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REGIONAL ADMINISTRATION AND LOCAL GOVERNMENT 
KILIMANJARO REGIONAL COMMISSIONER’S OFFICE 

FORM THREE JOINT EXAMINATION 
 

PHYSICS 1 MARKING GUIDE 
1.​ 10 marks ,01 @ 

i.​  ii.​  iii.​  iv.​  v.​  vi.​  vii.​  viii.​  ix.​  x.​  
A B C D D D B C C D 

 

2.​ 06 marks, 01 @ 

LIST A i.​ ii.​ iii.​ iv.​ v.​ vi.​
LIST B I C A B F  G 

3.​  (a).  Some energy wasted in lifting the bottom pulley 

Some energy is wasted in overcoming frictional force in the moving parts of a machine 
(b). given 
Efficiency, e=90%      diameter of small piston, d1=d      diameter of large piston,d2=8d1=8d 
Mechanical advantage, M.A=? 
Velocity ratio of hydraulic press, V.R=    =( )2=64    𝐴𝑟𝑒𝑎𝑜𝑓𝑙𝑎𝑟𝑔𝑒𝑝𝑖𝑠𝑡𝑜𝑛

𝐴𝑟𝑒𝑎𝑜𝑓𝑠𝑚𝑎𝑙𝑙𝑝𝑖𝑠𝑡𝑜𝑛
8𝑑
𝑑 05 𝑚𝑎𝑟𝑘𝑠

 

       Then    𝑒 = 𝑀.𝐴
𝑉.𝑅 𝑥100%90% = 𝑀.𝐴

64 𝑥100% 𝑀. 𝐴 = 90%𝑋64
100% 𝑀. 𝐴 = 15. 6

4.​ Given  

Mass of the sphere, m=5kg          g=10N/kg 

Tension on the rope, T=40N       

Density of sea water,  kg/m3                                                   ρ = 1100 …………05𝑀𝐴𝑅𝐾𝑆

 𝑢𝑝𝑡ℎ𝑟𝑢𝑠𝑡, 𝑈 = 𝑟𝑒𝑎𝑙𝑤𝑒𝑖𝑔ℎ𝑡 − 𝑎𝑝𝑝𝑎𝑟𝑒𝑛𝑡𝑤𝑒𝑖𝑔ℎ𝑡

 𝑈 = 𝑊 + 𝑇
 𝑈 = 50𝑁 + 40𝑁

 𝑈 = 90𝑁

 𝑏𝑦𝐴𝑟𝑐ℎ𝑖𝑚𝑒𝑑𝑒𝑠𝑝𝑟𝑖𝑛𝑐𝑖𝑝𝑙𝑒𝑈 = 𝑊𝑒𝑖𝑔ℎ𝑡𝑜𝑓𝑓𝑙𝑢𝑖𝑑𝑑𝑖𝑠𝑝𝑙𝑎𝑐𝑒𝑑

 90𝑁 = 𝑀𝑎𝑠𝑠𝑜𝑓𝑠𝑒𝑎𝑤𝑎𝑡𝑒𝑟𝑑𝑖𝑝𝑙𝑎𝑐𝑒𝑑𝑥𝑔

 90𝑁 = 𝐷𝑒𝑛𝑠𝑖𝑡𝑦𝑜𝑓𝑠𝑒𝑎𝑤𝑎𝑡𝑒𝑟𝑥𝑣𝑜𝑙𝑢𝑚𝑒𝑜𝑓𝑠𝑝ℎ𝑒𝑟𝑒𝑥𝑔

 𝑣 = 90𝑁
1100𝑘𝑔

𝑚3 𝑥10𝑁/𝑘𝑔
𝑣𝑜𝑙𝑢𝑚𝑒𝑜𝑓𝑡ℎ𝑒𝑠𝑝ℎ𝑒𝑟𝑒 = 0. 0082𝑚3

(b). so as to lower his/her centre of gravity inorder to maintain his or her stability

      04 𝑚𝑎𝑟𝑘𝑠𝑓𝑜𝑟𝑎𝑟𝑒𝑙𝑒𝑣𝑎𝑛𝑡𝑒𝑥𝑝𝑙𝑎𝑛𝑎𝑡𝑖𝑜𝑛

5.     ,        𝑎( ).              𝑉𝑎 − 𝑉𝑏 = 5𝑚/𝑠 𝑉𝑎 + 𝑉𝑏 = 15𝑚/𝑠

​ Using elimination method or substitution method for solving simultaneous equation  

 𝑉𝑎 = 10𝑚
𝑠 ……2. 5 𝑚𝑎𝑟𝑘𝑠𝑎𝑛𝑑𝑉𝑏 = 5𝑚

𝑠 ……………  2. 5𝑚𝑎𝑟𝑘𝑠



6.  02𝑚𝑎𝑟𝑘𝑠𝑓𝑜𝑟𝑎𝑛𝑒𝑎𝑡&𝑐𝑙𝑒𝑎𝑟𝑓𝑜𝑟𝑐𝑒𝑑𝑖𝑎𝑔𝑟𝑎𝑚

 𝐴𝑡𝑒𝑞𝑢𝑖𝑙𝑖𝑏𝑟𝑖𝑢𝑚 ,  𝑇𝑜𝑡𝑎𝑙𝑐𝑙𝑜𝑘𝑤𝑖𝑠𝑒𝑚𝑜𝑚𝑒𝑛𝑡𝑠 = 𝑇𝑜𝑡𝑎𝑙𝑎𝑛𝑡𝑖𝑐𝑙𝑜𝑘𝑤𝑖𝑠𝑒𝑚𝑜𝑚𝑒𝑛𝑡𝑠

​  0. 95𝑁𝑥𝑋 = 0. 05𝑁𝑥 (45𝑐𝑚 − 𝑋)

​  0. 95𝑁𝑋 = 2. 25𝑁𝑐𝑚 − 0. 05𝑁𝑋𝑋 = 2. 25𝑐𝑚

​  𝑡ℎ𝑒𝑟𝑒𝑓𝑜𝑟𝑒𝑡ℎ𝑒𝑘𝑛𝑖𝑓𝑒𝑒𝑑𝑔𝑒𝑖𝑠 2. 25𝑐𝑚𝑓𝑟𝑜𝑚𝑡ℎ𝑒𝑐𝑒𝑛𝑡𝑟𝑒𝑜𝑓𝑡ℎ𝑒𝑙𝑎𝑡ℎ…….. 03𝑚𝑎𝑟𝑘𝑠

(b)  𝑇ℎ𝑖𝑠𝑖𝑠𝑑𝑢𝑒𝑡𝑜𝑡ℎ𝑒𝑟𝑒𝑓𝑟𝑎𝑐𝑡𝑖𝑜𝑛𝑜𝑓𝑙𝑖𝑔ℎ𝑡 𝑏𝑒𝑛𝑑𝑖𝑛𝑔𝑜𝑓𝑙𝑖𝑔ℎ𝑡𝑟𝑎𝑦( )𝑎𝑠𝑖𝑠𝑝𝑎𝑠𝑠𝑒𝑠𝑡ℎ𝑟𝑜𝑢𝑔ℎ𝑚𝑒𝑑𝑖𝑎𝑜𝑓𝑑𝑖𝑓𝑓𝑒𝑟𝑒𝑛𝑡𝑑𝑒𝑛𝑠𝑖𝑡𝑖𝑒𝑠

 𝑇ℎ𝑒𝑑𝑖𝑟𝑒𝑐𝑡𝑖𝑜𝑛𝑜𝑓𝑙𝑖𝑔ℎ𝑡𝑟𝑎𝑦𝑐ℎ𝑎𝑛𝑔𝑒𝑠𝑎𝑠𝑖𝑡𝑝𝑎𝑠𝑠𝑒𝑠𝑓𝑟𝑜𝑚𝑎𝑖𝑟𝑡𝑜𝑤𝑎𝑡𝑒𝑟………04 𝑚𝑎𝑟𝑘𝑠

(b)  𝐺𝑖𝑣𝑒𝑛𝑅𝑒𝑎𝑙𝑑𝑒𝑝𝑡ℎ𝑅 =  0. 16𝑚;            𝐴𝑝𝑝𝑎𝑟𝑒𝑛𝑡𝑑𝑒𝑝𝑡ℎ, 𝐴 =?;            𝑅𝑒𝑓𝑎𝑐𝑡𝑖𝑣𝑒𝑖𝑛𝑑𝑒𝑥𝑜𝑓𝑤𝑎𝑡𝑒𝑟, μ = 1. 33

=0.12m 𝐹𝑟𝑜𝑚𝑡ℎ𝑒𝑟𝑒𝑙𝑎𝑡𝑖𝑜𝑛,  μ = 𝑅𝑒𝑎𝑙𝑑𝑒𝑝𝑡ℎ
𝐴𝑝𝑝𝑎𝑟𝑒𝑛𝑡𝑑𝑒𝑝𝑡ℎ 𝐴𝑝𝑝𝑎𝑟𝑒𝑛𝑡𝑑𝑒𝑝𝑡ℎ = 𝑅𝑒𝑎𝑙𝑑𝑒𝑝𝑡ℎ

𝑅𝑒𝑓𝑟𝑎𝑐𝑡𝑖𝑣𝑒𝑖𝑛𝑑𝑒𝑥 𝐴𝑝𝑝𝑎𝑟𝑒𝑛𝑡𝑑𝑒𝑝𝑡ℎ = 0.16𝑚
1.33

 𝑇ℎ𝑒𝑟𝑒𝑓𝑜𝑟𝑒𝑡ℎ𝑒𝑠𝑡𝑖𝑐𝑘𝑤𝑖𝑙𝑙𝑎𝑝𝑝𝑒𝑎𝑟𝑡𝑜𝑏𝑒𝑟𝑎𝑖𝑠𝑒𝑑 0. 16𝑚 − 0. 12𝑚( ) 0𝑟 0. 04𝑚…………05𝑚𝑎𝑟𝑘𝑠

7.  𝑇ℎ𝑒𝑠ℎ𝑖𝑝𝑓𝑙𝑜𝑎𝑡𝑠𝑖𝑛𝑤𝑎𝑡𝑒𝑟 ℎ𝑎𝑠𝑙𝑎𝑟𝑔𝑒 ℎ𝑜𝑙𝑙𝑜𝑤𝑝𝑎𝑟𝑡 𝑙𝑎𝑟𝑔𝑒𝑣𝑜𝑙𝑢𝑚𝑒( ),  𝑚𝑎𝑘𝑖𝑛𝑔𝑖𝑡𝑠𝑎𝑣𝑒𝑟𝑎𝑔𝑒𝑑𝑒𝑛𝑠𝑖𝑡𝑦𝑙𝑒𝑠𝑠𝑡ℎ𝑎𝑑𝑒𝑛𝑠𝑖𝑡𝑦𝑜𝑓

 𝑤𝑎𝑡𝑒𝑟.   𝐴𝑝𝑖𝑒𝑐𝑒𝑜𝑓𝑖𝑟𝑜𝑛𝑠𝑖𝑛𝑘𝑖𝑛𝑤𝑎𝑡𝑒𝑟𝑏𝑒𝑐𝑎𝑢𝑠𝑒𝑖𝑡𝑠𝑑𝑒𝑛𝑠𝑖𝑡𝑦𝑖𝑠 ℎ𝑖𝑔ℎ𝑒𝑟𝑡ℎ𝑎𝑛𝑑𝑒𝑛𝑠𝑖𝑡𝑦𝑜𝑓𝑤𝑎𝑡𝑒𝑟….. 04𝑚𝑎𝑟𝑘𝑠

(b). g/cm3​ cm3 g/cm3 𝐺𝑖𝑣𝑒𝑛𝐷𝑒𝑛𝑠𝑖𝑡𝑦𝑜𝑓𝑐𝑜𝑟𝑘 = 0. 35 𝑣𝑜𝑙𝑢𝑚𝑒𝑜𝑓𝑐𝑜𝑟𝑘 = 100 𝐷𝑒𝑛𝑠𝑖𝑡𝑦𝑜𝑓𝑤𝑎𝑡𝑒𝑟 = 1

 𝑚𝑎𝑠𝑠𝑜𝑓𝑐𝑜𝑟𝑘 = 𝑚𝑎𝑠𝑠𝑜𝑓𝑤𝑎𝑡𝑒𝑑𝑖𝑝𝑙𝑎𝑐𝑒𝑑 = 𝐷𝑒𝑛𝑠𝑖𝑡𝑦𝑜𝑓𝑐𝑜𝑟𝑘𝑥𝑣𝑜𝑙𝑢𝑚𝑒𝑜𝑓𝑐𝑜𝑟𝑘…………. 𝐿𝐴𝑊𝑂𝐹𝐹𝐿𝑂𝑇𝐴𝑇𝐼𝑂𝑁

 𝑚𝑎𝑠𝑠𝑜𝑓𝑐𝑜𝑟𝑘 = 𝑚𝑎𝑠𝑠𝑜𝑓𝑤𝑎𝑡𝑒𝑟𝑑𝑖𝑝𝑙𝑎𝑐𝑒𝑑 = 0.35𝑔
𝑐𝑚3 𝑥 100𝑐𝑚3 = 35𝑔

 𝑣𝑜𝑙𝑢𝑚𝑒𝑜𝑓𝑐𝑜𝑟𝑘𝑖𝑚𝑚𝑒𝑟𝑠𝑒𝑑 = 𝑣𝑜𝑙𝑢𝑚𝑒𝑜𝑓𝑤𝑎𝑡𝑒𝑟𝑑𝑖𝑠𝑝𝑙𝑎𝑐𝑒𝑑 = 𝑚𝑎𝑠𝑠𝑤𝑎𝑡𝑒𝑟𝑑𝑖𝑠𝑝𝑙𝑎𝑐𝑒𝑑
𝑑𝑒𝑛𝑠𝑖𝑡𝑦𝑜𝑓𝑤𝑎𝑡𝑒𝑟 = 35𝑔

1𝑔/𝑐𝑚3 = 35𝑐𝑚3

​  …….. 05 𝑚𝑎𝑟𝑘𝑠

●​ 8. (a). The ray of light travelling to the mirror parallel to the principal axis is reflected through the 

principal axis………1 

●​ The ray of light travelling to the mirror through the principal focus is reflected parallel to the 

principal axis……….2 

●​ The ray of light travelling to the mirror through the centre of curvature is reflected along its own 

path……………………3                  𝐴𝑛𝑦𝑡𝑤𝑜𝑐𝑜𝑟𝑟𝑒𝑐𝑡𝑟𝑢𝑙𝑒𝑠 = 02𝑚𝑎𝑟𝑘𝑠 01@

 

 

 

 𝐴𝑛𝑦𝑡𝑤𝑜𝑟𝑎𝑦𝑠𝑜𝑓𝑙𝑖𝑔ℎ𝑡

 



 

 02𝑚𝑎𝑟𝑘𝑠

 

​
 

(b) A concave mirror form an upright(erect) and enlarged(magnified) image of an object when 

object is placed the pole P and the principal focus F 

 

 

 

 

 04𝑚𝑎𝑟𝑘𝑠

 

 

 

9. Given  

Length of the iron, lo=600cm ​
 𝐿𝑖 = α𝐿𝑜∆θ𝐿𝑖 = 0. 0000109𝐾 − 1𝑥600𝑐𝑚𝑥100𝐾( )  + 600𝑐𝑚,    𝐿𝑖 = 600. 654𝑐𝑚

 𝐿𝑐𝑢 = ∝𝐿𝑜∆θ𝐿𝑐𝑢 = 0. 0000168𝐾 − 1𝑥𝐿𝑜𝑥100𝐾,     𝐿𝑐𝑢 = 1. 00168𝐿𝑜

600𝑐𝑚 − 𝐿𝑜 = 𝐿𝑐𝑢 − 𝐿𝑖,             600𝑐𝑚 − 𝐿𝑜 = 1. 00168𝐿𝑜 − 600. 654,   2. 00168𝐿𝑜 = 1200. 654,    𝑇ℎ𝑒𝑛𝐿𝑜 = 599.

(b). Complementary colours are those colours which when mixed in a definite ratio yield white 

light  04𝑚𝑎𝑟𝑘𝑠
 𝐸𝑥𝑎𝑚𝑝𝑙𝑒; 𝑚𝑎𝑔𝑒𝑛𝑡𝑎 + 𝑔𝑟𝑒𝑒𝑛 = 𝑤ℎ𝑖𝑡𝑒𝑙𝑖𝑔ℎ𝑡,   𝑦𝑒𝑙𝑙𝑜𝑤 + 𝑏𝑙𝑢𝑒 = 𝑤ℎ𝑖𝑡𝑒𝑙𝑖𝑔ℎ𝑡𝑜𝑟𝑐𝑦𝑎𝑛 + 𝑏𝑙𝑢𝑒 = 𝑤ℎ𝑖𝑡𝑒𝑙𝑖𝑔ℎ𝑡

 05𝑚𝑎𝑟𝑘𝑠01@

 

 

10. (a) 

 𝐿𝑒𝑛𝑔ℎ𝑡𝑜𝑓𝑎𝑐𝑜𝑛𝑑𝑢𝑐𝑡𝑜𝑟 − 𝑡ℎ𝑒𝑙𝑜𝑛𝑔𝑒𝑡ℎ𝑒𝑐𝑜𝑛𝑑𝑢𝑐𝑡𝑜𝑟𝑡ℎ𝑒ℎ𝑖𝑔ℎ𝑒𝑟𝑡ℎ𝑒𝑟𝑒𝑠𝑖𝑠𝑡𝑖𝑣𝑖𝑡𝑦

 𝐶𝑟𝑜𝑠𝑠𝑠𝑒𝑐𝑡𝑖𝑜𝑛𝑎𝑙𝑎𝑟𝑒𝑎𝑜𝑓𝑎𝑐𝑜𝑛𝑑𝑢𝑐𝑡𝑜𝑟 − 𝑡ℎ𝑒𝑡ℎ𝑖𝑐𝑘𝑐𝑜𝑛𝑑𝑢𝑐𝑡𝑜𝑟ℎ𝑎𝑠𝑙𝑜𝑤𝑟𝑒𝑠𝑖𝑠𝑡𝑎𝑛𝑐𝑒𝑤ℎ𝑖𝑙𝑒𝑡ℎ𝑖𝑛𝑐𝑜𝑛𝑑𝑢𝑐𝑡𝑜𝑟ℎ𝑎𝑠ℎ𝑖𝑔ℎ𝑟𝑒𝑠𝑖𝑠𝑡𝑎𝑛𝑐𝑒

𝑇𝑦𝑝𝑒𝑜𝑓𝑚𝑎𝑡𝑒𝑟𝑖𝑎𝑙𝑚𝑎𝑘𝑖𝑛𝑔𝑡ℎ𝑒𝑐𝑜𝑛𝑑𝑢𝑐𝑡𝑜𝑟 − 𝑠𝑜𝑚𝑒𝑜𝑓𝑡ℎ𝑒𝑚𝑎𝑡𝑒𝑟𝑖𝑎𝑙ℎ𝑎𝑠ℎ𝑖𝑔ℎ𝑒𝑟𝑟𝑒𝑠𝑖𝑠𝑡𝑎𝑛𝑐𝑒𝑤ℎ𝑖𝑙𝑒𝑡ℎ𝑒𝑜𝑡ℎ𝑒𝑟𝑠ℎ𝑎𝑣𝑒𝑙𝑜𝑤𝑒𝑟𝑟𝑒𝑠𝑖𝑠𝑡𝑎

 ………………………06𝑚𝑎𝑟𝑘𝑠02@

10. (b).  𝑔𝑖𝑣𝑒𝑛 𝑅
𝐿 = 4 Ω

𝑚𝐴=0.15𝑚2𝑉=50𝑉𝐼=25𝑚𝐴

 

 𝑅 = 𝑉
𝐼 = 50𝑉

25𝑚𝐴 = 2000Ω𝐿 = 𝑅
4Ω/𝑚 𝑙 = 2000𝑚

4 𝐿 = 500𝑚…………(02𝑚𝑎𝑟𝑘𝑠)

Colours of light mixed Colour formed 
Red+Green+ Blue  𝑤ℎ𝑖𝑡𝑒𝑙𝑖𝑔ℎ𝑡
Yellow + Blue        ​

 𝑤ℎ𝑖𝑡𝑒𝑙𝑖𝑔ℎ𝑡
Yellow + Magenta + Cyan  𝑤ℎ𝑖𝑡𝑒𝑙𝑖𝑔ℎ𝑡

+ Magenta 𝑔𝑟𝑒𝑒𝑛 White light 
Blue + Green  𝑐𝑦𝑎𝑛.



 ρ = 𝐴𝑅
𝐿   = 0.15𝑚2𝑥2000Ω

500𝑚 = 0. 6Ω𝑚………………………………………….. …….. (02𝑚𝑎𝑟𝑘𝑠)

 

(c) +R3​ +8 =11  𝑅 = 𝑅1𝑥𝑅2
𝑅1+𝑅2 𝑅 = 6Ω𝑥12ΩΩ

6Ω+12Ω Ω Ω……………(01𝑚𝑎𝑟𝑘𝑠)

ii)  𝐼 = 𝑉
𝑅 𝐼 = 24𝑉

11Ω 𝐼 = 2. 18𝐴…………. (02𝑚𝑎𝑟𝑘𝑠)

 𝑉6Ω = 𝑉12Ω = 𝐼𝑅      = 2. 18𝐴𝑥3Ω = 6. 54𝑉………. (02𝑚𝑎𝑟𝑘𝑠)

 𝑖𝑖𝑖( )𝐼12Ω = 𝑉12Ω
12Ω 𝐼12Ω = 6.54𝑉

12Ω 𝐼12Ω = 0. 545𝐴

11. (a) Because rolling friction is less that sliding friction……………………  03𝑚𝑎𝑟𝑘𝑠

11.

𝑓𝑜𝑟𝑐𝑒𝑡ℎ𝑎𝑡𝑡𝑒𝑛𝑑𝑡𝑜𝑙𝑖𝑓𝑡𝑡ℎ𝑒𝑏𝑜𝑥 = 200𝑁𝑥𝑆𝑖𝑛 30   = 200𝑁𝑥 0. 5                                              = 100𝑁……(03𝑚
 𝑓𝑜𝑟𝑐𝑒𝑡ℎ𝑎𝑡𝑡𝑒𝑛𝑑𝑡𝑜𝑝𝑢𝑙𝑙𝑡ℎ𝑒𝑏𝑜𝑥𝑓𝑜𝑟𝑤𝑎𝑟𝑑 = 200𝑁𝐶𝑜𝑠 30    = 200𝑁𝑥 0. 866 = 173. 2𝑁…(03𝑚𝑎𝑟𝑘𝑠)

11. (b) 

 𝐼𝑓𝑛𝑜𝑓𝑟𝑖𝑐𝑡𝑖𝑜𝑛𝑡ℎ𝑒𝑛𝐹𝑎 = 𝑚𝑎 = 𝑚𝑔𝑆𝑖𝑛θ
 

 

 

 

 

 

​
 𝑎 = 𝑔𝑆𝑖𝑛θ,        𝑎 = 10 𝑚

𝑠2 𝑥𝑆𝑖𝑛30 = 5 𝑚
𝑠2

 𝑓𝑟𝑜𝑚𝑡ℎ𝑖𝑟𝑑𝑒𝑞𝑢𝑎𝑡𝑖𝑜𝑛𝑜𝑓𝑚𝑜𝑡𝑖𝑜𝑛,  𝑣2 = 𝑢2 − 2𝑎𝑆,     𝑉2 = 2𝑥5 𝑚
𝑠2 𝑥10𝑚𝑉 = 10 𝑚

𝑠

 𝑓𝑟𝑜𝑚𝑡ℎ𝑒𝑓𝑖𝑟𝑠𝑡𝑒𝑞𝑢𝑎𝑡𝑖𝑜𝑛𝑜𝑓𝑚𝑜𝑡𝑖𝑜𝑛,  𝑣 = 𝑢 + 𝑎𝑡𝑡ℎ𝑒𝑛𝑡 = 𝑣
𝑎 𝑡 = 10𝑚/𝑠

5𝑚/𝑠2

​  𝑡ℎ𝑒𝑟𝑒𝑓𝑜𝑟𝑒𝑖𝑡𝑤𝑖𝑙𝑙𝑡𝑎𝑘𝑒𝑠 2𝑠𝑡𝑜𝑚𝑜𝑣𝑒𝑑𝑜𝑤𝑛𝑡ℎ𝑒𝑖𝑛𝑐𝑙𝑖𝑛𝑒𝑑𝑝𝑙𝑎𝑛𝑒………. (06𝑚𝑎𝑟𝑘𝑠)


