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All questions may be attempted but only marks obtained on the best five solutions will

count.
The use of an electronic calculator is not permitted in this examination.

1. Evaluate the following limits (without using L’Hépital’s Rule):

z+43
z+2?
VzF5—5
xz ?

—1+4cos
lim,_,o =5.2°%,

a) limg_, o

)
b) lim, o
c)

)

cosr—secy
sinz

d

lim,_,o

2. a) Differentiate from first principles v/9 — z2.
b) Differentiate
: 3
i) Incos =,
i) 5
111) :L.2cos 3:::_

. . . 1
¢) Find the n-th derivative of 7

3. Find the following integrals:

a) [zsinzdz,
b) [ F5d

c) dz,
d)

f z2—4$+3

7r/2 1
(1+cosz)? d.’l?

) ff sida.
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4. Determine whether or not the following series converge or diverge, clearly stating

any tests used.

1
a‘) Zzo—l 2n(n+1)’

b Zn 13”’

¢ n—~1 ln n+l)

)
)

d) >°>°  cos It
) Xl G

e

5. a) Find the real and imaginary parts of the complex numbers:

)
i) (1+ )%

b} Solve the equations:
i) 28 +1 =142,
i) (z+1)P°+(z—

13 = 0.

6. a) Show that f,, = f,, for f(z,y) = 2% — 22% — zy + .

b) Use differentials to approximate the change in

flz,y) = 2% — 20%° + 50 — 2% 4+ 5

if (z,y) changes from (1,2) to (0.98,2.03).

c) Find € and %% for w = u?cosv, u = z*
d) If = = f(z,y) satisfies the equation

2?23 ay — 2B dyz — 6 =0,

find 2 and g.;.

oz
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b

7. a) Find the absolute maximum and minimum of
f@)=2"-5224+2 on [0,2].

b) Find the critical numbers of the following functions and determine the local
minima and local maxima.

D) flz) =1~ [z]?
ii) f(z)=2%=2
¢) For each of the following functions g determine whether it satisfies the hy-

potheses of the Mean Value Theorem on the indicated interval [a, b]. If so, find
all numbers c in (a,b) such that g(b) — g(a) = ¢'(c)(b - a).

i) glzg)=z+2 on [1,2],
ii) g(z) = Va? on [-1,1].
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