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SOLUTIONS
Question 1
a. y=x%e%*
d
d_ic} = —2x3e%* 4 2x72e%*

= _Zerx—3(1 _x)
= _3(X —1)e?*
X
b. f'(x) = (Dlog(3x?) + (x + 1)
2

= log,(3x*) + - (x + 1)
f'(2) =log.(12) +3
Question 2

f(x)=f\/x—1+26"+cos(x—1)dx
2 3
=§(x—1)i+2e"+sin(x—1)+c
2 3
0=§(1—1)2+261+sin(1—1)+c

c=—2e

2 3
so f(x) =§(x — 1)z 4+ 2e* +sin(x — 1) — 2e
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Question 3

log, (Zx(x + 1)) =4

M1
2x* +2x =16
x*+x—-8=0
M1
-14++33
X=——F
2
-1++/33
X=——F
2
Al
Question 4
2 4 _ 16
2 () =%
Al
(12 2\, e (1) (2)°
b. Pr(Xx =3)=(3) (5) (E) +(%) (5) (E)
M1
—Ax o=t
- 781 81 9
Al
_ Pr(x=3)
c. Prix=3|x>0) = 1-Pr(x=0)
9
_B81_29
16 16
81
Al
Question 5
a. Y
0o | GD
' T\ 2w x
(39) (705
Al shape
i Al asymptotes
| Al intercepts and end points
5
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b. 2tan(3x)+2=0

tan(3x) = —1
M1
9 _-77.'
R™ 4
M1
—TT
3x=—+nm
_-m nm
*T1273
T
x=-—(3+4n)
T 7t 11w
SOX =12 12
Al
Question 6
a x2-—2x+2
2 2
1
=§(x2—4x+3)
1
=§(x2—4x+4—4+3)
1
=S (@-2* -1
_1( 2)2 1
—2V 2
Al

b. Dilation of factor % from the x axis followed by translation of 2 units in the positive x direction and %
unit in the negative y direction.

A2
c. a=2

Al
d. h(g(x))is defined if ran g < dom h

rang = domh = [—%,oo) hence h(g(x)) is defined.

Al
e h(g)= Jl +2(a-22-3)=Jx-22=x-2

Al
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Question 7

a. Translation of 2 units in the negative x direction

b. y,(x) = —3x%(x?—4)
dyZ 2 3 3
= —6x(x*—4) —6x° = —12x> + 24x
=—-12x(x*-2)=0

x=0,1V2
¥2(0) =0
y2(V2) = y,(=V2) =12
So stationary points at (0, 0), (—v2,12) and (v/2,12)

c. Areabounded by y, (x) and the axes is given by foz v (%) dx + f; v, (x) dx
Which is equivalent to [°, y, (x) dx + [ y, (x) dx
And due to symmetry is equivalent to 2 foz v, (x) dx
Hencea=b =2

d. Area =2 foz —3x* + 12x%dx = 6f02 —x* + 4x? dx
—_ 6[ 1 5 + 4 3]2
= X N

3
M1

= 6(-5 @ +57)

- 5 3

= 64—%=%5q units
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Question 8
a.
d n
E(X loge(x)) )
letu=x"u=nx""1, wv=log,(x), v = Z

d n — n 1 n-—1
—(Moge (1) = (M) () + (1x™ 1) (log, ()

M1
=x""1+nx"1log,(x)
= x""Y(nlog,(x) + 1) M1
Hence [ x™ 1(nlog.(x) + 1)dx =x"log.(x)
b. [x"(nlog,(x) + 1)dx = x"log.(x)
fxn‘lnloge(x)dx + f x" tdx = x™log,(x)
1
fx"‘lnloge(x)dx = x"loge(x) — an
n—1l dx = 1 n] 1 n
x 0g.(x)dx = Ex 0g.(x) —Fx
M1
1
f ax?log,(x)dx =1, son=3
0
— [1 31 1 3]1 =1
=alzx og,(x) 5~ T
M1
(o 1) 0-0))=1
a 5 =
a=-9
Al
c. EX)= f01 —9x3log, (x) dx
M1
1
fx"'lloge(x)dx = ;x" log.(x) — ﬁx" wheren = 4,
fx3log (x)dx = 1x4 log.(x) — ix4
€ 4 € 16
_ _olt. 4 1 4 1
SOE(X) = 9[4x log.(x) X ]0
M1
=-9 (O ! ) 0-0
= 16 ( )
E(X) = 9
X)) = 16
Al
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