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SECTION A — Multiple-choice questions
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10100

1 v=x4o0m--7——"" N
Ay = 01 —100)
Q2 sin’l(ax)+£=£_b xzsm(—b):_sinb i
2 2 ; —

Q3 cotu=x+1, sec’u=y+2, l+tan’u =sec’u

.:1+(xil)2=y+2,.: (x+1F(y+1)=1 A

Q4 C

Q5 z=(a+ b)(ﬁcis(’%j + 2) =(a+ b)\/Ecis[%]

" =(a+b) (\/Eycis(%)e R when n is a multiple of 4. D

Q6 Symmetry: —cosec (ﬁ + 7[) = cosec (ﬁj A
a a

Q7 < _; >1, |z —i| > |z —1| for z#1, .: the shaded region shown

below. E

Q8 x= sin(%j or x= \/g ,but sin™ x —% is undefined for
X = \/5 D

. 1
Q9 x=cost—sint and yZ—ECOSZZ‘

@:—sint—cost, ﬂzsinZt
dt
ﬂ .
When,=5_ﬂ,ﬂzﬂzlsm—2t:L D
4 dx 4 —sint—cost 42
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Q10 x,=1, y,=0, f'=05
x =11, y,=0+0.1x05=0.05, f'=~0.4545

X, =12, y, =0.05+0.1x0.4545 = 0.095 A
Qll E
Q12 (37 -7)ai +3a) —K)=—6a#0 when a =0 E

Q13 Vector resolute parallel to b is:

(7 -2 +k)- (7 -2j+3k)=27 -2k B
Q14 E
Q15 (I I)— f(—x) for x<0

Sx)= f(x) for x=0
[ Flxde=2x [ f(e)dx=-1 A
Ql6 f'(O):Jcotz[%—i-xjdx—i-Zzl.S B
Q17 C

Jm []
1502

1.3 kg mass

sing _ sin150°

. $=23.6°
2 ¢

1.5x9.8

sin 66.4 _ sin 83.6 . 5 ~1.084
TL TS TL

Q18 Var(X)=0.050? =0.0025, Var(Y)=3*x0.0025=0.0225
Var(X, )+ Var(X, )+ Var(¥, )+ Var(¥,) = 2x Var(X )+ 2x Var(Y)
=2x0.0025+2x0.0225 = 0.05

2sd(X, + X, +Y,+Y,)=+0.05 = 0.224 D
- 9
19 B(X)=u=168.0, sd(X)=—==3
Q ( ) H S ( ) \/5
Pr(X =175.0)= Pr(174.5 < X <175.5) = 0.0089 A
Q20 D
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SECTION B
Qla ZPTS =180°-60°=120°

Qlb ZPOS =2x60°=120°
Qlc PS=¢-a
Qld IPSP=(c-a)c-a)=¢ci-2¢a+aa

=c*=21¢lacos120°+a* =b* +2abcos60° +a* =a* +ab+b*

Qle Let ﬁ:ﬁ and OS =5 , Iat;lzp and [0S = s

IPSP=I5—pP=G-p)5-p)=55-25.p+p.p
2
a

=52 =2spcos120°+ p> =r* +r2 +r* =3r%,
Q2a Midpoint between z=1 and z =1, i.e. z:%(H-i).
Q2b

Length of longest chord =a+2b=2 b 1

Q2d I(x—1)+ yil=2—1x+(y—1)i
Square both sides and simplify to 21 x+ (y - l)i =2+ (x - y)
Square both sides and simplify to 3(x + y)2 = 4(x+ Xy + y)

Q2e 4 3(x+y) zi dx+xy+y)
dx dx

6(x+y)(1+ﬂj=4(1+(x+1)ﬂ+y], y=2—-3x when D_y
dx dx dx
Q2f 3(x+ y)z =4(x+xy+y)

Let y=2-3x, 3(x+2-3x) =4(x+x(2-3x)+2-3x)

3+4/3

6

2 6xP—6x+1=0, x=

when Im(z) is a minimum value.

3+\/§
Re(z)= 6
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t
Q3a vzj—9.8jdt+20cosei +20sin 8
0

2 7 =20cos81 +(20sin0-9.81) ]
7 =(20cos6)r i + ((20sin 0)t —4.912)3

Q3b x=(20cos8)r, y=(20sin8)r —4.9¢>
0.01225x>

Eliminate 7, y = (tan8)x— >
cos” @

Q3c Let x=10 and y=8 (y >8 to pass through the ring)
6°=46.7° or 81.9° (46.673 or 81.986)

Let x=10 and y=10 (y <10 to pass through the ring)
6°=53.3° or 81.7° (53.342 or 81.658)

2 0el46.7,53.3] or 6 [81.7,81.9]

Q3d The distance is longest when the projection angle is 81.7°.
0.01225x°

= (tan 81.658°) x — 1 =2X_
y=( )x cos’81.658°

, . y=6.8197x-0.5820x"

] =6.8197—1.1640x
dx

10

Distance = j \/1 +(6.8197-1.1640x)’ dx =~ 32.488 =325 m
0

Q3e Time taken: Consider the i component,

10 32488

t =——————— =3.446s, average speed = 94 ms’
20co0s81.658° 3.446
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Q4a

(1+sqrt(3), 27/3)

/2

0 (1,0) 2

Y

Q4b y=2tan"'(x—1), x=1+tan=

Tﬂx dy= T (1+tan—j2dy m’
0 0

h 2
Q4c V = J.ﬂ(l + tan—j dy =2rm| tanﬁ - 210gf(cos ﬁj m’
0 2 2 2

Q4d

2

3
_[72'(1+tan—] dy =19.593 m’
! 2

and given % =0.05 m min”
t

V =2nx tanﬁ—Zloge cosﬁ L. dV =27 l sec ﬁ—tanﬁ
2 2 dh 2 2 2

Let ZE(tang—Zlogg(cosgj]=%x19.593, . h=1.5015 m

When h=1.5015, av d—vx@~059 m’ per minute
dt dh dt
2
Q4e Time taken = —— = 407 minutes
0.05 3
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F 12000-240x10-160x10

2000+ 2000

=2 ms? forward

Q5b T-160x10=2000x2, T =5600 N

Q5¢ 400v =12000, v=30 ms™

Q5d 4000x30=120000 kg ms™

12000 —240v —160v v o dv v

QS5ei a= ,oa=3—, . v—=3——
4000 10 dx 10

cdv_3_ 1

“dx v 10

Q5eii

ﬂ_ 30-v dx _ 10v
30—v

dx 0v ° d_v

10 10
Distance = j v 4 - [ [ 300 —lojdv:30010ge[%]—100 m
-V

\30—v

Q6a Mean of X = E( ) M1 =250 mm

Q6b sd(X)=-2=

9 _92_ (089 mm

Vi s

Q6c Pr(24.8< X <252)=0.975

Q6d x4 =25.1 mm

Qbe [251 1.96x—

25.1+1.96x

V5’ V5

0.2 02]

i.e. (24.925,25.275) in mm

Qbeii 95%x20=19
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