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Answer each of the following. Select one of (a), (b), (¢) and (d).

1. Suppose that the function f : N — N is defined recursively by:

J(n) =2f(n—1)+1; f(1) = 3,

Which of the following functions is equal to f?

(a) f(n)=2""-5
(b) f(n)=2""1+3
(c) fln)=2"+2n—-1
(d) f(n) =2+ -1

2. Suppose that a,b > 0 and that a +b = 2|a — b|. Which of the following statements

is true? Note: the arithmetic mean of a,b is , the geometric mean of a, b is

Vab.

a) The arithmetic mean of ¢ and b is 2b.

(
(b
(c

(d) The geometric mean of a and b is irrational.

1
Z sin (—) , x>0,
x
3. Let f(z) = { o, z =0,
x

T
Which of the following statements is true?

The arithmetic mean of a and b is 2a.

If @ > b then the geometric mean of a and b is V/3b.

)
)
)
)

z < 0.

a) The function f is differentiable at 0.

(a)

(b) The function f is continuous at 0.

(c) The function f is not differentiable at .
)

(d) The function f is unbounded.

4. Let F(z) = [ sectdt. Which of the following statements is true?

(a) F'(z) =secztanx
(b) F'(x) =cosx

(¢) F'(z) =secx

(d) F'(z) =In|cosz]|



5. Given x = rcosf and y = rsin, which of the following expressions gives 06/0x.

6. Suppose that shows the graph of f(x). Which of the following could be
the graph of f(z)?
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(c) 7&#
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7. Which of the following is the coefficient of (y — 1)? in the Taylor series about
x =2, y =1 for the function

f(z,y) = 2 + y* + exp(ay)?



8. Which of the following is given by / tan® x da?

sin? z tan? x
o) =
(b) In|cosz| — tan®x + ¢

1
(c) étan2x+ln|cosx| +c

sin® x

(d) 1 +c

a

9. Which of the following is the solution, for a, of / ——dr =1
1 z(2x + a)

where a > —27

10. Which of the following is the general solution of Z—y — ¥ _tan (g) ?

Hint: use the substitution y = zu(x).

= zarcsin(c/x)

= arcsin(cz)

e e w

= rarcsin(c + z)
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11. Which of the following is the value of the integral / dz, where C'

c(2z2—1)(z —2)
is the circle |z| =17

21

(a) 3
(b) =3

(€ 22
(d) —%m’



12. Which of the following shows the curve defined parametrically by
f(t) = (cost, —sint), m <t < 327

AN

(d) tj

13. The length s of a curve defined parametrically by (z(t),y(t)) with end-points at

ts dz\? dy\” i
t =1, and tp is given by s = / <—) + <—) dt.
i | \dt dt

—a
\a

Which of the following is the length of the circumference of the astroid defined for
a>0byxr=acos®t, y=asin®t, 0 <t <277

(a) 0
(b) 2v/3a
(c) 3v3a
(d) 6a



14. Let

z(y) = C/y/c\/l?w% dw, (1)

where n is a positive integer, y(0) = ¢ and x(a) = A for constant ¢,a and A all

greater than zero.

By setting w"™ = sin z, determine which of the following is equivalent to Equa-
tion (1)) at the point (a, A)?

(a) a= %c A ' (sin &)/

2n—1

(b) a= lc/l(l —u?) "2 du

n Ja
1/ 1 \Y" 2 Ar
(c) S < : ) / tan ¢ d¢ where " = —
A n\sinz . sin z
a 1 [ 1 \Yr 2 Ar
(d) A n <sinz) /Z (sin¢)'"de where ¢ sin z

15. Which of the following is the general solution of the differential equation

d2
d_:icz; + 4y = sin(2x) 7

(a) y = Asin(2z) + Bcos(2x) — %cos(?yc)
(b) y = Asin(2x) + Bcos(2z) — %sin(Qx)
(¢) y = Asin(2z) + B cos(2x)
(d) y = (A+ Bx)e * — %cos(Qx)
16. Which of the following is the particular solution to the equation in Question 15
1
when y(0) = 1,4/(0) = _Z?

(a) y = —sin(2z) — %COS(QQZ)

(b) y
(¢) y = —cos(2z)
(d) y = cos(2x) — %cos(Zx)

—% cos(2x)



17. Make the change of variables r = x + vt, s = x — vt in the wave equation

OPF 1 0°F

SRR a—)
ox?2 2 Ot?

Which of the following statements is correct?
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18. Which of the following is the general solution of the wave equation in Question 177
(a) F=f(z—vt)+k
(b) F=k+ g(x + vt)
(c) F = f(x—uvt)+ g(x+vt)
(d) F=az+vt+k

19. Which of the following is the inverse of the matrix (Z _bb> ?

20. For what value (or values) of k is (1, —1, k, 3) a linear combination of (1,0, 1,0), (0, 1,0, 0)
and (0,1,0,1)?

0
no values

1

(a
(b
(c

(d) all values

)
)
)
)



21. Which of the following sets of vectors is an orthogonal basis for R3?

(a) {(1,0,0),(1,1,0),(0,0,1)}
(b) {(1,0,0),(1,—1,0),(0,0,1)}
(c¢) {(1,0,1),(1,0,—-1),(0,1,0)}
(d) {(1,0,0),(1,1,0),(1,1,1)}

22. How many integers between 1 and 500 are divisible by 30 but not by 167

23. The product of the eigenvalues of the matrix ( ZZ. 2 ) is

24. Consider the following system of linear equations.

r + 2y — 2z = 1
—r — 2y + 3z = 0
r + y + z = =2

Which of the following statements is true?

a ['he systeln of equations has a unique solution.
b) The systeln of equations has no solution.
)

(c¢) The system of equations has an infinite number of solutions.

25. Which of the following is the coefficient of 3 in the expansion of (1 —z?)%(1+ x)8?
(a
(b

(c
(d
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END OF TEST



