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N.L.M FRICTION

SINGLE CORRECTEXERCISE – I

PART-III

1.

60°

45°
45°

60°

30°

B

A

x

C

(i) A
��

 and B
��
 = 105°

(ii) A
��
and C

��
 = 150°

(iii) B
��
 andC

��
=150°

2. 60°120°

5N

5N

Angle b/w forces= 120°

3.  5m/s

RV
�

= 5̂j−

4. Given

ˆˆ ˆA i j k= + −
��

ˆˆ ˆB 2i 3j 4k= − +
��

AB B A= −
���� �� ��

= ˆˆ ˆi 4j 5k− +

5.

N

w
ECC

S

O

G
A

30m

40m

Displacement
= 30m in East

6.

F2

F

F1

θ = 90°

So 2 2
1 2|F | F F= +

�

7. 2 2|R | 30 40= +
�

= 50

tan α = 
40 4

30 3
= =

α = 53° with East

8. 2 2
2 1|F F | (250) (500)− = +
� �

= 250 5 N W of N

tan α = 
1

2

F 500

F 250
=

a = tan–1(2)

9.

a

c

b

B

2 2|C | a b 2abcos= + + θ
�

tan β = 
bsin

a bcos

θ

+ θ

when direction interchanged

2 2|C | a b 2abcos= + + θ
��

tan β = 
asin

b acos

θ

+ θ

In both cases Magnitude is same
But direction different

10.

R=A+B

A

C

B

|C R | 0+ ≠
� �
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11. Resultant lies in b /w min. & maximum
Values

A B R A B− ≤ ≤ +

So 10 6 R 10 6− ≤ ≤ +

4 R 16≤ ≤

12.

E

F

A B

C

D

AB BC CD DE EF FA 0+ + + + + =
���� ���� ���� ���� ��� ����

Resultant of these vectores is null vector

13. 2 2|R | P 2P cos= + θ θ θ
��

when q = π
cosθ = –1

min|R | P Q= =
�

14. R A B= +
� � �

2 2|R | A B 2ABcos= + + θ
�

when θ = 0
cosθ = 1

max|R | A B= +
�

15. C A B= +
� � �

2 2|C | A B 2ABcos= + + θ
�

132 = 122 + 52 + 2×12×5 cosθ

θ = π/2

16. P Q P Q+ = −
� �� �

2 2P Q 2PQcos+ + θ  = 2 2P Q 2PQcos+ − θ

4PQ cosθ = 0  ⇒ θ = π/2

17. Q
R

P

R=P+Q

 Q

R1

P

R=P–Q

2 2|R | P Q= +
�

2 2
1|R | P Q= +
�

R
�
 & 

1R
�

are also perpendicular to each

other are of equal lengths.

18. ˆˆ ˆA 3i 2j k= + +
�

2 2 2| A | 3 2 1= + +
�

| A | 14=
�

19. ˆ ˆA 3i 4j= +
�

ˆ ˆ3i 4j
Â

5

+
=

20.
xx'

y

y'

30°

25m

⇒ –25 cos 30°
⇒ 25 sin 30°

21.

60 km/h

y

y

x30 km/hr

60 cosθ = 30
cos θ = 1/2
θ = 60°
y = 60 sin 60°

    = 
2

3
60  = hr/km330

22. k̂cĵ8.0î5.0A ++=
�

222 C)8.0()5.0(|Â| ++=

C2 = 1 – 0.89

C = 11.0

23. Let ĵ2î2A +=
�

ĵ3îB +=
�

θ be the angle between A
�
 & B
�

2.8

322

|B|.|A|

B.A
cos

+
==θ ��

��

22

13
cos

+
=θ

θ = 15

24. î2Fx =
�

ĵ3Fy −=
�

yx FFF
���

+=  = ĵ3î2 −
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25. k̂ĵîA ++=
�

ĵî2B +=
�

B.A
��
 = ˆˆ ˆ(i j k)+ + . )ĵî2( +

= 2 + 1 = 3

(b) 

012

111

k̂ĵî

BA =×
��

)21(k)2–0(ĵ–)1–0(î −+=

= k̂–ĵ2î– +

26. 4|A| =
�

3|B| =
�

θ = 60°

(a) θ= cos|B||A|B.A
����

= 4 × 3 × 
2

1
 ⇒ 6

(b) BA
��

×  = θsin|B||A|
��

= 
2

3
34 ××  = 36

27 A
�

B
�

C
�

0B.A =
��

0C.A =
��

but 0CB ≠×
��

CB
��

×  have direction along A
�

so A
�
 parallel with CB

��
×

28. AB cosθ = 8 ...(1)

AB sin θ = 38 ...(2)

(2)  ÷  (1)

tan θ = 3

θ = 60° �
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MULTIPLE CHOICE QUESTIONSEXERCISE – II

1. ⇒ 
x 1

f(x)
x 2

−
=

+

⇒  
{ }

2
1x

1x

1
1x

1x

)x(ff

+
+

−

−
+

−

=

⇒ { }
x

1
)x(ff

−
=

2.

⇒f(2) = 2 × 2 – 1 = 3
⇒f(1) = 1 + 2 = 3
⇒f(3) = 2 × 3 – 1 = 5

3.

⇒y = �n x2 + sin x
⇒y = 2�nx + sin x

⇒ xcos
x

2

dx

dy
+=

also xsin
x

2

dx

yd
2

2

−
−

=

4

xtanx7y +=

⇒ xsecx
y

1

dx

dy 27/6 += −

also xtanxsec2x
49

6

dx

yd 27/13

2

2

+
−

= −

5

y = ex tanx

⇒ xsecextane
dx

dy 2xx +=

6

y = x2sin4x + xcos-2x

⇒
4 2 3 2dy

2xsin x 4x sin xcosx cos x
dx

−= + +

⇒ 32x cos x sinx−− × −

⇒ ++= xcosxsinx4xsinx2
dx

dy 324
cos-

2x+2x sinx cos-3x

7









+−








+= 1

x

1
x

x

1
xy

⇒ 







+








++








+−








−=

22 x

1
1

x

1
x1

x

1
x

x

1
1

dx

dy

⇒ 23 x

1

x

2
x21

dx

dy
−++=

8

y = x2sinx + 2xcosx – 2 sinx

⇒ xcos2xsinx2xcos2xcosxxsinx2
dx

dy 2 −−++=

⇒ xcosx
dx

dy 2=

9

y = x2cosx –2xsinx –2cosx

⇒ xsin2xcosx2xsin2xsinxxcosx2
dx

dy 2 +−−−=

xsinx
dx

dy 2−=

10

r =  (1 + secθ) sinθ

⇒ ( )
dx

sec tan sin 1 sec cos
d

= θ θ θ + + θ θ
θ

⇒ θ+θ=
θ

2seccos
d

dr

11

xcos

xcosxsin
y

+
=

⇒ 2

dy cosx(cosx sinx) (sinx cosx) sinx

dx cos x

− − + × −
=

xsec
xcos

1

dx

dy 2

2
==

12

xcot1

xcot
y

+
=
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⇒ 
( ) 2 2

2

1 cot x Co sec x cot x( cosec x)dy

dx (1 cot x)

+ × − − −
=

+

⇒ 2

2

)xcot1(

xeccos

dx

dy

+

−
=

13

⇒
xcos

x

x

xcos
y +=

⇒ 2 2

dy x sinx cosx cosx x sinx

dx x cos x

× − − +
= +

⇒
xcos

xsinxxcos

x

xcosxsinx

dx

dy
22

+
+

−−
=

14

qtan1

qtan
p

+
=

⇒

2 2

2

dp (1 tanq)sec q tanqsec q

dq (1 tanq)

+ −
=

+

⇒ 2

2

)qtan1(

qsec

dq

dp

+
=

15

y = sin3x = sin3x

⇒y = y
1
 + y

2
 

dx

dy

dx

dy

dx

dy 21 +=⇒

⇒y
1
 = sin3x

⇒y
1
 = u3 u = sinx

⇒
dx

du
.

du

dy

dx

dy
=

⇒
21dy

3u
du

= xcos
dx

du
=

⇒ xcosxsin3
dx

dy 21 =

⇒y
2
 = sin3x

⇒y
2
 = sin v

⇒ vcos
dv

dy2 = v = 3x

⇒ x3cos3
dx

dy2 = 3
dx

dv
−

⇒
dx

dy

dx

dy

dx

dy 21 +=

⇒ x3cos3xcosxsin3
dx

dy 2 +=

16

y = sin2(x2+1)
⇒y = u2 u = sinv v = x2 + 1

⇒ u2
du

dy
= vcos

dv

du
=

⇒ x2
dx

dv
=

dx

dv
.

dv

du
.

du

dy

dx

dy
=

⇒ x2vcosu2
dx

dy
=

⇒ 4x sin(x2+1) cos(x2+1)

17

y = x(x2 + 1)-1/2

⇒ y = uv

⇒ Let u = x 2/12 )1x(v −+=

⇒ 
dx

du
v

dx

dv
u

dx

dy
+=

⇒ 1
dx

du
=

⇒ ( ) 2/32 1xx
dx

dv −
+−=

⇒ ( ) 2/32 1x

1

dx

dy

+
=

18

⇒ 2rr2q −=

⇒ uq = u = 2r – r2

⇒ 
dq 1

du 2 u
= r22

dr

du
−=

⇒ 
dr

du
.

du

dq

dr

dq
=

⇒ 
1

.(2 2r)
2 u

= − ⇒ 2rr2

r1

−

−

19

⇒ 

4
2

x

1
x

8

x
y 










−+=

⇒ y = u4

⇒ 
x

1
x

8

x
u

2

−+=
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⇒ 
3u4

du

dy
=

2x

1
1

4

x

dx

du
++=

⇒ 
dx

du
.

du

dy

dx

dy
=

⇒ = 

3
2

2

x 1 x 1
4 x 1

8 x 4 x

   
+ − + +   

  

20
V = πr2h

(a)
dt

dh
r

dt

dv 2π=       {r constnat}

⇒ 
2r5

dt

dv
π=

(b)
dt

dr
rh2

dt

dv
π=      {h constant}

⇒ 
dv

10 rh
dt

= π

(c) 







+π=

dt

dh
r

dt

dr
rh2

dt

dv 2

⇒ 
2r5rh10

dt

dv
π+π=

21
x + y = 60
⇒ y = 60 – x
⇒ xt = 60x – x2

⇒ z = 60x – x2

⇒ x260
dx

dz
−=

⇒ 0
dx

dz
=  ⇒ x = 30

⇒ ve
dx

zd
2

2

−=  maximum

⇒ x = 30 y = 30

22 a2 + 4aλ = 40

⇒ 
24a a

h
4a

−
=

⇒ v = a2h = 








 −

a4

a48
a

2
2

⇒ v = 10a – 
4

a3

⇒ 0
4

a3
10

da

dv 2

=−=

40
a

3
=

23
(a) y = cos x

⇒ y’ = –sinx
⇒ y’’ = –cosx

(b) y = secx
⇒ y’ = secx tanx
⇒ y’’ = secx(sec2x) + (secx tanx)

tanx
⇒ y’’ = 2 sec3x – secx

24
y = cosu u = sinx

⇒ usin
du

dy
−= xcos

dx

du
=

⇒ xcosusin
dx

dy
−=

⇒ ( ) xcosxsinsin
dx

dy
−=

25
y = sinu u = x – cosx

⇒ ucos
du

dy
= xsin1

dx

du
+=

⇒ )xsin1(ucos
dx

dy
+=

⇒ ( ) ( )xcosxcosxsin1
dx

dy
−+=
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SUBJECTIVE PROBLEMSEXERCISE – III

1. (A) R = 2A cos θ/ 2
 A = 2A cos θ/2
 θ = 120°

    (B) A – B ≤ R ≤ A + B
4 ≤  R ≤  12
R = 12 N

    (C) θ= cos|B|.|A|B.A
����

cos θ = 
|B||A|

B.A
��

��

 = 
98

0

×

cosθ = 0 ⇒  θ = 90°

    (D) R A B= +
� � �

2 2|R | A B 4 1 9 14= + = + + =
�

2. S = t3 – 2t2 + 5t + 4
(A) at t = 1
S = 1 – 2 + 5 + 4
S = 8

(B) 
dt

ds
 = 3t2 – 4t + 5

at t  = 1

454–3
dt

ds
=+=

(c) 4–t6
dt

sd
2

2

=

at t = 1

24–6
dt

sd
2

2

==

3. ĵ2î2F1 +=
�

k̂4î3F2 +=
�

(A) 21R FFF
���

+=

= k̂4ĵ2î5 ++

(B) cos θ = 
1 2

1 2

F.F

|F ||F |

� �

� �

522

6
cos

×
=θ

cos θ = 
25

3

(c) θ= cosFFF.F 2121

��

2

21
1

F

F.F
cosF

��

=θ  = 
5

6

4. S-1
Vector quantity obeys the triangle low of

Addition
S-2
A – B ≤ R ≤ A + B
S-1 is true & S-2 is false

5.

6N

8N

N10|R| =
�

5. 1|B||A| ==
��

1|B.A||BA| =+×
����

LHS

22 )cosAB()sinAB( θ+θ

1cossin 22 =θ+θ

S-2 is true

6. S-1

0B.A =
��

then A & B
� �

 are perpendicular to

each other

A.C 0=
��

then A & C
��
 are perpendicular to each

other

|C||B|CB
����

=×  n̂sinθ

n̂  shows the direction which is along to n̂ .

so A
�
 is parellel to CB

��
×

S-2

BA
��

⊥  & CA
��

⊥

so A
�
 is perpendicular to plane formed by

B& C
��

true
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7.

C

BA
A
�

B
�

C
�

0CBA =++
���

statement - 1 is true.

7.

C

BA
A
�

B
�

C
�

0CBA =++
���

Statement - 2 is true.

8. ĵîA +=
�

k̂B =
�

θ= cos|B||A|B.A
����

0 = cos θ
θ = π/2
S-2

θ= cos|B||A|B.A
����

|B||A|

B.A
cos ��

��

=θ

9. Statement - 1
Distance is a scalar quantity because of it
has only Magnitude
Statement - 2
Distace is the length of path traversed

10. (i) θ= cos|B||A|B.A
����

θ= cos|B||A|A.B
����

(ii) ABBA
����

×≠×
Because in this magnitude is same but
direction is different.

iii. let B&A
��
 be two non- zero vector

BA
��

×  = ˆAB sin nθ

if θ = 0 then A B 0× =
�� �

then A
�
 & B
�
 are collinear

10.

P

tan θ = m = slope = 0

11. (i) 25B.A =
��

 unit

(ii) Ac
��

λ=

|A||c|
��

λ=

|A||B|
��

λ=

25 = λ 5
λ = 5

)ĵ20î15()ĵ4î3(5C +=+=
�

B||A
��

n̂sinABBA θ=×
��

θ = 0°

A B 0× =
�� �

(iv) ĵ2î3A +=
�

k̂2î2B −=
�

Area of parallelogram = | A ||B| sinθ
� �

θ

B
�

A
�

1349|A| =+=
�

844|B| =+=
�

|B||A|

BA
sin ��

��

×
=θ

68BAsin|B||A| =×=θ
����
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(V) k̂6ĵ3î2F ++=
�

3694|F| ++=
�

 = 49  = 7

(vi) k̂ĵîR ++=
�

3

k̂ĵî

|R|

R
R̂

++
== �

�

3

k̂

3

ĵ

3

î
R̂ ++=

A
�
 ⊥ B
�

then 0B.A =
��

θ = 90°

(viii)

ĵîA +=
�

(y)

ĵ

î

°=θ 45

A
�

(x)

1
1

1

x

y
tan ===θ

θ = 45°

(ix) 0CBA =++
���

given )CB.(A
���

×

)CB).(CB(–
����

××

)CB).(C(–)CB).(B(–
������

××

– 0 – 0 = 0



Page # 10 Solutions Slot – 1 (Physics)

394 - Rajeev Gandhi Nagar Kota, Ph. No. 0744-2209671, 93141-87482, 93527-21564

IVRS No. 0744-2439051, 0744-2439052, 0744-2439053  www.motioniitjee.com, email-hr.motioniitjee@gmail.com

Sol.1 R2 = P2 + Q2 + 2PQ cos60°

7Q2 = P2 + Q2 + PQ

P2 – 6Q2 + PQ = 0

2
P Q

6 0
Q Q

   
+ − =   

   

P P
3 2 0

Q Q

   
+ − =   

   

P
2

Q
=

Sol.2 P2 = 2 2
1 2F F+

Q2 = 2 2
1 2F F+

2 2 2 2
1 2P Q 2(F F )+ = +

Sol.3

N

A

O E

S

w

B 4m

37°

5m
3m 

Displacement = 0

Sol.4

R

P
90°

150°

P R

sin120 sin90 sin150

θ
= =

° ° °

P R

113
2 2

θ
= =

P : Q  R = 3 : 2 : 1

TOUGH SUBJECTIVE PROBLEMSEXERCISE – IV

Sol. 5

N

W

Sh
or
e 
lin

e

S

F45°

15°

projection on Shore line = 18 cos60°

= 9 km/h

Sol.6 ˆˆ ˆA i 2j 3k= − +
��

ˆˆ ˆB 4i 2j 3k= + +
��

ˆ ˆAB 3i 4jk= +
����

ˆ ˆ3i 4j
AB

5

∧ +
=

ˆ ˆ3i 4j ˆ ˆV 10 6i 8j
5

 +
= = + 

 
 

��

Sol.7 2 2F F=
� �

F

F1

F2

2

1 2

F sin
tan

F F cos

θ
α =

+ θ

α = 90°

then F
1
 + F

2
 cosθ – 0

cosθ = 
1

2
−

θ = 120°

Sol.8 2 2ˆˆ| a b| a b 2abcos− = + − θ

ˆˆ|a b| 1− =  θ = 60°

ˆˆ|a b| 1− =
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Sol.9 3 2x t 6t 3t 7= − + +

2dx
v 3t 12t 3

dt
= = − +
��

Sol.10 1 2F F dyne= =
� �

θ = 120°

1F 2 F cos /2= θ
� �

10 dyne

Sol.11 A B A B+ = −
�� �� �� ��

2 2 2 2A B 3ABcos A B 2ABcos+ θ = + − θ

4ABcosθ = 0

2
πθ =

Sol.12 A
B

C

rr

O

Displacement BC = 2 2AB AC+

2 2 2(r r cos ) r sin− θ + θ

BC = 2rsinθ/2

Sol.13

P

120°
30°

x

Angle b/w P& θ
� �

 is 0

so Resultant = 2 2P 2PQcos+ θ + θ

R P Q= +
��

Sol.14

N

w

D

E

CB

A

2m

2mile

O

5ml

2 2 2OD OE ED= +

2 2OD 3 4 5miles= + =

Sol.15 ˆ ˆA 2i 3j= +
��

ˆB j=
��

A.B A B cos= θ
�� �� �� ��

3
cos

13
θ =

tanθ=2/3  ⇒ Q = tan–1(2/3)

Sol.16

4mA

3m

O
F

S

B

5m

37°

displacement = Final position –initial position

Displacement = 0 – 0 = 0

Sol17. ˆˆ ˆA 3i 2j 8k= + +
��

ˆˆ ˆB 2i xj k= + +
��

A.B | A ||B | cos= θ
�� �� �� ��

   θ = 90°

A.B 0=
�� ��

6 + 2x + 8 = 0

x = –7

Sol.18
1 2
ˆ ˆA a i a j= +

��

ˆ ˆB 4i 3j= −
��

ˆ| A | 1=  ⇒ 2 2
1 2a a 1+ =

A.B 0=
�� ��

4a
1
 – 3a

2
 = 0

check the option

Sol.19 B xa=
�� �

if x is –ve direction of B
��
 change

if x is +ve direction of B
��
 same as a

�

B& a
�� �

 are colinear vector
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1 | A | 3=
�

|B | 3=
�

(a) For |R | 1=
�

∴ 1 = 9 + 16 + 24 cosθ
cosθ = –1   θ = π

(b) For |R | 5=
�

25 = 9 + 16 + 24 cosθ
cosθ = 0
θ = 90

(c) For |R | 7=
�

49 = 9 + 16 + 24 cosθ
24 = 24cosθ
cosθ = 1
θ = 0

2. 2 2R P Q= + q = 90°

when θ = 180°

R1 = 2 2P Q 2pQ+ − = θ

Given R1 = 
R

12

2 2R
P Q 2PQ

12
= + −

P2 + Q2 – 4PQ = 0

2
P P

4 1 0
Q Q

   
− + =   

   

P
21 3

Q
=

3.
O

F3

F2

F1

37°

(a) x - direction
F

1
 = sin37° = F

2
 sin θ

3
10 6sin

5
× = θ

θ = 90
y = direction

3 1|F | |F | cos37= °
� �

3|F | 10 4 /5 8Nt= × =
�

(b) 
2

ˆ ˆ|F | 6sin ( i) 6cos (j)= θ − + θ
�

= 6̂i−   θ = 90°

JEE QUESTIONSEXERCISE – V

4. In x-direction
10cos30° + F

2
sin30° = 15cos37°

2F 2(12 5 3)N= −

2 2 2
ˆ ˆF F sin30i F cos30j= +

�

ˆ ˆ(12 5 3)i (12 5 3) 3j= − + −

In y -direction

2 1F cos30 10sin30 15sin37 F° + ° + ° =

F
1
 = (12 3 –1)

1
ˆF (12 3 1)j= − −

�

5.
1

ˆˆ ˆF 2i aj 3k= + −
�

2
ˆˆ ˆF 5i cj bk= + −

�

3
ˆˆ ˆF b i 5j 7k= + −

�

4
ˆˆ ˆF c i 6j ak= + −

�

1 2 3 4F F F F 0+ + + =
� � � �

In x-direction
2+5+b+c= 0 ⇒ b + c = –7  ....(1)
in y-direction
a + c + 5 + 6 = 0
a + c = –11......92)
in z–direction
–3 –b –7 –a = 0
a + b = –10 ...(3)
ON solving
a = –7, b = –3, c = –4

6.
1F 5P=
�

 in the direction OY = 5P ĵ

2F 4P=
�

 in the direction OX = 4p î

ˆ ˆA 3ai 4aj= +
�

ˆ ˆ3ai 4aj
Â

5a

+
=

10P in the direction OA

= 10 × Â=
ˆ ˆ3i 4j

10
5

 +
 
 
 

3
ˆ ˆF 6i 8j= +

�

ˆ ˆB ai aj= − +
�

direction 
ˆ ˆ ˆ ˆ4ai 3aj 4i 3j

AB
5a 5

∧ − − − −
= =
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15 P in the direction AB
����

4 ˆ ˆF 12i 9j= − −
�

net 1 2 3 4F F F F F= + + +
� � � ��

ˆ2pi 4p3= − +

2 2
net|F | 4P 16P 20P= + =
�

y 4P
tan 2

x 2P
θ = = = −

−

q = tan–1 (–2) with x-axis

7.
2 2 1

|R | (10) (6) 2 10 6
2

= + − × × ×
�

  θ = 60°

2 10=

tanα = 
Bsin 3 3

A Bcos 7

θ
=

− θ

17 7
cos cos

2 19 2 19

−  
θ = = θ =  

 

8. r a b c= − +
�� ��

ˆˆ ˆr 11i 5j 7k= + −
�

(b) ˆˆ ˆr 11i 5j 7k= + =
�

let ˆB k=
�

r.B
cos

| r ||B|
θ =

��

�� = 
7

195

−

1 7
cos

195

−  −
θ =  

 

(c) 
10 8 18

cos
77 77

− + −
θ =

20
cos

1309

−
θ =

1 20
cos

1309

−  −
θ =  

 

10. 2 ˆ ˆr (t 4)i (t 4)j= − + −
�

(a) ˆ ˆr xi yj= +
�

x = 2t 4−  ....(1) y = t – 4 ...(2)

Eleminating t
x = (y + 4)2 – 4
x = y2 + 16 + 8y – 4
⇒ y2 + 8y +12 = x
(b) Cross the x-axis y = 0

t – 4 = 0
t = 4 sec
cross the y-axis   x = 0
t
2 – 4 = 0
t = ±  2 sec

11. 2 3 2 ˆˆ ˆr (t t)i (3t 2)j (2t 4t )k= + + − + −
�

2dr ˆˆ ˆ(2t 1)i 3j (6t 8t)k v
dt

= + + + − =

�
�

(a) when t = 2 sec

ˆˆ ˆv 5i 3j 8k= + +
�

(b) 
dv ˆ2̂i o (12 3)k
dt

= + + + −

�

t = 2 sec

ˆˆa 2i 16k= +
�

(c) speed = | v | 25 9 64= + +
�

= 7 2

(d) Magnitude of acc. | a|=
�

4 256= +

= 2 65

12. m=3kg     3 ˆˆ ˆr 6ti t j cos tk= = +
�

2dr ˆˆ ˆ6i 3t j sin tk
dt

= − −

�

 = v
�

speed = | v |
�

At = t = π

speed = 36 9 4+ π  = 3 44 + π

dv ˆˆa 0 6tj cos tk
dt

= = − −

�
�

at t = π/2  ˆa 3 j= − π
�

| a| 3= π
�

ˆˆF 18tj 3 cos tk= − −
�

13. t = 1  
1

v
3

=  by slope

t = 1.5 v = u  + at

1
v

3
=  + 0 ×1.5

1
v

3
=  n/s
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(b) a
1
 = tan 30° = 

1

3
 m/s2

a
2
 = tan 60° = 3  m/s2

A
avg

 = 1 2a a

2

+

= 23 m/s
2

(c) 

2.5t sec

a

m/s
2

14. V
x
 = 50 –16t y = 100 –4t2

v
y
 = –8t

when y = 0 t = 5 sec
At t = 5 sec v

x
 = –30 v

y
 = –40

x y
ˆ ˆv v i v j= +

�
 = ˆ ˆ30i 40j− −

a
x
 = xdv

16
dt

= − y
y

dy
a 8

dt
= = −

x y
ˆ ˆa a i a j= +

�

ˆ ˆa 16i 8j= − −
�

15. v = at –bt2

(a) = 
dv

a 2bt
dt

= −

when velocity maximum acc. (a) = 0

t = 
a

2b

at 
a

t
2b

=

velocity = 
2

2

a a a
b

2b 4b

×
−

v = 
2a

4b

16. 2F 3t 4t 1= − +
�

m = 1kg

2F
a 3t 4t 1

m
= = − +  = 

dv

dt

v t

2

0

dv (3t 4t 1)dt
θ

= − +∫ ∫

3 2 dx
v t 2t t

dt
⇒ = = + =

x x

3 2

0 0

dx (t 2t t)dt= − +∫ ∫

2
4 2

3

0

t 2 t
x t

4 3 2

 
= − + 
 

x = 2/3 m


