SAMPEL PERCUMA

Mock Test STPM 2020 Mathematics T

Semester 1 Sarawak

Set penuh: Kertas Percubaan STPM

Sem 1 - Mathematics T

Sampel ini: 8 muka surat. Set penuh ada:

+ 3 fail PDF

» Semester 1: kertas percubaan (trial) negeri, subjek yang dipilih + skema
* Blueprint 30 hari Semester 1 (setiap subjek)

» Semester 3: percubaan 2024, 10 subjek, banyak negeri, soalan + skema

RM12.90

BELI SET PENUH RM12.90 >

nightmew.com/p/stpm - FPX semua bank - download sejurus lepas bayar

Sampel bermula di muka surat sebelah


https://nightmew.com/p/stpm?opt=mt&src=sample-pdf&sp=trial-stpm-2020-mathematics-t-sem-1-sarawak
https://nightmew.com/p/stpm?opt=mt&src=sample-pdf&sp=trial-stpm-2020-mathematics-t-sem-1-sarawak

2020-1-SAR-MOCT TEST
Section A [45 marks])

Answer all questions.

1. The functions g and /4 are defined as follows:
g x— e —1, xeR
h:x— Inln (Inx) , x> 1

(a) Explain why the composite function 4g does not exist. [1]

(b) By restricting the domain of g to ( £, ), where & €R, find the smallest value of & in exact
form such that the composite function Ag exists. Define Ag. [4]

(c) Solve the equation Ag(x) =In 5, exactly. [2]

n 2
2.(a) Given that S, = ) @ =11- ”2”;—2’”' for all positive integers n, show that
r=1

i () _ 18 — m8ntl8 [3]
2" 2"

r=1

considering the partial fractions of the expression —=— , show tha

b) By considering the partial fract f the exp =P » Show that

N

3 3
P T 51

3. Amatrix Cis givenby C=(1211-1212 —1). By using elementary row operations, find the

inverse of C. Hence, solve the equation C(xyz)= (123). [5] [2]
4. (a) The complex number w is given by w = ]f(‘fog"csoggijg‘ig 75 - Where 0<0<2m .
(1) Find the real part of w. [2]
(ii) Show that the imaginary part of w is 3cot (%6) ) [2]
(b) Find all the roots of the equation z* — 64i = 0 giving each root in the form r(cos 6 + isin 0),
wherer>0and — 7 <0<m. [4]

5. The parametric equations of a conic are x= 2(sec p +1) and y= 2tan B , where 0<p <2m.
(a) Find the standard form for the equation of the conic and identify the conic. [3]

(b) State the coordinates of the centre and the foci of the conic. [3]



6. The planes m, and m, have equations 3x + 2y + 4z = 6 and y = 0 respectively.

(a) Find the acute angle between the planes n; and =, . (3]

(b) Find the coordinates of the point P, the foot of the perpendicular from the origin O to the plane
n, . Hence, show that the perpendicular distance from the origin O to the plane =, is % .

[6]

Section B[15 marks]
Answer one question only.
You may answer all the questions but, only the first answer will be marked.

2
7.(a) Show that fan 40 = % where t= tan 0. [2]
Deduce that , when tan 6 =1 , tan (40 - 71‘7:) =5 [3]

(b) Solve the trigonometric equation 3sin 2 6 —cosec 2 6 +2 =0 for 0°<6<360° [3]

(c) Express A sinf + (1 —A) cos 0 in the form of Rsin (6 + ¢), where R(R >0) and tan ¢ are to
be given in terms of A. [3]

Write down an expression in terms of A, for the minimum value of A sin6 + (1 —X)cos 6 as 0
varies, show that , for all A, this minimum is less than or equal to — % 2. [4]

8(a) The lines /; and [, have equationsr = (5 — X)i+2j+ 31k and H=5-1= -z
respectively. Determine if the lines /, and /, intersect. Hence, state whether the lines are

skew lines. [4]
(b) 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.
(1) Find the exact value of the cosine of angle PRQ. [4]
(i1) Calculate the area of the triangle PRQ. [3]

(ii1) Show that the volume of the tetrahedron OPQR is %

OP . (PHQ x PR ) , and calculate its

value.

[4]
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la

Range of g, R, = (— 1, ©) Domain of h, D, = (1, o)

Since Rg,¢_D . the composite function 4#g does not exist

Ml

The smallest value of & such that the condition Rg cD N 1s satisfied

occurs whene' — 1 > 1

X

e > 2 x>In2

the smallest value of k = [n 2
hg(x)=h(e" — 1) =Inin (In(e" - 1))

hg: x— Inln (ln(ex — 1)) , X > In2

Ml

Al

M1

Al

In In (ln(ex — 1)) =In5

ln(ex— 1) =5
X 5
e —1=c¢e

5
e =¢e +1

x=In(’ + 1)

Ml

Al

2a)

By replacing rby r — 1

1

r=1 2

i (r+1)° (1+1)°
=2 I —
% >

_ol11 — D 6D +11 2]

n+1
2

2
n +2n+1+6n+6+11
=2|9 — n+l ]

2
_1g _ ntBnt1s

n

M1

Ml
Ml

b)

3 AL _B c
r(r—=1)(r-2) r r—1 r—2
3=A@-1)(r-2) +Br(r-2) +Cr(r-1)
r=1,B=-3

=2, C=~
r=0,A=—

B1

Al




-3 =3_3 4_3
r(r—1)(r-2) — 2r r—1 2(r—2)
N 3 N 1 1 1
) s yom ) 2 [?_ - T 2(r—2)]
r=3 r=3
1 1 1
=32ty
1 1 1
A Y
1 1 1
T Tt
1 1 1
tZ s tE
+..
1 1 1
+ 2(N—2)  N-3 + 2(N—4)
1 1 1
2(N—1)  N-2 + 2(N—3)
1 1 1
tov T v T oo
1L 1 ___1 1
3[4+2(N1) 1 Tl
=3 1 ___1 1
_4+3(2(N 1) N-1 +2N)
3 N—2N+(N—1)
=7 T 3( 2N(N 1 )
-3 __3
T4 21v(1v 1)
N 3 3
Smcem> 0 for N =3, Zsm < vy
r=

At least 3
terms

M1
At least 2
terms

Al

Ml

The augmented matrix is
C|h= (1211 -1212 —-1|100010001)
—R1+R2—>R2—>(1210 -3112 - 1|100 -1

—~R +R,>R—(1210 —3100 — 2100 — 1
(12101 ~200 -2]100+ —-

3 3

— 2R 5R
3 2

B1

M1 Get first 2 “0” in any
column & correct working




M1 Get any 2 zero in any
column

M1 Identity matrix

Al

Note: If no proper ERO or
without arrow signs, NWW-1
If no proper form of

matrix(without bracket or
partition line), NWW-1

-1
Cxyz)= (123) (xyz)=C (123) =
1 2 5 1 1 1 1 1 (10 2
(_2362_3_620_2)(123) _(3 3 1) M1
_10 _ 2 _
==, == 3 -1
Al
w = €0SCOS 9+iszin.6 _ M1 Conjugate
1— (coscos 6+isin 0)
coscos 0+isin 6 0+isin 0
1— (coscos B+isin 0 ) 1—coscos 0+isin 6
The real part of w =
coscos 0 (l—cosG)—sinZG _ cosf—1 Al
(1—cose)2+ sin’0 1—2c0s0+cos 0+sin’0
__cos6—-1 1
2(1—cos®) 2
. . M1
the imaginary part of w =
sinB cosO+sinb(1—cosB) sin®
2(1—cos8) T 2(1—cos®) Al
. ZSin%eCOS%e _ cos%e 1 1
73 =——7_=-cot 79
2(1—(1—Zsin 76)) 2sin—0

= 64(cos cos % + isinsin % )

z = [64(cos cos (% + 2k11) + isinsin (% + 2k1r) )]th Bl
,k=0,1,2,3

B1
= \4/64(COS cos (% + ZT ) + isinsin (% + ZT ) ), k
=0,1,2,3

MI




{Z\Z/E(COS cos (%) + isinsin (1“—8) ), k=02

T . . . T
{Zx/i(cos cos 5 + isinsin

),kzozﬁ(

TC P . TC
{2\/§(cos cos & + isinsin

),kzozﬁ(

N (cos cos

51
COS CcoS T

5T
COS coSs T

Al, must show k =0,1,2,3

5a

x—

secB ==

and tanf = -ZL

2 2
l+tan B= sec B

2 _22
1+ =20

(x—2)°
4

yZ
- L= 1

Conic is a hyperbola

M1 sub tan and sec

A1 function

Al
b | Centre = (2,0) B1
c’=a’+b’ =4+4=8 M1
c=2\/§
. Al
Foci are (2+ 2\/5,0) and (2 - 2\/5,0)
6a |3x+2y+4z=6
(xyz).(324)=6 1r.(324)=6
y=0
(xyz).(010)=0 1r.(010)=0

[(324).0010)]

VB +@ + @A 0 +(1)+(0)?
_ 0+2+40
2941

cosO =




M1 dot product of
(324 )and(010

M1 dot product
operation and

vector magnitudes
Al

/’Z,i /

0_)P // (324 ) orequation of line OP, =3t 2t 4 t)

OP=t(324 ), for somet€R
P lies in the plane T

0P.(324)=6 Al
6 . - Ot+41+16t =6

Sub t = —5into OP =3t 2t 4 t)

A 6 6 6 1)

0P =(3(55) 2(35) 4 (55) )

18 12 24

(E 29 29 ) Ml

Hence, the coordinates of P are (

a8 12 24

29 > 29 ° 29 Al

Perpendicular distance from the origin O to the plane 1'[1=OP

= |op|

18 \? 12 \? 24\

@ @) N

=5 V1044

_ 629 6

T 29 29
Ml
Al

7a tan 40 = 2tantan 20
1—tan’20
— 2[ 122?9] — 2[ 122] _ At(1- tz) M1 Al
tan : t : 1-6 2+ +
1_[ 1itan(29 ] 1_[ 112] o
tan @ = % =t M1




(L) 1— (X
tan a0 = 206D _ o
1—6(%) + %)
L _ tan49—tantan%rr . %—1 . 1 M1 Al
tan (46 4 T[) - 1+ tan46tantan %T[ B 1+(%)(1) 239
7b|3sin20 —cosec20+2=0
3sin20 - ——+2=0 Ml
sin20
3 sin°20 + 2sin20 — 1 = 0
(sin20 +1)(3sin26-1)=0
Al
sin20 =1 Sin20 ==
20 =270 630° 20=19.47", 160.53° 379.47°, 520.53°
=135 315° ©=9.74°,80.27°, 189.74°, 260.27°
Al

9.74° , 80.27°, 135°, 189.74°,260.27° ,315°

Tc

Asin® + (1 — A)cos O = Rsin(6 + )
= Rsin Bcosd + Rcos Bsind

Rcosdp=2A Rsing =1 — A

B1 both correct

tanq)Z%

M1 solve
R=22% — 24 + 1

2 Al
Asin® + (1 — AN)cos O = \/27\ — 2\ + 1sin(6 + ¢)

— 1<sin(6 + ) <1
222 = 20 + 1 <207 — 20 + 1sin(® + ¢) < /22°

Bl

min=— /2% — 24 + 1

__ \/2[;\2 et () - (- %)2J+ ]

M1 completing the
squares
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