BHASVIC Maths

Section A: Q1-6 90 mins

Section B: Q1 -6 90 mins

Section C: Q1-6 90 mins

Notices:

- Remember teacher subject extension drop ins are every lunch time in room 24
A2 Doubles students are available for drop in help almost every period, every
day, in room 7




BHASVIC Maths PS3 Section A

1. Sketch the following functions where each function is defined on domain, x e R._.

State the range of each function.

(a) Flx)=(x+1)*+4, x=0 (b) flx)y=1-¢&, x=20 (c) flx)=3Inx, x=0

. Find the following integrals by considering what has been differentiated

{a}f sec dxtan 3xdx (b) Icc-s ecxcot xdx (c) I5E:c12x:ir

. The finite region R is bounded by the x-axis and
the curve with equation y = —=x*+ 2x + 3, x =0,

The curve meets the x-axis at points A and B.

slomsuy

a Find the coordinates of point A and point B.
b Find the area of the region R,




BHASVIC Maths PS3 Section A

4. A box is being pushed and pulled across a rough surface
by constant forces as shown in the diagram,
The box 1s moving at a constant speed. By modelling
the box as a particle, show that the magnitude of the
resistance due to [riction Fis 25(3v2 + 23 )N.

. For the events 4 and B, P(4 n B') = 0.34,
P(A'n B)=0.13and P(4 u B) = 0.62.

a Draw a Venn diagram to illustrate the ¢ Find P(A|B").
complete sample space for the events 4 d Determine whether or not 4 and B are

and B. independent.
Write down the values of P(4) and
P(B).

2 6 N
x—1 (x-1)2x+1)

6. Given that f{x)=

> 1,

slomsuy

(a) Prove that f{x) = i (b)  Find the range of f.
+

(c) Find f~I(x) and state 1ts domain_ (d)  State the range of f71(x).
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1. Find the function f'(x) where f () is:

a) 'I::# b) e*sin®x

. A diver launches herself off a springboard. The height of the diver, in metres, above the pool
t seconds after launch can be modelled by the following function:

h(=5t-102410,1=0
a How high is the springboard above the water?
b Use the model to find the time at which the diver hits the water.

¢ Rearrange h(1) into the form A — B(¢ — C)? and give the values of the constants
A, Band C

d Using your answer to part ¢ or otherwise, find the maximum height of the diver, and
the time at which this maximum height is reached.

SloMsuy

3. Prove that
a)

b) Prove that cns[x - §J+ siﬂ(x + g]s 3 cosx

c) Prove that secx + cosecy cotx = sgcx cosec’y
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4. A particle P is projected from a point on a horizontal plane with speed U at an angle of
elevation 4.

U/2sin 20
T
b Hence find, as # varies, the maximum range of the projectile.

a Show that the range of the projectile 1s

2
¢ Given that the range of the projectile is 2%, find the two possible value of £,

Give your answers to the nearest 0.1°,

The probability that Joanna oversleeps

is 0.15. If she oversleeps, the probability
that she 1s late to college 1s 0.75. If she
gets up on time, the probability that she is
late to college is 0.1.

a Find the probability that Joanna is late b Find the probability that Joanna

SloMsuy

overslept given that she is late to

to college on any particular day.
college.

. 63— Txl4+ 3 C Iy
6. Given that ECE T Sdv+ B+ o+

A B Cand 13,

find the values of the constants
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437 —6x+8x—5 . ;
1. Show that - ?T 1 i can be written 1n the form .»eL‘f‘—B:u:—C—?Dl
2x= 2x=

where 4. B, C and D are constants to be found.

(a) Simplify (b)  Solve the equation

2
X +7x+12 In (x* + 7x + 12) — 1 =In (2x* + 9x + 4)
2x> +9x+4

el

giving your answer in terms of e.

The diagram shows a sketch of the curve with equation, v = fix),
dx+ 3 o 1

x+2)2x -1y "2

Find the area of the shaded region bounded by the curve,

Lthe x-axis and the lines x =1 and x = 2.

slomsuy

where [[x) =
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4. A packing crate of mass 10 kg rests on rough horizontal ground. It is filled with books which
are evenly distributed through the crate. The coefficient of friction between the crate and the
ground is 0.3,

a Find the mass of the books if the crate is in limiting equilibrium under the effect of a
horizontal force of magnitude 147 N.
b State what modelling assumptions you have made.

5. The venn diagram shows the number of sports

values of v, 3 and -.

A B c
club members liking three different sports.
Given that there are 50 members in tatal, o
P{CY = 3P(A) and P{not B) = 0.76, find the
18

slomsuy

6. The maximum point on the curve with equation vy =x+/sinx where 0 <x < 7 is 4. Show that the x coordinate of 4
satisfies the equation 2 tanx+x=0.




BHASVIC Maths PS3 Answers: Section A

1. a)f(x)z5 b) f(x)<0 c) x<f(x)<xorfix)eR

2. a) %SECEI+E (b)—cosecx+ ¢ c) %IEII. Ix+c

3. a (-1,0)and (3, 0)

V U01}09S




BHASVIC Maths PS3 Answers: Section A

4. Ri=): F=150c0845 + 100¢os 30

15002 . 100.3
7 T 3

= 25(3V2 + 2/3)N

b P(A) = 0.49, P(B) = 0.28
C :—; or 0.472 (3 5.f)

d No: P(A) = PIB) = PA N B)

6. b) feR:F=0 c) f'l{x}=?=xefﬂ:xi[} d) £ 1) = 1

X

V U01}09S




BHASVIC Maths PS3 Answers: Section B

}Smh-ﬂuﬂx

tanx—x sec®xlna
1. a - c)

xtancx

b) e¥sinx(sinx + 2 cos x)

2. a 10m b 1.28s
¢ hit) =10.625 - 10(¢ - 0.25)*
A=10625B=10,C=0.25
d 10.625mat0.255

3. Proof

g uonoas
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Rit): s = Usind { ——gz

When particle stnku.a plane, 5 = 0 = t({U/sind - -;]l
Sot=00rt= E'Uhmﬂ'

Ri=ks=0t= U[‘ll‘iﬂ {.&Hamﬂ} IF'-.m 2

b % ¢ 20.9° 69.1° [nparEﬁll}‘l"l

5. a 0.198(3sf) b 12 or0.570(35f)

g uonoas

_ _ _ 34 _T73
6. A=2,B=-3,c=3%p=1
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1. 4=2,B=-4,C=6_D=-11

9 uonoas
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6. Proof

9 uonoas
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