
 
Measurement, Units & Dimensions (IXth)- Exercicse Solutions 

Objective Questions: 
Level-I 

1. (c) Leap year, millisecond and lunar month are the units of time, while light year is the unit of distance, 
which defined as the distance travelled by light in vacuum in one year. 

2. (d) Mass, length and time are the basic or fundamental physical quantities, while density is a derived 
quantity, which defined as mass per unit volume. 

3. (d) 100݉ଷ = 100(100ܿ݉)ଷ = 10଼ܿ݉ଷ. 
4. (c) There are seven basic or fundamental units present in S.I. system which are, mass, length, time, 

temperature, amount of substance, electric current, luminous intensity. 
5.  (c) The S.I. units of mass and volume are kg and m3 respectively hence, the S.I. unit of density is kg/ 

m3. 
6. (c) Given that, 

1
݃
ܿ݉ଷ = ݔ

݇݃
݉ଷ 

 

1
݃
ܿ݉ଷ = ݔ

(1000݃)
(100ܿ݉)ଷ ⇒ 1

݃
ܿ݉ଷ = ݔ

(1000)݃
10଺ܿ݉ଷ ⇒ ݔ = 10ଷ = 1000 

 
 

7. (a) The dimensional formula for velocity can be find out as, we know that v=d/t  

Hence, [ݒ] = [ௗ]
[௧]

= ௅
்

=  [ଵܶିଵܮ଴ܯ]

8. (a) The dimensional formula for acceleration can be find out as, we know that a=v/t  

Hence, [ܽ] = [௩]
[௧]

= ൣெబ௅భ்షభ൧
[்]

=  The dimensions of acceleration in mass, length and time are .[ଵܶିଶܮ଴ܯ]

0, 1, -2. 
9. (d) We know that refractive index is a unit less quantity hence its dimensional formula is given by 

 For the given equation to be dimensionally correct, each term(additive) of the equation has .[଴ܶ଴ܮ଴ܯ]
the same dimensional formula as of refractive index i.e., the term ߣ/ܤଶ has dimensional formula  
 So, the dimension of B would be .[଴ܶ଴ܮ଴ܯ]
[ܤ] = [ଶߣ][଴ܶ଴ܮ଴ܯ] = [ଶܮ][଴ܶ଴ܮ଴ܯ] =  The dimensional formula for B is similar to the .[ଶܶ଴ܮ଴ܯ]
dimensional formula for area. 

10. (b) 1 ௞௠
௛௥

= 1 (ଵ଴଴଴௠)
ଷ଺଴଴ ௦௘௖

= ହ
ଵ଼
 .ݏ/݉

11. (a) 7.60 m = 7.60(1000mm) =7600 mm. 
12. (d) Mass, density and electric current are not the vector quantities. Impulse is a vector quantity which 

defined as change in momentum. 
13. (d) Displacement is a vector quantity which cannot be added or subtracted algebraically, there are some 

special methods and laws for vector addition like triangle law and parallelogram law. 
14. (b) Given that force, F=40 N, and its one component (say F1) = 20√3 N hence , the other component 

(say F2) can be find out as ܨଶ = ଵଶܨ +  .ଶଶ on solving we get F2 = 20 Nܨ
15. (c) ⃗ܣ + ሬ⃗ܤ = 3ଓ̂ + 4ଔ̂   hence, ห⃗ܣ + ሬ⃗ܤ ห = |3ଓ̂ + 4ଔ̂| = √3ଶ + 4ଶ = 5 
 



 
Level-II 

1. (d) Given that, ܨ ∝ ݒ ⇒ ܨ =  .where k is the constant of proportionality ,ݒ݇

The dimensional formula of k can be find as, [݇] = [ி]
[௩]

= ൣெభ௅భ்షమ൧
[ெబ௅భ்షభ]

=  [଴ܶିଵܮଵܯ]

2. (d) For the given equation to be dimensionally correct, each term (additively) of the equation has the 
same dimensions and hence same unit i.e. the term containing ‘c’ has unit m hence, unit of ‘c’ would be 
ଶݐܿ → ݉ ⇒ ܿ → ௠

௧మ
→ ௠

௦మ
 

3. (c) The given equation can be written as, ܲ = ௔
௕௫
− ௧మ

௕௫
 , for the given equation to be dimensionally each 

term (additively) of the equation has the same dimensions and hence the dimensional formula of the 
term ௔

௕௫
 would be same as of pressure so, 

[ܲ] =
[ܽ]

[ݔ][ܾ] ⇒
[ܽ]
[ܾ] = [ݔ][ܲ] = [ଵܶ଴ܮ଴ܯ][ଵܶିଶିܮଵܯ] =  [଴ܶିଶܮଵܯ]

4. (c) Let in this new system of unit the unit is defined as 1X and unit length is defined as 1Y. Now given 
that, 1X = 100gm and 1Y = 10cm. Hence, 

4
݃݉
ܿ݉ଷ = 4

10ିଶ(ܺ)
[10ିଵ(ܻ)]ଷ  = 4

10ିଶ(ܺ)
10ିଷ[ܻ]ଷ  = 40

ܺ
ܻଷ 40 ݎ݋ 

(100݃݉)
(10 ܿ݉)ଷ 

5. (a) 10ܰ = 10 ௞௚.௠
௦మ

= 10 (ଵ଴଴଴௚)(ଵ଴଴௖௠)
௦మ

= 10଺  ௚.௖௠
௦మ

= 10଺݀݁݊ݕ 
6. (a) 10଺݀݁݊ݕ. ܿ݉ିଶ = 10଺ (10ିହܰ). (10ିଶ݉)ିଶ = 10ହ  ܰ.݉ିଶ 
7. (a) ݇݃ିଵ݉ଷିݏଶ = (ଶ݉ଶି݃݇)(ଶିݏ݉.݃݇) = ܰ.݉ଶ݇݃ିଶ 
8. (b) The angle between the given forces is 120° hence, their resultant can be given by, 

 
cos222 ABBAR   

So, NR 5)2/1)(25(22525120cos)5)(5(255 22   

9. (c) The resultant of ܱܣሬሬሬሬሬ⃗ ሬሬሬሬሬ⃗ܤܱ ݀݊ܽ   is given by,  

rrrOBOAOBOAR 290cos))((2)()( 2222   
This resultant R will pass through from the angle bisector of OA and OB as both are of equal magnitude 
r. So, ሬܴ⃗  and ܱ ሬሬሬሬሬ⃗ܥ  are parallel to each other hence the resultant of these two can be find by simply add their 
magnitudes hence, 

ห ሬܴ⃗ ሬሬሬሬሬ⃗ܥܱ + ห = หܱܣሬሬሬሬሬ⃗ + ሬሬሬሬሬ⃗ܤܱ + ሬሬሬሬሬ⃗ܥܱ ห = ݎ2√ + ݎ = 2√)ݎ + 1) 
10. (c) 



 

 
We have to find the value of ܤܣሬሬሬሬሬ⃗ + ሬሬሬሬሬ⃗ܥܣ + ሬሬሬሬሬ⃗ܦܣ + ሬሬሬሬሬ⃗ܧܣ + ሬሬሬሬሬ⃗ܨܣ . Now, 

ሬሬሬሬሬ⃗ܤܣ}  + ሬሬሬሬሬ⃗ܥܣ + ሬሬሬሬሬ⃗ܦܣ + ሬሬሬሬሬ⃗ܧܣ + ሬሬሬሬሬ⃗ܨܣ } = ሬሬሬሬሬ⃗ܤܣ + ൫ܤܣሬሬሬሬሬ⃗ + ሬሬሬሬሬ⃗ܥܤ ൯+ ൫ܤܣሬሬሬሬሬ⃗ + ሬሬሬሬሬ⃗ܥܤ + ሬሬሬሬሬ⃗ܦܥ ൯+൫ܤܣሬሬሬሬሬ⃗ + ሬሬሬሬሬ⃗ܥܤ + ሬሬሬሬሬ⃗ܦܥ ሬሬሬሬሬ⃗ܧܦ+ ൯+
       ൫ܤܣሬሬሬሬሬ⃗ + ሬሬሬሬሬ⃗ܥܤ + ሬሬሬሬሬ⃗ܦܥ + ሬሬሬሬሬ⃗ܧܦ + ሬሬሬሬሬ⃗ܨܧ ൯ 
 ⇒ ሬሬሬሬሬ⃗ܤܣ5 + ሬሬሬሬሬ⃗ܥܤ4 + ሬሬሬሬሬ⃗ܦܥ3 + ሬሬሬሬሬ⃗ܧܦ2 + ሬሬሬሬሬ⃗ܨܧ ……i) 

Now, as it is a regular hexagon hence, its all sides are equal, 
So, ܧܦሬሬሬሬሬ⃗ = ሬሬሬሬሬ⃗ܤܣ−  and ܨܧሬሬሬሬሬ⃗ = ሬሬሬሬሬ⃗ܥܤ−  (from the figure) 
On putting this in equation (i), 

⇒ ሬሬሬሬሬ⃗ܤܣ5 + ሬሬሬሬሬ⃗ܥܤ4 + ሬሬሬሬሬ⃗ܦܥ3 + 2൫−ܤܣሬሬሬሬሬ⃗ ൯+ ൫−ܥܤሬሬሬሬሬ⃗ ൯ 
⇒ ሬሬሬሬሬ⃗ܤܣ3 + ሬሬሬሬሬ⃗ܥܤ3 + ሬሬሬሬሬ⃗ܦܥ3 = 3൫ܤܣሬሬሬሬሬ⃗ + ሬሬሬሬሬ⃗ܥܤ + ሬሬሬሬሬ⃗ܦܥ ൯ = ሬሬሬሬሬ⃗ܦܣ3  

Now from the figure, ܦܣሬሬሬሬሬ⃗ = ሬሬሬሬሬܱ⃗ܣ2  
Hence, ൛ܤܣሬሬሬሬሬ⃗ + ሬሬሬሬሬ⃗ܥܣ + ሬሬሬሬሬ⃗ܦܣ + ሬሬሬሬሬ⃗ܧܣ + ሬሬሬሬሬ⃗ܨܣ ൟ = ሬሬሬሬሬ⃗ܦܣ3 = ሬሬሬሬሬܱ⃗ܣ6  
 

11. (c) The man walks from A to B then, B to C, his net displacement can be given by R as shown in figure. 

 
.9.634163260cos)4)(4(24460cos))((2)()( 2222 mmBCABBCABR   

 
12. (d) From the figure, sinߠ = ஼

஻
= ଵ

ଶ
⇒ ߠ = 30° 

Hence, the angle between ⃗ܣ and ܤሬ⃗  is 180° − ߠ = 150° 
 

 
13. (c) The x-component of the resultant force will be equal to summation of the x-components of all the 

forces i.e., 

௫ܨ  = 3 cos 0° + 4 cos 90° + 5 cos 217° = 3(1) + 4(0) + 5 ቀିସ
ହ
ቁ = −1 ܰ 



 
Similarly the y-component of the resultant force is given by, 

௬ܨ = 3 sin 0° + 4 sin 90° + 5 sin 217° = 3(0) + 4(1) + 5 ൬
−3
5 ൰ = 1 ܰ 

Hence, the net force ܨଶ = ௫ଶܨ + ௬ଶܨ = (−1)ଶ + 1ଶ = 2 ⇒ ܨ = √2 ܰ. 
14.   (a) The resultant force is given by ܣܤሬሬሬሬሬ⃗ + ሬሬሬሬሬ⃗ܥܤ + ሬሬሬሬሬ⃗ܦܥ + ሬሬሬሬሬ⃗ܣܦ  

 
As we know that the vector sum of all the vectors forming a close loop is zero. Hence, from figure 

ሬሬሬሬሬ⃗ܥܤ + ሬሬሬሬሬ⃗ܦܥ + ሬሬሬሬሬ⃗ܣܦ + ሬሬሬሬሬ⃗ܤܣ = 0ሬ⃗  
ሬሬሬሬሬ⃗ܥܤ + ሬሬሬሬሬ⃗ܦܥ ሬሬሬሬሬ⃗ܣܦ+ = ሬሬሬሬሬ⃗ܤܣ−  
ሬሬሬሬሬ⃗ܥܤ + ሬሬሬሬሬ⃗ܦܥ + ሬሬሬሬሬ⃗ܣܦ = ሬሬሬሬሬ⃗ܣܤ  

On adding ܣܤሬሬሬሬሬ⃗  both side,  
ሬሬሬሬሬ⃗ܣܤ + ሬሬሬሬሬ⃗ܥܤ + ሬሬሬሬሬ⃗ܦܥ + ሬሬሬሬሬ⃗ܣܦ = ሬሬሬሬሬ⃗ܣܤ + ሬሬሬሬሬ⃗ܣܤ = ሬሬሬሬሬ⃗ܣܤ2  

 
 

Subjective Questions: 
3. (Ans: [ܯଶିܮଶܶିଶ])  

Given, force = x/density hence, the dimensional formula of x is given as, [ݔ] = [ݕݐ݅ݏ݊݁ܦ][݁ܿݎ݋ܨ] =
[ଷܶ଴ିܮଵܯ][ଵܶିଶܮଵܯ] =  [ଶܶିଶିܮଶܯ]

4. (Ans:10-5)  
Given that, 1݃. ܿ݉. ଵିݏ = .ܰݔ  ݏ

1݃. ܿ݉. ଵିݏ = ݔ
݇݃.݉
ଶݏ . ݏ = .݉.݃݇ ݔ  ଵିݏ

1݃. ܿ݉. ଵିݏ = .(1000݃) ݔ (100ܿ݉). ଵିݏ ⇒ ݔ = 10ିହ 
 

5. (Ans: 2.16 × 10ଵଶ) 
Let in this new system of unit the unit is defined as 1X and unit length is defined as 1Y and the unit time 
is defined as 1Z. Now given that, 1X = 10kg, 1Y = 1dm=0.1m and 1Z = 1min = 60s. Hence, 1ܹܯ =

10଺ ௃
௦

= 10଺ ே.௠
௦

= 10଺ ൫௞௚.௠.௦షమ൯(௠)
௦

= 10଺ ݇݃.݉ଶ.  ଷିݏ

ܹܯ1 = 10଺ ݇݃.݉ଶ. ଷିݏ = 10଺
(10ିଵܺ)(10ܻ)ଶ

ቀ 1
60ܼቁ

ଷ = 10଺ × 10ିଵ × 10ଶ × (60)ଷ
ܻܺଶ

ܼଷ

= 2.16 × 10ଵଶ
(10݇݃)(1݀݉)ଶ

(1݉݅݊)ଷ  

6. (Ans: km/s2) 
For the given equation to be dimensionally correct, each term (additively) of the equation has the same 
dimensions and hence same unit i.e. the term containing ‘b’ has unit km hence, unit of ‘b’ would be 
ଶݐܾ → ݇݉ ⇒ ܾ → ௞௠

௧మ
→ ௞௠

௦మ
 

7. (Ans: (a) FTV-1 (b) FTV ) 



 
(a) Mass can be related with force(F), velocity (V) and time (T) as, F= M(V/T) hence, the dimensional 

formula of mass on considering F,V and T as fundamental quantities is given as, [ܯ] = [ி][்]
[௏]

=

 [ଵିܸܶܨ]
(b) Now we know that kinetic energy can be given as, ܧ = ଵ

ଶ
 ଶ, hence, the dimensional formula forܸܯ

energy on considering F,V and T as fundamental quantities is given as, [ܧ] = [ଶܸ][ܯ] =
[ଶܸ][ଵିܸܶܨ] =  [ܸܶܨ]

8. (Ans: (a) ML-1T-2 (b) ML-3 (c) ML2T-2   ) 

(a) [ܲ݁ݎݑݏݏ݁ݎ] = [ி௢௥௖௘]
[஺௥௘௔]

⇒ [ܲ] = ൣெ௅்షమ൧
௅మ

=  [ଵܶିଶିܮܯ]

(b) [ݕݐ݅ݏ݊݁ܦ] = [ெ௔௦௦]
[௏௢௟௨௠௘]

⇒ [ܦ] = [ெ]
[௅య]

=  [ଷܶ଴ିܮܯ]

(c) [ܹ݇ݎ݋] = [ݐ݈݊݁݉݁ܿܽ݌ݏ݅ܦ][݁ܿݎ݋ܨ] ⇒ [ܹ] = [ܮ][ଶିܶܮܯ] =  [ଶܶିଶܮܯ]

9. (Ans: ௠య

௞௚.௦మ
 and (௖௠)య

௚.௦మ
) 

Given, ܨ = ீ௠భ௠మ
ௗమ

⇒ ܩ = ிௗమ

௠భ௠మ
 

Hence, the S.I. unit of G is, ܩ → ே௠మ

(௞௚).(௞௚)
= ቀ௞௚.௠

௦మ
ቁ ቀ ௠మ

(௞௚).(௞௚)
ቁ = ௠య

௞௚.௦మ
 

And the C.G.S. unit is ܩ → (௖௠)య

௚.௦మ
 

10. (Ans: (a) MLT-2 (b) LT-2 (c) ML-3) 

(a) ݁ܿݎ݋ܨ = (݊݋݅ݐܽݎ݈݁݁ܿܿܽ)(ݏݏܽ݉) = (ݏݏܽ݉) ቀ௖௛௔௡௚௘ ௜௡ ௩௘௟௢௖௜௧௬
௧௜௠௘

ቁ 
Hence, the dimensional formula of force is given as, 

[ܨ] =
[ݒ][ܯ]

[ܶ] =
[ଵିܶܮ][ܯ]

[ܶ] =  [ଶିܶܮܯ]

(b) (݈ܽܿܿ݁݁݊݋݅ݐܽݎ) = ቀ௖௛௔௡௚௘  ௜௡ ௩௘௟௢௖௜௧௬
௧௜௠௘

ቁ 
Hence, the dimensional formula of acceleration is given as, 

[ܽ] =
[ݒ]
[ܶ] =

[ଵିܶܮ]
[ܶ] =  [ଶିܶܮ଴ܯ]

(c) (ݕݐ݅ݏ݊݁ܦ) = ቀ ெ௔௦௦
௏௢௟௨௠௘

ቁ 
Hence, the dimensional formula of density is given as, 

[ܦ] =
[ܯ]
[ܸ] =

[ܯ]
[ଷܮ] =  [ଷܶ଴ିܮܯ]

 
13. (Ans: (a) 8m (b) 11m ) 

(a) Both the vectors are parallel to each other hence, their sum of the vectors in this condition can be 
find out by simply adding their magnitudes and the direction of this vector will be in the direction of 
the given vectors, 

ห⃗ܣ + ሬ⃗ܤ  ห = 5݉ + 3݉ = 8݉ 
(b) Similarly,  

ห⃗ܣ+ ሬ⃗ܤ  ห = 8݉ + 3݉ = 11݉ 
14. (Ans: 4m ) 

We have to find the magnitude of(⃗ܣ − ሬ⃗ܤ  ). As both the vectors are parallel hence, 



 
ห⃗ܣ − ሬ⃗ܤ  ห = ห⃗ܣห − ห ܤሬ⃗ ห = 7݉− 3݉ = 4݉. The direction of (⃗ܣ − ሬ⃗ܤ  ) will be along ⃗ܣ. 

15.  (Ans: (a) 4m (b) 7m ) 
(c) Both the vectors are anti-parallel hence, their sum of the vectors in this condition can be find out by 

subtracting their magnitudes and the direction of this vector will be in the direction of the vector 
having larger magnitude, 

ห⃗ܣ + ሬ⃗ܤ  ห = 6݉ − 2݉ = 4݉ 
(d)  ห⃗ܣ ሬ⃗ܤ + ห = 3݉ + 4݉ = 7݉ 

17. (Ans: Fx=4.33 N and Fy=2.5 N ) 

The x-component of the given force is, ܨ௫ = 5 cos 30° = 5 ቀ√ଷ
ଶ
ቁ = 4.33 ܰ 

And, the y-component is given by, ܨ௬ = 5 sin 30° = 5 ቀଵ
ଶ
ቁ = 2.5 ܰ 

 
18. (Ans: Fx=5 N and Fy=8.66 N ) 

The x-component of the given force is, ܨ௫ = 10 sin 30° = 10 ቀଵ
ଶ
ቁ = 5 ܰ 

And, the y-component is given by, ܨ௬ = 10 cos 30° = 10 ቀ√ଷ
ଶ
ቁ = 8.66 ܰ 

 
19. (Ans: Dimensionally incorrect) 

Given equation is, ܵ௧ = ݑ + ଵ
ଶ
ݐ2)ܽ − 1) 

ܵ௧ = ݑ + ݐܽ −
ܽ
2 

If the equation is dimensional correct then the dimension of each term will be the same so, [ܵ௧] =
[ݑ] ,[ଵܶ଴ܮ଴ܯ] = [ݐܽ] ,[ଵܶିଵܮ଴ܯ] = [ܶ][ଵܶିଶܮ଴ܯ] = [ܽ] and ,[ଵܶିଵܮ଴ܯ] =  .[ଵܶିଶܮ଴ܯ]
As we can see the dimensional formula is not the same for each term of the equation and hence the 
equation is dimensionally incorrect. 

20.  (Ans: vx=100 km/hr and vy=173.2 km/hr ) 

 
The X (horizontal)-component of the given velocity is, 

௫ݒ  = 200 cos 60° = 200ቀଵ
ଶ
ቁ = 100 ݇݉ℎିଵ 

And, the y (vertical)-component is given by, 

௬ݒ  = 200 sin 60° = 200ቀ√ଷ
ଶ
ቁ = 173.2 ݇݉ℎିଵ 

 


