12

N B(16,5)

o

The diagram shows the curve with equation y = x% + 4x . The line y = 5 intersects the curve at the
points A (1, 5) and B (16, 5).

(a) Find the equation of the tangent to the curve at the ‘point A. [4]
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The diagram shows part of the curve with equation y = 2:34_ T The point 4 on the curve has

coordinates (%, 6).

(a) Find the equation of the tangent to the curve at 4. Give your answer in the form y = mx+c. [4]
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2
1
The diagram shows the line x = g—, part of the curve y = %—x + '126 — —— and the normal to the curve
' (x~-2)3
. 6
at the point A (3, 2).
(a) Find the x-coordinate of the point where the normal to the agve meets the x-axis. (5]
b E = (1=
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11 Theequation of acurve is y = 2v3x+4 - x.

(a) Find the equation of the normal to the curve at the point (4, 4), giving your answer in the form
y=mx+c. \ [5]
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. f“‘,,’; i‘lss J

52)

ol
51) and B (7, 31) lying on the curve with equation

The diagram shows the points A (1
[3]

, 2
v=9—(2x+ 1)2.
(b) Verify that the line AB is the normal to the curve at A
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5 A curve has the equation y =

2%t ~5"
Find the equation of the normal to the curve at the point (2,1), giving your answer in the form
ax+by+c = 0, where a, b and c are integers. _ [6]
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10 The equation of acurveis y= (5 —Zx)% +35 for x < -;—

(b) Point 4 on the curve has y-coordinate 32. Point B on the curve is such that the gradient of the curve
at Bis —3.

Find the equation of the perpendicular bisector of 4B. Give your answer in the form
ax+ by+c =0, where a, b and ¢ are integers. {6]

»
- .
{ - v
ERAER LN RAR O T P P R AR R T mewn - Tepmenae D T T L L T R e S A S R e e e e
- * [
- .
-t ‘ % ‘,\ .
PSP > LT fCPRRREE PR, S X P LTI T LT T T LT T TP PR PR A PO I AN e SO0 I e Y i
- -
ﬂ -
cefrsogrensnaserrnronsvivaasvasssosyfebosedrnee aiwa I T oo sctnecPeasrhovarvany
- {
-
RS GV E S ea R ) Cacusssasnetdre e p A .. O T L LR L L L E T TR A T T RS

e FeonorvesrorunenImmrtensensacuranns
= -
-
B L A s u.--.-.-sa»;, T O T e PR e T RS

Y]

PETTTTT TSy pTes e

T o T T R e T

-
~’

R T R e e R A L L LR LR LA A b il B T Rl T T T e T
»
- * -
- : )

eeane .t-a-o.:-nbolnn-uo-n--o‘-hv'x.-r..--c»«-vﬂﬁq-jb-‘-hioilhu‘cnc--‘ eonedpproransinesvadeasnsninresuntes R L e TT ST TR LYY

---:;:!’ '1;'
- ——
- — b d
enves B L S T L T B L e e A i
‘ L
/ ¢
" )
p— b : |""\ - ]
u--.unu;o.--n-anune.;.un iqesPesanrnnocflosiNhoerlrocvrsesevneovrnosertsecensdes PrerPi EN S P wrtr e PSRN A + o4
[

* - 'L
(Y v eyt ’ . - - b el
PN i .....«-............-.n..‘..u.. .¢..‘..u......"..1u.. cesresbuud .,....-.--.‘ .o FRRIIRA. A S
- -
y - ——
T e LT O et e delisnusen g T L L L L T e T

1

- -~
— — ——— - q—
R L Ly D st etk esviteeesvansrantasritatihreisiireesNenesansane """"'"t% seifecensennsesnnns

L3
-

P T T LL L L R T ey PR P A e SR L s

:~b | 3 = Z24F.=

T L L L L A Y TR S SRR TSRS LR TR S SRRt

x = L

BETRANERE RN EESEREERRAC UG RN LB WER OB srevye & easinu

- » -
. -
T T Y YL L LEY TR T

34,

.

L]

T T T

O A RS it 2

sedanknanen

rue Tvpeet

presenosasseeeiEy

-
-~
rrdrenrsvecnnes

T
B L e R T

= 13t

-
-
erspveRehrecsinusansarssnrantaeratatirsncavrfrrricarvenirosine T T L L L L e
- .
X l
D T T P P b ceeienAeseERRvERREENS R D T L O P TP TR Y Y T LT R P PP

==
B o L A e T R R
S P

fodent AB: o

Evmewwapaw

FresEesveiwhbesunubbrieaniniriisnrsafirinvsrniriarirsrnnikeeRenunehves o el

e enuswbE s ke RN e ek N R

13
< L L L L R

B R R R L LT Y R s R X

L LT L L e e A L L e L

R T T L L L L L L R R e e L R LR LA El et

4 UCLES 2024 9709/12/M/1/24 jTurn over
www.pastpaperpenguin.com



P o

(1. 2)

Hio

o

The diagram shows part of the curve y = % The points (1, 6) and (3, 2) lie on the curve. The shaded
region is bounded by the curve and the lines vy =2 and x = 1.

(b) The tangent to the curve at a point X is parallel to the line y + 2x = 0. Show that X lies on the
'y
Taneget... X 5. pore Mﬂu\tf_\lx I 0 T A

-l
-
D L T T PP vo PPy u - D R T Y T T T TR LSRR PR
m— .
D T aePPosnwnin B T T Y T T NPt PPN PR SN M R
X - E
R AR S # S K ¥ ARG RN N b D T Y T S U TR PP PPy A en Y SR
"24
e ]
Lol L ad
oo™ - L
. d

saew e T L D N N T TR L L L Ll L R L L LT O RN

2 —

wereransyens ,............n.-w.,.-z-?!’.,"..w... L T T T N

‘L—-

[T TrTTrr D Y T R TP PPe e . Arrne xen fimrmvanersEnARSaNANES
v -
-
[ETTYTTR e, . . ST R el L T LT L T T TP PPy
u-.n.»unnu.uu‘..L..n-...uu."u-u-nu.w.unu“-- Kavores B L LT T L L Y

3 l

-m%&-.:w:i:w:-: O, snnallhgeiivbus .,...‘M' ....,;.....] ueu!.l ....§Q...1,Y}?]. p. " JON
, * -
¥ ;5 W \L et

. g 78 FY YTy g smunem LTy EEX Y vt . - CLTTTRR R0 Pe ey LIS Py e svanans

b G »
- -
» - ] - ®)
R e PR S AT CTYS o rensenaoy, L T DD T P S P
SO, W+ . PO,

axsuran .“-’-.-nu-...«--xw.um.--»-q.uqq.uuun-nnc

s aAaityy T TP R OV S TP PR o

B e Y L L L S e T veaw dengissasnurmnnrmnnd ......uz ‘ 'b)‘a- U-l‘,‘!la-“Q-ltb»nn-hhl-lu.-;.c‘tk

‘-’uvotnclmls P » -c-:’h.!ﬂ--dn.n--o.ntnqn'w-twttntq u3unq--u B et LR T T T D P P

i+

B R T 2 T P T T Y uu--un-us-.u«-.u-nu

www.pastgm%ngum.com

LT

g TR TE LTI Y

© UCLES 2020 [Turn over



16

11

o

The diagram shows part of the curve y =

()
5 and the line 2y +x = g'?int’ersecting at points A and B.
The point C lies on the curve and the tangent to the curve at C is parallel to AB.

(a) Find, by calculation, the coordinates of A, B and C. 6]
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11 The equation of a curve is

y=kvAx+1-x+5,
where & is a positive constant.

(¢} Given that k£ = 10.5, find the equation of the normal to the curve at the point where the tangent
to the curve makes an angle of tan™'(2) w;th the positive x-axis. 4]
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10

o

The diagram shows part of the curve with equation y = and parts of the linesx=landy = 1.

(2x- 1y

The curve passes through the points A (1, 4) and B, (%,. 1).

(b) A triangle is formed from the tangent to the curve at B, the normal to the curve at B and the
x-axis.

Find the area of this triangle {6l
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