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—

7  The curve C has equation y = %

(n) Find the equations of the asymptotes of C. [3)
(b) Find the coordinates of the stationary points on C. [4]
(c) Sketch C. [3]
2
(d) Sketch the curve with equation y = ‘%‘ and find in exact form the set of values of x for
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7 Th & bas equatian y= ek
€ curve equation y = x+1"
(a) Find the equations of the asymplotes of C. [3]
(b) Find the exact coordinates of the stationary points on C. [4]
(¢) Sketch C, stating the coordinates of any intersections with the axes. [3]
(d) Sketch the curve with equation y = "T::r and find in exact form the set of values of x for
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2% —x—1

The curve C has equation y == :
x+x+1

(a) Show that C has no vertical asymptotes and state the equation of the horizontal asymptote of C.
13

(b) Find the coordinates of the stationary points on C, 4]

(c) Sketch C, stating the coordinates of the intersections with the axes.

(d) Sketch the curve with equation y = 2 —x—1 and state the set of values o@w h

X 4+x+1
= k has 4 distinct real solutions. ( ! 2]
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(a) Sketch the curve with equation y = -;L: [2]

A . x|+1
(b) Sketch the curve with equalion y = ILl'l_—_] and find the set of values of x for which l.f.l_"'_l <=2,

lx|-1
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= - X 4x+9
I'he curve C has equation y = s
(a) Find the equations of the asymptotes of C. [3]
(b) Find the coordinates of the stationary points on C. [

(c) Sketch C, stating the coordinates of any intersections with the axes.

X’ +x+9
x+1

2| +x+9]> 13|x+1]. (5]

(d) Sketch the curve with equation y=

) and find the set of values of x foMgwhic

tar  vertiead n?orﬁ;ﬂ' 4 =0

B ™ e

A 24?
2t -r:HC
(% c? = x-L‘f‘?c"'"q
o o
i L
d':] [%+1)(2xt1)— (7 “hx+9 *3’{'*"““"_% 7 . ?_"_'r_'fi:f
g (7 +1)% {wet1)®
2 425 xt2x=§=0 = [x4) =
(7D
® =
H = -

1= o g
) o (D) e B M‘w‘?/?

) po x it efl pel 7=
%L__F.x,.‘_‘f-:u

S, £/
20 i (Vo i

"L o
L= —3 8
oA p-kac = | ?

prr gvmdiepl pal 2

a__ a1 e +7 ?
i TR
& 1/

lor9) b tw C‘?‘FW‘Z‘H"?‘J

Shafig.mathematician@gmail.com ([Aitchison College Lahore Pakistan) 6




L
I —

I a—



’ CAIE AS Level Further Mathematics Ratlonal Function By Muhammad Shatig ur Rehman
Q.6 May/June/P13/2021
2
Ihe curve C has equation y = ¥ —¥=3
R l+x=x?
() Find the equations of the asymptotes of C. 2]
(b) Find the coordinates of any stationary points on C. [3]
(¢} Skeich C, stating the coordinates of the intersections with the axes. (3]
d) Sk i i o
(d) Sketch lh: curve with equation y = -::-.:—-12 and find in exact form the set of valueghgf x
which [F=X=3 v
1+x=x? i3 ]
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The curve C has equation ) = H‘SI
-4y

(2]

(a) Find the equations of the asymptotes of €.
[4]

(b) Find the coordinates of any stationary points on C.

(¢) Sketch C, stating the coordinates of the intersections with the axes.

(d) Sketch the curve with equation y =L'—1_3f§5 and find in exact form the set of val f x
which 4]4x+5]> s|4—4¢?|. : O (61

I‘_Hrl’:o
o

M = |
v =) Gre Vf-rn‘.rh-p ;’ldg‘f';"ﬁ; \
Hen lé{-;&f:\-r /JJW ble ‘2
3:0
thy 2 - %

e

4
2z

2% = =2 LS

i= % )

L2yt , (=} 0) ane Haborery poind

/

Shafiq.mathematiclan@gmail.com (Aitchlson College Lahore Paklstan)




/ Yxrs
F—4n* /) :'5:




A— R—

CAIE AS Level Further Mathematics Rational Function By Muhammad Shafig ur Rehman

Q.8 Oct/Nov/P12/2021

(c) Sketch C.

2
(d) (i) Sketch the graphs of y = |_:_3

2
The curve C has equation y = rxTE

(a) Find the equations of the asymptotes of C. (3]
(b) Show that there is no point on € for which 0 < y < 12. [4]

1 and y =|x|-3 on a single diagram, stating the cooggiggtes

of the intersections with the axes.
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Let a be a positive constant.

(a) Sketch the curve with equation y = f:_i?- [2]

a
x+? i
4

(b) Sketch the curve with equation y =

+'}‘ and find the set of values of x for which
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The curve C has equation y = E{:__—.}r
(a) Find the equations of the asymptotes of C. [3]
(b) Show that C has no tuming points. (3]

(c) Skeich C, stating the coordinates of the intersections with the axes. (3]
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2
The curve C has equation y = %l——l

i3]
[4]
31

(a) Find the equations of the asymptotes of C.

(b) Show that there is no point on C for which | < y < S,

() Find the coordinates of the intersections of € with the axes, and sketch C.
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Let o be a positive constant,

Th C h ion p= X=4

(n) e curve C, has equation =12 2]
Skeich C,.

e » — 1 -

I'he curve C, has equation y= -;—__—%) . The curve C, has equation y = :_ al

(b) () Find the coordinates of any stationary points of C,. ]

(ii) Find also the coordinates of any points of intersection of C, and C,.

‘ > 1]
(c} Sketch C, and C, on a single diagram, clearly identifying each curve. Hmc@ scl of values
[5]
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The curve C has equation y = Iz%"f'
(a) Find the equations of the asymptotes of C. [3]
(b) Show that there is no point on C for which 1 <y < 5. [4]
(c) Find the coordinates of the intersections of C with the axes, and sketch C. [3
(d) Sketch the curve with equation y = M
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The curves C, and C, have equations

*
ax X +(a+10)x+5a+26
= e and y=
o xX+5 x x+5

respectively, where a is aconstant and a > 2,
(i) Find the equations of the asymptotes of C,. (2

(ii} Find the equation of the oblique asymptote of C.,.

(iii) Show that C, and C, do not intersect.

(3]

(iv) Find the coordinates of the stationary points of C,.

(v) Sketch C, and C, on a single diagram. [You do not need to calculate n@iimﬂ:s of n[lgi'

points where C, crosses the axes.]
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The curve C has equation
-
T
where k is a positive constant.
(i) Obtain the equations of the asymptotes of C. 3]
(ii) Find the coordinates of the stationary points of C. 3]
(iii) Sketch C.
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The line y = 2x + 1 is an asymptote of the curve C with equation

(3]
(1]

(i) Find the values of the constants a and b.

(ii) State the equation of the other asympiote of C.

(iii) Sketch C. [Your sketch should indicate the coordinates of any points of intersection wi
y-axis. You do not need to find the coordinates of any stationary points.]

o Bk —d b 0
e o
1‘ [
ax+h »w +| r
x -+ abx
ol

=
-ah t )
—ast _ﬂ‘lﬁ' m
o e
b /

Shafig.mathematician@gmail.com (Aitchison College Lahore Pakistan) 17



CAIE AS Level Further Mathematics Rational Function d Shatl
Q.17 Oct/Nov/P11+P124P13/2019

The line y = 2r + | is an asymptote of the curve C with equation

3 x4
¥ ax+b
(i) Find the values of the constants a and b. (3]
(ii) State the equation of the other asymptote of C. (1
(i) Sketch C. [Your sketch should indicate the coordinates of any points of intersection with the
y-axis. You do not need 1o find the coordinates of any stationary points.] (3]
.
®
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The curve C has equation

_24b
Ty
where b is a positive constant.
(i) Find the equations of the asymptotes of C. (3]

(ii) Show that C does not intersect the x-axis.

(iii) Justifying your answer, find the number of stationary points on C.

(iv) Sketch C. Your skeich should indicate the coordinates of any points of inte
y-axis. You do not need to find the coordinates of any stationary points.
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The curve C has equation
X2 +7x46
T x=3
(i) Find the coordinates of the points of intersection of C with the axes. (2]
(i) Find the equation of each of the asymptotes of C. (3)
(iii) Sketch C.
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The curve C has equation

2 rax-1
J}:—-—

x+1
where a is constant and a > 1.
(i) Find the equations of the asymptotes of C. (3]
(i) Show that C intersects the x-axis twice. 1]

(iii) Justifying your answer, find the number of stationary points on C.

(iv) Sketch C, stating the coordinates of its point of intersection with the y-axis. e (3)
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The curve C has equation

_ 502 +5x+ 1
T X 4+x+]

(2]
(4]

(i) Find the equation of the asymptote of C.
(ii) Show that, for all real values of x, -4 < y <35.

(iii) Find the coordinates of any stationary points of C.

(iv) Sketch C, stating the coordinates of any intersections with the y-axis.

/i) Vartica 1»1477%-& xaHrl =0
bl ot = =4~ =35 O
AWML o 70 u.gar.{‘.emﬁ W

gl Ay 4% %

r,iTF J = £__________-—

(g-)% + g% +(Jg

B woe Z ;EX'

(5 ~4 (

F)Cﬁad‘” Lo

faz_{ ggﬂma:féw “"WM
»Fl)

A |
- | = o
(;,"-H*U(*’“"ﬂ_) . LS';:,-I-_‘,F‘H;'{.

i) A = : :
~ (% +¥t1) o ) F
(""/*;'4{'}-;9{'1_?@HWL{.';‘--*}“{J'%’P{?{ ? )/(:u+;.”)
-
= §x+Y

£ atensi) s
Shafiq.mathematician@gmail.com (Aitchison College Lahore Pakistan)

22



—_—
— —

e —




