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1. Given that 22+ 2y —1® = 1 is a smooth curve near (—1,0), find y”‘(—l).

2. Find fhé point on the curve y = T2+ 1 that is closest to the éoiﬁt (3,1).
3. Find the area of ‘the'region bounded by y = a:—i— 1 and y= 5:2 -1

4. Evaluate g xsin™ zdz. "

5. Figd the Maclaurin series of f (:c) = ze®.

6. Find the interval of convergence of ¥2° 1 27z + 1)”’

7. Find all the'lﬁrst énd th_e s.econd partial derivatives of f(z,y) = e*/¥.
8. Evalu.ate Jg° fg? e—ffz—f dy dz.

. Evaluate

w

1—z2—

/ / Vi / ,—-—xz—yz Tz dz dy dz.

10. Evaluate the line infégral _ . ,
_ S ..
fo ydx + z° dy,

where C is the arc of the parabola z = 4 — 2y from (—4,2) to (2,1).
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1. A car travels 40 kilometers at an average speed of 80 km/h and then travels 40 kilometers|
at an average speed of 40 km/h. The average speed of the car for this 80 km trip is: (a) 40
km/h (b) 45 km/h (c) 48 km/h (d) 53 km/h (e) 80 km/h.
2. A racing car traveling with constant acceleration increases its speed from 10 m/s to 30 m/s
over a distance of 80 m. How long does this take? (a) 2.0 s (b) 4.0 s(c) 5.0 s (d) 8.0 s ()
The time cannot be calculated since the speed is not constant. ‘
A ball is thrown horizontally from the top of a 20-m high hill. It strikes the ground at an
angle of 45° With what speed was it thrown? (The gravitational acceleration constant
£=9.8 m/s%) (a) 14.2 m/s (b) 19.8 m/s (c) 28.6 m/s (d) 32.4 m/s (e) 40 m/s.

(%)

4. A 90-kg man stands in an elevator that has a downward acceleration of 1.4 m/s>. The force
exerted by him on the floor is about: (The gravitational acceleration constant g=9.8 m/s )
(a) zero (b) 90 N (c) 756 N (d) 882 N (e) 1008 N.

5. A 12-kg crate rests on a horizontal surface and a boy pulls on it with a force that is 30°
below the horizontal. If the coefficient of static friction is 0.40, the minimum magnitude
force he needs to start the crate moving is: (a) 44 N (b) 47 N '(c) 54 N (d) 56 N (e) 71 N.

6. A 0.50-kg block attached to an ideal spring with a spring constant of 80 N/m oscillates on
a horizontal frictionless surface. The total mechanical energy is 0.12 J. The greatest
extension of the spring from its equilibrium length is: (a) 1.5x 10°m (b) 3.0 x 10° m (c)
0.039 m (d) 0.054 m (e) 18 m.

7. A 0.20-kg partlcle moves along the x axis under the influence of a stat1onary object. The
potential energy is given by U(x) = (8. 0J/m* )x + (2. 0J/m*)x*, where x is in coordinate of]
the particle. If the particle has a speed of 5.0 m/s when it is at x = 1.0 m, its speed when it
is at the origin is: (a) 0 (b) 2.5 m/s (¢) 5.7 m/s (d) 7.9 m/s () 11 m/s.

8. The pull P is just sufficient to keep the 14-N block and the weightless pulleys in
equilibrium as shown. The tension 7" in the upper cable is: (a) 14 N (b) 28 N (¢) 16 N (d)
933N (e) 18.7N.

9. A Carnot engine operates between 200°C and 20°C. Its maximum possible efﬁ01ency 1s:
(a) 90% (b) 100% (c) 38% (d) 72% (e) 24%.

10. A plane parallel plate capacitor has plates of 10 cm?® area that are 1.0 mm apart. At an
instant when charge is being accumulated on the plates at a rate of 12 nC/s, the
displacement current between the plates is (a) 1.06x107° A (5)1.2x10° A (c)8.85><10'9 A

REAA
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- shot at the face opposite ABCD at a height of 4a/3. The bullet becomes embedded in the

Ifa=1.0cm, b=3.0 cm, and I = 30 A, what is the magnitude of the magnetic field at
point P? (Permeability of free space u0—47t><10'7 T-m/A) (a) 0.62 mT (b)0.59 mT (c)O 35

- oo 2t

The phase difference between the two waveé which give rise to a dark spot in a Young's
double-slit experiment is (where m = integer): (a) zero (b) 2am + 7/8 (¢) 2nm + w/4 (d)
2nm + /2 () 2nm + . ‘ '

A solid cube of wood of side 2a and mass M is resting on a horizontal surface. The cube is
constrained to rotate about a fixed axis AB (Fig. P1). A bullet of mass m and speed v is

cube. (a) Please show that the rotational momentum inertia of cube along one of its edge
is 8Ma%/3. (10 43) (b) Find the minimum value of v required to tip the cube so that it falls
on face ABCD. (10 43") Assume m<< M.

Figure P1
A conducting bar of length £ moves to the right on two frictionless rails as shown in Fig.
P2. A uniform magnetic field directed into the page has a magnitude of 0.3 T. Assume
R=9.00Q2 and £= 0.35m (a) At what constant speed should the bar move to produce an
8.50 mA current in the resistor? (7 43) (b) What is the direction of the induced current? (6
a7) (c) At what rate is energy delivered to the resistor? (7 )
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lug (m1crogram) is
(A)10g (B) 107 g (©)10% g (D) 10%g (E) 107 ¢

What is the most llkely electron configuration for a sodium ion in its ground state?
(A) 1s22s 2p (B) 1s25°2p°  (C) 15725° 2035’
(D) 1525°2p°35° (E) 15°25° 2p°35°

. Which of the followmg elements and ions is paramagnetic?.

(A)H (B)He (C)Be (D) 0 (B)F

In Wthh of the following species does the central atom NOT form sp” hybrid orbitals?
(A) SO, (B)BF3 (C)NOs™ (D)SO; (E)PCl;

The temperature of a sample of an ideal gas confined in 2.0 L container was raised from
27 °C to 77 “C. If the initial pressure of the gas was 1200 mm Hg, what was the final
pressure of the gas?

(A) 300 mm Hg (B) 600 mm Hg (C) 1400 mm Hg

(D) 2400 mm Hg (E) 3600mm Hg

A sealed container contains 0.20 moles of oxygen gas and 0.10 moles of hydrogen gas. If
the temperature is 25 °C throughout the container, which of the following is true‘7

(A) The partial pressures of the two gases are the same.

(B) The average kinetic energy of the two gases are the same.

(C) The molecular masses of the two gases are the same.

(D) The total masses of the two gases are the same.

(E) The average molecular speeds of the two gases are the same.

Which of the followmg will be true when a pure substance in liquid phase freezes
spontaneously?

(A) AG, AH and AS are all positive.

(B) AG, AH and A\S are all negative.

(C) AG and AH are negative, but AS is positive.

(D) AG and AS are negative, but AH is positive.

(E) AS and AH are negative, but A\G is positive.

REA
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If an endothermic reaction is spontaneous at 298 K, Whlch of the follovvmg must be true
for the reaction?
1. A\G is greater than zero.
II. AH is greater than zero.
II. AS is greater than zero.
(A) I only (B) I only (C)Iand I only
(D) Il and IT only (E) I, II and III

The addition of a catalyst will have which of the followmg effects on a chemical reaction?
I . The enthalpy change will decrease.
II . The entropy change will decrease.
II. The activation energy will decrease.

(A) I only (B) I only (C) 1II only
(D)Iand I only (E)II and III only

H2<g>+F2<g>—>2HF<g> |

Gaseous hydrogen and fluorine combine in the reaction above to form hydrogen fluoride
with an enthalpy change of -540 kJ. What is the value of the heat of formation of HF )?
(A) -1080 kJ/mol (B) -540 kJ/mol (C) -270 kJ/mol

(D) 270 kJ/mol  (E) 540 kJ/mol

28300 —2803  AH=+800 kJ/mol

2803@ —>2SOz(g) +02(g) AH=-200 kJ/mol

Based on the information given above, what is /\H for the follwing reaction?
StO2(g) —S0x

(A) 300 kJ/mol (B) 500 kJ/mol (C) 600 kJ/mol

(D) 1000 kJ/mol (E) 1200 kJ/mol

A 0.5 molar solution of which of the following salts will have the lowest pH?
(A) KCl (B) CH;COONa (C)Nal (D) KNO; (E) NH4Cl1

Which of the following salts will produce a solution with a pH of greater than 7 when
placed in distilled water?
(A)NaCN (B) KCl (C) NaNO; (D) NH4N 0; (B)KI
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14. Oxygen takes the oxidation state -1 in hydrogen peroxide, H,O,. The equation for the
decomposition of H,O, is shown below.
2 H,0, —»2H,0+ 0,
Which of the following statements about the reaction above is true?
(A) Oxygen is reduced and hydrogen is oxidized.
(B) Oxygen is oxidized and hydrogen is reduced.
(C) Oxygen is both oxidized and reduced.
(D) Hydrogen is both oxidized and reduced. :
(E) Neither oxygen nor hydrogen changes oxidation state.

15. Which of the following statements is true regarding the mass and magnitude of charge of

alpha particles and beta particles ?

(A) Alpha particles are more highly charged and have greater mass
than beta particles. :

(B) Beta particles are more highly charged and have greater mass
than alpha particles. -

(C) Alpha particles are more highly charged than beta particles,
but beta particles have greater mass.

(D) Beta particles are more highly charged than alpha particles,

- but alpha particles have greater mass.

(E) Alpha particles are more highly charged than beta partlcles
but the masses of the two types of particles are the same.

16. Strontium-90 decays through the emission of beta particles. It has a half-life of

29 years. How long does it take for 80% of a sample of strontium-90 to decay?
(A) 9.3 years (B) 21 years (C) 38 years (D) 67 years (E) 96 years

17. Which of the following experimental procedures is used to separate two substances by
taking advantage of their differing boiling points?
(A) Titration ~ (B) Distillation  (C) Filtration
(D) Decantation (E) Hydration :

18. Which of the following substances experiences the strongest attractive intermolecular
- forces? v
(A)H B)N2 (C) CO, (D)NH; (E) CHy

19. Which of the following sets of gases would be most difficult to separate if the method of
gaseous effusion is used?
(A) O2and CO, (B)Njand Co;Hy (C) Hy and CHy
(D) He and Ne  (E) O, and He
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20. Which of the followmg pairs of compounds are isomers?
‘ (A) HCOOH and CH;COOH
(B) CH3;CH,CHO and C3H;0H
(C) CszOH and CH3OCH3
(D) C2H4_ and C2H5
(E) C3H3 and C4H10

21. 2NO+2Hy(g) —Nag) +2H20)
Which of the following is true regarding the relative molar rates of disappearance
of the reactants and appearance of the products?
I . N, appears at the same rate that H, disappears.
IT . H>O appears at the same rate that NO disappears.
II. NO disappears at the same rate that H, disappears.

(A)Ionly  (B)IandIonly  (C)Iand III only
(D) II and IIT only (E) I, II and III

22. Which of the following salts will produce a colérless solution when added to water?
(A) Cu(NOz), (B)NiCl, (C) KMnO4 (D) ZnSO4 (E) FeCly

23. Which of the following procedures will produce a buffered solution?
I . Equal volumes of 1 M NH3 and 1 M NH,CI solutions are mixed.
II . Equal volumes of 1 M H,COj3 and 1 M NaHCOj5 solutions are mixed.
II. Equal volumes of 1 M NH; and 1 M H,CO3 solutions. are leCd

(A) Ionly (B) III only (C) I and I only
(D) T and IIT only (E) I II and III

24. Which of the following spe01es is amphoterlc‘?
(A) H,S0,4 (B) H:POy4 (C) SO (D) HPO4* (E) PO

125.- Which of the following is a possible set of quantum numbers for an electron?
(A) 1,1,0,% B) 1,0,1,% () 1,1,1,0 (D) 1,0,0,% (E) 1,0,0,0




