =28 (given),
28 =28(0cosf+1)=Hcos@=0=60=0 or Q:ig
When 6=0,y=40;
When 0=—%,y=8.5841;

When 6 = %,y —8.5841
.68 =0 since it gives the highest point of the three, which will be point 4.

T

> (from part (c)(i))

(i) The 2 possible values of 8 ==+

(i) AB=40-8.5841=31.4

(d) y-coordinates of Eis same as that of C and D, whichis y =26.956

AE =40-26.956=13.044

%CD :%(43.711—12.289) =15.711

To comply with the safety regulation,
0.9(15.71 1) <AE < 1.1(15.71 1) =14.140< AE <17.282

Since AFE =13.044 falls outside the specified range, the design of the track does not
satisfy the safety regulation.



Question 12

[Ans:(a) 1-2i (b) p=—4, ¢=9,2 (c) w=

(a) Let f(z):ZSerz2 +qz—10

As all the coefficients of f(z) are real, by conjugate root theorem, since 1+2i is a

root of f(z)=0, the other root will be 1-2i .

(b) A quadratic factor f(z)
=[z-(1+2i)][z—(1-2i)|=2" -2z+5

Let z° + pz° +qz—10=(z2 —2Z+5)(z—2)
Coefficient of z*: p=—2-2=—4
Coefficientof z': ¢g=4+5=9

The third root is 2.

(c) 1+ pw+gw’ —10w’ =0
3 2
(lj +p(lj +q(lj—10:o (ow=0)
w w w

Replacing z with l
w

! =14+2i,1-2i, 2

w

Roots are:

I 1-2i 1 2.
= X =———1
1+2i 1-21 5 5
1 1+2i 1 2,
= X — 4+ —
1-2i 1+2i 5 5
1
2

w=



