2023 Sec 4NA Preliminary Examinations Paper 2

1(a) 2" 1(b | Midpoint of PQ = (-2, 7.5)
4 = ) . 10-5 5
8 Gradient of PQ = ==
» 2—-(-6) 8
92(x-3) _ 2 8
236¥+2) Gradient of L bisector = ——
22(x—3) _ 2x273(3x+2) . . >
Equation of L bisector
2x—6=x"-9x—6 y-75_ 8
¥ —11x=0 x+2 5
5 10
2
2 Areaofsquarebase=(\/ﬁ+\/§) =10+2420+2=12+45
Height - 52+28v5 _ 52+28x/§><12—4\/§ _ 64+1285 14245 om
12445 12445 12-445 64
3(a) sin A :i 3.b sec(2x—15°) =2
7 M | cos(2x-15°)=0.5
Using Pythagoras Theorem: Basic angle = 60°
x=+24 2x—15°=60°,300°
x=37.5°,157.5°
osA:@:& 3b 7sec> A+6tan A-23=0
77 (i) :
7(1+tan” A)+6tan A —-23=0
sin2A4 =2sin Acos A 7tan’ A+6tan A—16=0
_2(5)(26) (7tan A—8)(tan A+2) =0
7T tanA:§ 2> A=0.852 (3 sf) or
206 7
- 49 tanA=-2 2> A=2.03 (3 Sf)
4a , 41, 4a ;41 )
. =t +—1t — . N=—-12) +—(12) " —-60(12)+500
@ |V £t 60z +500 (i) 12y +—012) 12)
aN ., =1004
E——:% +41t-60 4(b e 3
) T2
To find max, let d—N=O X +4
dt dy  3(2x) _  —6x
—37 +411-60=0 dx (x> +4)° ‘(x2+4)2
(=3t +5)(t—12)=0 )
5 When x> 0,(x* +4) >0
t=—(rej) or t=12
3 dy
Therefore, — < 0 for all x > 0.
dx
Hence y is a decreasing function.
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51 | 4 (1_1)5 5y (1_1)4 )S(ii F;om (i)l, rewrite as |
dx x x —(1-=) =57 (1-—)" =5x(x=1)*
dx X X
f x(x—1)"dx
L2l 4
_EJ.I 5x7(x—1)"dx
117 1,1 1
=—|(1-2)° | ==(1-=) =—
5[( x) l 5( 2) 160
6(i 27— —12= 6 3 19
1)) xz—i—y 4x+fy 12=0 an | 7=
X —4x+4+y " +6y+9=12+4+9 19
(x=2)"+(y+3)" =25 Wheny =0, x=—-
Centre = (2, —3) & Radius = 5 units 19
When x =0, y:?
o(ii —
)(H GradientCP:1 (3)=£ )
5-2 3 Area of triangle ABC
Gradient of tangentatP:—% 10 2 D 0
Equ?tion c3)f tangent at P: ) 19 . 19
y_sz_Z 4 4
x_
1 361 19
=—(—-—+19
y—l=—%x+175 2(12 2 )
3 19 _475 :19E or 19.8(to3sf)
y:——x+— 24
4 4
70) | x*—3x" -3x+12=x+12 7 | Areaof 4BC
3 a2 g (i)
¥ =3x—4x=0 :1(14+16)(2)—j4x3—3x2—3x+12dx
x(x* =3x-4)=0 2 ?

x(x+D)(x-4)=0
x=0or—-1lor4

Whenx=4,y=16
A (4,16) and B (2, 14)

x* 3x? )
=30—-| ——x——+12x
4 2

=30-[24-14]=30-10=20 unit’

2
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8(i) ¥ _ cosd (ii) | AF =10sin@+4cosf
4 reoss R=+10% + 42
X =4C0S
=116 =2/29
l:sin0 |
o =tan —
y=10sind 010
AF =10sin @ +4cos 6 =218
AF =229 sin(6+21.8°)
8 | AF =4/1165in(0+21.8°)
111
i max length of AF =~/116
when 6+21.8°=90°
0 =68.2°
8 CF =10c0s68.1986° + 4sin 68.1986° = 7.4278
(iv)

% = tan 68.1986°
h=24

Max possible height of train =7.4278—-2.40
=5.03m(to 3 sf) >3.6 m

Yes, a train of height 3.6 m can pass through the tunnel.
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