FIZ101E Midterm Exam 1 October 18, 2014

Surname Type
Group Number Name
List Number e-mail A
Student 1D Signature

ATTENTION:Each question has only one correct answer and is worth one point. Be sure to fill in completely the circle that corresponds to

your answer on the answer sheet. Use a pencil (not a pen). Only the answers on your answer sheet will be taken into account.
1. Which of the following is the unit of Power in MKS unit system?
(a) kgm/s (b) none of them (c) kgm?/s (d) kgm?/s®> (e) kgm?/s?

2. Two vectors, @ =1+ 2] — k and b =i + j — 2k are given. What is the magnitude of ¢- (@ x b) if ¢ = 2d — 3b is given as a new
vector?

(@) V35 (b) 0 (c) V29 (d)5 (e) 6

-,

3. The two non-zero vectors @ and b satisfy the equation |@ + b| = |@ — b|. What is the angle between @ and b?
(a) 0° (b) 45° (c) 90° (d) 30° (e) 180°
4. What is the unit vector é4 in the direction of vector d = —2i +7— 2%k ?
(a) 2i+15—2k (b) —2i+Lij—2k (c) -Zi+ij+2k (d) 2i-1i+2k (e) Zi+ij+2k
5. Consider an object with acceleration function a(t) = 3¢ m/s® — 3 m/s? with initial conditions v(t =
2m. What is the magnitude of the position of the object at ¢t =1 s?
(a)2m (b)5m (¢)4m (d) 6m (e) 3m

0)=1m/s and z(t = 0) =

6. Which step of the following derivation is wrong or includes an invalid operation for the time independent expression of motion
with constant acceleration?

I. 5=t

II. 5= [+] : []

1. 2d - 5§ = (V4 vg) - (T — 1p)
IV.2a-5§=7-0U—1vg -0
V.23 5= 271)8

(a) I (b)) IV (¢) V. (d) IT (e) I
7. A cruise ship moves southward in still water at a speed of 20.0 km/h, while a passenger on the deck of the ship walks toward
the east at a speed of 5.0 km/h. The passenger’s velocity with respect to Earth is

(a) 20.6 km/h, west of south.  (b) 25.0 km/h, east.  (c¢) 20.6 km/h, south. (d) 25.0 km/h, south.  (e) 20.6 km/h,
east of south.

8. Sum of real forces acting on an astronaut who is inside a space shuttle circular orbiting the Earth is zero when the astronaut
feels weightless. What can be said about the previous statement?
(a) Depends on the orbit.  (b) True.  (c) False. (d) If centrifugal force cancels the weight of the astronaut then it is
true.  (e) Depends on the kind of planet, e.g. Earth.

9. A box is pulled with a 10 N force by a woman, the crate moves 10 m to the 10N TlON
right. Rank the situations shown below according to the work done by her 10N
\ 3

force, least to greatest.
(a) 2,1,3 (b) 3,2,1 (c)1,3,2 (d) 23,1 (e)1,23 !

10. During a soccer game, a soccer ball is hit high into the upper rows of the tribunes. Over its entire flight the work done by

gravity and the work done by air resistance, respectively, are:

[®]

(a) unknown, insufficient information (b) negative; positive (c) negative; negative (d) positive; negative
(e) positive; positive
Questions 11-13

A rabbit runs in a garden such that the z— and y— components of its displacement as function of times are given by z(t) = (5.0
m/s)t + (6.0 m/s?)t? and y(¢) = (7.0 m) — (3.0 m/s®)t3 (Both 2 and y are in meters and ¢ is in seconds.)

11. Calculate the rabbit’s velocity vector (m/s) at ¢t = 3.0 s.

(a) 417 — 815 (b) 41i+815 (c) 312 —81; (d) 31 +815 (e) 55
12. Calculate the rabbit’s acceleration vector (m/s?) at t = 3.0 s

(a) 541 — 125 (b) 541 +125 (c) 120 +547 (d) 12i —54; (e) 54
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13. Calculate the rabbit’s position vector at ¢ = 3.0 s.
(a) 697 —205 (b) 69 +717 (c) 69 +747 (d) 69i — 74 (e) 69 — 71]

Questions 14-15
A golf ball is kicked with an initial velocity of vy from the ground and initial angle of 6 with respect to the horizontal. Assume
the golf ball leaves the foot at ground level, and ignore air resistance and rotation of the ball.
14. How high will the golf ball be at the highest point of its trajectory?
vo cos 0)? vo cos 0)? 20 sin )2 v sin 0)? v/vg sin
(a)(o ) (b)(og ) (C)( Og ) (d) (vo ) (e) vg sin 6

29 29 g

15. Where will the golf ball fall back to the ground?

osin g g cosf /g sin 20 5 cos 20 & sin 0 cos 0
(a) ’U02blgn (b) ’L)O;Z;b (C) Vo %;n (d) Vo C;)b (e) Vo blng CcOos

Questions 16-20

The mass m is at rest at the beginning of the motion when it is A above the surface of M. The friction in all of the surfaces
and the weight of pulleys will be neglected in this question. (Two pulleys at the right hand side are fixed and the pulley at left
hand side is moving with M during the motion.)

16. What is the relationship between the z-component of the acceleration of m a,,, and the z-
component of the acceleration of M aps,?
(a) Uma = AMzx (b) mz = 3aMz (C) Az = 200z (d) Umg = aMw/S (e) Umg =
G,Mx/z

17. What is the relationship between the y-component of the acceleration of m a,,, and the z-
component of the acceleration of M aps.?

(@) amy =3ane (D) amy = ana/3  (¢) amy = ana/2 (d) amy =2apms  (€) Gmy =
aM 2

18. Express the y-component of the acceleration of m a,,, in terms of m, M and g.
(a) 4mg/(5m+ M) (b) bmg/(B3m+2M) (c) dmg/(dm+ M) (d) 2mg/(bm+ M) (e) 4mg/(3m+ M)

19. Express the tension in the string in terms of m, M and g.
(a) mg(m+M)/(bGm+M) (b)) mgim+M)/(dm+ M) (c) mg(m+M)/Bm+2M) (d) 2mg(m+ M)/(4m+ M)
(e) 2mg(m+ M)/(5m + M)

20. Express the time for mass m to reach the surface if M in terms of the acceleration of m, h and g.
(8) VIhglamy () Vo ame (¢) VIhglame (d) VT Ramy  (€) /2 am

Questions 21-25

A box drops down from a lorry while moving with a speed of 10 m/s on the road with inclination 6°, where mass of the box
and kinetic friction coefficient are 10 kg and puy, respectively. For the moment that the box slides up and reaches possible
maximum height (L), find;
(take g = 10m/s? )

21. Work done on the box by the net force
(a) 0.5kJ  (b) -0.5kJ (c) -1k (d) 0k (e) 1kJ

22. The distance that the box has taken during the slide

(a) Whet/mg(sin@—pug cos@) (b)) Wyer/mg(sinO+py cosd)  (c) Whet/(sin0—
prcosl)  (d) Whet/mg(cos0 + ppsind)  (e) Wier/(sind + py cos )

23. Work done on the box by gravitation

(a) —mgLugcos@ (b) mgLsing (¢) —mgLtanf (d) —mgLsin® (e) —mgLcosf
24. Work done on the box by normal force

(a) mg(cosf — pgsin@) (b) mgLsind (c) 0 (d) mg(cosf + ugsin@) (e) —mgLug cost
25. Work done on the box by friction

(a) —mgurLsing (b) mgL (¢) —mgugcosd (d) —mgurLcost (e) —mgLcosf
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ATTENTION:Each question has only one correct answer and is worth one point. Be sure to fill in completely the circle that corresponds to

your answer on the answer sheet. Use a pencil (not a pen). Only the answers on your answer sheet will be taken into account.
1. Which of the following is the unit of Power in MKS unit system?
(a) kgm?/s®>  (b) none of them (c) kgm/s (d) kgm?/s® (e) kgm?/s

2. Two vectors, @ =1+ 2] —k and b =i + j — 2k are given. What is the magnitude of &- (@ x b) if ¢ = 2d — 3b is given as a new
vector?

(@) VI ()5 () VB (@6 (o) 0

3. The two non-zero vectors @ and b satisfy the equation |@ + b| = |@ — b|. What is the angle between @ and b?
(a) 30° (b) 90° (c) 180° (d) 0° (e) 45°
4. What is the unit vector é, in the direction of vector d = —2i +7— 2%k ?
(a) —2i+2j—2k (b) 2i—3j+2k () 2i4+3j+2k (d) Z2i+Lij—-2k (o) —Zi+1j+2k
5. Consider an object with acceleration function a(t) = 3t m/s® — 3 m/s? with initial conditions v(t = 0) = 1 m/s and z(t = 0) =
2m. What is the magnitude of the position of the object at ¢t =1 s?
(a)2m (b)4m (¢)5m (d) 3m (e) 6m

6. Which step of the following derivation is wrong or includes an invalid operation for the time independent expression of motion
with constant acceleration?

11 235§ = (T4 ) - (7 — )
V.2 §=07

S
V.23 8=0v?—v}
(a)T (b) IT (c) IV (d) I (e) V

7. A cruise ship moves southward in still water at a speed of 20.0 km/h, while a passenger on the deck of the ship walks toward
the east at a speed of 5.0 km/h. The passenger’s velocity with respect to Earth is

(a) 25.0 km/h, south. (b) 25.0 km/h, east. (c) 20.6 km/h, east of south. (d) 20.6 km/h, west of south.
(e) 20.6 km/h, south.

8. Sum of real forces acting on an astronaut who is inside a space shuttle circular orbiting the Earth is zero when the astronaut
feels weightless. What can be said about the previous statement?

(a) Depends on the orbit. (b) False. (c) If centrifugal force cancels the weight of the astronaut then it is true.
(d) True. (e) Depends on the kind of planet, e.g. Earth.

9. A box is pulled with a 10 N force by a woman, the crate moves 10 m to the 10N TlON
right. Rank the situations shown below according to the work done by her 10N
force, least to greatest.
() 23,1 () 21,3 () 1,3,2 (1) 1,23 (e) 3,2, 1 ' 2\ ’

10. During a soccer game, a soccer ball is hit high into the upper rows of the tribunes. Over its entire flight the work done by
gravity and the work done by air resistance, respectively, are:

(a) negative; positive (b) negative; negative (¢) unknown, insufficient information (d) positive; negative
(e) positive; positive

Questions 11-13
A rabbit runs in a garden such that the z— and y— components of its displacement as function of times are given by z(t) = (5.0
m/s)t + (6.0 m/s?)t? and y(¢) = (7.0 m) — (3.0 m/s®)t3 (Both 2 and y are in meters and ¢ is in seconds.)

11. Calculate the rabbit’s velocity vector (m/s) at ¢t = 3.0 s.
(a) 557 (b) 417 — 815 (c) 41i+815 (d) 31i —815 (e) 31i + 81y

12. Calculate the rabbit’s acceleration vector (m/s?) at t = 3.0 s

(a) 120 — 547 (b) 54i—125 (c) 54i+125 (d) 120+ 545 (e) 54i
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13. Calculate the rabbit’s position vector at ¢ = 3.0 s.
(a) 691 +715 (b) 697 —205 (c) 69 +747 (d) 69i — 74 (e) 69 — 71

Questions 14-15
A golf ball is kicked with an initial velocity of vy from the ground and initial angle of 6 with respect to the horizontal. Assume
the golf ball leaves the foot at ground level, and ignore air resistance and rotation of the ball.

14. How high will the golf ball be at the highest point of its trajectory?
(a) (vo 521;1 0)? (b) (wo cos 6)* (C) \/vogsm (d) (2vg sin 6)? (e) (vo cos 0)?

29 g g

15. Where will the golf ball fall back to the ground?

(a) ’U[Q) c;)s 20 (b) 'ug sing@ cos 6 (C) ’Ug s;n 20 (d) 'ug;‘;n 4 (e) vg ;;S (4

Questions 16-20

The mass m is at rest at the beginning of the motion when it is A above the surface of M. The friction in all of the surfaces
and the weight of pulleys will be neglected in this question. (Two pulleys at the right hand side are fixed and the pulley at left
hand side is moving with M during the motion.)

16. What is the relationship between the z-component of the acceleration of m a,,, and the z-
component of the acceleration of M aps,?

(a) Ama = 3aMa: (b) Ama = zaMw (C) Amae = AMzx (d) Ama = CLMa:/z (e) Ama =
(IM;B/S

17. What is the relationship between the y-component of the acceleration of m a,,, and the z-
component of the acceleration of M aps.?

(@) amy =amz (D) amy =3ame  (€¢) Amy = amz/2  (d) Gmy = anma/3  (€) amy = 2an,

18. Express the y-component of the acceleration of m a,,, in terms of m, M and g.
(a) bmg/(4m+ M) (b) dmg/(Bm+ M) (c) 2mg/(Gm+ M) (d) 4mg/(5m+ M) (e) bmg/(3m + 2M)

19. Express the tension in the string in terms of m, M and g.
(a) mgm+M)/(dm+ M) (b) 2mg(m+M)/(5Gm+ M) (c) mg(m+M)/Bm+2M) (d) 2mg(m+M)/(dm+ M)
(€) mg(m+ M)/(bm+ M)

20. Express the time for mass m to reach the surface if M in terms of the acceleration of m, h and g.
(a) vV2hg/ams (b) /2hg/amy (c) \V/2h/ap, (d) V2h/amz (€) \/gh/2am,

Questions 21-25

A box drops down from a lorry while moving with a speed of 10 m/s on the road with inclination 6°, where mass of the box
and kinetic friction coefficient are 10 kg and puy, respectively. For the moment that the box slides up and reaches possible
maximum height (L), find;
(take g = 10m/s? )

21. Work done on the box by the net force
(a) -1kJ (b) 0kJ (c) 0.5k (d) -0.5kJ (e) 1kJ

22. The distance that the box has taken during the slide

(a) Whet/(sin@ + pg cos6) (b)) Whyet/(sin@ — g cosd)  (c) Wier/mg(sinf +
prcost)  (d) Wher/mg(sing — py cos@)  (e) Whyet/mg(cosb + g sin )

23. Work done on the box by gravitation

(a) —mgLugcos@ (b) —mgLsind (c) mgLsinf (d) —mgLtanf (e) —mgLcosf
24. Work done on the box by normal force

(a) 0 (b) mgLsing (c) mg(cosf + ugsin®) (d) —mgLugcosd (e) mg(cost — py sin )
25. Work done on the box by friction

(a) —mgurLcos® (b) mgL (¢) —mgurLsing (d) —mguicos® (e) —mgL cosé
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ATTENTION:Each question has only one correct answer and is worth one point. Be sure to fill in completely the circle that corresponds to

your answer on the answer sheet. Use a pencil (not a pen). Only the answers on your answer sheet will be taken into account.
1. Which of the following is the unit of Power in MKS unit system?
(a) none of them (b) kgm/s (c) kgm?/s® (d) kgm?/s (e) kgm?/s?

2. Two vectors, @ =1+ 2] —k and b =i + j — 2k are given. What is the magnitude of &- (@ x b) if ¢ = 2d — 3b is given as a new
vector?

(2) 0 (b) V29 (c) V35 (d) 6 (¢)5

3. The two non-zero vectors @ and b satisfy the equation |@ + b| = |@ — b|. What is the angle between @ and b?
(a) 90°  (b) 0° (c) 180° (d) 30° (e) 45°
4. What is the unit vector é, in the direction of vector d = —2i +7— 2%k ?
(a) 2i+3j+2k (b) —2i+2j—2k () Zi+3j—2k (d) —2i+3j+2k (e) Zi—-1j+2k
5. Consider an object with acceleration function a(t) = 3t m/s® — 3 m/s? with initial conditions v(t = 0) = 1 m/s and z(t = 0) =
2m. What is the magnitude of the position of the object at ¢t =1 s?
(a) 6m (b)) 2m (¢)4m (d)3m (e) bm

6. Which step of the following derivation is wrong or includes an invalid operation for the time independent expression of motion
with constant acceleration?

11 235§ = (T4 ) - (7 — )
V.2 §=07

S
V.23 8=0v?—v}
() II (b)) III (¢) I (d) IV (e) V

7. A cruise ship moves southward in still water at a speed of 20.0 km/h, while a passenger on the deck of the ship walks toward
the east at a speed of 5.0 km/h. The passenger’s velocity with respect to Earth is

(a) 20.6 km/h, east of south. (b) 20.6 km/h, west of south. (c¢) 25.0 km/h, south. (d) 20.6 km/h, south.
(e) 25.0 km/h, east.

8. Sum of real forces acting on an astronaut who is inside a space shuttle circular orbiting the Earth is zero when the astronaut
feels weightless. What can be said about the previous statement?

(a) If centrifugal force cancels the weight of the astronaut then it is true.  (b) Depends on the kind of planet, e.g. Earth.
(¢) True. (d) False. (e) Depends on the orbit.

9. A box is pulled with a 10 N force by a woman, the crate moves 10 m to the 10N TlON
right. Rank the situations shown below according to the work done by her 10N
force, least to greatest.
(@) 2,3,1 (b) 21,3 (c)1,3,2 (d) 1,23 (e) 3,2, 1 ' : \ ’

10. During a soccer game, a soccer ball is hit high into the upper rows of the tribunes. Over its entire flight the work done by
gravity and the work done by air resistance, respectively, are:

(a) unknown, insufficient information (b) negative; positive (c) positive; positive (d) negative; negative
(e) positive; negative

Questions 11-13
A rabbit runs in a garden such that the z— and y— components of its displacement as function of times are given by z(t) = (5.0
m/s)t + (6.0 m/s?)t? and y(¢) = (7.0 m) — (3.0 m/s®)t3 (Both 2 and y are in meters and ¢ is in seconds.)

11. Calculate the rabbit’s velocity vector (m/s) at ¢t = 3.0 s.
(a) 551 (b) 411+ 81 (c) 41:—81;5 (d) 312 —81; (e) 312+ 81y

12. Calculate the rabbit’s acceleration vector (m/s?) at t = 3.0 s

(a) 120 +545 (b) 541 (c) 12/ — 545 (d) 54i — 125 (e) 54i + 125
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13. Calculate the rabbit’s position vector at ¢ = 3.0 s.
(a) 697 — 715 (b) 69 +747 (c) 69 +715 (d) 697 —205 (e) 69i —74)

Questions 14-15
A golf ball is kicked with an initial velocity of vy from the ground and initial angle of 6 with respect to the horizontal. Assume
the golf ball leaves the foot at ground level, and ignore air resistance and rotation of the ball.

14. How high will the golf ball be at the highest point of its trajectory?

vg sin 0)2 vg cos 0)2 v sin 0)2 v cos )2 in
(a) C53f (b) fgrih (o) (Gt () (ol (o) Yund

15. Where will the golf ball fall back to the ground?

2 sin 6 cos 0 2sin 6 2 cos 0 )2 sin 20 2 cos 26
(a) ’UO blng COSs (b) ’Uo2blg]’1 () ’Uogzb (d) 10 '3;/1] (e) UO Cgs

Questions 16-20

The mass m is at rest at the beginning of the motion when it is A above the surface of M. The friction in all of the surfaces
and the weight of pulleys will be neglected in this question. (Two pulleys at the right hand side are fixed and the pulley at left
hand side is moving with M during the motion.)

16. What is the relationship between the z-component of the acceleration of m a,,, and the z-
component of the acceleration of M aps,?
(a) Ume = AMzx (b) Ama = 3anw (C) Ama = zaMw (d) Ama = aMw/Q (e) Ama =
(IM;B/S

17. What is the relationship between the y-component of the acceleration of m a,,, and the z-
component of the acceleration of M aps.?

(a) my = 3aMx (b) Umy = OGMzx (C) Amy = anw/z (d) Qmy = QO\IJ (e) Amy =
aMx/S

18. Express the y-component of the acceleration of m a,,, in terms of m, M and g.
(a) bmg/(4m+ M) (b) dmg/(Bm+ M) (c) d5mg/(Bm+2M) (d) 2mg/(bm+ M) (e) 4mg/(5m + M)

19. Express the tension in the string in terms of m, M and g.
(a) mgm+M)/(dm+M) (b) mg(m+M)/(5Gm+M) (c) 2mg(m+M)/(4m+ M) (d) 2mg(m+ M)/(5m+ M)
() mg(m+M)/(3m+2M)

20. Express the time for mass m to reach the surface if M in terms of the acceleration of m, h and g.
(&) Vgh/2amy (b) \/2hg/amy (¢) \/2hg/ame (d) \/2h/ame  (e) \/m

Questions 21-25

A box drops down from a lorry while moving with a speed of 10 m/s on the road with inclination 6°, where mass of the box
and kinetic friction coefficient are 10 kg and puy, respectively. For the moment that the box slides up and reaches possible
maximum height (L), find;
(take g = 10m/s? )

21. Work done on the box by the net force
(a) -1kJ (b) 0.5kJ (c) 0kJ (d) 1kJ (e) -0.5kJ

22. The distance that the box has taken during the slide

(a) Whet/mg(sin@—pug cos@) (b) Wyer/mg(cosO+puysind)  (c) Wier/mg(sind
prcost)  (d) Wier/(sind — pgcos@)  (e) Whpet/(sin8 + g cos 6)

23. Work done on the box by gravitation

(a) —mgLugcos@ (b) mgLsing (¢) —mgLcosf (d) —mgLsin® (e) —mgLtan6
24. Work done on the box by normal force

(a) mg(cost — pgsing) (b)) 0 (c) mg(cos® + ppsin®) (d) mgLsing (e) —mgLuy cosb
25. Work done on the box by friction

(a) —mgupcosd (b) —mgLcos (c) —mgurLcos® (d) mgL (e) —mguiLsinf
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ATTENTION:Each question has only one correct answer and is worth one point. Be sure to fill in completely the circle that corresponds to

your answer on the answer sheet. Use a pencil (not a pen). Only the answers on your answer sheet will be taken into account.
1. Which of the following is the unit of Power in MKS unit system?
(a) kgm?/s (b) kgm?/s> (c) kgm?/s® (d) kgm/s (e) none of them

2. Two vectors, @ =1+ 2] — k and b =i + j — 2k are given. What is the magnitude of ¢- (@ x b) if ¢ = 2d — 3b is given as a new
vector?

(@) v29 (b)) 5 (c) 0 (d) V35 (e) 6

-,

3. The two non-zero vectors @ and b satisfy the equation |@ + b| = |@ — b|. What is the angle between @ and b?
(a) 30° (b) 180° (c) 0° (d) 45° (e) 90°
4. What is the unit vector é4 in the direction of vector d = —2i +7— 2%k ?
(a) —2i+3j+2k (b) Zi+3j+2k (c) 2i-Lj+2k (d) -Zi+ij-2k (e) Zi+ij-2k
5. Consider an object with acceleration function a(t) = 3t m/s® — 3 m/s? with initial conditions v(t = 0) = 1 m/s and z(t = 0) =
2m. What is the magnitude of the position of the object at ¢t =1 s?
(a) 4m (b)5m (¢) 2m (d) 3m (e) 6m

6. Which step of the following derivation is wrong or includes an invalid operation for the time independent expression of motion
with constant acceleration?

I. 5=t

II. 5= [+] : []

1. 2d - 5§ = (V4 vg) - (T — 1p)
IV.2a-5§=7-0U—1vg -0
V.23 5= 271)8

(a) II (b)) I (¢) IV (d) IT (e) V
7. A cruise ship moves southward in still water at a speed of 20.0 km/h, while a passenger on the deck of the ship walks toward
the east at a speed of 5.0 km/h. The passenger’s velocity with respect to Earth is

(a) 25.0 km/h, south. (b) 20.6 km/h, west of south. (c¢) 20.6 km/h, south. (d) 20.6 km/h, east of south.
(e) 25.0 km/h, east.

8. Sum of real forces acting on an astronaut who is inside a space shuttle circular orbiting the Earth is zero when the astronaut
feels weightless. What can be said about the previous statement?

(a) If centrifugal force cancels the weight of the astronaut then it is true. (b) False. (c) Depends on the orbit.
(d) Depends on the kind of planet, e.g. Earth.  (e) True.

9. A box is pulled with a 10 N force by a woman, the crate moves 10 m to the 10N TlON
right. Rank the situations shown below according to the work done by her 10N
force, least to greatest.

[®]

\ 5
10. During a soccer game, a soccer ball is hit high into the upper rows of the tribunes. Over its entire flight the work done by
gravity and the work done by air resistance, respectively, are:

(a) 2,1,3 (b) 3,2,1 (c) 23,1 (d) 1,23 (e) 1,3,2 !

(a) unknown, insufficient information (b) positive; negative (¢) negative; positive (d) negative; negative
(e) positive; positive
Questions 11-13

A rabbit runs in a garden such that the z— and y— components of its displacement as function of times are given by z(t) = (5.0
m/s)t + (6.0 m/s?)t? and y(¢) = (7.0 m) — (3.0 m/s®)t3 (Both 2 and y are in meters and ¢ is in seconds.)

11. Calculate the rabbit’s velocity vector (m/s) at ¢t = 3.0 s.

(a) 310 +817 (b) 312 —817 (c) 41 —815 (d) 551 (e) 41+ 815
12. Calculate the rabbit’s acceleration vector (m/s?) at t = 3.0 s

(a) 12 — 547 (b) 54i+125 (c) 540 (d) 541 — 125  (e) 127 +54j
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13. Calculate the rabbit’s position vector at ¢ = 3.0 s.
(a) 69— 747 (b) 69:—205 (c) 69i— 715 (d) 69i+ 715 (e) 69i + 745

Questions 14-15

A golf ball is kicked with an initial velocity of vy from the ground and initial angle of 6 with respect to the horizontal. Assume
the golf ball leaves the foot at ground level, and ignore air resistance and rotation of the ball.

14. How high will the golf ball be at the highest point of its trajectory?

vg sin 0)2 vg cos 0)2 Vg sin )2 vo cos 6)2 Vg Sin
(a) 2ot (b) Lol (o) Legith (@) Legrh (o) gt

15. Where will the golf ball fall back to the ground?

(a) ’Ug s;n 20 (b) v?) singO cos 6 (C) 'ug CZS 20 (d) vg ;;n 6 ( ) ’U(2) ;;)s 6

Questions 16-20

The mass m is at rest at the beginning of the motion when it is A above the surface of M. The friction in all of the surfaces
and the weight of pulleys will be neglected in this question. (Two pulleys at the right hand side are fixed and the pulley at left
hand side is moving with M during the motion.)

16. What is the relationship between the z-component of the acceleration of m a,,, and the z-
component of the acceleration of M aps,?
(a) Amz = aMw/3 (b) Amg = 3a1\/1a: (C) Amy = QMg (d) Amy = 2aMw (e) Amy =
G,Mx/z

17. What is the relationship between the y-component of the acceleration of m a,,, and the z-
component of the acceleration of M apz.?

(a) Amy = aMw/2 (b) Qmy = 20']\»11: (C) Amy = 3aM;E (d) Gmy = QGMx (e) Umy =
aMx/S

18. Express the y-component of the acceleration of m a,,, in terms of m, M and g.
(a) 4mg/(5Bm+ M) (b) 4mg/(Bm+ M) (c) dmg/(dm+ M) (d) 2mg/(bBm+ M) (e) 5mg/(3m +2M)

19. Express the tension in the string in terms of m, M and g.
(a) mgm+M)/(dm+ M) (b) 2mg(m+M)/(dm+ M) (c) 2mg(m+M)/(5m+ M) (d) mg(m+ M)/(3m+2M)
(€) mg(m+ M)/(bm + M)

20. Express the time for mass m to reach the surface if M in terms of the acceleration of m, h and g.
(@) \Vgh/2amy (b) V2h/ams (¢) V2hg/amy (d) /2h/amy (€) V/2hg/ams

Questions 21-25

A box drops down from a lorry while moving with a speed of 10 m/s on the road with inclination 6°, where mass of the box
and kinetic friction coefficient are 10 kg and puy, respectively. For the moment that the box slides up and reaches possible
maximum height (L), find;
(take g = 10m/s? )

21. Work done on the box by the net force
(a) -1kJ (b) 0.5kJ (c) 0kJ (d) 1kJ (e) -0.5kJ

22. The distance that the box has taken during the slide

(a) Whet/mg(sin O0+py cos) (b)) Wher/(sin0+py cos @)  (¢) Wier/mg(cos 0+
prsing)  (d) Wyet/(sin@ — pgcosf)  (€) Wier/mg(sin€ — py, cos0)

23. Work done on the box by gravitation
(a) —mgLsinf (b) —mgLtand (c) mgLsin® (d) —mgLcosf (e) —mgLpuy cosf
24. Work done on the box by normal force
(a) —mgLpgcosf (b) mg(cos® + psinf)  (c) mg(cosd — ugsinf) (d) 0 (e) mgLsinf

25. Work done on the box by friction
(a) —mgurLcos® (b) —mgLcosf (¢) —mgugcos® (d) —mgurLsin® (e) mgL
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