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TRIAL STPM S1 2023 954/1 CONFIDENTIAL*

Section A | 45 marks]

Answer all questions in this section

The function f'is defined by f: x* — 4x, for x > 2.
a) Find f~1, and state its domain.
b) Find the coordinates of the point of intersection of graphs f and f~1.

¢) Sketch, on the same coordinates axes, the graphs of f and f1.

Given that U, = G)Zr—3 N (%)21-_1

a) Express Z:=1 U, interms of A (1 - ), where A and B are two constants .

B
16™

b) Hence, determine the sum to infinity of the series

-4 0 -3 1 3 1
Matrices A and B are givenbyA=| 2 <1 2|andB=|8 3 10 |.Find
4 0 3 2 3 2

a) the matrix P such that P=A4? + B — 3T, where I is 3 x 3 identity matrix.
b) (4 +2I)P, and hence (4 +2I)"°P.

If z is a complex number such that |z|= 1, find the real part of ﬁ

The parametric equations of a conic are x = 2sin@ + 2 and y = vV/3cos0 + 1,
where 0 < 0 < 2m.

a) Find the standard form for the equation of the conic and identify the type of conic.
b) Sketch the conic.

The point P with coordinates (0, m, n) lies on the line I, which has equation
r=5i+18j—k+ A(i+ 3j—5k)

a) Find the values of m and n.

b) The point B lies on Iysuch that OB is perpendicular to I{, where O is the origin.

Find the position vector of point B.

[4]
(3]
(2]

[6]
(2]

(3]
[6]

(5]

(3]
(2]

(3]

[6]
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TRIAL STPM S1 2023 954/1 CONFIDENTIAL*

Section B [ 15 marks |

Answer any one question in this section .

7. The polynomial Q(x) = x® + mx? + nx — 8, where m and n are constants, is divisible by x? — 4.

a) Find the values of m and n, and hence, factorise Q(x) completely. [6]

b) Find the set of values of x which satisfies % =>0. [4]
YoV

¢) Hence, express W in partial fractions. [5]

8.  The diagram below shown the position vectors of the points P, @ and R with respect to an origin O

are respectively given by, p = 3i,q = 2j and r =9k

o
R
P ]
Q
Diagram 1
(a). Find the exact value of the cosine of angle PRQ. [3]
(b).  Calculate the area of the triangle PRQ. [4]
(c).  Show that the volume of tetrahedron OPQR is % | OP (PQ X PR)|
and calculate its value. [6]
(d). Hence, find the perpendicular distance from O to the plane PQR. [2]
----------- END OF QUESTIONS-----—---
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SCHEME TRIAL 51 2023 MATHEMATICS T 954/1 CONFIDENTAL
SECTION A
1. The function fis defined by f: x? — 4x, for x > 2.
a) Find f~1, and state its domain. [4]
b) Find the coordinates of the point of intersection of graphs f and f~1. [3]
¢) Sketch, on the same coordinates axes, the graphs of fand f~1. [2]
Q | Answer Marks | Guidance
1@) | fix2 —4x, x>2
ffl =y
yz —_ 4y =X M1
-2 -4=x
y=+vx+4 +2 Al
fhix>vVx+4 +2 Al In mapping form
Dy ={y:y=>—4} Bl
Ub) | x2 —4x =«
x> —=5x=0 Ml
. x=0orx=5 Al
vX=>2 ;x=5
intersection point = (5,5) Al
D1 Correct f and f~!
DI All correct withy = x
TOTAL MARKS 9
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SCHEME TRIAL S1 2023 MATHEMATICS T 954/1 CONFIDENTAL
. 1 2r=3 1 2r—1
2. Giventhat U, = (Z) + (Z) .
(a) Express Z;‘zl U, interms of A (1 - 1%“) , where A and B are two constants. [6]
(b)Hence, determine the sum to infinity of the series [2]
Q | Answer Marks | Guidance
2(a) 1 2r=3 1 2r—1
=0z +()
_ (4_1)2r—3 + (4_1)2r—1
— 4—2r+3 + 4—2r+1
— 3yq—2r —2r
=(4°)47 "+ (4)4 M1
1
— \2r
68(3)
n n 1 2r
2,0 =68).(3) Al
r=1 r=1
DU =68[(z) +(z) @)+ ) ] Ml
r=1
= 68(—) [1 + (—) + (—) + (—) +...+ (—) ] GP seen
4 4 4 4 4 M1 If not NEW-1
1 2n
68 1™ @
16 1\2 M1
1-(3)
_ 68 (1 1 )
15 16" Al
MARKS 6
Z U, =i (1 ! ) L Lo
= -, — -
2(b) T w15\ 16" ' 16" M1
_ 68
~ 15 Al
MARKS 2
TOTAL MARKS 8
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SCHEME TRIAL S1 2023 MATHEMATICS T 954/1 CONFIDENTAL
-4 0 -3 1 -3 1
3. MatricesAandBaregivenbyA=| 2 -1 2|andB=|8 3 10 |.Find
4 0 3 2 3 2
(a) the matrix P such that P = A2+ B—3I, where I is 3 x 3 identity matrix. [3]
(b) (A +2I)P, and hence (A +2I)*P. [6]
Q Answer Marks | Guidance
3(a) -4 0 -3Y-4 0 -3 4 0 3
AL=2 -1 212 -1 2|=[-21 =2 M1
4 0 3A4 0 3 -4 0 -3
4 0 3 I -3 1 1 00
P=|-2 1 -2|+|8 3 10(-30 1 0
-4 0 -3} |2 3 2 00 1 M1
2 -3 4
P={6 1 8
2 3 _4 Al (All correct)
3(b) -2 0 -3
A4+2hH=| 2 1 2
4 0 5
-2 0 -3y 2 -3
(A+2DHP=|2 1 2|6 1 8 M1
4 0 5 )\ -2 3 -4
2 -3 4
Al
(4+2H)P=| 6 1 8
-2 3 -4
(A+20H)P =P
Let ,R=(A+21)
RP =P Bl | sEEN
R’P=R(RP)=RP =P
R’P=R(R’P)=RP =P M1 | SHOWN R3
(A4+2D)°P=R°P=(R’YP=R)"(R’P)
=(R)'P=(R)'P=(R’)’P=(R")'P=P M1 | TRY TO ATTEMPT
2 -3 4
15 (A4+2D°P=P
(A4+2)y"P=| 6 1 8
2 0 —4 Al | cao
TOTAL MARKS 9
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SCHEME TRIAL S1 2023 MATHEMATICS T 954/1 CONFIDENTAL
SECTION B

The polynomial Q(x) = x + mx? + nx — 8, where m and » are constants, is divisible by x? — 4.

a) Find the values of m and n, and hence, factorise Q(x) completely. [6]
b) Find the set of values of x which satisfies (25:(2)) >0. [4]
_ 2
¢) Hence, Express W in partial fractions. [5]
Q Answer Marks | Guidance
7() | Qx) =x®+mx?+nx—8
Q(=2) = (=2)* + m(=2)*+n(=2) -=8=10 MI

Q2) = (2} +m(2)2 +n(2) —8 =10 Use factor theorem.

2m—n = 8 ... (1)
2m+n = 0... (2)

M1 Either one correct

M+@) m=2 MI | Attempt to solve
n=— Al Both correct
Qx)=x®+2x*—4x—8
=x+2)(x*—-4) Mi Get ‘his’ (ax? + bx + ¢)
=x+2)x+2)x—-2) Al CAO
=(x+2)2%x—-2)
MARKS 6
7(b) | Q& o 0
(x+2) —
(x+2)(x+2)(x=2)
e 20 Bl
x+2)x—=2)=0 , x#+=—2 M1
> Ml
-2 2
{xix<—2,x=2} Al
MARKS 4
7(c) —2(x* +5x+10) _ —2(x* + 5x +10)
Q) T x+2)P(x-2)
_ A B C
= o T e T Bl
_ A@+2)(x=2)+B(x—2)+C(x+2)?
B (x+2)2(x—2)
Whenx =2, —48=16C;C=—-3 M1 Attempt to solve
Whenx =—2, - 8=—4B;B=2 Al Either 2 correct
Whenx =0, —20=—4A—-2B+4C;A=1 Al All correct
—2(x%+5x+10) 1 2 3
Q) Tk42) | (x42)P (x-2) Al
MARKS 5

TOTAL MARKS 15
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CONFIDENTAL

8.  The diagram below shown the position vectors of the points P, Q and R with respect to an origin O are

respectively given by, p = 3i,q = 2j andr =9k
)

R
P L]
Diagram 1 Q
(a). Find the exact value of the cosine of angle PRQ. [3]
(b). Calculate the area of the triangle PRQ. [4]
(c).  Show that the volume of tetrahedron OPQR is % | OP (PQ X PR)|
and calculate its value. [6]
(d). Hence, find the perpendicular distance from O to the plane PQR. [2]
Q Answer Marks | Guidance
8(a) _ RPRQ _ (3,0,-9).(0,2,-9)
cos £ PRQ = wHliral T1(3,0,-9)11(0.2,9)] MI
— 81
VO+B1V4+81 MI
27— 27
NN 7 Al
MARKS 3
8(b) | Areaof APRQ = % RP x R—
1
2
1. . Try to cross two vector
= E|l(0+18)—](—27—0)+k(6—0)| Ml “{" seen
1
=5 [18i + 27j + 6k| Al | Correct vector
= %\/ 182 + 272+62 Ml
33
= — =165 unit’ Al
MARKS 4
8(c) Volume of PQR =§ (base area )(perpendicular height) B1
1,1 . .
=3 (— |PQXPR|)(|OP|C059) M1
1 OP.n = (|0P|In|cos6)
=z ( [PQxPR| )(|0P|cos6) = POXPR
1
=z n)(|0P|cost9)
==|0P.(PQ XPR)| Al
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