Expressions and Functions Assessment Standard 1.4

1. (a) Points A, B and C have coordinates (-4, -3, 1), (0, -1, 0) and (4, 1, -1) respectively.
(i) Write down the corr;ponem‘s of AC.
(ii) Hence show that the points A, B and C are collinear.

(b) The point R divides ST in the ratio 3:2, as shown below. Find the coordinates of
R.
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2.  The diagram shows triangle LMN where LM = (4) and LN = ( 4 )
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(a) Find the value of LM.LN

(b) Use your answer from part (a) to find the size of the angle MLN.

3.(a) Points'S, Tand U have components (1, 2, -5), (-3, 4, 1) and (-5, 5, 4) respectively.
(i) Write down the coordinates of ST.
(i) Hence show that the points S, T and U are collinear.

(b) The point P divides 4E in the ratio 1:4, as shown below. Find the coordinates of
P ' ‘ '
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The diagram shows triangle KLM where KL = (1) and KM = (—-3).
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(a) Find the value of KL.KM

(b) Use your answer from part (a) to find the size of the angle LKM.

5.(a)

(b)

Points P, Q and R have coordinates (2, -3, 3), (6, -2, 0) and (14, 0, -6)
respectively. )

(i) Write down the components of PQ.
(i) Hence show that the points P, Q and R are collinear.

The point T divides ﬁ" in the ratio 3:1, as shown below. Find the coordinates of
T. '

S(-ﬁ,g,l Bj
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The diagram shows triangle ABC where 4B = ( 0 ) and AC = (—-2).
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(a) Find the value of AB.AC



(b) Use your answer from part (a) to find the size of the angle BAC.

7.(a) Points E, F and 6 have coordinates (1, 4, -2), (-1, 8, -1) and (-5, 16, 1)
respectively. '

(i) Write down the components of EF.
(i) Hence show that the points E, F and G are _coIIinedr.
- (b) The point P divides QR in the ratio 2:3, as shown below. Find the coordinates of
’ Q3,-1,-2).
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8. The diagram shows triangle STU where ST = ( 3 ) and ST = ( )
i 0.

U
(a) Find the value of ST.SU

(b) Use your answer from part (a) to find the size of the angle TSU.

9.(a) Given that A(3, 7, 5), B(5, 3, 2) and C(9, 13, -4) are collinear, find the value of #
(b) Find the ratio in which B divides AC.

10.(a) Given that P(2, 5, 3), Q(3, 1, p) and R(6, -11, 23) are collinear, find the value of
P '

(b) Find the ratio in which Q divides PR,



11, A cuboid crystal is placed relative to the coordinate axes as shown.

Write down the components of BC.

12. A cuboid measuring 11 cm by 5 ¢cm by 7 cm is placed centrally on top of
another cuboid measuring 17 cm by 9 cm by 8 cm.
Coordinates axes are taken as shown.

The point A has coordinates (0, 9, 8) and C has coordinates (17, 0, 8).

Write down the coordinates of B.

Werite down the components of B4 and BC.



13,

14.

The diagram shows a square-based pyramid of height 8 units.

Square OABC has a side length of 6 units.

The coordinates of A and D are (6, 0, 0) and (3, 3, 8). 'D(3,3,8) ’
Clies on the y-axis. .
C
- (a) Write down the coordinates of B. )

PRSI el ' A(6,0,0)
() Determine the components of DA and DB.
VABCD is a pyramid with a rectangular base ABCD.
Relative to some appropriate axes,
VA represents -7/ - 13/ - 11k

' v

4B represents 6/ + 6 - 6k

AD represents 8/ - 4 + 4k |

c
K divides BC in the ratio 1 : 3.

A B
Find VK in component form.



Expressions and Functions Assessment Standard 1.4 Answers

| i ' 8 4
1. (a) (i) R’:(4)=z(z)
-2 -1

! 4
(i) 4B = ( 2 ) Since

-1
(b) R(3,1,3) -
2. (a)‘ LM.IN = 20
—4
3. (a) (i) E?(z)
6

4, (a) KL.KM=-5

i | 4
5. (a) (i) Qz'(l )

6. (a) AB.AC = 22

—2
7. (a) (i) ﬁ’z(ti)

8. (a) ST.SU=2
9. (a) t=-2

' 10.(a) p=8

11.

—

12. B(3,2,15), BA= (

—3 - /14
>and F(?:(—Z)
-7 : -7
Y\ - 3
) and D—B'=(3)
‘ . \-8

' 1
14, W:m’+ﬁ+5§6=(-s)

13.  B(6,6,0), 52:’(

4
B(-4, 0, 3), €(0,2,0)and BC = ( 2 )

(b) Angle MLN = 56.4°

(ii) proof

(b) 104.4°

(ii) proof

(b) 55.7°

(i) proof

(b) 79.1°
(b) AB:BC=1:2

(b) PQ: QR=1:3

-3

7

-16

24B = AC and A is a common point, A, B and € are collinear.

(b) P(4,-1,-2)

(b) T(-5,7,9)

(b) P(-3, 3,-4)



Applications Assessment Standard 1.4
The curve y = x3(3 - x) is shown in the diagram bélow.
4 y=a(3-x)

/E)l 30 x

Calculate the shaded area enclosed between the curve and the x-axis between
x=0and x = 3.

The diagram shows the line with equation y = 2x - 3 and the curve with equation
y = x> - 5x - 3. The line and curve meet at the points where x = 0 and x = 7.

Calculate the shaded area shown in the diagram.

y=o—5x-3 74

et

Calculate the shaded area shown in the diagram.
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4.

The diagram shows the line with equation x +y = 18 and the curve with equation
y = %= 8x + 18. The line and curve meet at the points where x =0-andx = 3.

Calculate the shaded area shown in the diagram.

- e
ot} F,

i Sy =x"-8x+18

:?.
- u_./‘ “x+) =18

o X

Calculate the shaded area shown in the diagram.

di ez -3"

The diagram shows the line with equation y = x + 5 and the curve with equation
y=5+4x-x%

Calculate the shaded area shown in the diagram.

}Hl




7. Calculate the shaded drea shown in the diagram.

Ve
K"\__Iy =342x-x"
o 3T ¥
8. The diagram shows the curves with equationsy = x* - x+3and y= 3 +2x - x%.

The curves meet at the points where x = 0 and x = 1.5. '

Calculate the shaded area shown in the diagram.
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10.

The owners of a zoo intend to build a new aviary in the shape of a cuboid with a
square floor. The volume of the aviary will be 500 m>. The length of one

edge of the floor is x metres and the area A ‘'square metres of netting required
2000
=t

isgivenby A= X+

Find the dimensions of the aviary to ensure that the cost of netting is
minimised.

A goldsmith has built up a solid which consists of a triangular
prism of fixed volume with a regular tetrahedron at each end.
The surface area, A, of the solid is given by

AR =52 (2 + )

X

where xis the length of each edge of the tetrahedron.
Find the value of xwhich the goldsmith should use to
minimise the amount of gold plating required to cover the solid.

11



11, A child's beaker is in the shape of a cylinder with a hemispherical lid and a
circular flat base. The radius of the cylinder is 7 e¢cm and the height is A cm.

The surface area of plastic, A(r), needed to make the beaker is given by

AR E3E F 22

Find the value of r which ensures that the surface area of plastic is minimised.

12. A zookeeper wants to fence off six individual animal pens. Each pen is a
rectangle measuring x metres by y metres, as shown in the diagram.

(i nu||||nm|
l o
lewruwwl {
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L'l 'I ok
T ) metres

X melres

(a) The total length of fencing is 360 m. Express the total length of fencing in
terms of xand y. -

(b) The fotal area, 4 m?, of the six pens is given by A(x)= 240x- 2'x2.
Find the values of x and-y which give the maximum area and write down

this maximum area: -

12



10.

11,

12.

Applications Assessment Standard 1.4 Answers

3.3(3 _ — 323 — Mgy = 283 -123
Jy 3B —x)dx = [[(3x* — x*)dx = — =12

7 o ks : : 343 .. 2
Jy((@x=3) — (x* —5x —3))dx Shaded area = = units
Shaded area = 6; units®
Shaded area = 3%3 units?
Shaded area = 6% units?
Shaded area = % units? -

Shaded area = 9 units?

Shaded area = % units®

Xx =10 so that /= 10m, 6= 10m and A= 5m

x=2
1
r= ﬂ) 5 .35 em

3T

x = 22.5m,'y = 20m and Area = (2x)(3y) = 2700m?

13



Expressions and Functions Assessment Standard 1.1
(a) Simplify log.7 + log.3.
(b) Slmpllfy |Og35 -3 |Og32.

(c) Evaluate log,2.

loge.7

(a) Given x = PTG

find an approximation for x.

(b) Given logyy = 3.1, write an expression for the exact value of y.

(c) Giveny = 10??, find an approximation for y.

(a) Simplify log.8 + log,5.

(b) Simplify 5loge3 - logs27.

loge33
log,7 '’

(a) Given x = find an approximation for x.

(b) Given logiy = 2.5, write an expression for the exact value of y.

(c) Giveny = 10", find an approximation for y.

(a) Simplify logy6 + log,3.

(b) Simplify 2log.6 - log,9.

(a) Given x log.9 = log.11, find an approximation for x.
(b) Given logsy = 1.6, write an expression for the exact value of y.

(¢) Giveny = 10°%, find an approximation for y.

(a) Simplify log,16 - log,8.

(b) Simplify 3logs2 + logs8.

14



8. (a) Given plog.12 = 2log.17, find an approximation for p.
(b) Given log, x = 3.4, write an expression for the exact value of x.
(c) Giveny = 4*7, find an approximation for y.

9 Solve e*=35.

10.  Solve e =6-1.

11 Solve e* = 2-8.

12. Solve e*'=5-7.

Expressions and Functions Assessment Standard 1.1 Answers

1. (a)log.21 (b) logss (c) logz2 = 1
2. (a)1.404 (b) y=10% (c) 7943
3. (@logA0 OF

4. (2180 (b) y = 10°% (c) 45.71
5. (a)logyl8 )2

6. (2)1.09 (b) 3'¢ (c) 6.3

7. (a) log,2 (b) 3

8.  (a)228 (b) x = 23 (c) 42.2

9. 1.253 to 3 decimal places
10. 1.808 to 3 decimal places
11. 1.030 to 3 decimal places

12. 1740 to 3 decimal places
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