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Paper 2 (Calculator)

Higher Tier
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Time: 1 hour 30 minutes 1MA1/2H
You must have: Ruler graduated in centimetres and millimetres, 
protractor, pair of compasses, pen, HB pencil, eraser, calculator.  
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Instructions

• Use black ink or ball-point pen.
• Fill in the boxes at the top of this page with your name,  
 centre number and candidate number.
• Answer all questions.
•  Answer the questions in the spaces provided  

– there may be more space than you need.
•  You must show all your working.
• Diagrams are NOT accurately drawn, unless otherwise indicated.
• Calculators may be used. 
•  If your calculator does not have a ʌ button, take the value of ʌ to be  

3.142 unless the question instructs otherwise.

Information

• The total mark for this paper is 80
•  The marks for each question are shown in brackets 

– use this as a guide as to how much time to spend on each question.

Advice

• Read each question carefully before you start to answer it.
• Keep an eye on the time.
• Try to answer every question.
• Check your answers if you have time at the end.
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$QVZHU�$//�TXHVWLRQV�

:ULWH�\RXU�DQVZHUV�LQ�WKH�VSDFHV�SURYLGHG�

<RX�PXVW�ZULWH�GRZQ�DOO�WKH�VWDJHV�LQ�\RXU�ZRUNLQJ�

�� �D�� 6LPSOLI\� � m� × m�

� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��
���

� �E��6LPSOLI\� � ��np���

�� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��
���

� �F�� 6LPSOLI\� �
32

4

9 4

3

q r
q r

� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��
���

�7RWDO�IRU�4XHVWLRQ���LV���PDUNV�

PMT

Laws of Indices

T.ca ✗ xb= ycatb
m3+4 = m> m

>

(5 ✗ n xp})
}
= raise each term

to the powerof 3

( individually)

① 2correct terms

= g- 3×n3×(p3Pr_ (ya)b= scab
= 125 ✗n3×p9 12Jn3p9 ①
=R5n3p9 ( Ps )

}
= p3×3= pq

Laws of Indices

✗
a

Ib
= ✗

a -b

32 ✗ q9×r4 ① 2 correct terms

4¥
= F- ✗ F- ✗ if
= 8 ✗ q6×r3 gq6r3 ①
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�� �D�� )LQG�WKH�ORZHVW�FRPPRQ�PXOWLSOH��/&0��RI����DQG���

��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

���

� A� ��� × � × �� B� ��� × � × ��

� �E��:ULWH�GRZQ�WKH�KLJKHVW�FRPPRQ�IDFWRU��+&)��RI�A�DQG�B�

� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

���

�7RWDO�IRU�4XHVWLRQ���LV���PDUNV�

PMT

LCM = Productofall numbers in VennPrime Factorisation diagram ( only counting those
40 56 in the intersection once)

④ ③ ①
2

②
/ "
20 ⑤ ' zg 5 22 7

②
' '

10 ②
' '

14

⑤ ⑤ ⑤
"

② LCM __ 2×2×2-15×7

= 280 28010

⑨
2×2×3×5=60I

HCF= product of

shared prime

factors
60
①

PhysicsAndMathsTutor.com
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�� 7KH�OLQH�/�LV�VKRZQ�RQ�WKH�JULG�

x

/

y

�

�

� � � � �O

±�

±�

±�

±�

±�

±�

±�

±�

� )LQG�DQ�HTXDWLRQ�IRU�/�

� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��

�7RWDO�IRU�4XHVWLRQ���LV���PDUNV�

PMT

6

2

gradient :

Equation of a straight line m= Ay
y=mxtc Ii f-=3 ①

y=3x + c ①

When x=o y=
- g
c-
+ c-- y

- intercept

y =3>c- 6
①

y=3x -6

PhysicsAndMathsTutor.com
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�� 5D\D�EX\V�D�YDQ�IRU�������SOXV�9$7�DW����

� 5D\D�SD\V�D�GHSRVLW�IRU�WKH�YDQ�
� 6KH�WKHQ�SD\V�WKH�UHVW�RI�WKH�FRVW�LQ����HTXDO�SD\PHQWV�RI���������HDFK�PRQWK�

� )LQG�WKH�UDWLR�RI�WKH�GHSRVLW�5D\D�SD\V�WR�WKH�WRWDO�RI�WKH����HTXDO�SD\PHQWV�
� *LYH�\RXU�DQVZHU�LQ�LWV�VLPSOHVW�IRUP�

�� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

�7RWDO�IRU�4XHVWLRQ���LV���PDUNV�

PMT

it
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�� �D�� &RPSOHWH�WKH�WDEOH�RI�YDOXHV�IRU��y� �x��±�x�±��

x ±� ±� ±� � � � �

y � ±��

���

� �E��2Q�WKH�JULG��GUDZ�WKH�JUDSK�RI��y� �x��±�x�±����IRU�YDOXHV�RI�x�IURP�±��WR��
���

x

y

�

�

�

�

�

�

�

� � �O
±�

±� ±� ±�

±�

±�

±�

±�

±�

±�

PMTPhysicsAndMathsTutor.com



7

*P48528A0724* Turn over     

 
D

O
 N

O
T 

W
RI

TE
 IN

 T
H

IS
 A

RE
A

 
D

O
 N

O
T 

W
RI

TE
 IN

 T
H

IS
 A

RE
A

 
D

O
 N

O
T 

W
RI

TE
 IN

 T
H

IS
 A

RE
A

� �F�� 8VH�\RXU�JUDSK�WR�ILQG�HVWLPDWHV�RI�WKH�VROXWLRQV�WR�WKH�HTXDWLRQ��x��±�x�±��� �±�

��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

���

�7RWDO�IRU�4XHVWLRQ���LV���PDUNV�

�� $�IRUFH�RI����QHZWRQV�DFWV�RQ�DQ�DUHD�RI����FP��� �

pressure = 
force

area� 7KH�IRUFH�LV�LQFUHDVHG�E\����QHZWRQV�
� 7KH�DUHD�LV�LQFUHDVHG�E\����FP�

� +HOHQ�VD\V�
��������������������������³7KH�SUHVVXUH�GHFUHDVHV�E\�OHVV�WKDQ����´

� ,V�+HOHQ�FRUUHFW"
� <RX�PXVW�VKRZ�KRZ�\RX�JHW�\RXU�DQVZHU�

�7RWDO�IRU�4XHVWLRQ���LV���PDUNV�

PMTPhysicsAndMathsTutor.com
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�

��

��

�

�

�

�

�

�

�

�

�

O � � � � � � � � x

y

$

� (QODUJH�VKDSH�$�E\�VFDOH�IDFWRU� 1

3
�FHQWUH�������

�7RWDO�IRU�4XHVWLRQ���LV���PDUNV�

PMT

X, y
•

e.g. for thenew
Point xz , we
need to travel

f- of the distance
betweenthe
centre and Xz

so if 10,1) → (3,10)
is a shift of ( ? )

( 114)
(2,4)(f) ✗§ =/ f) from *

• •
2

the Centrepoint •12,3)
(al) •

.

: Xz = (0+1,1+3) 4,2)

= / 1,4 )

R positive SF = expecting a shape in the
same orientation

SFL I = smallershape - closer to centre

the

PhysicsAndMathsTutor.com
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�� ���SHRSOH�ZHUH�DVNHG�LI�WKH\�SUHIHU�WR�JR�RQ�KROLGD\�LQ�%ULWDLQ�RU�LQ�6SDLQ�RU�LQ�,WDO\�

� ���RI�WKH�SHRSOH�ZHUH�PDOH�
� ���RI�WKH����SHRSOH�ZKR�VDLG�%ULWDLQ�ZHUH�IHPDOH�
� ��PDOHV�VDLG�,WDO\�
� ���SHRSOH�VDLG�6SDLQ�

� 2QH�RI�WKH�IHPDOHV�LV�FKRVHQ�DW�UDQGRP�

� :KDW�LV�WKH�SUREDELOLW\�WKDW�WKLV�IHPDOH�VDLG�6SDLQ"

�� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

�7RWDO�IRU�4XHVWLRQ���LV���PDUNV�

PMT

B 5 I total

M 4 8 38

F 11 2. 3 8 22

Total 32 12 16 60 ①

Total for I = 60-32-12=16 ①
F choosing I = 16-8=8 ①
Total F = 60-38=22

F choosing 5 = 22-11-8--3

Females who chose Spain
p ( the chosen female said Spain)=

Total number of females
= ¥

÷ ①

PhysicsAndMathsTutor.com
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�� -HDQ�LQYHVWV���������LQ�DQ�DFFRXQW�SD\LQJ�FRPSRXQG�LQWHUHVW�IRU���\HDUV�

� ,Q�WKH�ILUVW�\HDU�WKH�UDWH�RI�LQWHUHVW�LV�x�
� $W�WKH�HQG�RI�WKH�ILUVW�\HDU�WKH�YDOXH�RI�-HDQ¶V�LQYHVWPHQW�LV��������

� ,Q�WKH�VHFRQG�\HDU�WKH�UDWH�RI�LQWHUHVW�LV�
x
�
�

� :KDW�LV�WKH�YDOXH�RI�-HDQ¶V�LQYHVWPHQW�DW�WKH�HQG�RI���\HDUV"

��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

�7RWDO�IRU�4XHVWLRQ���LV���PDUNV�

PMT

← ✗ + ¥0) xolo increase written as a

decimal multiplier

setup equation for interest in year 1 :

12000 ✗ ( It ¥o ) = 12336 ①

I + I
too

= 1. 028 . . .

I = 0.028 . - .

100

x = 2.8 ①

Find year 2 rate ofinterest :

E- = = 1.4 % ①

1.44 . increase written as

✓ a decimal multiplier

Year 2 interest :
12336 × 1.014 = 12508 .TO ①

f
'

compound interest
'

so we work with the 12508.70 ①
Value at the end of the firstyear

PhysicsAndMathsTutor.com
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��� 7KH�YHFWRU�D�DQG�WKH�YHFWRU�E�DUH�VKRZQ�RQ�WKH�JULG�

D

E

x� � � �

y

�

�

�

O

� �D�� 2Q�WKH�JULG��GUDZ�DQG�ODEHO�YHFWRU�±�D
���

� �E��:RUN�RXW��D����E��DV�D�FROXPQ�YHFWRU�

����������������

���������������

���

�7RWDO�IRU�4XHVWLRQ����LV���PDUNV�

PMT

: i: →

"

, -
- - Ñ •- - - too

,
+ I 1-1

L -Za i

1- 4
i

Th - - - - -too
- 2

✓
a as a column vector

q -214=-4 :/ =/¥:) -1
: :)

Vectors only snow magnitude
and

direction, so can be drawn anywhereon
thegrid .

Work out a and b as column vectors :

(E) 3 ①
a-- (d) b =L . 's )

is -4
at 2b = (d) + 21 - 's ) ①

= I :) +¥:;)
=/¥1
= (1)

PhysicsAndMathsTutor.com
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��� I�DQG�J�DUH�IXQFWLRQV�VXFK�WKDW

I�x�� �
�
�x
������DQG������J�x�� ��x�

� �D�� )LQG�I�±��

�� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

���

� �E��)LQG�IJ���

�� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

���

�7RWDO�IRU�4XHVWLRQ����LV���PDUNV�

PMT

7

← substitute ✗ = -5

into ffx) function .

f ( - 5) = 2- =
2-

f- 5)2 25

¥

'[ composite function
'

dog then do f ' = ffglx )) = f- ( g (1) )

g (1) = 4×1310
= 4

f (4) = 2- =
2- = I

42 16 8 f- ①

PhysicsAndMathsTutor.com
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��
y

xO

*UDSK�$

y

xO

*UDSK�%

y

xO

*UDSK�&

y

xO

*UDSK�'

� 7KH�JUDSKV�RI�y�DJDLQVW�x�UHSUHVHQW�IRXU�GLIIHUHQW�W\SHV�RI�SURSRUWLRQDOLW\�

� 0DWFK�HDFK�W\SH�RI�SURSRUWLRQDOLW\�LQ�WKH�WDEOH�WR�WKH�FRUUHFW�JUDSK�

7\SH�RI�
SURSRUWLRQDOLW\ *UDSK�OHWWHU

y v x

y v x�

y v x

y v
 
�
x

�7RWDO�IRU�4XHVWLRQ����LV���PDUNV�

PMT

Of the form

y=mx
to

c- 0

y=mc

tends to axis

y= Roc
2

"
doesn't goinrough origin

constant of

\ Proportionality
yikx B

Straight→ y = moc + c
→

line

graph f ☐ ① 2 correct

① 4 correct

y=kx2 A
+ quadratic

C

T
inversely proportional

as y increases , x decreases
proportionally

- will not go through the origin
There are no real solutions fory
When ✗ = o ( f- X) , so thegraph
will tend to the y axis .

PhysicsAndMathsTutor.com
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��

B
O

A

D

C

E

F

xq

yq

� A��B��C�DQG�D�DUH�SRLQWV�RQ�WKH�FLUFXPIHUHQFH�RI�D�FLUFOH��FHQWUH�O�
� FDE�LV�D�WDQJHQW�WR�WKH�FLUFOH�

� �D�� 6KRZ�WKDW� � y�±�x� ����
<RX�PXVW�JLYH�D�UHDVRQ�IRU�HDFK�VWDJH�RI�\RXU�ZRUNLQJ�

���

� '\ODQ�ZDV�DVNHG�WR�JLYH�VRPH�SRVVLEOH�YDOXHV�IRU�x�DQG�y�

� +H�VDLG�
³y�FRXOG�EH�����DQG�x�FRXOG�EH������EHFDXVH�����±����� ���´

� �E�� ,V�'\ODQ�FRUUHFW"�
<RX�PXVW�JLYH�D�UHDVRQ�IRU�\RXU�DQVZHU�

�� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

���

�7RWDO�IRU�4XHVWLRQ����LV���PDUNV�

PMT

¥7K +aoj

-
alternate

segment

The tangent of the circle is perpendicular to its radius

i. LODE = ( ODF = 90 ①

LBDE = ✗ + LODE LBDE=y due to the alternate segment theorem
① correct circle theorems forchosen

= It 90 method

.
: LBDE-_y=xt 90 y=x +90

g-a- 90 as required ①

No
, y must be less than 180 as it is an angle in a triangle

PhysicsAndMathsTutor.com
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��� 7KH�GLVWDQFH�WLPH�JUDSK�VKRZV�LQIRUPDWLRQ�DERXW�SDUW�RI�D�FDU�MRXUQH\�

���

���

���

���

��

��

��

��

�
�

7LPH��VHFRQGV�

'LVWDQFH�WUDYHOOHG�
�PHWUHV�

� � � � � � � �

� 8VH�WKH�JUDSK�WR�HVWLPDWH�WKH�VSHHG�RI�WKH�FDU�DW�WLPH���VHFRQGV�

�� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��P�V

�7RWDO�IRU�4XHVWLRQ����LV���PDUNV�

PMT

5- f- = ¥

m = Dy_
DX

The gradient of a
distance- timegraph
at agiven point will
give us avaluefor the
speed .

byt ① Drawa tangent
at t --5 ①

DX

Finding the gradient of the tangent :
M = Speed = Ay
I

= 6
7. 8- 3- 2

= GI ①
4.6

= 13.9

Any value in the range11-19 m/s
13.9

①

PhysicsAndMathsTutor.com
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��� $�GDUWV�WHDP�LV�JRLQJ�WR�SOD\�D�PDWFK�RQ�6DWXUGD\�DQG�RQ�6XQGD\�
� 7KH�SUREDELOLW\�WKDW�WKH�WHDP�ZLOO�ZLQ�RQ�6DWXUGD\�LV�����

� ,I�WKH\�ZLQ�RQ�6DWXUGD\��WKH�SUREDELOLW\�WKDW�WKH\�ZLOO�ZLQ�RQ�6XQGD\�LV�����
� ,I�WKH\�GR�QRW�ZLQ�RQ�6DWXUGD\��WKH�SUREDELOLW\�WKDW�WKH\�ZLOO�ZLQ�RQ�6XQGD\�LV�����

� �D�� &RPSOHWH�WKH�SUREDELOLW\�WUHH�GLDJUDP�

ZLQ

QRW�ZLQ
�� � � � � � � � � � � � � � � � � � �

ZLQ

QRW�ZLQ
�� � � � � � � � � � � � � � � � � � �

� � � � � � � � � � � � � � � � � � � �

ZLQ

QRW�ZLQ
�� � � � � � � � � � � � � � � � � � �

6DWXUGD\ 6XQGD\

����

��� � � � � � � � � � � � � � � � � �

���

� �E��)LQG�WKH�SUREDELOLW\�WKDW�WKH�WHDP�ZLOO�ZLQ�H[DFWO\�RQH�RI�WKH�WZR�PDWFKHV�

�� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��
���

�7RWDO�IRU�4XHVWLRQ����LV���PDUNV�

PMT

⑨
⑤

following a win on Saturday ,
they win on
⑨ Sunday
0.67

^

0.33
1-0-67=0.33

hadst""

set of outcomes

= probabilities ⑥
must sum

0.55
① tot 0.35

1- 0.45=0.55

1-0.35=0.65
0.65 ①

(horizontally)
working across → tree diagram , so we multiply

P(win on sat , lose on sun)= 0.45×0.33=0.1485 ① Probabilities .

P( lose on sat, winonsun)= 0.55×0.35=0-1925

Total probability = 0.14851-0-1925 ①
= 0.3410

0.341
①

PhysicsAndMathsTutor.com
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��� �D�� 2Q�WKH�JULG��GUDZ�WKH�JUDSK�RI��x����y�� ������

x

y

�

�

�

� � �O

±�

±�

±�

±�±� ±�

���

� �E��+HQFH�ILQG�HVWLPDWHV�IRU�WKH�VROXWLRQV�RI�WKH�VLPXOWDQHRXV�HTXDWLRQV

x����y�� ������
�x���y� ��

�� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��
���

�7RWDO�IRU�4XHVWLRQ����LV���PDUNV�

PMT

← centre 10,0)

circle 9
T radius =Ezo = 3.5

22 andy2 inequation

(-1.2/3.3) • ✗

✗

✗ * ✗

✗

• (2.0, - 2. 9)

:
① Draw on grid - find where it melts the

circle

①
2 correct

①
✗ = 2.0 y = -2.9 , ✗ =- l - Z y =3-3

PhysicsAndMathsTutor.com
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��� 7KH�KLVWRJUDP�VKRZV�LQIRUPDWLRQ�DERXW�WKH�WLPHV�WDNHQ�E\�VRPH�VWXGHQWV�WR�ILQLVK�D�SX]]OH�

�

���

���

���

���

�
�

7LPH�WDNHQ��t�PLQXWHV�

)UHTXHQF\�
GHQVLW\

�� �� �� �� �� ��

� �D�� &RPSOHWH�WKH�IUHTXHQF\�WDEOH�IRU�WKLV�LQIRUPDWLRQ�

7LPH�WDNHQ��t PLQXWHV� )UHTXHQF\

����t -�� �

� ����t -���

�����t -���

�����t -���

�����t -���
� ���

PMT

Frequency -_ Frequency density
✗ Classwidth

class width 4 0.4×10
= 15-5=10

→

6 ① 0.6×10

5 1×5

4 0<2×20

①

PhysicsAndMathsTutor.com
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� �E��)LQG�DQ�HVWLPDWH�IRU�WKH�ORZHU�TXDUWLOH�RI�WKH�WLPHV�WDNHQ�WR�ILQLVK�WKH�SX]]OH�

�� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��PLQXWHV
���

�7RWDO�IRU�4XHVWLRQ����LV���PDUNV�

PMT

① ,
= Ntl

CF 4-
th Value

4

23+1 24
8

-4
=
a-
= 6th ①

14

19 6"value is in the 5<-4-15 interval

23 6T¥ = £
✓halfway through interval

i 15-5=10 5+(1-9)=10
yN=Ef=23 ①lower bound

of interval 10
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��� ABCDEFGH�LV�D�FXERLG�

A B

D C

F

E

G

H

� AB� �����FP
� CH� �����FP
� $QJOH�BCA� ���q

� )LQG�WKH�VL]H�RI�WKH�DQJOH�EHWZHHQ�AH�DQG�WKH�SODQH�ABCD��
*LYH�\RXU�DQVZHU�FRUUHFW�WR���GHFLPDO�SODFH�

�� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
q

�7RWDO�IRU�4XHVWLRQ����LV���PDUNV�

PMT

✓ g. , ,m

WasE¥&_or
( HCA and LABC Must be 90°

as we are working witha
cuboid .

Since = f-

Calculating A

.

Sinus = ①
Ac : Ac

c ①A C = = 9.8231
. . .

Sin 48 [
Finding < MAC

:

µ
Use the exact valve

C- and = E- in calculations

a

8.10
tan 0=9%231

. . .

①
9.8231

. -
?

a
o= tan"({÷za

. . .

)
= 39.508

= 39.5
around to Idp '

①
39.5
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��� 6KDSH�6�LV�RQH�TXDUWHU�RI�D�VROLG�VSKHUH��FHQWUH�O�

9ROXPH�RI�VSKHUH� � 4

3
ʌU�

6XUIDFH�DUHD�RI�VSKHUH� ��ʌU��

U

6KDSH�6

O

� 7KH�YROXPH�RI�6�LV����ʌ��FP�

� )LQG�WKH�VXUIDFH�DUHD�RI�6�
� *LYH�\RXU�DQVZHU�FRUUHFW�WR���VLJQLILFDQW�ILJXUHV�
� <RX�PXVW�VKRZ�\RXU�ZRUNLQJ�

�� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��FP�

�7RWDO�IRU�4XHVWLRQ����LV���PDUNV�

PMT

Finding r : ← volumeof a whole sphere

↳ ✗ 576T€ ¥#3 ① = 4 ✗ volumeof s

2304 = ¥r3
is = 3×2304

a-
r = ¥28
r = 12cm ①

SA of curved (outer) face :

f- ✗ 4Ñr2= Are ①

SA Of Other faces : a- half circles

with radius r

✗ 2 = strz

Total SA = jtrztjtrz =2str2 ①

ZJTR -= 2×37×122

= 28851 ① to 3sf
= 904.779 . . .

905

PhysicsAndMathsTutor.com
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��� 0DUWLQ�GLG�WKLV�TXHVWLRQ�

5DWLRQDOLVH�WKH�GHQRPLQDWRU�RI�
14

2 3+

� +HUH�LV�KRZ�KH�DQVZHUHG�WKH�TXHVWLRQ�

� 14

2 3

14 2 3

2 3 2 3+
= × −

+ −
( )

( )( )

� = −
+ − +

28 14 3

4 2 3 2 3 3

� = −28 14 3

7

� = −4 2 3

� 0DUWLQ¶V�DQVZHU�LV�ZURQJ�

� �D�� )LQG�0DUWLQ¶V�PLVWDNH�

�� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

���

� 6LDQ�GLG�WKLV�TXHVWLRQ�

5DWLRQDOLVH�WKH�GHQRPLQDWRU�RI�
5

12

� +HUH�LV�KRZ�VKH�DQVZHUHG�WKH�TXHVWLRQ�

� 5

12

5 12

12 12
=

×

� = ×5 3 2

12

� = 5 2

4

� 6LDQ¶V�DQVZHU�LV�ZURQJ�

� �E��)LQG�6LDQ¶V�PLVWDNH�

�� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

���

�7RWDO�IRU�4XHVWLRQ����LV���PDUNV�

PMT

(2+5%31%05)
er

= (2×2)+(2×53)+ (2×-03)+(53×-05)
= 4+253-253-30

Fs ✗ - Fs = - V9 = - 3

53 ✗ - B =-3
,
not 3

plz = 54530
= 253

Mz = 253
,
not 352
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��� -DFNVRQ�LV�WU\LQJ�WR�ILQG�WKH�GHQVLW\��LQ�J�FP���RI�D�EORFN�RI�ZRRG��
7KH�EORFN�RI�ZRRG�LV�LQ�WKH�VKDSH�RI�D�FXERLG�

� +H�PHDVXUHV
� � WKH�OHQJWK�DV������FP��FRUUHFW�WR�WKH�QHDUHVW�PP
� � WKH�ZLGWK�DV������FP��FRUUHFW�WR�WKH�QHDUHVW�PP
� � WKH�KHLJKW�DV������FP��FRUUHFW�WR�WKH�QHDUHVW�PP

� +H�PHDVXUHV�WKH�PDVV�DV������J��FRUUHFW�WR�WKH�QHDUHVW���J�

� %\�FRQVLGHULQJ�ERXQGV��ZRUN�RXW�WKH�GHQVLW\�RI�WKH�ZRRG��
*LYH�\RXU�DQVZHU�WR�D�VXLWDEOH�GHJUHH�RI�DFFXUDF\�

� <RX�PXVW�VKRZ�DOO�\RXU�ZRUNLQJ�DQG�JLYH�D�UHDVRQ�IRU�\RXU�ILQDO�DQVZHU�

�7RWDO�IRU�4XHVWLRQ����LV���PDUNV�

727$/�)25�3$3(5�,6����0$5.6

PMT

Mu = 1972 .5① M
,
= 196> .g

¥2-5g Mass = 1970+-2 -5g

✓=L xwxh Vu = ↳ ✗Wuxhu
←
The product of larger rwmbersisa

larger number

↳ ☐

= 13.25×16.05×21-75,,z?ÉÉ÷
= 4625.4 - - -w/ 16.0 16.0s | , g. as

h 21-7
/
21-75 21-65 Yrs = 45 40.9 . . .

①

a- 7-
✓ greater

numerator

du=Mu_ f= largest
Vc ← lower denominator

valuedi-Y-du-%3f-o.gs
. .

.= 0.4344 . . .
do M° = 0.4254 . . .

4625.4 . - . ①

0.43g /cm}
Both the upper and lower bounds for density

round to 0.43 to Zdp . ①
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