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2. We first need to convert the roots to fractional exponents
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6.
f@)= [ @ da

To arrive at a general formula for f(x)f(x) all we need to do is integrate the derivative that we’ve
been given in the problem statement.

f{$}:f12$2—43; dr =4z® — 22% + ¢

Because we have the condition that f(-3)=17 we can just plug x=-3 into our answer from the
previous step, set the result equal to 17 and solve the resulting equation for c.

Doing this gives,

17=f(-3)=-126+¢ = c =143

f(x) =4z® — 22% +143

7. In this case it looks like we should use the following as our substitution.
3
u =yt — 7y du = (4y° — 14y) dy

To help with the substitution let’s do a little rewriting of this to get,
du=(49° — 14y)dy=-2(7y - 20°)dy = (Ty—2°)dy= _%d“

Doing the substitution and evaluating the integral gives,
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f(?y—?y"]} e! T dy = —% fe“ du = —%e“—l—c

Finally, don’t forget to go back to the original variable!

1

! 5 7
522 —7z43d2= =22 - —224+32
j:z et (3 2 * ) .
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9.
4 8 4 1 3 1 24 5 4
2 12/ dt :f 8t 7 — 12¢7 dt — (lﬁt 7 —ﬁ)
jjj \,./'E 1 2 1
608 56 [ 664
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10. Breaking up the integral at t=1 gives,

/:f[t) dt:/ﬂ:lf[t) dt+[4f(t) dt

4 1 4
f f(t) dt:f 1—3t2dt+f 2t dt
0 0 1
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/:f[t) dt:/:l—:}tgdt+

1

11. The first step that we need to do is do the substitution

2 . 2 2
f :t:a—l—eizda::f $3d$+/
-1 —1 —1

1
et dr

Here is the actual substitution work for this integral.

du = %dm — dr = 4du

1

=—l:u=—— =2:u=
T U 1 T u

1
2

Here is the integral after the substitution.

2 1 2 3
/ :1*:3—|—e?:da::f $3d$+4[
-1 -1 _?l
1

2 1 2 1 1
f z° +ei"dr = l:c“ + 4e"|* | = (4— —) - (413? —4e”
—1 4 -1 ! 4

e" du
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Solution. Substituting u = r—=2, u+3 = r+ 1 and du = dr, you get

[[Jr F1)(xr —2)%r = [{u t 3)u’du = /{um t 3u”)du =

1 11 3 10 } (=

= =— el 11

11 110)

1
— —|:J‘T—2.]11 {

3
T —(z=-2)""+C.

10

13.

Solution. Since the factor €** is easy to integrate and the factor #? is

simplified by differentiation, try integration by parts with

HE

.'-’i{-l‘_] =" andd .f{w'} —

Then,
. 1. .
Glx) = /f*“rﬂu' = §f’lr and  f'(x) = 32°

4 G 1 .. 3 o
| [ retdr = EJT'iEiZJ -3 | [ e dr.

and so

To find [ z%e**dx, you have to integrate by parts again, but this time
with

glz)=¢ and  f(x) = x°.

Then,
1, '
G(z) = Ef"r and  f'(z) =2z

" . 1 .. .
2 e 3 P
[ reXdr = EJ."(:‘“ — | ze¥dr.

To find [ xe**dx, you have to integrate by parts once again, this time
with

and so

glr)=e* and  f(r) =z.
Then,

T(x) = %f‘a" and  f(z) =1

and so
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Finally,

I : 9 1 il -3 ]. 3 l
/ ae*dr = 5 Ye?® — 3 [EJ 2e™ — (Em = 1(‘“)] +C =
1 3, 3
= (EJE_EJ,E TJ—E) t,,_:'r O

14.
Solution. First rewrite the integrand as

1 B 1
VIZ+2r -3 Vie+ 1) =4

and then substitute u = = + 1 and du = dr to get

du

/' dx _[ B

J Jerir-a ) P oa

u V112—-'1| tC=ln|z+ 1+ /(xA 1]3—-1‘ FO =
T4+ 14+ v7z?4 '2;:'—3‘ O

/' dx
J Vet 42z -3
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15.
Solution.
2 o 1 1
—_ —_ “ -2 - — -
(" —e)dt = (e"+e )| =€ +e —e"T—e "I=
i Inj
b lnj
2 — L ; — 1 ;
_ ;'1;‘3 f:J“'z—ﬁ'"z:f*‘{r‘3—7—2:
2
a O
= e 4 e 2 — -
2
16.
Question Scheme
- 0
6 3
——de=|ax® | =20 =36-124k =20
Jx
F Ik
Correct method of solving Eg. 36-12k =20=k =
:k:% oe
17.
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3
j(cu #1257 +9)dx=2x> +8x/ +9x (ft dep. on 3 terms)

L] =(8+(8x2")+18)=(2+8+9)
2% =232 (seen or implied)

=7+ lﬁﬁ
18.
3
xyx =x? (Seen, or implied by correct integration)
. 3 5
x % — Lx}é Urx/g — .i:wcZ (k a non-zero constant)

b 7
2 e (“y =" and “+C” are not required
1 5 1
hooNh
for these marks)

5x4y 4/

/ 7 +C  Anequation in C is required

(see conditions below).

(With their terms simplified
or unsimplified).

C= 1 or equivalent 2 l 22
5 5
%
V= le% + 2IT + 15—1 (Or equivalent simplified)

A
[.s.w. if necessary, e.g. y_ll[]xy 22_ +%—501’V+21’|é+1]

19.
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5 2 2 3 1
%:53:2 +2x 2 One ter

-
x2

Al: Both te
3 1

fix)=3x+ SIT_+SIT_(+C}
3 ()
6=3+2+4+C Useofx=1

5 1
3x+2x? +4x? -3

[or: 3x + ZV"x_S + 44fx =3 or equiv.]

20.

x=u"+1=dx=2udu oe

3dx B Ix2udu
(;,—-1_)(3-3«;;—1:] (u:+1—1.){3+2u]

Full substitution I

Finds correctmitse.g. p=2.¢=3

_(3x2dau _ 6du
u® (3+2u) u(3+2u)

6 _4, B

u(3+2u) wu 3+2u

= A=_.B=_

6 2 4
Comect PF. ——mM8¥ —=——
u(3+2u) w 3+2u

J. L =2lnu-2In(3+2u) (+c)

u(3+2u)

Uses limits ¢ ="3" u ="2" with some cormrect In work

leadingto kInb Eg [:21n3—31n9}—[21n2—21n?b=21n%

¥
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