y=2+5x-Tx+10

Find [ y dx
\ ¢ 5
- T
\ﬂdx‘lﬁfgx—7x + 10x + C
N /_
t 3 z
/ 4 S 3 —~ 1
= —x t =—x - —x + /0x +&
& >4 [A

Find [ 3@ +7x-2) dx

3 2
f*lx‘zx_—t-é-

Find | (x+4)x-3) dx

X =DdDx 4+ Ubx —12 dx

J

\x.l-l—:x.——l?, A x
J

3 z

- + X — 1l x -+ C
— _—

3 r4

( 3 [
— X —»L/l—x, -lex + C
J A




4 f'(x)=6x*>-3x+8
Given that the point (1, 8) lies on y = f(x)
Find an expression for f(x)
> “
() = 6% _ 3x™ & tx + C
S 2
:2%3_-_3_114—53(_4-&
2
3 3 (X
gy = X2x” — —x + B3x + C
~J &
3 =2 1
g = 201" — =)y +3(1) +¢C
1
g = - + C
_ {
¢ = "7
3 \
“ = Q—:c"—;,\—aol—\-gx—"—,
</ 2 L
5 y=4/x+—5+10
X
Fmd'fydx
_‘z -t
Yy=<d¢x” + X + (0
3
\ _ T -1
Jgdx = Hx + x ~ |lox + C
> — |
=
-\
= B % _ 4+ o= + C
S




p
) “hx-12 dx

— 3

-2

[~

;—*‘l’x -l

o

]
5 z

-
————

3 z

] + U)l — = l)\
/

W
,u
/‘—*\\

( (3,)3 + L-S) —tz(\s)\
NS /

7 Y _ x5

dx

Given that the point (2, 30) lies on the curve

Find an expression for y in terms of x

S

\4—::\030 -—Sx +~ C
< s

[N
</

30 = 2(2) — 5(2) +¢

30 =54 + C

C = -24

4= 2x> - Sx - 2%

6 Find j? (x +4)(x—3) dx
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)—
e

N—

9

pu—
——

9

The curve with the equation f(x) passes through the point (1, 2)

2
Given that f'(x)= 5 + 3x 1+ 2

2
X

Find f(x) giving your answer in its simplest form.

\
3 —_
z

Pliz) =5 +32° + 22

{

5
fe)y=5x +32° + 22" +

C
%2 2
S ({
5
S +
2= sy +20)" «w()®
c = —b
S
Flx) = 5=+ = 2% + 4t —




10
/R\

The sketch shows the curve y = x(5 — x) and the line y =4

(a) Find the coordinates of the points where the line intersects the curve.

(b) Find the area of the shaded region R.

Ix¢e=(L——

()
6

Lf:xQS—x)

L
4 = Sx — X

xt — 8z + ¢ = 0

(x =t ) —4¢ )=0

X = | x =y
(\!/Lf) an (‘f‘/({)
"
Area = J Cx — z2° dx — 12
— 11
= | £ L] — /2
S S ]
[~ -\ r 2 3
(L) (50 -50) )~
33
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The sketch shows the curve y = x(x — 2)(x — 5)

(a) Write down the values of x where the curve crosses the x axis. )

(b) Find the area of the shaded region. ®)

L =0 X =2 x=5

-~

/A
J xlzx-2)(x-5) dx
v
- 16
3
[y
1(1——’&)(»——5) A x>
2
e
4
_ /6 )3
Tobal  frea = = T2
S 4
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The sketch shows the curve y = 10x — x> and the straight line y =

(a) Find the coordinates of the points where the line intersects the curve. @)
(b) Find the area of the shaded region. (6)
2 —
o/ jox — x = L2x
O = ot — 9 o
0= x(x —%)
x=0 Lr=7%
4=0 y=)16&
J J
(0,0) and (%,14)
. — \ .
b/ Area of Yangle = = -% 16
[ (W C

Shaded HAcea =

2'5 6 tA/\’lt SL




13 Y A p

/

R
\r
81
| T C .

=] o

3

v

The sketch shows the curve C with equation y = (x + 1)(8 —x)

The maximum point of curve Cis P.
The line / passes through P and is parallel to the x-axis.

The shaded region R is bounded by the curve C, the line / and the y-axis.

Find the area of the shaded region R.

Mok ?b\\l\\ whea - 38 (M.‘Jd“’ oy -] and 8)

g=(3sr)(3-3.5)

- 7l
/

(-.r

f:(

N\\l

81
/T)

Acea ok (€c,’taf\J\€, =

B ,

| (x+i)(s-x) dx = = o~

Vo

5\/\&0\201 A‘f‘f(l - o —_ = _%ik—é UL t-bl

E s T N o



15

P(x)= (2x—1)? and f(2)=5

Find an expression for f(x)

—{I(x) = Gxt - ¢+ |

F(x) 3{:13—2£’+:¢ re

g = Xy - )t o+
[
5 = —l—éf-—ré—
o
e
¢ = 3

3 2 {
_,[\(L)T/L:‘g“ - L + Xt ==




16 A curve cuts the x-axis at (2, 0) and has the gradient function % >

Find the equation of the curve

Ay = ?1:2'

daoc

17 A curve C has equation Y = ——
2Vx

The region enclosed between the curve, the x-axis and the lines x =1 and x = k&
area 12 units.

Given k > 1, find the value of k.

Fully justify your answer.

\
y= =>=x =
U L
\
f‘K 2 - "7
| Zx dx = L
v
| 3% | = (2
i |




dy _ 5
18 Feia
Find an expression for y
/L
dy - Sx
P}
do
-1
y =~5>x + C
v
19 y A

The diagram shows the curve with equation y = x> — 6x + 5

(a) Write down the coordinates of the points 4, B and C.

(b) Find the total area of the two shaded regions.

Fully justify your answer.

LI 4

A—; (0/ 5,) (\U"’l“("- x =0, 49

-

¥ ‘

[4 — pd
0 = 2 —(x +¢ (CT2E2 4=
0 = (x - s)x-¢) )

=5 x =/

g (1,

N

o) c:(5¢)

3

l -

| - 1

}3‘/ 2t —bx +5 dx T 3

D

S A

Y xt-bx+S dx = - 3,

J 3
Lo+ 32 = 13 unid’

cam—




20 Find [(4Vx—2)dx
writing your answer in its simplest form.

{
13

X\erq— L Ax

~

*
“4 x —2x &

4>

1

21 The diagram shows part of the graph of y =8 X - i]_
3
X

The shaded region is enclosed by the curve, the x-axis and the lines x = 1 and x = @ , where a > 1

y A

=V

0 / 1 a

Given that the area of the shaded area is 36 square units, find the exact value of a.

. .
a = Vo S —x
J
NS e __‘_3
\,XLJ’L]'L Ax = 36
v
) 413—' 6 =" = 36
- — |
4 0\ i 4 17\
(6a™ —¢a>) —[6()2—6(1)") = 3¢
\ d ~ .
4 =
éa.' —ba - = 36
C\.(’% —'0\-% = G
X LY
aj—a.?’—‘ - &
-
(\0\%,3\/(0\—3+7_>=O
z Nz
1< — g4 =% a "t

? P
("
N




22 Find [(2x°+Vx+2)dx

Giving your answer in its simplest form.

r {
\lx + % 4+ 2 dx
\V}

+2x,4—c,

23 The graph shows part of the curve with equation y = % + 4x

7A

0
P(2, 10) lies on C.

Line / is the normal to C at P.

Region R is bounded by the curve C, the line / and the line with equation x = 1.
Show that the area of R is 110.

—2
U‘—‘-%:L r Y4

-3
29 = — b v g
ax
- _ -\
i e 2= = b (perp)
A oC C - 7/
. -\
/(. “.j"o_:‘ /Z—_Lx—L)
23——10‘- — (> -2)
2y —20 = —x + 2L
2y = —xX t 22
Cresses L wl~en Y =2 =7
|
Area of erlw\sle_ = 5 Zo - 1p = o0 oy

T )
j 82/,7. -+ ¢x dzx = ) uﬂlhl
|

3 X
0O + (O (10 uat

\l




(a) Given that £ is a constant, find f (é + 2x) dx
X

24
Giving your answer in its simplest form. A3)
2
(b) Find the value of k such that [ (iJ " 2x) dx =12 @)
1\ X
\ -3
&L J K oC v 2 A
\ - T
——kx + x" *+ <
[~
A
bl — - - /\
/ { - C -
| - /
r AN \
oL -x 2 - ( k “Y -
e @) - (AT Y T) =

\g 7/ N J
e 4 o+ Lw o — -~ (2
B &
2K+ 3 =z
s




The graph shows part of the curve C with equation y = x* — 7x* + 15x

A

25

»
(0] k X

The curve has a minimum turning point at .

Region R is bounded by the curve C, x-axis and the line with equation x = £.

Show that the area of R is »
4 (Total for question 25 is 7 marks)

ok
c|;

{’_u//\{/\é lo&/\k' waere

_T.i"l = 3x? - 1¥x + 15

oL
et — 14 + IS =0
xX= D X————% — AAXKiMom
= rs,eef\ o
n 2 S
X~ — T +tI1Sx dx
O
" T 7
| - L+ 2t
B > A J o




k
26 Given that £ is a positive constant and f (2 3',_ + 9) dx =28
1 VX

(a) Show that 9%k +3Vk — 20 =0

1 2 VX

k
(b) Hence, using algebra, find any values of k such that f ( 3‘_ + 9) dx =8

ke 2 Y
_)I —*;):’,j(‘,z %C{ o\.)(, pooml %
n ”
Ix° + 9« = <
)

(\SK"\Z_\. qK\J — (\3(0‘(!—‘]([)): g

\

? + g — 3 — 9 =3

\
)

M ? + Qk —2Lo = 0

Ak +—3\rv<- -20 = 9O

——

b (3= = 4 )Gl +5) =0
ez & fw= =2
Y S
o= e o s

1




27

fix)=2x-x*-8x+4
(a) Use the factor theorem to show that (x + 2) is a factor of f(x)

(b) Hence, showing all your working, write f(x) as a product of three linear factors.

The finite region R is bounded by the curve with equation y =
below the x-axis

(c) Find, using algebraic integration, the exact value of the area of R

2
“

f(x) and the x-axis, and lies

“

[-2) = 2(-a) —(-2) —8(-2) +¢

)
= O
—F(’?—) =0 C.'X/—{’L) 'S o —,[\a-cécf
\o/ _X,l"s-z, -+ 2
2+ 2 [223 -2t — 92 +¢
x> t4x©
"53&7—’5__1
-GSt — ]0x
2 x + Y
2y + ¢
2)
(ct2) (2t —Sz + 1)
(141,3 (2 — ) x - )
. Y /

a XA
\S 22> — x* —8x 4+ T A x_
|
™ 2
/1-%4.1.\-3__1,7.4_/ 7
-~ X = T T = J/’
t 3 ‘ (\¢ Ly
(Lee) =5 (u) ~wlon ) = (S L) - el5) = k)
T =T



3x°

3
28 Find f(“x ‘5)dx

writing your answer in its simplest form.

3
[ g - 3 A
J 3_)CL' 3x *
¢ -z
\ X gt -5t ax
J O 3
3 -1
A A
"l -~

8
29 Find the value of k such that | (34) dx =225
'x

— ¢
\/.“kac. 3 = 221.5
L ¢ (
= ~ .
Zr(g)” — 2k (i) = 22.5
6l — ——5;_ = 22.68
:{.x = 22.S




30
“q N
| 10" 4= = 20
| S~ |
I \
| 20" ) =20
- e
L L
20()* — 20 =20
A
6o — lok_L‘—?-O
g A
Go - 2Ot
L
= Wk *




31 (a) Find f(2x— x*) dx
4
(b) Evaluate j(zx —x*) dx
0

(c) Using a sketch, explain why the integral in part (b) does not give the area enclosed between
the curve y = 2x — x* and the x-axis

e
p 5
x_—"——,\—-x,j + C
3
i —

[2* 4= )]

= S = e
. =\ p
(B —Le) )
A <

Y -

\ /

\ i

\ A~

./\. ~
O g 7

: b%é weean O  and 4 Some of tue area

)5 aboye andk spome beloww The X axig.

the answesr LIl be the J}y/fy-encﬁ_ Leburecn

é/l‘-!— twe arta ),




32 y A
>
o a
l l X
2 7
The diagram shows the curve with equation y = x> — 9x + 14 and the linex = a
Given the total area of the two shaded regions is 29 units?
Find the exact value of a.
Crosses X wlinen U = O
A
o= X - Qe + I
o —:('.I,-—-;L\(ﬁ;——7\
(. J /
X = 2 X =7
o 25 T
SR PR T S PI — wnb
VJ [
P
49 S
29 — i,g— = — un.b
(=9 ()
i 4
ml — ‘1 2 4+ IL{— Ao — /é
7
9\
[l =3 g ] Nl
/G ” X { 1 /¢ V4
S z
L 4,
C L 3 Loy ] )\_ ¢«
[ £a® - 2ar ¢ ga) - (400) - S() +ieln))= £
NG L ) J
L
~a —3dat tilta =0
J [
a(,‘;ai*jiog + 14\ =0
/{ a-=©o a = 27‘\'{?‘1 A - ’)7—{57
v Ve 70 a6 % s
MUST - 21 o




33 Find f(10—6 )dx

2
X

writing your answer in its simplest form.

‘S o — 6ac_'l A X

(

o + bax + C

34 fix)= x—4)(x-2)(x+1)

Find the area enclosed by f(x) and the x-axis

'A_ /

/

/
L AN\

/'r. I ‘3\ /-/“./.‘>
/. { R
n T
( ~¢)(x -2y (x +1) dx = —'&
2 ! S
- 63
| (% -4)(x -2)(x +\YYy o = =
V- '
| & e 63 - 253 u./\.\t‘{L
T

——————
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35 4

(0, 10)

(1, 0)%///(1 0 <

The sketch shows a quadratic graph that passes through (0, 10), (1, 0) and (5, 0)

Find the area of the finite region bounded by the curve and the x-axis.

9= K(O&——IBQDC"S) (O/|o)

o= K(*l)(’%)

K= 2.

V)

ya

2(x - )l -s) dox

b

N\

1
L

¢

éz- WATE

¢ 16
36 Show that f(—z) dx=14

6=~ = dx

<._/D

]
— 8

— 6=

| .
L_ )

—le (8] — —leC)

— 2. + |6

I Y

)
pm——



4

37  Showthat [(1+3Vxdx=17

1

ns :_
\ L + Ddx © ol XC
v

—

—

3
\ x_ l‘;(—/;'
—

l

S , e
(ut2ee)®) — (0« 20) )
o — 3
| 7

38 (a) Find fx3(2x+2,_§) dx

VX

9
(b) Find fx2(2x+2—§) dx
1

VX

C
:C'L(zj.-ri‘Soc,’z) &

22 T 25" A




y=x+3)(x—-1)is L square units. B

3

39 Use integration to show that the area enclosed by x-axis and the curve with equation —

(x+3)( x> -2 +1)

xS+ 3t -2x" -6 +x 3

R

T+ " —soc +3

0o
| xt+ r-5x +3 dx

-3

/{ = | - = ’l
)fx t=oC -2 x + 3%
Ct o 2 —3

Vs

(L 0y = 20T+ 300) - ()" 56 - 205 36

Y

ﬁ{t ‘M;hb
3

————




