VECTOR
SOLUTIONS

LEVEL - 1

1. Conceptual
2. Conceptual

3. Magnitude = AB where A(4, -1, 0), B(-2, -2, 0)

AB = [(-2-4)% + (~2+4)2 + (0—0)2 =/36+4 = /40 = 2/10

4. A is unit vector so its magnitude is 1.

= (0.4 +(0.3)% +¢? =1=50.16+0.09+c% =1

—c2=0.75=c=+0.75

5. Conceptual

6. PQ=(3-2)i+(4-3)j+(G-5k=i+]

7. A= V22+42+52 =45

= direction cosines ¢,m,n are 2 4
Y J45 ' 45" J45
-4 6 -\

9, AB = (4-3)i+(5-4)j+(6-5)k =i+]j+k
CD=(4-7)i+(6-9)j+(0-3)k =-3i—3j—3k =—3AB

So, AB and CD are anti parallel

= 2 onZ 102
10. m:%z\/ﬁ +(f) 107 1042kg

11.  |A|-|B| < |A+B| < |A|+]|B]|



12.

13.

14.

15.

16.

17.

18.

19.

20.
21.
22.
23.
24,

25.

Conceptual

FJ10 :\/(2F)+(J§F)2 +2(2F)(J§F)cose

— F\10 = FyJ4+ 2+ 442 0080 = 442 cos 0 = 4 = 0 = 450

resultant of a +b
Conceptual

Conceptual

Let E\+§=E=3f+7]+f<:>é=é=m
|c] J59

K+(i—3]+2l2)+(3i+6]—7|2) =K+4f+3]—5l2=]:K=—4f—2]+5l§

displacement = \/102 +122 4142 = 21
Conceptual
Conceptual
Conceptual

Conceptual

AP =mvz —mvy =[(vsin 6i + v cos 0j) — (vsin 0i — v cos 6j)]



26.
27.

28.

29.

30.

31.
32.

33.
34.

35.

37.

38.

39.

40.

41.

42.

— AP = 2mvcos 6]
=| AP |= 2mvcos O

Conceptual

Conceptual

|A—B|=vA2+B2—2ABcos0 = A |- B|
= A%2=A%2 1A% _2A% cose:cosezgzezwo

Conceptual

— —

A.C=0

Conceptual

Let forces are F and 2F
2 2 2 -1
= (2F)° =F°+(2F) +2F(2F)cos(9:>cose_7

Conceptual

Conceptual

ALBand ALC so AL(BxC)

e

A

W =F.S=Fcos0 =50x10xcos60 = 250J

(A+B).(A-B)=0=>A’-AB+BA-B?=0=>A%=pB?

w = F.(10]) = (=21 +15] + 6K).(10j) =150J

Conceptual

(i AcosO+jAsin0).(iBsin6—jBcos0) =0



AB_ -2+9-4 3

43.  Projection of A on B== B = \/12 . = 7%
44.  (41-3)).(0.6i + 0.8])=0
45.  Conceptual
46.  Conceptual
47.  Conceptual
48.  Conceptual
49.  Conceptual
50.  C isparallel to AxB
LEVEL -2
1. Conceptual
2. Conceptual
3. Conceptual
4. Conceptual
5. Conceptual
6. Conceptual
7. Conceptual

Resultant of OA and OC is R+/2 along OB

So final resultant = R\/§+ R=R (\/§+1)

a+b=c=a%+b?%+2abcos0=c? =a? +b?

—c0s0=0=0=90°

Conceptual

(ACOSOL)Z +(Acos[3)2 +(ACOSy)2 =A?

2 2 2
Now aa=B=7y=3Acos“ o =A“ = cosa=—
p=v N
AndACOSOL:A
3
Conceptual
component = (2i+3)).(i+) _2+3_ 5

|f+]| _\/E_\/E



14.

15.

16.

17.

18.

19.
20.

21.

22.

23.
24,
25.
26.

27.

|a-bl=+3

I;+g=%:>3P—3Q=P+Q:>2P=4Q:>P=2Q

R? = 32 + 22+ 2(3)(2)cos 0 =13+12c0s 0 (i)
(2R)? =6 + 22 +2(6)(2) c0s O = 40 + 24 cos O

— R?=10+6c0s0 (ii)
From (i) and (ii)
13 + 12c0s0=10+6cos 0

6cosez—3:>cose=_71:>9:1200

Conceptual

cos? o+ cos? B+0032 y=1

— (1-sin® o)) + (L—sin?B) + (1—sin®y) =1

= sin® o +sin? [3+sin2 y=2
Conceptual

Conceptual

- . dP, . R A
F:dii+—yj:—23inti+2cosj
dt dt

P=0

T

Conceptual

V=oxr
Conceptual
Conceptual

Conceptual

Power =F.V = (20i +15j—5k).(6i — 4]+ 3k) = 45unit



28.
29.
30.
31.

32.

33.
34.
35.

36

37

Conceptual
Conceptual
Conceptual

Conceptual
Area =|dyxd> |
Conceptual
Conceptual
Conceptual

Conceptual

Area =|d1xd3 |



