
 

 

Measurement, Units, Dimensions & Vectors (Xth)- Exercise Solutions 
LEVEL 1:  

1. (c) Light year is the unit of length. 
2. (d) Density is a derived quantity while others are fundamental (base) quantities. 
3. (d) 1 m3 = 106 cm3 

1000 m3 = 109 cm3 
4. (c) The 7 fundamental units are metre, kilogram, second, candela, ampere, mole, kelvin. 
5. (c) SI unit of mass is kg and volume is m3. Thus, SI unit of density is kg m3 
6. (c) 1 g = 10-3 kg; 1 cm3 = 10-6 m3 

1 ௚
௖௠య = 1000 ௞௚

௠య 

7. (c) Power = ௪௢௥௞
௧௜௠௘

 = ௠௔௦௦ ௫ ௔௖௖௘௟௘௥௔௧௜௢௡ ௫ ௗ௜௦௣௟௔௖௘௠௘௡௧
௧௜௠௘

 

In terms of base units, unit of power is ௞௚ ௠ ௦షమ ௠
௦

, i.e. ݇݃ ݉ଶିݏଷ 

8. (d) Pressure = ௙௢௥௖௘
௔௥௘௔

 = ௠௔௦௦ ௫ ௔௖௖௘௟௘௥௔௧௜௢௡ 
௔௥௘௔

 

In terms of base units, unit of pressure is ௞௚ ௠ ௦షమ

௠మ , i.e. ݇݃ ݉ିଵିݏଶ 

9. (d) As the equation is dimensionally correct, Dimensions of µ = Dimensions of ஻
ఒమ

 

Then, ܯ଴ܮ଴ܶ଴ = ஻
ெబ௅మ்బ

 

Dimensions of B = ܯ଴ܮଶܶ଴ which is same as area. 
10. (b) 1 ௞௠

௛௥
 = ଵ଴଴଴

ଷ଺଴଴
௠
௦

 = ହ
ଵ଼

௠
௦

 

11. (a) 1m = 1000 mm; 1m = 100 cm; 1m = 10 dm 
Thus, 7.60 m = 7600 mm; 7.60 m = 760 cm; 7.60 m = 76.0 dm 

12. (d) Impulse is a vector quantity. 
13. (d) Magnitude of resultant lies in the interval (a-b) ≤ R ≤ (a+b) 
14. (d) ܨଶ = ௫ଶܨ  + ௫ܨ ௬ଶ ; whereܨ  and ܨ௬ are the rectangular components of F 

Then, ܨ௬ = ට120ଶ − (60√3)ଶ = √3600 = 60 N 

15. (c) Sum of the vectors = 8ଓ෡ − 6ଔ̂ 
Magnitude = √8ଶ + 6ଶ = 10 

16. (d) By triangle law of vector addition 

 

 

 

17. (a) Electric current is a scalar quantity. 
18. (d) 10, 10, 10 can be zero when all 3 vectors are inclined at 1200 to each other. 

10, 10, 20 can be zero when two vectors of 10 units each in same direction are arranged parallel and 
opposite to vector of 20 unit. 

19. (c) Magnitude of resultant lies in the interval (a-b) ≤ R ≤ (a+b) 
20. (a)  

 
 
 
 
 

21. (c) ܨଶ = ௫ଶܨ  + ௫ܨ ௬ଶ ; whereܨ  and ܨ௬ are the rectangular components of F 



 

 

Then, ܨ௬ = ඥ20ଶ − (12)ଶ = √256 = 16 N 
 
 
 

22. (a) 

 

 

 

 
23. (a) ⃗ܤ3 = ܣሬ⃗  
24. (d) Resultant ܴ = ଶܣ√ + ଶܤ + ܤܣ2 cos ଶ(10√ܨ)  ;ߠ = ଶ(ܨ2) + ଶ(ܨ2√) + (ܨ2√)(ܨ2)2 cosߠ 

Then, cos ଵ଴ିସିଶ = ߠ
ସ√ଶ

 = ଵ
√ଶ

 450 = ߠ ;

25. (c) Average acceleration = ௖௛௔௡௚௘ ௜௡ ௩௘௟௢௖௜௧௬ 
௧௜௠௘

 = √ହ
మାହమ

ଵ଴
 = ଵ

√ଶ
 

 

 

 

 

LEVEL 2: 

1. (b) Dimensions of F = [ܯଵܮଵܶିଶ] 

Dimensions of √ܯ] = ݔ଴ܮ
భ
మܶ଴] 

Dimensions of ݐଶ = [ܯ଴ܮ଴ܶଶ] 
As the equation is dimensionally correct, 

Dimensions of a = 
ൣெభ௅భ்షమ൧

ቈெబ௅
భ
మ்బ቉

 = ቂܯଵܮ
భ
మܶିଶቃ 

Dimensions of b = [ெ
భ௅భ்షమ]

[ெబ௅బ்మ]
 [ଵܶିସܮଵܯ] = 

Dimensions of a/b = 
ቈெభ௅

భ
మ்షమ቉

[ெభ௅భ்షర]
ܮ଴ܯ] = 

షభ
మ ܶଶ] 

2. (b) 1 ݇݃ ݉ ିݏଶ = 1 N 
 ଶ = 105 Nିݏ ݉ܿ ݃ 1
1 (10 g) (10 cm) (0.1s)-1 = ଴.ଵ

ଵ଴௫ଵ଴
 x 105 = 100 N 

3. (b) Using dimensional analysis, 

Dimensions of a = [ெ
బ௅భ்షభ]

[ெబ௅బ்భ]
 [ଵܶିଶܮ଴ܯ] = 

Dimensions of b = [ܯ଴ܮଵܶିଵ][ܯ଴ܮ଴ܶଵ] = [ܯ଴ܮଵܶ଴] 
Dimensions of c = [ܯ଴ܮ଴ܶଵ] 

4. (c) Force = (௠௔௦௦)(௟௘௡௚௧௛)
௧௜௠௘మ

; time = ට(௠௔௦௦)(௟௘௡௚௧௛)
௙௢௥௖௘

 

Dimensions of time = ܯ
భ
మ ܮ

భ
మ ܨ

షభ
మ  

5. (b) 
6. (c) Using dimensional analysis, as the physical quantities have different dimensions, (P – Q) cannot 

be defined. 
7. (a) SI unit of G is ܰ ݉ଶ݇݃ିଶ 



 

 

CGS unit of G is ݀݁݊ݕ ܿ݉ଶ݃ିଶ 
1 N = 105 dyne; 1 m = 102 cm; 1 kg = 103 g 
Required ratio = 105+4-6 = 103 

 

8. (c) ܤܣሬሬሬሬሬ⃗ + ሬሬሬሬሬ⃗ܥܣ + ሬሬሬሬሬ⃗ܦܣ + ሬሬሬሬሬ⃗ܧܣ + ሬሬሬሬሬ⃗ܨܣ ሬሬሬሬሬ⃗ܦܧ =  + ሬሬሬሬሬ⃗ܥܣ + ሬሬሬሬሬ⃗ܦܣ + ሬሬሬሬሬ⃗ܧܣ + ሬሬሬሬሬ⃗ܦܥ  
ሬሬሬሬሬ⃗ܥܣ = + ሬሬሬሬሬ⃗ܦܥ + ሬሬሬሬሬ⃗ܧܣ + ሬሬሬሬሬ⃗ܦܧ + ሬሬሬሬሬ⃗ܦܣ  
ሬሬሬሬሬ⃗ܦܣ = + ሬሬሬሬሬ⃗ܦܣ + ሬሬሬሬሬ⃗ܦܣ  
ሬሬሬሬሬ⃗ܦܣ3 =  
ሬሬሬሬሬܱ⃗ܣ2)3 = ) 
ሬሬሬሬሬܱ⃗ܣ6 =  

9. (c) In the given figure, cos (180 - ߠ) = ௉
ଶொ

; P = -2Q cos ߠ 

R = ඥܲଶ + ܳଶ + 2ܲܳ cos  ߠ
=ඥ(−2Q cos ߠ)ଶ + ܳଶ + 2(−2Q cos ߠ)ܳ cos  ߠ
= ඥ4ܳଶ cosଶ ߠ + ܳଶ − 4ܳଶ cosଶ  ߠ
= Q 

10. (c) For change in velocity, angle between the two vectors will be (180 – 60) i.e. 1200 

R = √ܸଶ + ܸଶ + 2ܸܸ cos 120 = ට2ܸଶ + 2ܸଶ(− ଵ
ଶ
) = V 

11. (c) Let the angle be ߠ 
In the given figure, cos (180 - ߠ) = ௉

ଶொ
; P = -Q cos ߠ 

But P = ொ
ଶ

; ொ
ଶ

 = -Q cos ߠ; cos ߠ = − ଵ
ଶ
 1200 = ߠ ;

12. (a) Required angle = cosିଵ(ଵଶ
ଵଷ

) 

 

 

 

13. (d) Since, |⃗ܣ| = ሬሬሬሬ⃗ܤ| |and |ܥሬሬሬ⃗ | =  ;|ܣ⃗|2√
Angle between |⃗ܣ| and |ܤሬ⃗ | = 900; 
Angle between |⃗ܣ| and |⃗1350 = |ܥ; 
Angle between |ܤሬ⃗ | and |⃗1350 = |ܥ; 

14. (b) R = ඥܲଶ + ܳଶ + 2ܲܳ cos  ߠ
1 = ඥ1ଶ + 1ଶ + 2(1)(1) cos  ߠ
cos ߠ = − ଵ

ଶ
 

For difference of two vectors, R’ = ඥܲଶ + ܳଶ − 2ܲܳ cos ට1ଶ = ߠ + 1ଶ − 2(1)(1)(− ଵ
ଶ
) = √3 

15. (a) Magnitude of change in momentum = ݉ඥݒଶ + ଶݒ + (ݒ)(ݒ)2 cos ඥ2(1ݒ݉ = ߠ2 + cos  (ߠ2
ඥ2ݒ݉ = (2cosଶ ݒ2݉ =(ߠ cos  ߠ

SUBJECTIVE QUESTIONS: 

3. a) SI unit of energy is J or  ݇݃ ݉ଶିݏଶ 
Dimensions of energy = [ܯଵܮଶܶିଶ] 

b) SI unit of Relative density is unitless 
Dimensions of relative density = [ܯ଴ܮ଴ܶ଴] 

c) SI unit of Power is W or ݇݃ ݉ଶିݏଷ 



 

 

Dimensions of power = [ܯଵܮଶܶିଷ] 
4. SI unit of Ke is ܰ ݉ଶିܥଶ 
5. Using dimensional analysis,  

Units of x = Units of bt2 
Unit of b is ms-2 

6. Dimensions of length = [ܸଵܨ଴ܶଵ] 
Power = force x velocity; Dimensions of power = [ܸଵܨଵܶ଴] 

7. Dimensions of P = [ܯଵܮଵܶିଶ] 
Dimensions of Q = [ܯ଴ܮଵܶିଵ] 
Dimensions of R = [ܯଵܮଶܶିଷ] 
But, ܲ௫ܳ௬ܴ௭  is dimensionless 
Thus, [ܯଵܮଵܶିଶ]௫[ܯ଴ܮଵܶିଵ]௬[ܯଵܮଶܶିଷ]௭  [଴ܶ଴ܮ଴ܯ] = 
Therefore, [ܯ௫ା௭ܮ௫ା௬ାଶ௭ܶିଶ௫ି௬ିଷ௭] = [ܯ଴ܮ଴ܶ଴] 
x + z = 0; x + y + 2z = 0; -2x – y – 3z = 0 
solving them we get, 
x = 1; y = 1; z = -1 as x : y : z = 1 : 1 : -1 

8. Dimensions of S = [ܯ଴ܮଵܶ଴] 
Dimensions of u = [ܯ଴ܮଵܶିଵ] 
As dimensions of S ≠ dimensions of u 
The equation is not dimesionally correct. 

10. Dimensions of force = [ܯଵܮଵܶିଶ] 
Dimensions of density = [ܯଵିܮଷܶ଴] 
Dimensions of X = [ܯଵܮଵܶିଶ][ܯଵିܮଷܶ଴] = [ܯଶିܮଶܶିଶ] 

11. x Ns = x (݇݃ ݉ ିݏଶ)(s) = x ݇݃ ݉ ିݏଵ 
 ଵିݏ ݉ ݃݇ଵ = (10ିଷ)(10ିଶ)ିݏ ݉ܿ ݃ 1
x =  10ିହ 

12. Power = 1200 MW = 1200 x 10଺ W = 12 x 10଼݇݃ ݉ଶିݏଷ = 12 x 10଼ x 10ସ x (3600)ଷ݇݃ ܿ݉ଶℎିݎଷ 
= 559872 x 10ଵ଼݇݃ ܿ݉ଶℎିݎଷ 

= (ହହଽ଼଻ଶ)(ଵ଴భఴ)(ଶయ)
(ଶ଴)(ଷ଴మ)

(20݇݃)(30ܿ݉)ଶ(2ℎݎ)ିଷ 

= 248832 x 10ଵହ(20݇݃)(30ܿ݉)ଶ(2ℎݎ)ିଷ 
13. Horizontal component = 400 sin 30 = 200 kmh-1 

Vertical component = 400 cos 30 = 200√3kmh-1 
 
 

14. Let the two forces be P and Q 
P = ଷ

ହ
ܳ; R = 28 N 

R = ඥܲଶ + ܳଶ + 2ܲܳ cos  ߠ

28 = ට(ଷ
ହ
ܳ)ଶ + ܳଶ + 2(ଷ

ହ
ܳ)(ܳ) cos 60 

784 = ଽ
ଶହ
ܳଶ + ܳଶ + ଷ

ହ
ܳଶ 

19600 = 49 ܳଶ 
Q = 20 N 
P = 12 N 

15. P = Q = R = 1(let) 
R = ඥܲଶ + ܳଶ + 2ܲܳ cos  ߠ
1 = ඥ1ଶ + 1ଶ + 2(1)(1) cos  ߠ
cos ߠ = − ଵ

ଶ
 

Thus, 1200 = ߠ 


