1 The function fis defined by f (x) =in

W

Xinmin Sec School Prelits 2017 Paper 1

2 +5

for x>0.

Sbow that f is a decreasing function for ali values of x>0.

2@

" (i)

Sketch, on the same diagram, the graphs of y .—.—.-ST and y*=4x,

XZ
State the vahie of & for which the x-coordinate of the point of intersection of
these two graphs satisfies the equation x* = k.

3 You just bought a brand new car. The value, ¥ dollars, of the car depreciates over time.

It is given that ¥ =84000e" + 8500, where ¢ is the time in years since it was bought
and k is a constant.

@
(i)
" i)

4 @

(b)

5 {a)
(k)

What is the initial value of the vehicle?
Calculate the value of & if, after 3 years, the value of the car is halved.

After havi'ngldriven the car for 25 years, you decided to change to a new car. A
second-hand car dealer offers to buy the old car from you for $3000.
Without using a calculator, justify whether you should accept the offer.

Find the values of k for which 3x(x+2)+4* is never negative for ail real values
of x.

Given that 3x* + px+84 <0 only when 4 <x <#, find the value of p and of &

Simpliy log, 2xlog,3xlog; 4x....x10g,,, n-

Using the substitution u = 6*, solve the equation 6**' —6'"* =5.

(3]

{21

(2}

{1
f2]
(2}

[31
(31

{2]
14

[Tum over






6

7

8

cosé

=tand. {31

(i) Prove that sec8d— —— =
1+sind
(i) Find, in radians, for 0 <& < n , the exact values of 8 for which
cosfd 1
g =—cotd. 3
S lesing 30 Bl

The point P(~1,0) is a point on the graph of y=|kx—2|.

(i) Show that £ =-2. ' (2]
(i) Skeich the graph of y = |kx—2|, indicating the points of intersection with the

axes. (3]

(iti) Hence, write down the range(s) of values of x for which y>2. (1

The diagram shows triangles ABC and BCD whose vertices lie on the circumference of
acircle. The chords BD and AC intersect at £ and AC is paraliel to FG. FG is a tangent
to the circle at B.

D

AL E>\c

>
F B G
Show that
(i) triangle BCD is similar to triangle BEC, [3]
() BC®=8DxBE, i2]

(iif) triangle 4BC is an isosceles triangle. [2]



9 A curve has the equation y= 6\}(1 +2x)°

() A point P moves along the curve in such a way that the x-coordinate of P is
decreasing at a constant rate of 0.04 units per second. Find the x-coordinate of P
at the instant the y-coordinate is decreasing at a rate of 0.045 units per second.

G5) Find the x-coordinate of the curve that spliw the area bounded by the curve, the
x-axis and the lines x=2 and x =35, into 2 halves of equal area.

16  The function f'is such that £(x) = 2sin® x~cos®x.

{) By expressing f(x) in the form of a+bcos2x, show that a =% and b=~% :
@D Sketch the graph of f(x) for 0 <x<2x:.

(i) By drawing a suimble line on the same axes, state the number of solutions to the
equation 4nsin® x—27cos’ x—x=27.

1 Py

B

The Urban Redevelopment Authority (URA) in Singapore is gazeiting a piece of

-right-angled triangular-shaped land 48C in Hougang Avenue 8. URA plans to build a
public skate arena shown in the diagram.

*An area ABD is to be built with ramps. 4C=200 m and ZB4D = @, where
0°<8<90°
{i) Show that the area, 4 m?, of the triangle 4BC is given by
A= 5000(sin 26 + v/3 c0s 26) .

@) Find 34,
ag

{iii} Find the value of § for which the area of the triangle 43C is maximum.
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12 Aparticle P travels in a straight line so that its velocity, v m/s, at time ¢ seconds is
given by v=1>—5¢t+6. The particle first crosses the fixed point Oat 1= 1.5 s.

®
(i)
Gi)

Gv)

Find the acceleration of the particle at 1 = 4 s.
Find the time interval during which the particle’s velocity is decreasing.

Find the displacement of the patticle from O when it is first instantaneously at
rest.

Find the average speed of the particle for the first three seconds.

End of Paper
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3 Xinmin Sec School Prelitns 2017 Paper 2

1  The area of a right-angled triangle is (4+ 6/6)cm?. The base of the triangle is
(6v3+B)cm.

@) Show that the perpendicular height of the triangle, 4, can be expressed as

av/b cm, where a and b are integers. 4]
(i}  The longest length of the right-angled triangle is # cmv. Express A~ in the form
o+ ng , where p and g are integers. 3]
2 ()  Show that i—(tanxsinz x) =2sin’ x+sec” x—1. [3]
(i) Hence find E@zm2 x dx , leaving your answer in exact form. 41

3 The rooats of the quadratic equation 2x° ~3x+4=0 are @and 8.

@ Find the value of a®+ 8%, 3]
(i)  Show that the'value of &® + #° is —%i. 2
(i)  Find the quadratic equation, with integer coefficients, whose roots are

ﬁf+1 and ofH ' H

4 The positive y-axis and the line y = 3are tangents toa circle C. It is given that the
x-coordinate of the centre of C is @, where a>0.

(). Write down the larger possible y-coordinate of the centre of C, interms of 2. [i]
The line L isa tangent to C at the point (8 , 12) on the circle. The centre of Clies

elow and to the left of (8 , 12).
(i)  Show that = 5 and write down the centre of C. {3]
@i) Find
(a) the equation of C, 1]
(b)  the equation of L, (3]
(c)  the equation of the circle which is a reflection of C in the y-axis. (11

[TURN OVER



5 (=) () Writedown, in terms of # and y, the first 3 terms in the expansion of (I + y)" .

(ii) Hence or otherwise, find the value of » in the expansion of (l +x+2x ),. ,

given that the coefficient of X? is 44.

t2
(b)  Inthe expansion of (2.:2 —l) , find the ratic of the term independent of x to
x

that of the coefficient of the middle term.

6 Billy signed up for a race and was given a brochure showing the race route.

B —p— LC
3 km
[}
s —p -
X 4 ¥ D Y

XY is a straight road. Paxticipantsv would start running from point 4 to D, then from D
to C, followed by C to B and finally from B back to A. BC is parallel to XY. CD is

perpendicular to both BC and XY. AB= AD =3 km and angle X4B is 8 °. The total
distance of the route 1s L km.

) Show that L can be expressed as pcos@+ gsinG+r, where p, g and r are
copstants.

(i)  Express L in the form Rcos(9-—a)+r , where R > 0 and a is an acute angle.

(iif)  The total length of the route is found to be 13 km. Find the values of 6.

(iv)  Billy claims that be can finish the race in under 49 minutes if he maintains his
speed of 16 km/h throughout the race regardless of the value of 6, Is -
Billy’s claim true? Explain your answer.

(2]

{3

(5]

13
(2]

. (3]

(2]



5

7  Answer the whole of this question on a sheet of graph paper.

A particle moving in a certain medium, with speed v m/s, experiences a resistance to

motion of R newtons. R and v are related by the equation R = av’ + by, where a and b
are constants.

5 10 15 20 25
17 | 44 81 138 185

The table shows the experimental values of the variables v and R, but an error has
been made in recording ene of the values of R.

{#) Using graph paper, draw the graph of & against v. (31
v
Use your graph to
(i)  write down the vglue of v for which its recorded R value was incorrect and
find the correct value of R, 2]
(ii))  estimate the value of @ and of b. 3]

In a different medium, R is directly proporticnal to vand R =30whenv=S5.

Gv)  Draw a suisable line on your graph to illustrate the second situation and use it
to detenmine the value of v for which the resistance is the same in both
mediums. _ (3]

8 The'function f(x)=3x +ax’+bx+2, wherea and b are constants. x—1 is a factor

of Rx). The remainder when f(x) & divided by x—2is 2.5 times the remainder when
f(x) is divided by x+1.

0} Show that a=2 and b=-7. [4]
(i)  Without using a calculator, solve f(x)=0. [3]
@iii)  Hencesolve 3sin’ y—2sec y—2cos y+4=0 for 0<y<360°. - 4

[TURN OVER



The equation of the curve is y = 4x—12

x+3
positive x-coordinate. The normal to the curve at P makes an angle 9 with the x-axis
such that tan8=-6.

. The point P lies on the curve and has a

(a)  Show that the coordinates of Pis (9, 2). 4]

The point Q also lies on the curve and has a positive x-coordinate. The tangent to the
curve at ( is parallel to the line 3y —2x=6. '

(®) Find the coordinates of Q. 3]

h is given further that the caordinates of R and S are (5, —4) and (13 , 1)
respectively.

(¢)  Determine whether PORS is a kite or not. Justify your answer, (2]
(@)  Calculate the area of PORS. {2

2
(a) A curveis such that %5-: 4e** and the gradient at(z,e"‘)is —%—4.

® Find Lin terms of x (3]
dx
(i) Explain why.the curve has no stationary points. (2}
{iii) Find the equation of the curve. (31
. 17+6x—5x
(b) i) Express in vartial factions. (4]
P (2x-—1)(3~x)2 in part ons
17 +6x—5x

(3]

End Of Paper
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