Solution to 9758/01:

Qn Solution
1()) | S, =n’+kn
Rl s (-1 +kmn-1)
=n*-2n+1+kn—k
u, = Sn - Sn—l
=n?+kn—(n*-2n+1+kn—k)
=n*+kn-n®*+2n-1-kn+k
=2n-1+k
1(ii) u,, =2(n-1)-1+k
[2] —2n—2-1+k
=2n-3+Kk
u,—u. , =2n-1+k—-(2n-3+Kk)
=2n-1+k-2n+3-k
=2
Since u, —u, , =2 which is a constant independent of n, the sequence is an
arithmetic progression.
2 2 _
: X°—=3X+2 -
[(')] X+4
4 2
X"=3x+2 230
X+4
2
X°—3X+2-2x-8 50
X+4
2
X°—5Xx—-6 >0
X+4
(x+1)(x—6) -0
X+4
- + - +
O ® ®
—4 -1 6
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Qn Solution
2 2 2
—X) —3(—X)+2
(ii) %22 _ (4) >2
[4] —X —X+
Replace x with —x:
—4<-—x<-1or —-x>6
4>x>1or x<-6
1<x<4 or x<-6
3() | y=a+bx®+cx+d
[4]
At (0,7): d=7
At (-2,-11): -11=a(-2)>+b(-2)* +c(-2)+7
—-8a+4b-2c=-18 ..... (1)
At (1,2): 1=a()®+b@)?+c@)+7
a+b+c=-6 ... 2
At (3,19): 19=a(3)* +b(3)* +c(3)+7
27a+9b+3c=12 ... (3)
Using GC,a=2, b=-3andc=-5
3(ii) | Equation of C: y=2x°>—3x*—5x+7
[1]

y=2x>—3x* —5x+7

replace x with —x_
7

y= 2(—x)3 -3(—x)

replace y withy—1

2

—5(—x)+7
y—1=2(-x)’=3(-x)" =5(~x)+7
= y=2(-x)’=3(-x)" =5(-x)+8

2

.. Equation of resulting curve:
y=-2x>-3x* +5x+8
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A1 C 2

Qn Solution

4(i) | Method 1 Method 2

[2] | AC:AB=1:3 AC:AB=1:3
= AC:.CB=1:2 =3AC=AB

s | 3(0C-OA)-0B-OA

2a—

=34k
=3l

= oolr—\ OOII—‘ wIH OOII—‘

3] (2a—b)[t:(2a—b)[(

3(c-a)=b-a
1)b
_(Q)b+(2)a C:E_E+a
1+2 3 3
_2a+b _ 2a+b
3 3
A(ii) | Method 1
2
[2] Area of triangle OAC :%Area of triangle OAB
B
2 .
. C zlxl‘OAXOB\
A 32
:1|a><b| i.e. k:l
6 6
@)
Method 2
Area of triangle OAC = %‘ﬁxcf‘
1 (2a+bj
= —laX
2 3
1
:g\ax(2a+b)\
1
==|2axa+axb|
6
=l|axb| e k=i
6 6
A(iii)

2a+bJ

b){(2a+b)

%/_/

==(
[4a[a +2ab—2bla— bD)J

bf)

4(1)° - (1)2) since a, b are unit vectors

© Millennia Institute

9758/01/PU1/EQY/24

Solution



1. Scaling parallel to x-axis

by scale factor 1 :

2. Translation in the positive
x-direction by 2 units.

Qn Solution
5(a) | Sequencel Sequence 2
(2] X—2+y2—1 —2+y2—1
9 9
Replace x Replace x
with 3x with x — 6
(3x)2 ) (x—6)2 )
- 4 = =
9 y 5 +y =1
= X" +y’ =1 Replace x
l with 3x
with x — 2 (3X—6)2 i
2 2 + y =1
(x—2)" +y*=1 9
3 (x-2)*
= (T) +yi=1

= (x-2)" +y?=1

1. Translation in the positive x-direction by 6
units.

2. Scaling parallel to x-axis by scale factor % :

5(b)

P
Il
N
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Qn Solution
5(c) y
[3] A

Centre: (a, 0)

Radius: b —a
Qn Solution
6(i 2_
[g]) :%. Asymptote: x =1. Turning point at (0,-2).

Vertical asymptoteisx=a = a=1

b

At (0,-2): —2=—1 = b=2
6(ii) X —2X+2 1
e |

Asymptotes: x=1and y = x—1.

y

A

X2 —2X+2
B Xx-1 (2,2)

B Y, R —
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Qn Solution
6(il) | x2—2x+2
[3] T22+In(5—X).

y =2+In(5-x) is the additional curve to be sketched.
Asymptote: 5-x=0 = x=5

Y4

y=2+In(5-x) —_

Intersection Points:
(1.34,3.30) and

(3.15,2.62) //

2 f—
From graph, for LX;Z >2+In(5-x),

1<x<1.34 or 3.15<x<5 (3s.f)

Note:
The graph of y=2+In(5—x) is to be sketched on the graph in part (ii) but is

sketched separately here for clarity of illustration.
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Method 2: Mapping

Qn | Solution
7(i)
2 y / y=g(x)
_f___f{ ________
= > X
0
Ry =(3,)
D¢ :[0,00)
® D, >
R,‘I .
0 3 >
Since R, =(3,0) [0, o) =Dy, fg exists.
7[(2? fg(x)=f[g(x)]|=f (ex+ 3)
=5—(e"+3-2)°
=5-(e"+ 1)
ng = Dg :(—oo,oo) or’]
7(iii) | Method 1: GC/Graph y = fg(x)
[2] VA Note:
i fg(x)=—(e"+)*+5
ﬂ & =—(e° +2e* +1)+5
\ =—e 2" +4
\ > x As X —> o, e 0,
o y="fa(x), xeR| fy(x) >4
Ry = (—o0,4) sy=4is
horizontal asymptote

Dy, = (_OO' oo)%(&oo);)(—oo, 4) =R

fg

Ry

y=f(x)=5-(x-2)",
forxe (3,00)

»

—
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7(iv)
[1]

Method 1: Horizontal Line Test

Since there exists a horizontal line y =3 that intersects the graph of y =f(x)

more than once, f is not one-one and 1 does not exist.

Method 2: Counterexamples

f(0)=5-(0-2)* =1
f(4)=5-(4-2)°=1

Since f(0)=f(4) =1, f is not one-one and 1 does not exist.

7(V) | For f* to exists under domain [k,oo) , F must be a one-one function.
[1] Hence, the smallest value of k=2.
7(vi) | Lety="F(x)
[3] y=5-(x-2)% forXe[z,oo)
y—5=—(x- 2)2
-y+5= (x—2)2

x—2:ia/—y+5
x:2i1/5—y

Since x > 2,

x:2+a/5—y [rejeth—,/ -y astZ}
A (X)=2+5-x

D, =R =(-=.5]
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Qn

Solution

8(i)
[4]

Let T, be the nth term of an AP.
Tg, T,, T, of AP are first 3 terms (consecutive terms) of a GP.
T,=a+7d,T,=a+3d,T,=a+d

L_L

T, T,

a+3d a+d
:> =

a+7d a+3d

(a+3d)*=(a+d)@+7d)

a’ +6ad +9d* =a’ +8ad +7d?

2ad -2d* =0

2d(a-d)=0

d =0 (rejected) or a—d=0

Since the terms of the arithmetic series are increasing, d #0

~.a—d=0
a=d (shown)

(i)
[2]

S, =2[2a+(n—1)d]

S, :2—:[2a+(zo_1)d]

630 = %[2a+ (20-Da] (--a=d)

630 =10(2a+19a)
630 = 210a
a=3

8(iii)
[3]

First term of GP = T, of AP
= a+7d=3+7(3)=24

Common ratio of GP
_a+d _ 343

“a+3d  3+3(3)

10
24(1—1 j
2
Sp=—"—7—

1
2
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10

Qn Solution
8(iv) | From part (iii),
R
Since |r|= % <1, the geometric series converges.
S, = 241 48
2
Qn Solution
9(i) 0) (0 0
| PR-OR-0P=| 0 |-|15|=| 15
12) | 6 6
20) (O 20
PQ=0Q-0P=| 0 |-|15|=|-15
9 6 3
9(ii) | A normal vector to plane PQR = PR x PQ
[2] 0 20
=| =15 |x| =15
6 3
45
=120
300
3
=15/ 8
20
Equation of plane PQR:
3 0 3 3
rt] 8 =] 0[] 8 = r{}] 8 |=240 (shown)
20 12 /{20 20
9(iii) | Normal to plane OAB is parallel to z-axis
[2] 0
= Normal to plane OAB // | 0
1
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Solution

Let acute angle between plane PQR and
the plane OAB be 6.

0)( 3
o[l 8
1)120

cosf = = 20

5| @

0
0
1
0= cos‘l( 20 ). 23.1° [or 0.404 radians (3s.f.)]

9(iv)
[4]

-2 20
LineL: r=| 8 |+A4| =13 |, where A e[]

12 —4
0 0

LinePR: r=| 0 |+ x| -15|, where yel]
12 6

20 0
—13 |# k| —15 | for some constantk [ .
—4 6

The 2 lines are not parallel.

Assuming both lines intersect :

-2 20 0 0
8 |+4|-13|=| 0 |+ u|-15
12 —4 12 6

-2+20A=0 = i:i
10

8-134=-154 ..... (1)
12-44=12+6p ... (2)
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Qn

Solution

Method 1
Substituting A :% into (1) and (2):

67

From (1), u=———
T
From (2) __1
AT

The value of 4 is not unique.

Method 2
Ou+204=2

-154+131=8
6u+441=0
Using GC, there are no solutions.

Hence, the 2 lines do not intersect.
.. The cable is not parallel to edge PR and
does not meet the edge too.

9(v)
[3]

3
Plane PQR: r] 8 |=240
20

) (3

3
LineMN: r=|5 |+«| 8 |, where a ll

8 20

By substitution:
2D4+3a (3
5+8a 8 [|=240
8+20c ) 20

3(?+3a]+8(5+8a)+20(8+20a) =240

20 9640
3 1419

m:5+m8:%
20) (4

473

. 9640 4184
ie.s=——andt=——
1419 473
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