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QUESTION 1

1.1 1.1.1
y= lim

x→0

e−x2−ln (1+x )−1
cos x−sin x−1

0
0

¿ lim
x→0

2 xe−x2− 1
1+x

−sin x−cos x

¿1   (2)

1.1.2
y=lim

x→0

2−x−1
3− x−1

¿ lim
x→0

−2−x ln 2
−3−x ln 2

¿0,631   (2)

1.2
y= x2−x+4

ln ( x )

lnx ≠0

x≠1

x∈ R; x≠1∨(−∞;1 )∪ (1 ;∞ )∨{x / x<1∪ x>1}   (2)
  [6]
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QUESTION 2

2.1 f ( x )= 5
3 x+2

f ' ( x )=lim
h→0

5
3 ( x+h )+2

− 5
3 x+2

h

¿ lim
h→0

5 (3 x+2 )−5 [3 ( x+h )+2 ]
[3 ( x+h )+2 ] (3 x+2 )

h

¿ lim
h→ 0

15x+10−15x−15h−10
[3 ( x+h )+2 ] (3 x+2 )

h

¿ lim
h→0

−15h
[3 ( x+h )+2 ] (3x+2 )

× 1
h

¿ lim
h→ 0

−15
[3 ( x+h )+2 ] (3x+2 )

¿− 15
(3 x+2 )2   (4)

2.2 2.2.1
y=sin5 [ tan (cos x3 ) ]

dy
dx

=5sin4 [ tan (cos x3 ) ]× cos [ tan (cos x3 ) ]×sec2 (cos x3 )× (−sin x3 )×3 x2
  (5)

2.2.2 y=√x3+√ x2+√3−x

dy
dx

=1
2

[ x3+√x2+√3−x ]
−1
2 ×[3 x2+ 12 (x2+√3−x )

−1
2 ]×[2x+ 12 (3−x )

−1
2 ]×−1

  (4)
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2.3
y= (9−3 x )4

x2cos 2x

ln y=4 ln (9−3 x )−2 ln x−ln (cos2 x )

1
y
dy
dx

=4× 1
9−3 x

× (−3 )−2× 1
x
− 1
cos2 x

× (−sin 2 x )

dy
dx

= y [ −12
9−3 x

− 2
x
+ tan 2x ]

¿ (9−3 x )4

x2 cos2 x [ −12
9−3 x

−2
x
+tan 2 x]   (4)

2.4 exy=log 4 x−e5 y

exy×[ y+ x dy
dx ]= 1

xln10
−5e5 y dy

dx

x exy dy
dx

+5e5 y dy
dx

= 1
xln10

− ye xy

dy
dx

[ x exy+5e5 y ]= 1
xln10

− ye xy

dy
dx

=

1
xln10

− y exy

x exy+5e5 y   (5)
[22]

QUESTION 3

3.1 3.1.1 f ( x )=x3+x2−x+7

f ' ( x )=3 x2+2x−1=0

( x+1 ) (3 x−1 )=0

x=−1∨x=1
3

y=8 y=184
27

Thus, the coordinates of the turning points are (−1 ;8 ) and ( 13 ; 18427 )   (3)
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3.1.2 x -3 -2 -1 0 1 2 3
y -8 5 8 7 8 17 40

= 1 Mark for the every 3 correct answers   (2)

3.1.3

-4 -3 -2 -1 0 1 2 3

-10

-5

0

5

10

15

20

25

30

([X VALUE]; 
[Y VALUE])

(0,333; 
6,815)

f(x) = x³ + x² − 0.999999999999999 x + 7

x-axis

y-
ax

is

1 Mark for the shape
1 Mark for the indication of the turnings point on the graph      (2) 

3.1.4 Let x0=−2,7

f (−2,7 )=−2,693

f ' (−2,7 )=15,47

x1=−2,7−−2,693
15,47

¿−2,526   (3)

3.2 x+ y=18……… ..(1)

P=x2 y……………(2)

y=18−x………..(3)
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Substitute (3) into (2)

P=x2 (18−x )

¿18 x2−x3

P'=36 x−3 x2=0

3 x (12− x )=0

x=0∨x=12
y=18 y=6

For, x=0∧ y=18, the product will minimum

Thus, numbers x=12∧ y=6 , will maximise the product.   (6)

3.3 V=1
3
π r2h

r=h
2

V=1
3
π ( h2 )

2

h

V= 1
12

π h3

dV
dt

=1
4
π h2 d h

dt

15cm3/s=1
4
π (3 cm)2 dh

dt

d h
dt

= 15
9 π
4

¿ 20
3π

cm /s∨2,122 cm /s
  (4)
[20]
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QUESTION 4

4.1 4.1.1

∫ tan x
ln (cos x )

dx

let u=ln (cos x )

du= 1
cos x

.−sin x dx

¿−∫ 1u du

¿−ln u+C

¿−ln (ln (cos x ) )+C   (3)

4.1.2 ∫cos (ax )cos (bx )dx

¿∫ 12 [cos (a+b ) x−cos (a−b ) x ] dx

¿−sin (a+b ) x
2 (a+b )

−sin (a−b ) x
2 (a−b )

+C
  (3)

4.1.3 ∫cos3 x sin2 xdx

¿∫cos x cos2 x sin2 xdx

∫cos x (1−sin2 x ) sin2 xdx

u=sin x
du=cos x dx

¿∫ (1−u2 )u2du

¿∫ (u2−u4 )du

¿ 1
3
u3−1

5
u5+C

¿ 1
3
sin3 x−1

5
sin5 x+C

  (5)

Copyright reserved Please turn over

Study copy from EduResource ZA | eduresourcza.com



MARKING GUIDELINE -8-
MATHEMATICS N5

4.1.4 ∫ x3+4 x2+6
x+1

dx

¿∫( x2+3 x−3+ 7
x+1 )dx

¿ 1
3
x3−3

2
x2−3 x+7 ln ( x+1 )+C

  (5)

4.1.5 ∫ e6 xsin e3x dx

let u=e3 xdv=e3 xsin e3x dx
du=3e3x dx v=e3x cose3 x

∫ x5 ln 3x dx=e3 x×−1
3
cos e3 x−∫−1

3
e3 xcos e3 x×3e3x dx

¿−1
3
e3x cose3 x+ 1

3
sin e3 x+C

  (4) 

4.2 ∫ 2x+3
( x−2 )2

dx

2 x+3
( x−2 )2

= A
x−2

+ B
( x−2 )2

2 x+3=A ( x−2 )+B

let x=2 ;B=7
¿
x=0 ; A=2

∫( 2
x−2+

7
( x−2 )2 )dx

¿2 ln ( x−2 )− 7
x+2

+C
  (5) 
[25]
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QUESTION 5

5.1
∫
0

∞

x e−2 x dx

¿ lim
b→∞

∫
0

b

x e−2 xdx

let u=x dv=e−2 xdx

du=dx v=−e−2 x

2

¿ lim
b→∞ {[−x e−2x

2 ]
0

b

−∫
0

b
−e−2 x

2
dx}

¿ lim
b→∞ {(−b e−2b

2
−0)−[ e−2 x

4 ]
0

b}
¿0−lim

b→∞ (−e−2b

4
−1
4 )

¿ 1
4   (6)

5.2 5.2.1
A=∫

a

b

( y1− y2 )dx

¿ ∫
0,879

5,121

[ (6 x−x2 )−(x2−6 x+9 ) ]dx

¿ ∫
0,879

5,121

(6 x−x2−x2+6 x−9 )dx

¿ ∫
0,879

5,121

(−2 x2+12 x−9 )dx

¿ [−23 x3+6 x2−9 x ]0,879
5,121

¿25,456units2   (3) 
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5.2.4
V=π∫

a

b

( y12− y2
2 )dx

¿ π ∫
0,879

5,121

[ (6 x−x2 )2−(x2−6 x+9 )2 ]dx

¿ π ∫
0,879

5,121

(36x2−12 x3+x4−x4+12 x3−54 x2−108 x−81 )dx

¿ π ∫
0,879

5,121

(−18x2+108 x−81 )dx

¿ π [−6 x3+54 x2−81x ]0,879
5,121

¿719,747units3   (5)

5.3 I y=r2dA ;dA=9dx

¿ x2 .9dx

¿9∫
0

6

x2dx

¿9 [ x33 ]
0

6

¿648units4   (5)
[19]
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QUESTION 6

6.1 y dy
dx

=3 √x y2+9 x ,if y (0 )=4

y dy
dx

=3 √x √ y2+9

y
√ y2+9

dy=3√ x dx

√ y2+9=2 x
3
2+C 

√02+9=2 (4 )
3
2+C

C=−13

∴√ y2+9=2x
3
2−13   (3)

6.2 d2 y
d x2

=2(x−32 )
2

−1
2
, if dy

dx⎜ x=0
=3∧ y (1 )=2

d2 y
d x2

=2(x−32 )
2

−1
2

d2 y
d x2

=2 x2−6 x+4

dy
dx

=2
3
x3−3 x2+4 x+A

3=2
3

(1 )3−3 (1 )2+4 (1 )+A∴ A=3

dy
dx

=2
3
x3−3 x2+4 x+3

y=1
6
x4−x3+2x2+3 x+B

2=1
6

(1 )4− (1 )3+2 (1 )2−3 (1 )+B∴B=−13
6

y=1
6
x4−x3+2x2+3 x−13

6  (5)
  [8]
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