2021 Sec 4 A-Math Prelim P1 - Xinmin

3
I Give =.4
nthatcosx = — < and tan x > ¢, find
B sin2x R
[2]

@ cos’
! [3]
[Tarn over
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3 The graph of y=>5 sin 3x + ¢, where ¢ is a constant, passes through the point (50°, 5 ).

@ Showthat ¢ =2, (2]
(if) - Hence, sketch the graph of ¥=5sin3x+c for (°<x<18(°. (3]
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9x* +17x-16

: in partial fractions, {5]
3" +5x-2

3 (a) Express

x> +17x-16

dx. (2}
3xt +5x-2

(b) Hence, find f
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4  Aparticle starts from rest at a fixed point Q and moves in a straight line “’Wﬂms 3

point A. Its velocity, v m/s, f seconds after leaving O, is givenby v=6- 4e7
The particle reaches 4 when { =fn 2,

(ty  Find the velocity of the patticle at 0. {
(i) Find the acceleration of the particle at 4. ‘ 2]
{ilf) Explain why the particle never comes to rest. [11
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4 @v) Findthe distance between € and A. .

[Tum over
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SRR

5 @

1+cos@

sin@

Prove that ~—
sind

=2 cosec &,
l4+cos@
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S () Aand Bare acute angles such that sin {4 + B) = % and sinAdcos B=
3

Without using a calculator, find the value of
® cosdsinB,

tan 3

@ A
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[y
o

y=cosx+sinx

The diagram shows the curve y=cosx+tsiny for0<x<x.
y-axis at the point 4 and the x~axis at the point B,

@  Show that the x-coordinate of B js 3

L3

The curve meets the

{2
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6 (i) Find the area of the shaded region, correct to 3 significant figures. [6]

[Furm over
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The shape of the

tunnel for yehicles to pass-
+ 4.4x , wherey @

nts the horizontal distance

The diagram shows {he cross section ofa
arched tunnel can be modetied by the equation ¥ = ~1.76x

represents the height above the ground and XM represe
from O-

@ Expressy in

the form alx —b)* + ¢, where &, b and ¢ are constants- [31
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7 (iif) Isitpossible for a lorry that is 1.8 m wide and 2 m tall to pass through the tunnel?
Justify your answer with calculations. [4]

[Turn over
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" . hyice the remainder
8 The remainder when x° + 172+ T -9 isdivided by x—¢ is twice

when it is divided by x+a. i3]
(i) Show that 17 -17at+2la+9=0.

5
(i) Solve the equation 3a° - 17a%+2la+9=0. [5]
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The equation of a circle is x? + y? + §x - 20y - 53 =0.
(i)  Find the radius of the circle and the coordinates of its centre. (3]

(i) Findthe equation of the tangent to the circle at the point P(1,-2). (3]
@iy The point (9, 10) lies on the cixcle. Explain why the tapgent to the circle at 0 is
parallel to the y-axis. 2]

{Furn over
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? jchyisa
10 {a) Giventhat y= 2-5 , determine the range of values of x for which ¥
x_.

(3]

decrcasing function,
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10 () Giventhat y=xInx forx>0and P is a stationary point on the curve,

() show that the x-coordinate of P is ..,.1,,_, (4]
Je
(i) determine the nature of this stationary point. {2]
{Turn over
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11

The diagram shows a greenhouse built on a rectangular base. 140 m? of polyethene is
used to build the curved roof and the two identical semicircular sides, The radius of

each semicircle is 7 m and the length of the greenhouse is y m.
3

(i)  Show that the volume. ¥ m’. of the greenhouse is given by ¥ =70 -—%w.
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11 (i) Given that r can vary, find the value of 7 for which I has a stationary value. (3

(i) Explain why this value of r gives the largest possible volume of the greenhouse.  [2]

[Turn over
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1 . . .
12 (2) State the principal value of tan",("ﬁ)‘ Give your answer in radians as 2

multiple of .

(®) (i) Solvethe equation 9sin (2y+ 10°) =4 for 0°< ys$360°.

(i) Solve the cquation 3 tan®x + § sega +1=0 for Q£x<2n)Leave your
answers in terms of .

END OF PAPER
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2021 Sec 4 A-Math Prelim P2 - Xinmin

3
() By consideri Y
) By considering the general term in the binomial expansion of (x+ z) , where ais a
3 ax

constant, explain why every term js dependent on x. (31

?
(il The coefficient ofix in the expansion of (x«f»;x%ﬂ) is % . Find the possible values

of a. (3]

[Turn over
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4 T
2 () A radioactive substance () decays at a constant rate of 6% of

. . 1 ‘
M is the initial mass of 0, explain why the mass of 0 after f minute is (0.94) M. [2]

its mass every minute, If

(i} x% of O decayed after 10 minutes. Calculate, to 2 significant figures, the value
ofx. [2)

(#ii} Given that the mass of 0 left after f minutes can be expressed as Me”, find the value
of the constant £. 2]
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3

The table below shows experime
arc related by an equation of the form y=1#

ntal values of two variables X and y. Itisk
{x +1Y', where and k are constants.

——
x | 2 3 4 S 6
y 5.2 72 9.1 10.9 12.6 14.2

()  Draw the graph of jgy plottcd against igli

hoth axes.
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3

7

(if)  Usc your graph to cstimate the vatue of cach of the constants  and £, {3]
(i) Explain how the value of y when x=1.5 can be estimated using the straight line
graph. (1]
[Turn over
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b4 _ 1a*2t and
. , hs of y=2¢ an
(@) (i) Clearly labelling each graph, sketch, on the/ame axes, the grap 2]

y=-Inx.

(i) Hence, explain why the solutionof ¢ +1n Jx =0 mustliebetweenOand 1. 2]

ix
4-3xe . & suitable

(). Inordertoobtaina graphical solution of the equation x=1la

straight line can be drawn on the same set of axes as the graph of y = 2¢™* +3. Make

4--3xe™*

4

Ae*the subject of x=1n and hence find the equation of this line. [4]
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S a) i
@ () Find the range of valucs of p for which 8x- p < x* +(p~1)x+6 forall
values of x. [4]
(i) Represent the solution set of p on a number line. [1]

(b)  Find the values of p for which the line y=5x- p is a tangent to the curve
y=x+pr+3. (4]
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10
C = (D =DE= EF =k o with

The claw of a claw machine is designed such that AB= 5B
angle ABC = angle FED = 90° . The two sides of the claw, ABC and FED, hinge ot ¢ ad D
touches one another.

respectively at angle 6° with 0> 45. The claw closes when A and F

() Show that 4F = k—2k(sin& —cosf). {31

() Express sind~cosd inthe form Rsin(6—c), where R >0 and F<a<90®, [3]
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B ORI

6

. {1
(ili} Hence, find the valuc of § when the claw closes.
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. A baker filled the

12 .
A piping bag is in the shape of a conc with radius 20 cm and height 30 cm he fiosting is
piping bag with frosting to a depth of x cm and radius ¥ cm. Whﬁﬂ Pipgﬂg?
squeezed out from the tip of the piping bagat a constant rate of 80 cm’/s.
&
30cm
L 4
(i) Show that the volume of the frosting, ¥ em?, in the piping bag is given by
Vm%m’. 3]
{4

i) Find the rate of change of the depth of the frosting when ¢ =12.
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1
) Nence, find the mte of change of the rdius of the frostn
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14
Solutions to this question by accurate drawing will not be accepted.

&

A
E
0
D{-8,-2)
\/
C(’”23 ”6)

: is-a point oh
ABCD is a trapezium where 4D is parallet to BC and perpendicular 1o ,428_;56 ;s :n}:lczi a2
AD and BE passés through the origin. Points B, C and Dare (3,-2), (=2 -
respectively.

{2]
(i) Show that BCDE is a paraltelogram.
(i) Find the coordinates of E. 2]
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8 (i) Show that the coordinates of 4 is (ml 12 : 31:5—' . [4]
41 4]
{iv) Calculate the area of parallelogram BCDE. (2]
[fum over
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9 () A4BCisanisosceles triangle where AB=(3xw4J.§ )Cma AC’(ng‘4)cm’

Bcz(eﬁ —2)cm and AB=AC.
A

B C
Find, leaving your answer in the form a+/5 + &, where ¢ and b are constants,
(i) thevalue of x,

(i) the perimeter of triangle ABC.
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17

(b) Giventhat p=1log, y.express log, 27 interms of p.

1

um———,

{(€) Selve the equation log.- X =log, 6- Tog,_. 3
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18 2]

10 (a) () Differentiate f;:xsin 2 with respect to X,

: [4]
{ii) Hence find j; 3y cos2x dx.

i is gi Y oar L ient of the normal at P(1,3)
(b) The gradient of a curve is given as Exuwa+xz.'f‘hagradmna e no (1L.3)

2
on the curve is --;- and (0 is a stationary point on the curve at X

() Find the value of o and 6f b. {4
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- 19 (2]
19 (i) Find the cquation of the curve.

rm x = k, where ks
(iii) Explain why the equation of the normal at O must be of the fo "
a constant, State the value of &

END OF PAPER
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