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Answer six questions

(a) Evaluate the following limits:
- z° —8
Y a2 2atigr -4
ii. lim z(vVz2+1—- Va2 -1).
T—»00
Lo 32 —5t+4
iii. lim ————5—
t—oo  t— 212

- (b) Sketch the graph of the following function. Do not use graph

paper. \
z°+4x +3
Ay

G202



2. (a) Find the values of z for which
lz—1l+|z—-2| >4

(b) For what values of & is the following function continuous?

22—k ifz<1
f(z) = .
2kz+1 ifz>1

(c) Using the definition of a limit, show that

21
lim £

z—1 -1

=2

3. (a) Compute the derivatives with respect to z of two of the following
functions:

i.

f(@)=(Vz+

ﬁ) sin:z:
il.
g9(z) = cos® (3 + z°)
iii.
h(z) = sin 2z
" sinz + cosz

- (b) Using logarithmic differentiation or otherwise to compute the

derivative of
Va? —1(4z — 1)3
(2z — 1)2(4x)

(c) Find % when

sinz + cosy = sinz cosy

p.t.o.



4. (a) At noon, ship A is 100 km west of ship B. Ship A is sailing south
| at 35 km/h and ship B is sailing north at 25 km/h. How fast is
the distance between the ships changing at 4pm.

(b) Find the dimensions of a closed top oil cylinder manufactured

ﬁjom 2m?2 of metal if the volume is to be maximized.

5. (a) State the Fundamental Theorem of Calculus.
(b) Use this theorem to show that
d sin t ’ z
— —dt =5inr - ——
dz T \% 1- t2 Vv 1-— .'132

1
(c) (i) Estimate / z2dz by computing the upper and lower

0
Riemann sums U(z?, P;) and L(z2, P;) respectively.

(i) Now estimate the above integral by computing U(z?, P;) and
L(z?, P;), and verify that

L(z*, P) < L(z*, Py) < % <U(z?, Py) < U(2%, P)

(Assume all subintervals are of equal width.)

6. (a) Evaluate two of the following integrals:

. dz . (1+1) s
® /xloga; (11)/ PN dt (i) /sec zdz
(b) Establish the I‘Q(ylction formula:

z™+1(logz)® n
m n —_ -—
/ z™(logz)" dz = ] 1

/xm(log )" dz

and use it to evaluate / (zlog )2 dz.

p-t.o.
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7. (a) Find the area enclosed by the curves

4

y=z"and z = y*

(b) Find the length of the curve

z =sin’t, y=cos3t, 0<t<

SIE

(¢) Find the volume generated when the curve y=+z,1<zr<4is
rotated about the line y = 1.

8. Find the general solution of three of the following differential equa-

tions:

(@) £=(1+2)(1+1?)

(c) o2 4 2y = 422

2
d) L4 - % _6y=72+1



