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QUESTION 1
1.1 1.1.1 lim 9x — 1 (9)
x>13v/x—1 \0
oG
=11ml6\/§\/
X—>5
—2v
1.1.2 lin(l)(cosecx—cotx) (00 — )
x—
1 cos x
=lim<_ — — )J
x-0\sinx sinx
1—cosx 0
=im(—r ) 7 5)
x—0 sin x 0
sin x
x—0 \COS X
= Qv
1.2 ()_x2+4x—12
fx) = x2 — 2x
x2—-2x=0
x(x—2)=0

MATHEMATICS N5

x=0v or x=2v

QUESTION 2
2.1 y = arccotx
coty = x
dy
— 2,22 — v
cosec”y I
_ 1
~ 1+4cot?y
_ 1
1+ x?
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2.2 2.2.1 y = In(cos®(3x*))

d 1
4 v X 5c0s*(3x*)v x (—sin3x*)v x 12x3 v

dx cos>(3x*%) 4)
4
222 oy o\
y= 3
9
dy 4 (8x—x° _E\/Xx3(8—6x5)\/—3x2(8x—x6)\/
dx 5 x3 (x3)2v 4)
223
y=1++1+x?
dy 1 -2 1 1
- == 2) 2y 2\"5
e 2(1+ 1+x) ><2(1+x)2\/><2x\/ 3)
2.3 _<1+1)x
y= X
Iny=x1 <1+1)
ny =xln .
1d 1 1
——y\/zln(1+—>\/+x>< X —x"2
y dx X (1 +_)
X
dy 1 X
——=Yy ln(l +—>—
dx X 2 1
X (1+x)
d 1 1 1
e
x(1+3) (4)
2.4 2.4.1 25x2 + 9y% — 70x — 30y + 49 = 0
dy dy
- _ —30-2=2 =0V
50x+18ydx 70 3de+0 0
dy dy
— _ 302 = — v
18y —— 30— =70 — 50x
dy(18 30) = 70 — 50
dx y B x
dy_30—25x\/
dx 9y —15 (3)
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2.4.2 d_y _ _E\/

dx 4

y=mx+c

y = 4x c

5
3= —Z(Z) +cC
11
=—V
)
5 11
= —— —Vv
y=-7x+> 3)
[23]
QUESTION 3
3.1 3.1.1 f(x)=x3-3x+1
fl(x)=3x2-3=0
3(x2-1)=0
x=-1or x=1
y=3 or y=-1
Thus, the coordinates of the turning points are (—1;3)v and (1; —1)v 2)
3.1.2 X -2 -1 0 1 2
y -1 3 1 -1 3
v'= 1 mark each for any 3 correct answers 3)
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No
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o
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=
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N
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v =1 mark for shape

v'= 1 mark for indication of turning point on graph

3.14 Let xo = 1.5
f(1.5) = -0.125
f'(1.5) =3.75
=15 L2,
= 1.533v
Let x; = 1.533

£(1.53) = 0.005

£'(1.533) = 4.053
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2 1
3 V= §nr2h
— 5 (3)
—37\2
3
_T,
12
av_m .0
dt 12 dt
T dh
=—(6)2.—V
m=2 O
dh 1
dt 9m/s (4)
[15]
QUESTION 4
4.1 4.1.1 f 4 dx
sec xeSinx
let u = sinx
du = cosx dxv’
1
= je—udu\/
= fe‘” du
=—e“+C
= e~sinxy 4 ¢ 3)
412 (cos™12x)*
V1 —4x2
let u = cos™12x
du 1
—— = ——dxV
2 Vi—aw
1
R
qu u
1
_ _ T 5
= 10u +cC
= —i(cos‘1 2x)°v 4+ C
10 3)
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4.1.3 J‘x3+2x2+9x—17
dx
x+4
51
=f(x2—2x+17+ )dx\/

x+4

1
=§x3\/_x2\/+ 17xv + 51In(x + 4)v' + C

4.14 fcos 3mx.coswx dx
1
=§j(cos4nx+cos 2mx) dxv’
1 1
= —sin4nxY + —sin2nxv + C
81 41
4.1.5 fx\/1+2xdx
letu=1+2x
du
7:d)c\/
_u—l
T
u—1
:f 5 \/adu\/
1 3 1
:Zf(uz —uZ)du
1 5 13
=Eu2—gu2+6

1 5 1 3
=E(1+2x)2/—g(1+2x)2\/+6
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4.2

3x p
f(2x+1)(x+4) x

3x _ A N B
Rx+D(x+4) 2x+1 x+4

3x=A(x+4)+BQR2x+ 1)V

12
let x = —4, 3:7/

3
= A=-2v
or X 5 7

~ 3f 1121
B I T R N v

3 12
= —ﬁln(Zx +1)v +7ln(x +4)V +C

(5)
[23]

QUESTION 5

5.1 ot
je‘“.f(t) dt
0
1 [o0)
=—f te St dtv’
T
0

letu=t dv=eStdt |

1
du=dt v = —Ee‘“ dt v’

1 o0
—f te Stdt v
0

1
e U

ST sm ™15

—100 101
=——(0-0) - (0-1)

s (5)
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5.2 5.2.1 2x>=x+1
2x2—x—-1=0

2x+1D(x-1)=0

— 1 =1
X = ZOT'X—

y=5 orys=

Thus, the coordinates of the points of intersection are (—%,%) v" and
(1;2)v (2)

522 20

18

16 /
14 /

12

10 /

dx —

o N B OO

v'= 1 mark for indication of enclosed area
v'=1 mark for indication of vertical or horizontal strip 2)

b
>.2.3 A= fa (y1 —y2) dx
1
= f(x+ 1—2x%)dxv
0
1 2 .1
= |=x2 — —x3 v
Lx X 3x]0
5 )
=z or 0.833 units?v’

3)
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5.2.4 b
v=nf(yf —y2)dx
a

V= nf[(x +1)? — (2x?)?] dx

1
=nf(x2+2x+1—4x4)dx\/\/
0

1 4 1t
=n[—x3+x2+x——x5 v
3 0

23w
=—— or 4.817 units3v

15 4)
53 ), =r2dA
= x2.3dxv
6
= 3f x% dxv
0 6
x3
=3|—| v
1
0
= 216units*v’
4)
[20]
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QUESTION 6

6.1

6.2

dy x(e"2 + 2)
dx 6y?

6y*dy = x(e* +2)dx

6y?dy = (xex2 + 2x) dx

1
2y3v =§exz +x24+CvV
1 02
ZU)3=§ew)—FGD2+C

_2y
€=3

1 ., 3
23=_x 2 —v
y 2e + x +2

Zy

2 — 6 3 2

X ——==x"4+x°—-2x
dx?

%=x4+x—2
Z—z=%x5+%x2—2x+A\/
S =T 21 +4
A=2v
Z—i}=%x5+%x2—2x+2\/

1 1
Y=%x6+gx3—x2+2x+3\/

11 (e + 1(1)3 (D2+2(1)+B
5 30 6
B=-1v
1 1
— 6 1 23 _ 42 1y
y 3Ox +6x x“+2x—1
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