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MATHEMATICS N5

QUESTION 1
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QUESTION 2

2.1 y = arctanx
tany = x
dy
2y 2 _1v
sec”y -~
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22 y = r108n cotx

y =cotx v

COoS Xx

sin x

dy sinx X —sinxv' —cosx Xcosx v

dx sin? x
__t,
sin? x
= —cosec?® x 4
2.3 2.3.1 y = tan(x3In? x)
dy 1
— =sec?(x3In?x)v X <3x2 xIn?xv +x3x2Inx ><—\/>
dx x 3)
232 _ /In(2x +3)
Y T Ex 1
dy
a_ 1 1
43X =T x5 x [In2x +3)] 7 x == x 2 = [{In(@x + 3) x 4 x 3 (3x — 1) 2 x 3| v/
(av3x=1)° 4)
2.4 y = (1 +sin~? x)ln cosx
Iny =IncosxIn(1 + sin"1x)
1dy 1 1 1
——\/ = v so—1 _ - e v
5 dx lncosxxl_l_sin_lxxm + In(1 + sin x)xcosxx sinx
dy [ In cos x
— =y —tanx.In(1 + sin™? x)l 4
dx (14 sin™t x)(\/l —xz)
In cos x
= (1 + sin~ 1 x)ncosx —tanx.In(1 + sin™? x)l
(1 +sin"1x) (V1 — x2) 4)
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2.5 2x — 3y

2x — 3y = (x +y)(2x + y?)

2x — 3y = 2x% + 2xy + xy* + y3

d d d d
2—3—y\/=4x+2y+2x—y+y2+2xyd—i:+3y2—y\/\/

dx dx dx
dy dy dy dy
27 - - 2 —9 _ _ A2
3y dx+2xydx+2xdx+3dx 2—4x—-2y—y

d
(3y2+2xy+2x+3)d—i:=2—4x—2y—y2\/

dy 2—4x-2y—y?

dx  3y2+2xy +2x+3 (5)
[23]
QUESTION 3
3.1 3.1.1 f(x) =3x3+5x2—7x—5

fl(x) =9x2+10x—7=0

_ —(10) £/(10)2 = 4(9)(-7)
B 2(9)

x=-1598 or x =0,487v
y= 6712 y= —6877vV

Thus, the coordinates of the turning points are (—1,598; 6,712) and

(0,487; —6,877)v (3)
3.1.2 x -3 -2 -1 0 1 2
y —20 5 4 -5 —4 25

1 mark each for any 3 correct answersv' v'v'
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3.1.3 30

25 y=3x3+5x*-7x-5

(-1.598; 6,712)

X-axis

(0,487, -6,877)
-15 —l>
-20
_25
y-axis

v’ =1 mark for the shape
v’ = 1 mark for the indication of the turning points on the graph

3.14 Let xo = —0,5
f(—=0,5) = —0,625

£(=0,5) = —9,75v

—0,625
= — - v
a=-05""97%
= —0,564v
3.2 Because of similar triangles we have,
r 10
h 3oh
=—v

"3
V= ! Zh

=3
-57(3)
~3"\3
_m™,

27
av wh? dh
dt 9 dt (hemy?

m(4cm)“ dh

10cm3/s = —V
dhcm é(S) K a
—_ = v
at = 1n ™/
= 1,790cm/s

2

3)

)
[15]
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QUESTION 4
4.1 4.1.1
4.1.2

4.13
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X

letu =—
X

1
du = ——dxv

—du = x—zdx

= —fsinudu\/
=cosu+C

1
= cos (—) +Cv
X

ALTERNATIVE
. (1
sin (=
[ = f SX) dx
X
d 1 1 -1
— oS (—) v = —sin (—) X —V
dx x X x2
sin G)
. 1
sin (= 1
sz gx)dxzcos(—>+6\/
X X

f2x3—11x2—9x+10d
2% —1 x
—j( 2 _5x—7+ 3 )d 4
= | (x X Py L
1 5 3
= _x3v ——x2v — v 4 — — 1)V
3% > X 7x +21n(2x Hv +C
fxzes"dx
let f(x) = x? g'(x) = e>* dx
1
f(x) =2x g(x)zgesx‘/
x2e5* 2
fxzesx dx = z \/—gfxesx dxv’
let f(x) = x g'(x) = e>* dx
1
flx)=1 g(x)zgesx‘/
x%e>* 2 (xe>* 1
= _— v —— 5X dyv
5 5( 5 sfe dx >
x%e%*  2xe’* 2
= - SXv 4+ C
5 VI
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4.1.4 B sind x
Y= cos3 x

=]tan3xdx\/
=ftan2xtanxdx
:f(tanzx—l)tanxdx\/
=]tan2xtanxdx—jtanxdx

1
= —Etanzx\/—ln(secx)\/+C

4.2 fo—Sd
X2 —ax""

(4)

2x-3 _A B
x(x—4) x x—4

2x —3 =A(x —4) + Bxv

5
let x = 4; B=-v
et x 2

or

3 3

4 4

-+ d
f x x-—4 x

3 5
—lnxv + 2 A\
4lnx +4ln(x 4y +C (5)
[24]
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QUESTION 5
5.1 1
[ reatreor ax
0
letu = f(x)
du = f'(x) v
u=f0)=1 and u=f(1)=3
3
= fuzdu v
1
3
3 1
1 1
==%x33-=x13
3 3
26
=— Vv
3 4)
5.2 5.2.1 x?>—=2x+1="5x — x?
2x2—7x+1=0
I S E N GO O
2(2)
x =0,149 or x =3,351vV
y=0,723 y =5,526
Thus, the coordinates of the points of intersection are (0,149 ; 0,723) and
(3,351; 5,526).v (2)
522
Bounded Area
10
2 w=x-2u+1
& dx d___-—-_,____a__,-' :
a o / T .
1 j: C _1__ 2 3 4 5
A2
_E i .
v' =1 mark for indication of enclosed area
v’ =1 mark for indication of the vertical or horizontal strip (2)
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5.2.3 b
A= j(Y1_YZ)dx
a
3,351
_ j [(5x — x2) — (x? — 2x + 1)] dx
0,149
3,351
= j (—2x*+7x+ Ddx v
0.149
2 v 3,351
=[——x3+—x2—x] v
3 2 0,149
= 10,939units®> v (3)
524 b
V= ﬂf(}ﬁz —y,%) dx
a
3,351
= f [(5x —x2)? — (x? — 2x + 1)?] dx
0,149
3,351
= j (—6x3 + 19x% + 4x — 1)dxv' v
0,149
3 19 3,351
=|-zx*+5x3+x%—x v
[ 2 3 0,149
= 214,780units® v’ (4)
5.3 dl = x*>dm
=x%pbdx v
= 1bx%dx v
a
1= f bx? dxv
0
a
_ st] v
3 1o
ba3
=—Vv
3 (5)

[20]
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QUESTION 6

6.1 d
(x—2)(y + 1)d—i}—log5(x —2)=0

loge(x — 2
gs( )dx

v+ Ddy= —
1 In(x—2)
= - v
(y+ 1dy T 2 dx
1yz+y\/= In?(x —2)+CVv
2 2In5
6.2 d2y
— 7 — 4 — — 2
Tx? 4—6x—21x
d
A+ 4x—3x% —7x%
dx

2=A+401)-3(1)*-701)3
A=8v

d
2 84 dx—3x2—7x3V
dx

7
y=B+8x+2x2—x3—Zx4\/

10 =B +8(1) + 2(1)* - (1)3 —%(1)4

11
B=—"v
4
11 7
S 2_,3_"' 4y,
y 4+8x+2x X 4x
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