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1. Twoforces T, and T, acl at a point where I—;z(4f—7}"+5§)N and f,:(—?f—S}+9l¥)N.

What is the magnitude of the resultant of the two forces ?

(A)877N (B)19.70N (C)62.12 N (D) 37.89N (E) None

Consider a force P = 20 N acts on the 20-kg block initially at rest as shown in following figure. If the static
friction coefficient H, =045 between the block and the inclined surface, does the block move down the

plane 7 (cos 30° = (.866; sin 30° = 0.5)

{A}Yes (B)No (C)Itisindependent of the friction coefficient. (D) It is dependent on the height of the
block (E) None

3. Determine the moment about the ori gin O of the force F=47+] 0j +6k whichactsata point A,
Assume that the position vector of Ais 7 =27 37+ 4k,
(A) My=-587 +47+32k (B) M, =8 —307+ 24k C) M,=121+207-24%
(D) M, =0 (E)None

A 100-1b sphere strikes a spring as illustrated in following figure. If the spring is compressed by 0.25 fi,
how far does the sphere rise? Assume the spring constant of the spring is k=7000 Ib/ft.

(A)2Z198(B)2181t (C)124.7 & (D) 88.1 ft* (E) None
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5. The tensile force in the member AC of the following truss is  {cos60°=0.5; siné(® = 0.886 )

Tv ¢1DUN
BX a8

(A) F,.=1887N (B) F;=2887N (C) F,=3887 N (D) F,c=3887N (E)None
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1. Consider a particle moving in a straight line, and assume that its position is defined
by the equation s=6 t—¢ (m) where the time variable ¢ is in second. The accelerationa at (=2

second is N
(A) a=I12misec’ (B) a=0misec’ (C) a=-12 misec® (D) a=980misec’ (E)None

2. The position of a point A describes a spiral such that A(r)=35¢° (cos 2i+sin2t ]) m. What is the

magnitude of the velocity of point Aat =7/4 sec,

{A) 6.985 m/sec (B) 9.985 m/sec {C) 19.985 m/sec (D) 29.985 m/sec {E) None

3. Acylinder of mass m has a force P applied to it as shown in following figure. Determine the minimum
coefficient of friction g for the cylinder to roll without slipping. The gravity isg.

3P 4P ar P
A) peot @) pr Q) p=-r— (D) g=7—  (E)None
6mg 3Img 16mg Emg
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4. The two blocks shown start from rest; block A moves on a horizonta! frictionless plane. The weights of
block A and B are 400 and 500 lbs, respectively. The gravity is 32.2 fi / sec’ . The tension in the cord is

(A) T=522If (B) P=4221pf (C) T=322Ibf (D) T=2221bf  (E)None

5. A [0-kg mass, connected to a drum as shown in following figure, starts from rest and moves down a
distance of 20 meters. Assume that the drum is 700 kg and has a radius of 0.5 meter. The gravity is

g =981 kg/sec’. The polar mass moment of inertia of this drum is I, =4 (kg -m? ) about point Q. The

magnitude of the velocity of the /0-kg mass is

!
| A

(A) v=423mfsec (B) v=140.3mfsec {(C) v=123mfsec (D) v=150.8 m/sec (E)Nobe
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1. The order of the differential equation 3y"+ 5(y')3 -4y’ =x"-2 is
A1 B2 (C©)3 (D4  (E)None

2. Which one is the solution of x"+/6x=0, with x[-;i] =-2 x[%) =1

(A) x=S5e"'sint+6/ -2t (B) x=2tcosdt+4e” sinds C) x=—Zcos4t+-§sin4r
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(D) x=te" (4r cost + rsin’ r) (E) None
Which one in the following differential equations is the homogeneous equation?
(A) 2(I-x")y"~2x"y'+6y+12¢°=0  (B) y'~y+4sinx=0  (C) y"+4y=e"sinx

D) x? (Zy"y +3y'2)+ 2yy=0 (E) None

Which one in the following differential equations is nonlinear?

? .
(A) 3(y—x)dr—4xajf=0 B) 2y"'-5y +3y=2x¢ (C) 5%+2x%—7y=9x+e"sinx
D) 2y'(3-y)+7y=0 (E) None

Which one is the solution of the initial value problem y"~y=0 with y(0}=4 and y'(0)=-2?

(A) y=3t"sint—2¢' cott B) y=¢&+3¢" (C) y=2e" —tsin’z+2¢
(D) y=4te” —sint+ 2¢° (E) None

If matrices 4 and B are defined as 4 =|: 92 :)5

7 5 -6 -5 2 15 =21
(A) [3 0] B) [_13 3] (9 [_2] _7] (D) [21 8] '(E)None

. 9 3 1o 2
7. If matrices 4 and B are definedas A= E B= 0 s and C= ] , then the product

8 —21 20 -21
p=-(C"AB) is (&) {_21} (B) { ; } (C) {_8} (D) {20} (E) None

Io '
] and B= [0 5] , then the product C=A"B™ is

3 4
Which one is the eigen value solution pair of the matrix A =[ / 7:| ?

(&) (4=-3%4,=7) B) (4=4,=5) (C) (4=54=4) @) (4 =44 =-7) (E)None

Consider 4, B and C are nxn matrices, which one in the following matrix operations is wrong?
-1
@ (4 B=c4B  (®) (B(AB)") =4 (©) B(4C)' =Ba"'C

(D) in general, AB = BA (E) None

10. Let v(x,y,x)= 3x’zi +2xy°f —xyz’k be a differentiable vector function, then the

divergence of the vector V-v is

(A) 3zi +2xj — yzk (B), 62i +4xj - 2yz’k (C) 3xz+2xp* — 2xyz® (D) 6xz+4xy—2xyz (E) None
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