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NATIONAL CERTIFICATE
MATHEMATICS N5
TIME: 3 HOURS
MARKS: 100

INSTRUCTIONS AND INFORMATION

1. Answer ALL the questions.

2. Read ALL the questions carefully.

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

4, Shew ALL intermediate steps and simplify where possible.

5. ALL final answers must be rounded off to THREE decimal places.

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

7. Use ONLY blue or black ink.

8. Write neatly and legibly.
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QUESTION 1
1.1 Determine the following limits:
111 lim——
x>0 ye© —2x (2)
112 lirr;(secx—tanx)
1.2 Determine whether is continuous at x = —3. 2
[7]
QUESTION 2
2.1 Dete
4)
2.2
2.2.1 (4)
222
)
223 y =arcsec(2.4™) (2)
. ody . ) .
23 Determine e with the aid of logarithmic
x
arcsin(sin y) = (x*) 4)
2.4 Given: 3x* —xy =2
) dy )
24.1 Determine the slope o of the tangent at the point: (1;-5). (3)
x
242 Hence, determine the equation of the tangent at this point. (2)
[24]
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QUESTION 3

3.1 Given: f(x)=x(x"-5)—4
3.1.1 Determine the co-ordinates of the turning points of f'(x). (3)
3.1.2 Verify, using a table, that the equation 0= x(x*—5)—4 has a root

between the points x=2 and x=3.
table: 0<x<4 4)

3.13 Hence, h of the graph of the function f(x). (2)
3.14 If the po )is estimated as 2,7, use Taylor's/Newton's

approximation of this root. 4)

3.2 Two s ed at a rate of 3 cm/s while the other two sides
1 ins a rectangle with a constant

Calculate the rate of change of the perimeter of the ngle when the

length of an increasing side is 7 cm. (5)
e figure
)
33 ula
s()=~t(3 -3t 1?).
3.3.1 Calculate the ve 4)
332 Calculate the accelerati 3)
[27]
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QUESTION 4
4.1 Determine: I(ex +e ) (e" —e M )dx )
4.2 Determine j ydxin each of the following cases:
4.2.1
3)
422 )
4.2.3 2)
3)
43
6))
4.4
4)
[22]
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QUESTION 5

5.1 Given: The curves f(x)=+16-x" and g(x)=4—x

Y
\

3)
4)
5.2 Prove that
(4)
[11]
QUESTION 6
6.1 Solve the differential equation:
dy _ tan” y
dx  cosec’x 4)
6.2 Determine the particular solution of the differential e n = —Exz + 3 X+
for which y =2 and y'= -3 when x=1. (5)

9]

TOTAL: 100
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FORMULA SHEET

Any other applicable formulas may also be used.
TRIGONOMETRY

sin’ x + cos’ x = 1

1 + tan® x = sec’ x

1 + cof’ x = cosec’ x

sin 24 = 2 sin A.cos A

cos 24 = cos’ A - sin’ A

sin (A £ B) = sin A.cos
cos (A£B) =cos A.cos B ¥ s

tan A+ tan B
1—tan A.tan B

tan (4 £ B) =
sin A.cos B =" [sin(4 + B) + sin (4 - B)]
cos A.sin B =" [sin(4 + B) —sin(4 - B)]
cos A.cos B= " [cos(4 + B) + cos(4 - B)]

sin A.sin B =2 [cos(4 - B) - cos(4 + B)]

sinx . 1 1
tanx = ;SInx = ; COSX = ——

CcoSXx cosec x secx
BINOMIAL THEOREM

(x+h) =x" +nx""h+ @x"”h2 + ..
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DIFFERENTIATION
__J@
f (@)
r=a-te
PRODUCT RULE

Y = u(x).v(x)

=uv'+vu'

QUOTIENT

_ u(x)
v(x)

CHAIN RULE
y = fux))

b du
dx

u

& &
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d
@) /@ [1)ax

axn+1
ax nax

n+1
a 0 ax +c
e
a’

lOge X

loga X

sin x
CoS X
tan x
cotx

S€C x

COSeC x

sin” x
-1
cos™ x
tan™ x
-1
cot” x

-1
sec” x 5 o
Xyx° =1
cosec” x 5 o
x\/x -1
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d
e /@ [ £ G

INTEGRATIO
[r x)g' x)= f(x)g(x)
j S =Inf(x)

ij< T (el = 1)
f(x) _ 4 N B
(ax +b)(cx+d) ax+b ox+d

flx) _ 4 . B . C
(x+a)' (x+a) (x+a) (x+a)

APPLICATIONS OF INTEGRATION

AREAS
4= [ yae; 4, =[ (v, -y
4, :Jj xdy; A, :J‘j (xz _'xl)dy
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VOLUMES

Vo=al yide v, =xf [, -y )ds

v, =] 2y v, =) e~ )dy
SECOND MOMENT OF AREA

I, = jj P2dA T, = jf rdA

MOMENTS OF INERTIA
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