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INSTRUCTIONS AND INFORMATION

1. Answer ALL the questions.

2. Read ALL the questions carefully.

3. Questions may be answered in any order, but subsections of questions must be kept
together.

4. Show ALL the intermediate steps. Simplify where possible.

5. ALL graph work must be done in the ANSWER BOOK.

6. Questions must be answered in blue or black ink.

7. Number the answers comectly according to the numbering system used in this
question paper.

8. Write neatly and legibly.
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QUESTION 1

1.1

Determine the values of the following limits:

1.1.1 [49-—)"2]
lim

=7 x-7
1.1.2 x? -1
li
=1 fInx
1.2 Determine whether the function f(x) = __x:_l_’ is contfinuous at x = E.
2x-x) 2
QUESTION 2
2.1 Determine % of the following, by making use of the derivatives of sinx and cosx,
as well as the rules of differentiation:
y=tanx
22 221 Make a neat sketch of y = arc cosx for the range [0;7].
2 . .y,
2.2.3 Derive a formula to determine ~ if y = arc cosx.
23 Determine % in each of the following cases: (Simplification is NOT required.)
23.1 y= [arc: sin(e"’.x"z):r
23.2 y=x"Lnx
fnx
233 y = e{ ¥ ]
2.4 Determine zx—y if y =(sinx)” with the aid of logarithmic differentiation.
2.5 Determine % of the implicit function cosy —x = 3°.
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QUESTION 4

4.1

4.2

Determine the integrals in each of the following cases:
4.1-1 jx_a “en(.\/;)dx

4.1.2

sin!e‘ +£;3.:cl e
1
[+3)
x
413
Icosz[z).x_z.dx
X

414 I"Sin x.581n x.cos x.d%

4.1.5 jsecz rEnxy o
secle™ )
4.1.6 1
sz2+s'

Determine Iy.dx by resolving the integrand into partial fractions:

y=_xil_
(7-xy
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QUESTION 6
6.1 Solve the differential equation:
dy—3e¥.dx—9.dc=0 (3)
2
6.2 Determine the particular solution of - x% =xe” +-1—2 +x, given that
x
dy
—=0, y=1and x=-1.
a T )

TOTAL.: 100
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BINOMIAL THEOREM

G+ =2+ ht

DIFFERENTIATION

ACH
£

r=g-te

PRODUCT RULE

¥ = ux) . v(x)

QUOTIENT RULE

v(x)
du dv
— -

& U m TR

CHAIN RULE
¥ =fux)

?’I(n ;‘ 1) xn—2 hz + ...
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d
1) /@ fr@as
1 | [xj
sm- | —|+cC
a® - x* - a
1 1 Kl _x_
az N x2 _ ':2- tan [a) +c

1

x4x? — a?
Jat - x* .

INTEGRATION

[ fx) g'(x) dx = £x) g6) - § £'(x) g() dx

| £ (%)

T & =ln f@ +e

n+l
rert

n+l

f@) 4 , B

(ax+b)ex+d) ax+b cx+td

f(x)_A+ B c

frer e de=

(x+a) (x+d) ta)? (xt+a)

APPLICATIONS OF INTEGRATION

AREAS
5 B
4, =L yidx; 4, = j; (O — yy)dx

Ayzjz xdy; 4, = Ji (x = x3)dy

.
(x+a)"
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