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公司简介 

北京市梓桢国际是北京最早（2005年）从事 A-Level教学研究、A—Level教学书籍的编写出版、A—Level

教育培训的机构，同时我们也为 A-Level学生提供科学而专业的教学咨询与评估.  

  2005年以来，我们一直为“打造国内精品的 A-Level私塾”而努力： 

  筹集 A—Level教学资源——研究 A—Level课程——亲自实践 A—Level教学——聘用并培训 A—Level

教师——编写真正适合大陆学生的 A—Level教学讲义和书籍。  

  我们萃取各校优秀外教的讲义/习题/练习册与从国外购的学习资料中优秀的部分，编了近 20本大小的

习题及讲义，这是国内第一批 A-Level教学资料：包括《A-Level教材注解》、《A-Level考试考点精讲》、《历

年 CIE 高考真题分类汇编》、《A-Level 教科书经典题集粹》等等。基于多年对 A-Level 课程的研究并结合

公司的内部讲义、资料，我们形成了一套精辟的教学模式，对于有一定语言基础的学生，每门理论课只需

上 8至 10次，每次 3小时，就能学透国内一整年的 A-Level课程。 

  多年来，我们接触了大量背景不同却持着同一个留学梦的孩子们，有很多国内 A-Level 在读生来中心

课外辅导；也有去英国读 A-Level 的孩子在出国前来提前预习；还有英国 A-Level 在读生利用圣诞节、复

活节来中心进行 A-Level 高考的考前辅导；还有不少成绩较好的国内在读高中生利用寒暑假来中心学

A-Level课程，3至 4个月的时间学完 AS/A2并充分备考，也考入了英国理想的大学……  

  为了能为更多的孩子圆留学梦，在培训辅导部稳步拓展的同时，北京梓桢国际教育又与北京市私立树

人·瑞贝学校（成立于 1993 年）合作，开设了全日制住宿教学部与全脱产/半脱产住宿教学部，现已面向

全国招生，旨在建立一个以培训准备赴英、美、加、澳等国家就读大学本科课程的高中学生为对象的国际

教育考试优质培训基地，基本课程包括 A-Level 课程、SAT 课程、AP 课程及雅思、托福课程，国际高中采

用国外高中教材，理论课同时采用中教汉英双语与外教全英语授课。 
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Section A Velocity and Acceleration 

（Chapter 1） 
1  

      

A man runs in a straight line. He passes through a fixed point A with constant velocity 7ms
_1

 at 

time t = 0. At time t s his velocity is vms
_1

. The diagram shows the graph of v against t for the 

period 0 ≤ t ≤ 40.            （02w） 

(i) Show that the man runs more than 154m in the first 24 s. [2] 

(ii) Given that the man runs 20m in the interval 20 ≤ t ≤ 24, find how far he is from A when t = 

40.[2] 
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2    

 

The diagram shows the velocity-time graphs for the motion of two cyclists P and Q, who travel in 

the same direction along a straight path. Both cyclists start from rest at the same point O and both 

accelerate at 2ms
−2

 up to a speed of 10ms−1. Both then continue at a constant speed of 

10ms
−1

.(03s) 

Q starts his journey T seconds after P. 

(i) Show in a sketch of the diagram the region whose area represents the displacement of P, 

from O,at the instant when Q starts. [1] 

Given that P has travelled 16m at the instant when Q starts, find 

(ii) the value of T, [3] 

(iii) the distance between P and Q when Q’s speed reaches 10ms
−1

. [2] 
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3   

               

    A boy runs from a point A to a point C. He pauses at C and then walks back towards A until reaching 

the point B, where he stops. The diagram shows the graph of v against t, where vms
−1

 is the boy
,
s 

velocity at time t seconds after leaving A. The boy runs and walks in the same straight line 

throughout. (04s) 

(i) Find the distances AC and AB. [3] 

(ii) Sketch the graph of x against t, where x metres is the boy
,
s displacement from A. Show clearly 

the values of t and x when the boy arrives at C, when he leaves C, and when he arrives at B. [3] 

4     

 

    Particles P and Q start from points A and B respectively, at the same instant, and move towards 

each other in a horizontal straight line. The initial speeds of P and Q are 5ms
−1

 and 3ms
−1

 

respectively. The accelerations of P and Q are constant and equal to 4ms
−2

 and 2ms
−2

 respectively 

(see diagram).（04w） 

(i) Find the speed of P at the instant when the speed of P is 1.8 times the speed of Q. [4] 

(ii) Given that AB = 51 m, find the time taken from the start until P and Q meet. 
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5          

 

The diagram shows the velocity-time graph for a lift moving between floors in a building. The 

graph consists of straight line segments. In the first stage the lift travels downwards from the 

ground floor for 5 s, coming to rest at the basement after travelling 10 m. (05s)                

(i) Find the greatest speed reached during this stage. [2] 

The second stage consists of a 10 s wait at the basement. In the third stage, the lift travels upwards 

until it comes to rest at a floor 34.5m above the basement, arriving 24.5 s after the start of the first 

stage. The lift accelerates at  2ms
−2

 for the first 3 s of the third stage, reaching a speed of V ms
−1

. 

Find 

(ii) the value of V, [2] 

(iii) the time during the third stage for which the lift is moving at constant speed, [3] 

(iv) the deceleration of the lift in the final part of the third stage. [2] 

 

 

6  A car travels in a straight line with constant acceleration ams
−2

. It passes the points A, B and C, 

in this order, with speeds 5ms
−1

, 7ms
−1

 and 8ms
−1

 respectively. The distances AB and BC are d1 m 

and d2 m respectively. 
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(i) Write down an equation connecting 

(a) d1 and a, 

(b) d2 and a.                                                      [2] 

(ii) Hence find d1 in terms of d2.                                       [2] 

 

 

7 

 

The diagram shows the displacement-time graph for a car
’
s journey. The graph consists of two 

curved parts AB and CD, and a straight line BC. The line BC is a tangent to the curve AB at B and a 

tangent to the curve CD at C. The gradient of the curves at t = 0 and t = 600 is zero, and the 

acceleration of the car is constant for 0 < t < 80 and for 560 < t < 600. The displacement of the car 

is 400m when t = 80.       (05w)                             

(i) Sketch the velocity-time graph for the journey. [3] 

(ii) Find the velocity at t = 80. [2] 

(iii) Find the total distance for the journey. [2] 

(iv) Find the acceleration of the car for 0 < t < 80. [2] 
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8                  

 

The diagram shows the velocity-time graph for the motion of a small stone which falls vertically 

from rest at a point A above the surface of liquid in a container. The downward velocity of the 

stone t s after leaving A is v ms
−1

. The stone hits the surface of the liquid with velocity7ms
−1

 when 

t = 0.7. It reaches the bottom of the container with velocity  5ms
−1

 when t = 1.2.  （06s）      

                                                 

(i) Find 

(a) the height of A above the surface of the liquid, 

(b) the depth of liquid in the container.[3] 

(ii) Find the deceleration of the stone while it is moving in the liquid. [2] 

(iii) Given that the resistance to motion of the stone while it is moving in the liquid has magnitude 

0.7N, find the mass of the stone. [3] 

9  A train travels from A to B, a distance of 20 000m, taking 1000 s. The journey has three 

stages. In the first stage the train starts from rest at A and accelerates uniformly until its speed is V 

ms
−1

. In the second stage the train travels at constant speed V ms−1 for 600 s. During the third stage 

of the journey the train decelerates uniformly, coming to rest at B.  

(i) Sketch the velocity-time graph for the train’s journey. [2] (08w) 

(ii) Find the value of V. [3] 
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(iii) Given that the acceleration of the train during the first stage of the journey is 0.15 ms
−2

, find 

the distance travelled by the train during the third stage of the journey. [4] 

 

 

 

10   

   

    A train starts from rest at a station and travels in a straight line until it comes to rest again at the next 

station. The displacement-time graph above refers to the journey. (01w) 

     (i) The speed of the train is constant from t = 120 to t = 440. Find this speed.[2]                 

                                          

 (ii) Given that the acceleration of the train is constant from t = o to t= 120 and from t = 440 to t = 

480, make a sketch of the velocity-time graph for the journey, showing the maximum speed of the 

train.  [3]  

 

 

 

 

http://www.alevelzizhen.com/


  梓桢国际内部教学资料 报班电话 15001212231  www.alevelzizhen.com 

登陆公司网站可以免费下载学习资料  各个教室常年免费答疑，自习 

 

 10 

11  

 

Two particles P and Q move vertically under gravity. The graphs show the upward velocity v 1ms  

of the particles at time t s, for 0 ≤ t ≤ 4. P starts with velocity V 1ms  and Q starts from rest. 

(10w/41/1) 

(i) Find the value of V. [2] 

Given that Q reaches the horizontal ground when t = 4, find 

(ii) the speed with which Q reaches the ground, [1] 

(iii) the height of Q above the ground when t = 0. [2] 

 

 

12   

 

The diagram shows the velocity-time graph for a particle P which travels on a straight line AB, 
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where v 1ms  is the velocity of P at time t s. The graph consists of five straight line segments. The 

particle starts from rest when t = 0 at a point X on the line between A and B and moves towards A. 

The particle comes to rest at A when t = 2.5. (10w/42/6) 

(i) Given that the distance XA is 4m, find the greatest speed reached by P during this stage 

of the motion. [2] 

In the second stage, P starts from rest at A when t = 2.5 and moves towards B. The distance AB is 

48m. The particle takes 12 s to travel from A to B and comes to rest at B. For the first 2 s of this 

stage P accelerates at 3 2ms , reaching a velocity of V 1ms . Find 

(ii) the value of V, [2] 

(iii) the value of t at which P starts to decelerate during this stage, [3] 

(iv) the deceleration of P immediately before it reaches B. [2] 

13   

 

The diagram shows the velocity-time graph for the motion of a machine’s cutting tool. The graph 

consists of five straight line segments. The tool moves forward for 8 s while cutting and then takes 

3 s to return to its starting position. Find (10s/41/2) 

(i) the acceleration of the tool during the first 2 s of the motion, [1] 

(ii) the distance the tool moves forward while cutting, [2] 

(iii) the greatest speed of the tool during the return to its starting position. [2] 
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14  

 

The velocity-time graph shown models the motion of a parachutist falling vertically. There are 

four stages in the motion: (11s/42/3) 

• falling freely with the parachute closed, 

• decelerating at a constant rate with the parachute open, 

• falling with constant speed with the parachute open, 

• coming to rest instantaneously on hitting the ground. 

(i) Show that the total distance fallen is 1048m. [2] 

The weight of the parachutist is 850N. [5] 

(ii) Find the upward force on the parachutist due to the parachute, during the second tage.  

15   

 

The diagram shows the velocity-time graphs for the motion of two particles P and Q, which travel 

in the same direction along a straight line. P and Q both start at the same point X on the line, but Q 
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starts to move T s later than P. Each particle moves with speed 2.5 1ms  for the first 20 s of its 

otion. The speed of each particle changes instantaneously to 4 1ms  after it has been moving for 20 

s and the particle continues at this speed. (11s/43/4) 

(i) Make a rough copy of the diagram and shade the region whose area represents the is 

placement of P from X at the instant when Q starts. [1] 

It is given that P has travelled 70m at the instant when Q starts. 

(ii) Find the value of T. [2] 

(iii) Find the distance between P and Q when Q’s speed reaches 4 1ms . [2] 

(iv) Sketch a single diagram showing the displacement-time graphs for both P and Q, with values 

shown on the t-axis at which the speed of either particle changes. [2] 
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Section B Forces 

Resolving Forces（Chapter 4） 

Friction（Chapter 5） 

Force as a Vector Quantity（Chapter 10） 
1   

                            

 A force, whose direction is upwards parallel to a line of greatest slope of a plane inclined at 35
。
to 

the horizontal, acts on a box of mass 15 kg which is at rest on the plane. The normal component 

of the contact force on the box has magnitude R newtons (see Fig. 1).                  (02w) 

(i) Show that R = 123, correct to 3 significant figures. [1] 

                    

 

When the force parallel to the plane acting on the box has magnitude X newtons the box is about to 

move down the plane, and when this force has magnitude 5X newtons the box is about to move up 

the plane (see Fig. 2). 
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(ii) Find the value of X and the coefficient of friction between the box and the plane. [7] 

2    

                   

Three coplanar forces of magnitudes 10N, 10N and 6N act at a point P in the directions shown in 

the diagram. PQ is the bisector of the angle between the two forces of magnitude 10 N. (03s) 

(i) Find the component of the resultant of the three forces 

(a) in the direction of PQ, [2] 

(b) in the direction perpendicular to PQ. [1] 

(ii) Find the magnitude of the resultant of the three forces. [2] 

 

 

3   

                      

 One end of a light inextensible string is attached to a fixed point A of a fixed vertical wire. The 
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other end of the string is attached to a small ring B, of mass 0.2 kg, through which the wire 

passes. 

A horizontal force of magnitude 5N is applied to the mid-point M of the string. The system is in 

equilibrium with the string taut, with B below A, and with angles ABM and BAM equal to 30◦ (see 

diagram). (03w) 

(i) Show that the tension in BM is 5N. [3] 

(ii) The ring is on the point of sliding up the wire. Find the coefficient of friction between the ring 

and the wire. [5] 

(iii) A particle of mass mkg is attached to the ring. The ring is now on the point of sliding down the 

wire. Given that the coefficient of friction between the ring and the wire is unchanged, find 

the value of m. [2] 

 

 

 

4    

                            

Coplanar forces of magnitudes 250N, 100N and 300N act at a point in the directions shown in the 

diagram. The resultant of the three forces has magnitude R N, and acts at an angle α
◦
 anticlockwise 
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from the force of magnitude 100N. Find R and α. [6] （04s） 

                                

 

 

5   

                      

A ring of mass 1.1 kg is threaded on a fixed rough horizontal rod. A light string is attached to the 

ring and the string is pulled with a force of magnitude 13N at an angle α below the horizontal, 

where tanα =  
12

5
(see diagram). The ring is in equilibrium. （04s） 

(i) Find the frictional component of the contact force on the ring. [2] 

(ii) Find the normal component of the contact force on the ring. [2] 

(iii) Given that the equilibrium of the ring is limiting, find the coefficient of friction between the 

ring and the rod. [1]                        

 

 

 

6                      

 

A small block of weight 18N is held at rest on a smooth plane inclined at 30◦ to the horizontal, by 

http://www.alevelzizhen.com/


  梓桢国际内部教学资料 报班电话 15001212231  www.alevelzizhen.com 

登陆公司网站可以免费下载学习资料  各个教室常年免费答疑，自习 

 

 18 

a force of magnitude P N. Find (04w) 

(i) the value of P when the force is parallel to the plane, as in Fig. 1,[2] 

(ii) the value of P when the force is horizontal, as in Fig. 2. [3]       

 

 

 

7    

                 

Three coplanar forces act at a point. The magnitudes of the forces are 5 N, 6N and 7 N, and the 

directions in which the forces act are shown in the diagram. Find the magnitude and direction of 

the resultant of the three forces. [6]      (05s) 

                                                  

8  

                 

 Each of three light strings has a particle attached to one of its ends. The other ends of the strings 
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are tied together at a point A. The strings are in equilibrium with two of them passing over fixed 

smooth horizontal pegs, and with the particles hanging freely. The weights of the particles, and 

the angles between the sloping parts of the strings and the vertical, are as shown in the diagram. 

Find the values of W1 and W2. [6]  (05w)   

 

9    

                     

A stone slab of mass 320 kg rests in equilibrium on rough horizontal ground. A force of 

magnitudeX N acts upwards on the slab at an angle of θ to the vertical, where tanθ = 
24

7
 (see 

diagram).  (05w) 

(i) Find, in terms of X, the normal component of the force exerted on the slab by the ground. 

(ii) Given that the coefficient of friction between the slab and the ground is 
8

3
 , find the value of 

X for which the slab is about to slip. [6] 
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10                  

 

A particle P is in equilibrium on a smooth horizontal table under the action of horizontal forces of 

magnitudes F N, F N, G N and 12N acting in the directions shown. Find the values of F and G. [6] 

               (06s) 

 

11    

              

Forces of magnitudes P N and 25N act at right angles to each other. The resultant of the two forces 

has magnitude R N and makes an angle of θ◦ with the x-axis (see diagram). The force of magnitude 

P N has components −2.8N and 9.6N in the x-direction and the y-direction respectively, and makes 

an angle of α◦ with the negative x-axis.    (06w) 

(i) Find the values of P and R. [3] 

(ii) Find the value of α, and hence find the components of the force of magnitude 25N in 
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(a) the x-direction, 

(b) the y-direction.  [4] 

(iii) Find the value of θ. [3] 

12    

                 

Two forces, each of magnitude 8N, act at a point in the directions OA and OB. The angle between 

the forces is θ◦ (see diagram). The resultant of the two forces has component 9N in the direction 

OA. Find (07s) 

(i) the value of θ, [2] 

(ii) the magnitude of the resultant of the two forces. [3] 

13    

 

Two light strings are attached to a block of mass 20 kg. The block is in equilibrium on a horizontal 

surface AB with the strings taut. The strings make angles of 60◦ and 30◦ with the horizontal, on 

either side of the block, and the tensions in the strings are T N and 75N respectively (see 

diagram).(07s) 
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(i) Given that the surface is smooth, find the value of T and the magnitude of the contact force 

acting on the block. [5] 

(ii) It is given instead that the surface is rough and that the block is on the point of slipping. The 

frictional force on the block has magnitude 25N and acts towards A. Find the coefficient of 

friction between the block and the surface. [6] 

 

14 

        

A particle is in equilibrium on a smooth horizontal table when acted on by the three horizontal 

forces shown in the diagram.  (07w) 

(i) Find the values of F and θ. [4] 

(ii) The force of magnitude 7N is now removed. State the magnitude and direction of the resultant 

of the remaining two forces. [2] 

15 
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A ring of mass 4 kg is threaded on a fixed rough vertical rod. A light string is attached to the ring, 

and is pulled with a force of magnitude T N acting at an angle of 60◦ to the downward vertical (see 

diagram). The ring is in equilibrium. (07w) 

(i) The normal and frictional components of the contact force exerted on the ring by the rod are R 

N and F N respectively. Find R and F in terms of T. [4] 

(ii) The coefficient of friction between the rod and the ring is 0.7. Find the value of T for which the 

ring is about to slip. [3] 
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