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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. Show ALL intermediate steps and simplify where possible.

5. ALL final answers must be rounded off to THREE decimals unless indicated
otherwise.

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

7. Use only BLUE or BLACK ink.

8. Work neatly.
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QUESTION 1

11

Simplify:

3 T1020(E)(J25)T

sin 210°.tan 225°.cos 315°

sin(—45°).cos 240° (3)
1.2 Solve for cif 2cosc+3sinc—1=0;0° <c < 360° (5)
1.3 13.1 Derive the identity for sin X if1-cosx =2sin? X,
2 2 )
1.3.2 Determine the value of sin15° without the use of a calculator if
1-cosx = 2sin? >
2 ®)
1.4 Prove that 2 —sec” y = cos 2y(tan2 y +1) (4)
1.5 Determine (cos15°)* without the use of a calculator. Simplify as far as possible. 3)
[20]
QUESTION 2
2.1 y
-3
dx _— y =3sinx
/—
/
ya
/
I »> X
z 2
2
v'3
2.1.1 Determine, by using integration, the value of the shaded area indicated in
the graph. 4)
2.1.2 Using differentiation and calculate the minimum and the maximum
turning points of the graph. (6)
2.1.3 Use the second derivative and distinguish between the minimum and the
maximum turning points of the graph. 3)
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2.2 Integrate the following in terms of x:

I[—4e3x , sin2x+tanx —\/5_x+5—2‘3Xde

COS X (7)
[20]
QUESTION 3
3.1 Use the function of a function (chain rule) to differentiate the following:
y= tan(x5 - 7x) (4)
3.2 Differentiate the following in terms of y:

X =2 _cos 3y —e ¥ — In(ye)

Uy (4)

lim 2 _
3.3 Determine the limit of ! 2X2 8
X—>ool x°+2 ©)
3.4 Differentiate y =—x® by using first principles. (4)
4
35 The displacement of an object is represented by S = I(t3 +t)dt
0
Determine the value of S. 3)
T | 5
3.6 Simplify IE 1+ tan? x.2tan xdx
(2)
[20]
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QUESTION 4
4.1 Solve for x and vy if 7J_r—j5:1,8x+ j3,4y
- j+2 (4)
4.2 Simplify (—4—j)°
Leave answer in rectangular form. 4)
4.3 Determine the argument and the modulus of

, _ 2cis — 60°.5cis45°

~ 4cis33°.3cis — 21° 3)
4.4 Solve for aand b only using Cramer's rule.
—6b—-27=-7a
3a+4b-5=0 ()
4.5 45.1 Determine the value of the following determinant by only expanding on
column 2:
1 51
2 3
I
2
0 -3 -1
3 ®)
45.2 Determine the value of the co-factor of -1 in QUESTION 4.5.1. (1)
[20]

Copyright reserved Please turn over



(16030164) -6- T1020(E)(J25)T
QUESTION 5
5.1 5.1.1 Sketch the graph of y = —144— x? )
512 State the range of the graph in QUESTION 5.1.1. (1)
513 Write down the equation of the inverse of the graph in QUESTION 5.1.1. Q)
5.2 Sketch the graph of y =sin x +1,0° < x < 360° 3
5.3 Sketch the graph of y =sec@; for -3 <0< A
2 2 ©)
5.4 Given:
A R{ll—_ yy“ }
Make n the subject of the formula. 4)
5.5 Factorise, but do NOT simplify.
64(a—1)’ —(a+1)° 3)
5.6 Solve for the unknown:
15%0+2 = 2% (3)
[20]
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MATHEMATICS N4
FORMULA SHEET

a“=b<loga” =logb
(o) =r"Ino

sin(a+b)=sinacosb +sinbcosa
cos(a+b)= cosacosF sinasinb

a+bj=c+dj<a=candb=d

tana +tanb
tan(@a+h)= ——
1F¥ tanatanb
y dy
dx
an" nax"™*
ka* ka*Ina
kInx k
X
COS X —sinx
tan x sec’ x
cot x —cosec?x
Sec X sec x tan x
COS ecx — COS ecx cot X
aXn+1
j ax"dx = +C
n+1

J'de:aénx+c
X

J'kaxdx _ ka’ +c
/na
A= [ vox
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Inx =log, x

sin®x+cos®x=1
1+ cot? x = cosec?x

1+ tan® x = sec? x

y = u(x)-v(x)
= B0+ (W
_u(x)
v(x)
L dy _ vxu* (x) - u(xVv*(x)
dx [V(X)]Z
dy dy du
o du’ o

jsin XdX = —COS X + C
Icos Xdx =sin x+c¢
Itan Xdx = /nsecx+c

fsec xdx = /n(secx + tan x)+ ¢



