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1. The equation of a curve is y=x>-3x+4.
(i) Show that the whole of the curve lies above the x-axis.

(i) Find the set of values of x for which x*-3x+4 is a decreasing function of x.

The equation of a line is y + 2x = k&, where & is a constant.
(iii) In the case where k=6, find the coordinates of the points of intersection of the line and the
curve.
[J05/P12/Q10]

(v) Find the value of k for which the line is a tangent to the curve.
The equation of a curve is xy=12 and the equation of a line / is 2x+y= k, where k is a

constant.
(i) In the case where k=11, find the coordinates of the points of intersection of [/ and the curve.

(i) Find the set of values of k for which / does not intersect the curve.
(iii) In the case where k=10, one of the points of intersection is P(2, 6). Find the angle, in
degrees correct to 1 decimal place, between / and the tangent to the curve at P.

[N05/P12/Q9]

3. Find the value of the constant ¢ for which the line y= 2x +c is a tangent to the curve y* = 4x.
[JO7/P12/Q1]

[J07/P12/Q4]

— =4

4. Find the real roots of the equation —+—
XX

Determine the set of values of the constant & for which the line y = 4x + k does not intersect the
[NO7/P12/Q1]

curve y = x%

6. The equation of a curve Cis y= 2x2—8x+9 and the equation of a line L is x +y=3.

() Find the x-coordinates of the points of intersection of L and C.
(ii) Show that one of these points is also the stationary point of C. [J08/P12/04]

7. Find the set of values of & for which the line y = kx —4 intersects the curve y = x? - 2x at two
[J09/P12/Q2]

distinct points.
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8.

i intersect at the
= 2 —4ax+7, which intersec he
: urve Y= X
(i) The diagram shows the lin¢ 2y=x+5 and the ¢
points A4 and B. Find

(a) the x-coordinates of A and B, s
ent to the curve R o B
" o decimal place, between this tangent and e

the equation of t
® : ect to 1

(c) the acute angle, in degrees corT

r=x+5. | |
" h the line 2y = r+k does not intersect the curve

(i) Determine the set of values of k for whic [NOI/PI2/01

y= Xt —4x+7.
y = kx, where k is a non-zero constant.

9. A curve has equation y =k’ + 1 and a line has equation |
have no common points.

() Find the set of values of k for which the curve and the line . i
(ii) State the value of k for which the line is a tangent [0 the curve and, for this case,{;ryaj {)/Pejzzr(/
coordinates of the point where the line touches the curve. 2 4%

10. Express 2x? —4x + 1 in the form a(x + b)? + ¢ and hence state the coordinates of the minimum point,
[J11/P11/Q 10/

A, on the curve y =2x? —4x + 1.

11. The equation x’+ px+g¢ =0, where p and g are constants, has roots -3 and 5.

(i) Find the values of p and q.
(i) Using these values of p and g, find the value of the constant r for which the equation

X+ px+q+r=0 has equal roots. [J11/P12/Q3)

-4x + 7 at two

12. Find the set of values of m for which the line y = mx + 4 intersects the curve y=23x
[J11/P13/Q2)

distinct points.

13. A line has equation y = kx + 6 and a curve has equation y = x* + 3x + 2k, where k is a constant
(i) For the case where & =2, the line and the curve i ' ‘
, e intersect at i i
AB and the coordinates of the mid-point of 4B. poms A and B Find the disance
(i) Find the two values of k for which the line is a tangent to the curve [N11/P11/Q9]
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14, 71 .
+ The equat A clurve te w2 . o
o quation of a curve is v* + 2¢ = 13 and the equation of a line is 2y + x =k where & is a con.
() In the cas
C 1 e — 7] s . : - ~ g°
l case where k=8, find the coordinates of the points of intersection of the line and the
C “.VC' aiid e

(i) Find the value af 4 ¢ : .
d the value of & for which the line is a tangent to the curve.

U straight line passes through the point (2, 0) and h dient m. Writ t i
the line. gh the point (2, 0) and has gradient m. Write down the equation of
(1) Find the . -
vl u[.~ tWo values of m for which the line is a tangent to the curve y = x> —4x ~ 3 For aach
> of m, fi " o . . : ! o
Gy E m, find the coordinates of the point where the line touches the curve.
CXpress x? - . : . . .
of the i 4x + 5'ln the form (x + a)? + b and hence, or otherwise, write down the coordinates
mum point on the curve, [NI11/P13/Q7]

16.

A X
y=6x+k
y=Tvx

B
A
A
0 » X

T'he diagram shows =7/ w ta v
S the curve i
. . Y=T7Jx and the line y = 6x + k ' /
the line otronas e oo S y , where k is a constant. The curve and

i) F ‘ . .
(i) For the case where 4 - 2, find the x-coordinates of A and 3.

(ii) Find the v: - - .
value of k for which Y =06x+kis a tangent to the curve y=7Vx. [J12/P11/Q5]

17. The equati ine i i
0 I: th(:on of a line is 2y +x =k, where k is a constant, and the equation of a curve is xy = 6.
n the case _thrc /f= 8, the lince intersects the curve at the points 4 and B. Find the equation of
the perpendicular bisector of the line 43,

(ii) F.mcii the sgt of values of k for which the line 2y + x =k intersects the curve xy =6 at two
distinct points. [J12/P13/Q10]

. x .
18. The line p = ;4-/( » where k is a constant, is a tangent to the curve 4y = x* at the point P. Find
(i) the value of %,
(ii) the coordinates of P. [N12/P12/Q4]

19. A straight line has equation y = -2x + k, where & is a constant, and a curve has equation y = 3
x.__

(i) Show that the x-coordinates of any points of intersection of the line and curve are given by the

(i) Find the
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at points A and B
[NI12/P13) Iy

ematics (1)

y curve
The two e ot (i), touch the
he two langents, given by the values of & found in part (i). 3
i nd . R . cthe line AB.
(W) Fing the coordinates of 4 and B and the equation of the

a constant.

20. A

~ px, where m 1S

7 ﬂ”(l B Find thC

“Unve has equation y = x2 -4y + 4 and a line has equation ) s A

i ’ L Lot at the pomts 4

() For the cage where m = 1, the curve and the line intersect at

Coordinates of the mid-point of 4B. 1o the curve, and find the coord;.
cn

(i) Find the non-zero value of m for which the line is a tang [.]lj/PII/Q7/
nates of the point where the tangent touches the curve.

. ind the value
21. The straight line Y=mx+14 is a tangent to the curve ¥ = 1—-\_2—4—2 at the point . Find [JU/P[Z/OQZ/
the constant m and the coordinates of P.
22. A curve has equation y =2x% — 3y,
() Find the set of values of x for which y>9.
(i) Express 247 3y in the form a(x+ b)2 +¢, where a, b and ¢ are constants, and state the
coordinates of the vertex of the curve.
The functions f and g are defineq for all real values of x by
fx)=2x-3x and g(x)=3x+k,
where & is a constant,
(iii) Find the value of k for which the equation gf(x) =0 has equal roots. [NI13/P12/Q10)
23. Solve the inequality x2 - x -2 > 0. e

24. () Express 4x% —12x in the form 2x+a® +b.

(ii) Hence, or otherwise, find the set of values of x satisfying 4x? —12x>7. [J14/P11/Q2)

25. (i) Express 2x*-10x+8 in the form a(x+b)? +c, where a, b and ¢ are constants, and use your
answer to state the minimum value of 2x* —10x +8.
(i) Find the set of values of k for which the equation 2x* —10x+8=/x has no real roots.

[J14/P13/Q8)

26. Find the set of values of k for which the line y = 2x — k meets the curve ¥

=x>+kc—2 at two
distinct points.

[N14/P11/05)

27. () Express 9x2 ~12x+5 in the form (ax+5)® +.

i" . 3 2 . . . .
(i) Determinewhether 3x"=6x" +5x-12 is an Increasing function, a decreasing function or neither.

[N14/P13/03]

28. Express 2x ~ 12+ 7 in the form a(x + p)?

¢, where a, b and ¢ are constants, [J15/P13/01]
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[NI15/Pl]

)
=

: U U S N
29. Solve the equation sin” (4x "+ )=5 7

30. A curve has equation v=x> —x+3 and a line has equation y=3x+a, where a is a constant

(i) Show that the v-coordinates of the points of intersection of the line and the curve are given by
the equation v —4x+(3-a)=0.

(i) For the case where the line intersects the curve at two points, it is given that the x-coordinate
of one of the points of intersection is —1I. Find the x-coordinate of the other point of intersec-

tion.
and

] (iii) For the case where the line is a tangent to the curve at a point P, find the value of a and the
coordinates of P. [NDI15/P11/Q6]

31. A line has equation y=2x-7 and a curve has equation y=)c2 —4x+c, where ¢ i1s a constant.
Find the set of possible values of ¢ for which the line does not intersect the curve.  /NI/5/PI3.01]

32. (a) Find the values of the constant m for which the line y = mx is a tangent to the curve
y=2x"—4x+8.
(b) The function f is defined for x eR by f(x) = x> +ax+5, where a and b are constants. The
10) solutions of the equation f(x) =0 are x=1 and x=9. Find

(i) the values of g and 5,

0l (ii) the coordinates of the vertex of the curve y = f(x). [J16/P11/06]
’ 33. () Express x’+6x+2 in the form of (x+a)2 +b, where a and b are constants. 2]
(i) Hence, or otherwise, find the set of values of x for which X +6x+2> 9, 2]

[NI6/P11/Q1]

34. A curve has equation y=2x"—6x+5.

() Find the set of values of x for which y>13. 3]

I/‘ ‘j .o . l.)
0 (i) Find the value of the constant  for which the line y=2x+kisa tangent to the curve 3]
[NI16/P12/03]

0 35. Find the set of values of £ for which the curve y=h* -3x and the line y=x—k d [3]
Y=Xx-k do not meet. [3

[N16/P13/Q1]
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Topic 1 -Answers [ 1

~ g’aper /~

Topic 1 - Quadratics

-\ =X —.\\‘4-.1

LG

i_,__

\
coordinate of minimum point is (—2— 2 ]

curve is above x-axis.

"
J

xX<—
-

(i)

(i) Subst. equation of line into curve

3
== or x=2.

(i) y= 2x2 -8x+9
=2(x- 2) +1
(2, 1) is also the stationary point.

Subst. equation of line into curve,

apply discriminant > 0

3

grad. of curve at B=2

equation of tangent is 2x—y=2.

(i) (-1 8), (2, 2 k<—-6 or k>2.
(iv) Discriminant =0 3
’ 3 i (@ x=3 orx¥=5"
_1)? -4()4-k)=0 > k=3—
= ! 4 (b) Coordinates of B(3, 4)
2. () (1.5 8)and (4, 3).

(ii) Subst. line into curve, 2x’—kx+12=0 o )
apply, Discriminant <0 Ar
o k2-4(2)(12) <0 = —96 <k <96

(iii) When =10, oy=12
grad. of /at P:
tana = -2
= a=116.6°
grad. of curve at P: /
Lanﬂ:— B
= f=108.4° ol tangent\ 2x +>:10 0

to curve
req. angle 0 =a - 8
=8.2°

3. Subst. line into curve, apply, Disc.=0

4. x=i2,
2

5. Subst. line into curve, apply, Disc. <0
= k>-4,

utube.c

Grad. of tangent at B =2
= tana =2 or a=63.4°

1
2
= tanﬂ—% or f=26.6°

grad. of line =

req.angle O =a - g
=36.8°

(i) Subst. equation of line into curve,
apply, discriminant < 0
k <3.875.
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9. (D Subst lineinto curve, apply. Disc. < 0 (ii) Solve simultancously.
O<k<4 . Then apply, h° —4ac > 0.
— 1R
(i) Apply, discriminant - — k<—/48 and k> V48
= k=4

18. (i)  Substitute equation of linc into curve.

. 2 y, P
Point Of”ﬂCT\CCI'.On 1S ‘ /\ppl). be —4dac =0

1)
2 y &~ ) k = —l
10, 2y -1? 1 (i1) Solving simultancously gives, P(=2, ),
minimum point 4(1, -1 2
.G p=22 g=_i5 S

= (x=3)(-2x+5)=2

(ll) ‘\Ppl). b* -4ac =( — 2X2 —(k+6).\'+(2 *,3/\) =0.

= r=16

' : ; ii) Substitute equation of line into curve,
12, Substitute ¢quation of line into curve. (

Appl}" b’ -4ac >0

m<-10 or m>?2

Apply, b* —4ac =0
k=2 or 10
(iii) A2, -2), B4, 2)
Equation of 4B: 2x-y=6.

20. () A(1, 1), B4, 4)

13. () A(=2, 2), B(l, 8)
Distance AB = 35

. . . 1
Mid point of 4B 15(—5,5) 5

Mid-point: (2, ——J
(ii)  Substitute equation of line into curve. 22

Apply, b? —dac =0 (ii) Solve the two equations simultaneously,
k=3 or 11. Then apply, b* —4ac =0.
14. () (2,3)(6,1) Ans. = m=-38
(ii) Solve the two equations simultaneously. Coordinates are (-2, 16)
Apply, h* —4ac =0. 21. m=-3, P(2, 8)
k=85 3
15. () y=m(x-2) Ans. 22. () x<-2 or x>3.
(i) Solve the two equations simultaneously. 37 9
Then apply, b* -4dac =0, (i) 2("{—2] —E
= m=12
) coordinates z —2
Coordinates are (3, 2) and (1, 2). 4’ §)
2 o )
(iii) (x-2)*+], minimum point (2, ). (iii)) gf(x)=0 = g2 -Ox+k =0
appl 2_ =
16. (i) Jc=4i and )c=i PPy 6 34uc °
) 9 k=3
(i) Solve the two equations simultaneously. 8
Then apply, b% -~ dac =0, 23, x<-l and x>2

= k=204
| | 4. () (2x-3)2-9
I7. (i)  Solving simultaneously gives,

A2, 3), B, 1) (ii) x<-% or x>3l
Equation of L of 45 °

2x
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26.

27.

28.

29.

30.

31

32.

Online Classes : Megalecture@agmail.com

www.youtube.com/megalecture

www.megalecture.com

P1)

/ min. poinr |
2 x- - \

\

9
(i) 2’

S ———
[

t2 | W

_4ac < 0
(i) ApplY: 4 (1 Ans.

- _18< <k<2
b - 4ac > 0.

Apply,
ppPh ’or/t>6

k<
(i)
(i) 3
dx
=(3x- 2)* +1 (>0)
[ncreasing function.

2(,r—3)2 -1l
o1

4xt +x° )

= 8x4+22—1=0
_+l
= (2x2+l)(4x2—1)=0 = x.__z

10 Lox+3=3x+a
= ¥ —4x+(3 —a)=0.
(ii) Substitute x = —1 above gives a = 8.
. xt-4x-5=0.
= x=3
(i) x*-4x+(3-a)=0
apply b* —4ac=0
= a=-1
Substitute a = —1 gives coordinates
of P(2, 5).
Substitute equation of line into curve.
Apply, discriminant <0
= 36-4(c+7)<0
> ¢>2

(8 Substitute equation of line into curve.

Apply, discriminant =0
> (4+m)?-64=0
= m=4or —12

® () a=-10, =9

(i) f(x)=x’+ax+bh
= y=x2—l0x+9
= y=(x-5"-16

Topic 1-Answers | 3 )

33.

34.

35.

outube.c

(i)
(i)

(i)

(\'+})3—7
(x+3)’=7>9

= (x+3)2-4>>0

= (-Dx+7)>0 = x<-7, x>]

2x> —6x+5>13

= ¥’ -3x+4>0

= (x=-dHx+D)>0 = x<-I, x>4

Eliminating y, we have,
2x+k=2x>—6x+5

= 24 -8x+5-k=0

use, b* —dac=0

= (-8)2-4Q)(5-k)=0 = k=-3

Eliminating y, we have,

it —4x+k=0
Apply, Disc <0
= 16-4k*<0

=

om

-4>0 = k<=2, k>2
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R

2 D

e ———

The functions f and g are defined as follows:
xeR

xeR

f:xm— X =2x,
gixm 2x+3,

(i) Find the set of values of x for which f(x)> 15.
(ij) Find the range of f and state, with a reason, whether f has an inverse.
=0 has no real solutions. ' .

e relationship

(iii) Show that the equation gf(x) = ' car th
— o/ g
(iv) Sketch, in a single diagram, the graphs of y = 8&(¥) and y=g'(x) making ¢ car [J04/PIZ/Q/0/
between the graphs.

The function fix— 2x—a, where a is a constant, is defined for all real x.
(i) In the case where a =3, solve the equation ffix)=11
ned for all real x.

f(x) = g(x) has exactly one real solution.

The function g:xH x* —6x is defi

(i) Find the value of a for which the equation

¥ —6x is defined for the domain x 2 3.

.2
m (x=p)° —q, where p and ¢ are constants.
[NO4/P12/09]

(iii) Express x> —6x in the for
(iv) Find an expression for h-'(x) and state the domain of h™".

The function h:x >

A function f is defined by f x> 3-2 sinx, for 0° < x < 360°

(i) Find the range of f.

(ii) Sketch the graplr of y = f(x).
A function g is defined by g :xH 3-2 sinx, for 0°Sx<A” where A is a constant.
(iii) State the largest value of A for which g has an inverse.
terms of x, for g'(x). [J05/P12/Q7]

(iv) When A has this value, obtain an expression, in

A function f is defined by f:xH (2)(—3)3 -8, for 2<x<4.
an increasing function.

[N05/P12/Q8]

(i) Find an expression, in terms of x, for f'(x) and show that s

(i) Find an expression, in terms of x, for f~'(x) and find the domain of f -

Functions f and g are defined by
f:x—k-x forxeR, where £ is a constant,

gx- forx eR, x#-2.

x+2

(i) Find the values of & for whi i
e va ich the equation f(x) =
equation  f(x) = g(x) in these cases. ! (¥) = g(x) has two equal roots and solve the
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AL Mathematics (P1) . 2
(i) Solve the equation fg(x)=5 when k=6 [
1 & 16/P >
(lll’ F.YDI’C’\S g (x) In terms *7f X )//4 Qt.
6. The function f is defined by f x+~» x° -3x for x€R
(IJ Find the et of values of x for which f(x)> 4
. . d b
(i) Express f(x) in the form (x-a)’ —b. stating the values of «an
(iii) Write down the range of f
(iv) State, with a reason, whether f has an inversc
The function g is defined by g:x~ x=3Vr for x20. INOs
NO6/P 1
() Solve the equation g(x)=10. " oy
7.
VA
y=1f(x)
0 > X
The diagram shows the graph of y =f(x), where f: x> for x > 0.

X+

(i) Find an cxpression, in terms of x, for f'(x) and explain how your answer shows that f is a
decreasing function.

(i) Find an expression, in terms of x, for f'(x) and find the domain of '

(iii) Copy the diagram and, on your copy, sketch the graph of y=f""(x), making clear the relationship
between the graphs.

The function g is defined by g: x> %x for x>0.

(iv) Solve the equation fg(x) ==

[J07/P12/Q11]

8. The function f is defined by fix>2x*-8x+11 for xe [R.
(i) Express f(x) in the form a(x +h)* + ¢, where a, b and ¢ are constants. 13l
(ii) State the range of f. f

outube.cormr
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12.

13.

VN - - — N TUpIC 2 [“",” 7]

ons g4, 7 .
_— u Graphe 3
— - S

(iti) Explain why f does not have an inverse

R . - Ly 7,20 .
The function g is defined by g:xv+H> 2x Bx+11 for v< 4 where 4 s v
I e ‘ , ' S A Constg
(iv) State the largest value of 4 for which g has an inverse o

(") When A4 has this value, obtain an expression, in terms of ., fo, g '(x) and
and state tha N
e tf range of g

INO7 P2 Q///
~ 4 :( _ ~ .
The function f is such that f{x) =(3x 2)' -5 for x>0.
(i) Obtain an expression for f'(x) and hence explain why f is an Increasing function
(i) Obtain an expression for £-'(x) and state the domain of f-! [J08/p)
YUaIP12/06)
Functions f and g are defined by

f: x> 4x—2k for xe R, where k 1s a constant,

for xe R, x#2.

gixe
2-x

(i) Find the values of k for which the equation fg(x) =x has two equal roots.

(ii) Determine the roots of the equation fg(x) =x for the values of & found in part (i).
[J08/P12/08)

The function f is defined by
f:ix>3x-2 for xelR.

(i) Sketch, in a single diagram, the graphs of y = f(x) and y =f ~'(x), making clear the relationship
between the two graphs.

The function g is defined by
g:x6x—x* for xeR

(i) Express gf(x) in terms of x, and hence show that the maximum value of gf(x) is 9.

The function h is defined by
hix6x-x2 for x>3.
(i) Express 6x —x* in the form a — (x - b)%, where a and b are positive constants.
(iv) Express h™'(x) in terms of x. ) [NO8/P12/010]

The function f is defined by f:x+> 2% =12x+13 for 0< x < A, where 4 is a constant.

() Express f(x) in the form a(x + b)? + ¢, where a, b and ¢ are constants.
(i) State the value of A for which the graph of y = f(x) has a line of symrﬁetry.
(iii) When A has this value, find the range of f,

The function g is defined by g: x> 2x> —12x +13 for x>4
(v) Explain why g has an inverse.

() Obtain an expression, in terms of x, for g '(x). [109/P12/010)

Functions f and g are defined by

fix 2x+]1, xelR, x>0,

E
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14, The foocmos Fis Sefimed bv § 23 5-3mmliy fr G2
fii Find the range of §
(i) Skewdk dhe graph of y = fix
(i State with 3 cesmon. whether  kas ap werse F560%:'Pt] ¢

.
. & . ) 3 — e
15, The fumegon f s such thet f(ri=—— for e 1= -23
T, o £
b T e

(§ Obtain an expression for £(zj2nd explain why {15 2 decreasing function

{# Obtam an expression for 7 (x) (509 PI2708 (ijdtiy)

¢ 01<z<rx

=)

16. The funchoe f is such thar fix)=2sm  x—
(i) Express fix) o the form a + b cos” x. stating the values of ¢ and b

i) State the greaiest and lezst values of fix)
(iii) Solve the eguanon - 1=10 [110/P1I/QS)

17. The functios f is defined by f xres 2x° -12x+7 for xR
(i} Express flx) in the form a(x — by - c.
(i) Stze the range of €
(iii) Find the set of values of x for which fxj < 21

The function g s defined by 2. x— 2x+k for 1R

) Find the value of the constant k for which the equation gfix) =0 has two equal roots. ,
[J10/P11/Q8]

I18. The functions f and g are defined for xeR by
f:xesdx-25,
g x—Sx+3.
(i) Find the range of £
(i) Find the value of the constan k for which the equation gffx) =k has equal roots.

[J10/P12/

?be function § x v+ a +hcos x is defined for 0< x< 2. Given that f{0) = 10 and that f(’;“ﬂ) =1, find

H the values of a and b,
(i) the range of I,

V i) the exact value of f(%ﬂ)_ [/[()/1,13/0"
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The function f x3 2x? <Ry +14 s defined for veR

(®  Find the values of the constant ¥ for which the line »

« kx =12 is a tangent to the curve
v= f{x)

(W) Express fix) n the form a(x « b) + ¢. where a, b and ¢ are constants
(i) Find the range of f

The function g x2x" 8r+14 s defined for x2 A

(™) Find the smallest value of 4 for which g has an inverse

v For this value of A, find an expression for g '(x) in terms of x [J10/P137Q10]

Functions f and g are defined for veR by
foxm 2x+ 3
g xx’ -2
Express gfix) in the form a(x + b)? + ¢, where a, b and ¢ are constants

[N10/P11/Q3]

A funcuon f is defined by { xi53-2 mn(—# :) for0<x<n

(1)  State the range of f
(i) State the exact value of I'(}rz).
(i) Sketch the graph of v=1{x).

(v) Obtain an expression, in terms of x, for £ '(x). (N10/P11/Q7]

The function f is defined by
f(v)= ' =4x+7 for v>2.
() Express f(x) in the form (x -a)’ + b and hence state the range of f.
() Obtain an expression for f '"(x) and state the domain of '
The function g 1s defined by
glx)=x-2 for x> 2.

The function h is such that f = hg and the domain of h is v > 0.

(i) Obtain an expression for h(x) (NLOP12/Q7)

4
The diagram shows the function f defined for
0<x<6 by
X ’,-l'~ for 0 < 1< 2,
X dx el for2<x<é.
(i) State the range of f
(i) Copy the diagram and on your copy sketch
the graph of y =1 '(x)
(1)) Obtain expressions to define £ '(x), giving
the set of values of v tor which cach
expression is vahd
[NIO/PL3,07) 0 >

=
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T o 2 Famctions and Grapiy

£ L I :

M) Find and simphfy cxpresmons for fgix) and gl o
() Hence find the value of o for which fga) = gfla)

() Find the value of b (b2 a) for whnch gth)= b

W) Fnd and mmplify an expresmon for  gix)
The function h s defined by

h res ¢ -1 forr <0

&) Fund an expression for b ‘(1) [Tl Qi

a4

The functhion f 15 defined by f 1 "—»f—]. reR. 1=

X

|-

() Show that ffix) =2

(#) Hence, or otherwise, obtan an expression for f '(x) /’Jlll'lz,p‘,

Functions f and g are defined by
f x+—3x-4 eR

g xm2x-0'e% 1>l
() Evaluatc fg(2)
() Skewch in a single diagram the graphs of y = fix) and 3 = f '(x). making clear the relationship
between the graphs
(i) Obtain an expression for gix) and use your answer to explain why g has an inverse

@) Express cach of f '(x) and g '(x) in terms of x [J11/P]3 Qio}

Functions f and g are defined by
f x—20 -8x+10 for0<x< 2,
g 11— 1 for0<x<10
@) Express fix) in the form a(x » 5)° ~ ¢, where a_ b and ¢ are constants
(#) State the range of f
(i) State the domain of |

(™) Sketch on the same diagram the graphs of y=Mfx). y=g(x)and y = f '(x), making clear the
relstionship between the graphs ) T

() Find an expression for { '(x) N D)

The functions f and g are defined for re B by
I x> 30+a,

v b -2y,

oo

where @ and b are constants. Given that {f(2) 10 and g '(2) -3, find
(1) the values of g and b,

(1) an expression for fo(x)
- Nt PL2O
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30.

31.

32.

33.

34.

Functions f and g are defined by
f v 2043 forxg,
g vt -6xr forxs3
() Express f '(x) in terms of x and solve the equation flx) = f '(x)

(i) On the same diagram sketch the graphs of y = fix) and y = f '(x), showing the coordinates of
their point of intersection and the relationship between the graphs.

(#ii) Find the sct of values of x which satisfy gf(x)<16. [N1I/P13/Q9]

The function f x+s x” —4x4k 1s defined for the domain x 2 p. where k and p are constants
() Express fix) in the form (x + a)’ + b + k, where a and b are constants.

(i) State the range of f in terms of k.

(iii) State the smallest value of p for which f is one-one.

(W) For the value of p fo»und in part (iii), find an expression for f~'(x) and state the domain of '
gIVing your answers in terms of k. [J12/P11/Q8]

Functions f and g arc defined by
fix+>2x+5 for x € R,

8
g‘rr—b—} for x € R, x#3.
v =3

(1) Oblaln expressions, in terms of x, for l(.\‘) and g"(.r), stating the value of x for which o (x)

1s not defined. T

(i) Sketch the graphs of y =f(x) and v=1f'(x) on the same diagram, making clear the relationship
between the two graphs

(iti) Given that the equation fg (x)=5-kr. where £ is a constant, has no solutions, find the set of
possibie values of . [J12/P12°Q10]

The function f 1s such that flx) =8 — (x - 2)>, for x e R.

(i) Find the coordinates and the nature of the stationary point on the curve y = flx).

The function g is such that g(x) =8 - (v - 2)?, for k< x<4. where £ is a constant.

(i) State the smallest value of & for which g has an inverse.

For this value of 4,

(iii) find an expression for g '(x),

(iv) sketch, on the same diagram, the graphs of y = 2(x) and y =g '(x). (J12/P13/Q11)

The function f is defined by fx) =4x* - 24x+ 11, for v e R.

(i) Express flx) in the form a(x - h)’ + ¢ and hence state the coordinates of the vertex of the graph
of y = fx).

The function g is defined by g(x) =4x? - 24x + 11, for x<1.

(ii) State the range of g.

(iii) Find an expression for g '(x) and state the domain of g'. [N12/P11.Q10)
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v+ 3 . - .
35. A function f is such that f(x)= ( 3 ’]* l, for x> -3 Find

(i) f'(x) in the form ax’ +bx+c, where a, b and ¢ arc constants,
in of NI2PI
(ii) the domain of " [ oy

36. The functions f and g are defined for -5 7

g(x) = cosx.

Solve the following equations for —%.'rs X< %,‘r.

@) gflx) =1, giving your answer in terms of 7. ]
(i) fg(x) =1, giving your answers correct to 2 decimal places. [NI12°P13 04} g

37.

o i e A SR O ol AL ettt i W SN 5

(i) The diagram shows part of the curve v =11 —x* and part of the straight line v =5 - v meeting
at the point A(p, ¢), where p and ¢ are positive constants. Find the values of p and ¢.

(i) The function f is defined for the domain x>0 by
F(x) = I-x° l‘or 0<x<p,
S5-x forx > p. :
Express f '(x) in a similar way. INI12/PLA ,

38. (i) Express 2x* — 12x + 13 in the form a(x + b)* + ¢, where a, b and ¢ are constants.
(i) The function f is defined by f(x)=2x? ~ [2x + 13 for v >k, where & is a constant. It is given
that f is a one-one function. State the smallest possible value of £.
The value of k is now given to be 7.
(iii) Find the range of f.

W outube.com/m ecture
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(%) Find an expression for f ‘(x) and state the domain of f ' (J13/P11/Q8]
39. A function f 15 defined by f(r)= 5 for £

41.

42.

43.

| ’_l/______, \V\»x\ég\ vishle

(1) Find an expression for f(x).
(1) Determine, with a reason, whether fis an increasing function, a decreasing function or neither.

(i#f) Find an expression for f'(y). and state the domain and range of f~'. (J13/P12/Q9]

The function f is defined by f: xrs2x+k, x €R, where k is a constant.
(i) In the case where k = 3, solve the cquation ff{x) = 25.

The function g is defined by g xisx?—6x+8 xeR
(#) Find the sct of values of & for which the equation f(x) = g(x) has no real solutions.

The function h is defined by h - x 1y 52 —6x+8, x> 3.

(iii) Find an expression for h H(x). (J13/P13/Q10]

The function f is defined by
f:ixi> x> +1forx>0.
(i) Define in a similar way the inverse function f '

(i) Solve the equation ff(x) = 18 [N13/P11/Q5]

A function f is defined by f: x i 3cos x — 2for0<x<2nr.

(i) Solve the equation f(y)=0.

(i)) Find the range of f

(i) Sketch the graph of y = f(x)

A function g is defined by g x - 3cosx—2 for 0< x < £.

(iv) State the maximum value of k for which g has an inverse.

(v)  Obtain an expression for g'(x). [N13/P12/Q8]

E . .. - 3 2 . . . .
lhe function f is defined by x> x* +4x forx > ¢, where ¢ is a constant. It is given that f is a
onc-one function.

(1) State the range of f in terms of ¢ and find the smallest possible value of ¢.

The function g is defined by g: x> ax + b for x > 0. where ¢ and b are positive constants. It is given that
when ¢ =0, gf(1) = 11 and fg(l) =21,
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(i) Write down two equations »n a and b and soive hem to find the val - IN73

44. 4r

ol /

The diagram shows the function f defined for —1<x<4, where

3x-2 for —1<x<,
f(x)= |

;4—- for l<x<4.
=X

(i) State the range of f.
(ii) Copy the diagram and on your copy sketch the graph of y =f '(x).

(iii) Obtain expressions to define the function f ', giving also the set of values for which each
expression is valid. [J14/P11Q10}

45. Functions f and g are defined by
fix—>2x-3 x € R,
g x> x’ +dx, x € R
(i) Solve the equation ff(x)=11.
(i) Find the range of g.
(iii) Find the set of values of x for which g(x)>12.
(iv) Find the value of the constant p for which the equation gf(x) = p has two equal roots
Function h is defined by h: x> X +4xforx>k, and it is given that h has an inverse
(v) State the smallest possible value of .

(vi) Find an expression for h '(x). [J14/P12 Qo]

46. A function f is such that f(x)=

for 0 < x <6.
X+

(i) Find an expression for f'(x) and use your result to explain why f has an inverse.
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(W) Find an expression for {'(x). and state the domain and range of f~ [J14P13RQS]

(i) Express r' -21-15 inthe form (r+a)’ «b

The function f 1s defined for p<r<yg where P and ¢ are positive constants, b\,

>

f o =2r-15
The range of { s given by ¢ <fix) < ¢, where ¢ and 4 are constants
(i) State the smaliest possible value of ¢
For the case where c =9 and d = 65,
(i) find p and g,
(iv) find an expression for f ~'(x) [NI4/PL1QIO)

The function { .\Hé-dcos(%xi 1s defined for 0< x <27

(i) Find the exact value of x for which flx) = 4.

(i) State the range of f

(iii) Sketch the graph of y = fix)

(iv) Find an cxpression for f '(x). [NI14.P12:Q11

(a) The functions f and g are defined for x20 by

i

f:x+ (ax+b)’, where a and b are positive constants,
g x—

Grven that fg(1) =2 and gfi9) = 16,

(i) calculate the values of a and b,

(ii) obtain an expression for f'(x) and state the domain of [NI14/P13°Ql0a)]

3

(i) Solve the equation f(x)=7, giving your answer correct to 2 decimal places.

(ii) Sketch the graph of ) =f(x)
(iii) Explain why f has an inverse

(iv) Obtain an expression for t "(x) [JI5PLLQS)

The function f is defined by x> 2x" —6x+5 forve R

(i) Find the set of values of p for which the equation t(x) = p has no real roots.
The function g is defined by g:x— 2" —bx+Stor0sx <4

(i) Express g(x) in the form a(x * h)? + ¢, where a, b and ¢ are constants.

(iii) Find the range of g.

— -z
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The function h is defined by k v+~ 2x’ —6x+Sfork<xs4. where & 1s a constant

(™ State the smaliest value of k for which h has an inverse

r118/p1» i
) For this value of &, find an expression for h''(x) [J15/P12 Qll] ;

\
A
—p
0
1= Sx
T
. - -1 1-5x e
The diagram shows the graph of y =t I(x), where f ' is defined by f (x)=—; forO<x<2

(D Find an expression for flx) and state the domain of f.

(i) The function g is defined by g(x)=— for x> 1. Find an expression for f 'g(x), giving your
X

answer in the form ax + b, where a and b are constants to be found. [J15/P13/06)

€3. (i) Express —x’ +6x-S5 in the form a(x+b)* +c, where a, b and ¢ are constants.

hn
hn

The function f:x = —x° +6x—3 is defined for x2>m, where m is a constant.

(ii) State the smallest value of m for which f is one-one.

(iti) For the case where m =5, find an expression for f~'(x) and state the domain of '
[D15/P11/Q9)

Funcuons f and g are defined by

Solve the equation f '(x)=gf(x) (D15 P12/Ql]

The function f is defined, for x € R, by f: x> x" +ax+b, where a and b are constants.

(i) In the case where a=6 and b= -§ find the range of t :

y
(ii) In the case where a = 3, the roots of the equation f(x)=0 arc k and -2k, where k is a constant
g

/D15 P12 08

Find the values of b and &

(iii) Show that if the equation f(x+u)=u has no real roots, then g° < (b -a).
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S6. () Express 3x’ —6x+2 in the form a(r+5) +¢. where a, b and ¢ are constants

(1) The function f, where f(x)=x' -1 .7, -8 15 defined for x e R Find f'(x) and state, with a
reason. whether f 1s an increasing function. a decreasing function or neither (DI5'P13Q3]

57. The function f is defined by f(x)=3x41forx<a. where a s a constant. The function g 1s defined
by g(x)=-1-x" for x<-1

() Find the largest value of a for which the composite function gf can be formed.

For the case where g = -1,

(i) solve the equation fg(x)+14 =0,

(i#i) find the set of values of x which satisfy the inequality gf(x) < -50. (DI5/P13/Q8]

58. The function f is defined by f xsdsinx-lfor -lr<xsg

"o -

.
(i) Statc the range of f

(i) Find the coordinates of the points at which the curve y = f(x) intersects the coordinate axes.
(i) Sketch the graph of y = f{x).

(v) Obrain an expression for f"(x). stating both the domain and range of ', [J16/P11/Q11]

§9. Functions f and g arc defined by
fix—>10-3x, xeR,

10
3-2x'

Solve the equation ffix) = gfi2). [J16/P12/Q1]

x eR, x:%.

60. The function f 1s defined by f:x 6x-x" -5 forx eR.
(i) Find the set of values of x for which f(y)<3
(i) Given that the line y =mx+c 1s a tangent to the curve y = f(x), show that 4¢ =m? —12m + 16,
The function g is defined by g:x+ 6x—-x’ 5 forx >k, where & is a constant,
(iii) Express 6x -x° -5 in the form a—(x ~/7)2, where a and b are constants.
(iv) State the smallest value of & for which g has an inverse.

(v) For this value of k, find an expression for g '(x). {J16/P12/Q11)

61. The function f is such that f(x)=2x+3 forx>0. The function g is such that g(x)=ax® +b forx <y,
where a, b and ¢ are constants. The function fg is such that fg(x) = 6x* 21 forx < q.

(i) Find the i)

MEGA LECTURE
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62.

63.

64.

(ii) Find the greatest possible value of ¢
It 1s now given that g = -3
(iii) Find the range of fg

(iv) Find an expression for 4fg)"‘(n and state the domain of (fg) [J16/P13/Q10}

The functions f and g are defined by

f'r’: -2 for x T’O,

R

forx2>20

glx) = Sx

“

(i) Find and simplify an expression for fg (x) and state the range of fg.

(i) Find an expression for g"'(x) and find the domain of g'. [N16/P11:Q8]

A function f is defined by f:x+— 5-2sin2x for 0<x< 7.

(i) Find the range of f.

(ii) Sketch the graph of y=f(x).

(iii) Solve the equation f(x) =6, giving answers in terms of r.

The function g is defined by g:x+ 5-2sin2x for 0< x<k, where k is a constant.

(v) State the largest value of k for which g has an inverse.

) For this value of 4, find an expression for g '(x). [N16/P12/Q10]

(i) Express 4x’ +12x+10 in the form (ax+b)’ +c, where a, b and ¢ are constants.
(ii) Functions f and g are both defined for x>0. [t is given that f(x)= X’ +1 and
fg(x) =4x’ +12x+10. Find g(x).
(iii) Find (fg)"'(x) and give the domain of (fg) ' [N16/P13/Q8]
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M) x<-3 x>S 3. I1<f(ynss
(i) f(x)2-1 (ii)
No. f(x) 1s not a one-one function. y
(iii) gf(x)=0 5
= P -4x+3=0
Discriminant = (—4)° -4(2)(3)
=-8 (<0) 4
No real solution.
(v)
."T 3
y=glx)
7
|
0 90 180 270 360
(i) A4 =90°.
(v) g'(x)=sin"' ( 3 ; a j
The graph of g'(x) 1s a reflection of graph of . oy )
g(x) in the line y = x 0 Mx)=602x-3)
Since '(x) is a perfect square,
(i) x=5 = t'(x)>0 forall values of x.
(i) f(x)=g(x) Hence f(x) 1s an increasing function.
- 1’ -8x+a=0 m+3
ot 1,y VA
Apply b° —4ac =0 = 2
= a=16. Domam of f'(x)1s: =7 < x <117
iii) (x-3)" -9 N
) (x=3) 5.0 (0 =g
(iv) h'(x)=3+Vx+9 = —x? b (k-2)x+(2k -

. -1 i
Domain of h x>-9.

Apply b’ —duc=0
= k=-8, k=4
when k=-8 x=-5

when A=4, x=1.
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(1] =7 ) i . 13
( , . ‘" fi)= ,l(‘[-:)‘ |
. 9-2x , i ;
(m) g (n= y 20 As f'( x) 15 a perfect square, |
:  f(x)>0 for all vahwes of |
1
6. () - -1 and >4 Hence f(x) is an increasing function 3
q
. 379 : +5 -2 |
('. {——- _: ‘}:1 s:: (m) ¢ ;l.:-\—:._; 1
2 4 2 4 3 |
Gy f(x) > 228 Domammof f '(x). x23
(M  No inverse fix) is not 2 one-one function 10. () fg(x)= 0 _ 2k
h‘ r = :‘ 1.“ ¢
given, fg(x) = x
- 1?2 !ﬁ
7. B fix)= — = —-2k=1x
(2x+3) 2-x
= f'(x)1s - ve for all valuscs of x = x +(2k-2)x+(36-4k)=0
T"\U} r‘ X)isa d“ Ca“nﬂ function ‘\ppl) ’7: - 4([(‘ =0
— 2 ‘—’ ! - } - k = ‘
(m) ¢ 11!:6 3"_ x20 = (2k-2) (1036 -4k)=0 1
2x = k=-7, or k=95 .
Domamof f '(x) 0<x<?2 (i) When k=5, x=-4 .
() When x=-7, x=8.
" I 1. (1 |
i1 ‘ :
‘ - 1 |
f (x) L 8 4
y=f "(x) is the reflection of y = f(x)in the .
line y=x '/
o) x=l v -1 ') 1s the reflection of v = £(x) in the
) ine
(.) f(x):2(1~~2)' ,3 nne \
. . ) 92
(i) f(x)=z3 (i) gf(v) =603x-2) (3v-2)
. . 0, 30) ¢ -
(i) [3ecause it 1s many-one function AR j" 16
. ==3x-5"+9
(v) A-=2 ( : o |
= maximum value of gf(v) =9, |
_3 ]
x)=2- [~ , |
(V’ 4 (,l) ~ \‘I 2 (”') h(v\)‘-()' (x 1)._

ange of g '(v) o "(r)< 2. (iv) h '(v)=34 Jo v
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1.0 fio=2-3 =% 6
N 1. M (1) ——r
M 4-4 (2r+5)°
(W) Rangeof fix) -S<f(x)<i Since f (x) <0 for all values of «

(v) Because g(x) isa one-one function

—
{

™ g 34 223
)= 4+ |
NV 2
13, () gf(x)=x
2(2!:}1*1_
(2x+1)+3 B

\‘3
i ' - 1+ 3y
@ f (0= 2 g (x) ‘fx x=2
on 14+ 3
(m) A2- : =x
= x4 x+1=0
Discriminant = -3 (< )
No real solution.
(v)
VA
4 flx) (N ¢
/
14. (i)
(ii)

— —
“ T zx an x
) 2 4

(iil) f(x) does not have an inverse because 1t
is ot a (1-1) function.

16.

17.

20.

therefore f(r) 18 a decreasing function

L J-Sx
My f 1x)= rz20
B
X
M frx)=2-5cos’x
d::. f‘"s
(") Greatest =2, Least = -3

(i) f(x)+«1=0
= 2-Scos’x+1=0
3 3
= cos‘x=—
S

v =0.685, 2.46

) f(x)=2x=3)7-11.

(i) Rangeof f(x): f(x)2-11

(i) 2(x-3)" -11<2l
= (x-3)7-16<0 = (x+I)x=-7)<0
-l<x<?.
(iv) gf(x)=
= 4 -24x+14+k =0
Apply b* —4ac =0

= 247 -16(14+k)=0 = k=22

() f(o)<2.

(i) gf(x)=k
= 20x-10x°+3=k
b —dac=0 =

Apply, k=13

(1) a+bh =10, u—lhzl
5

solving simultancously gives, a=4, b =6
(i) Range: -2<t(v)<10
(i) 433
(1) Substutute line into curve

Chenapply b* ~dac =0 = k=4 or 12

(i) 2(v-2) +o
(i) Range: f(x)>6
(v) =2

MEGA LECTURE

lect


www.youtube.com/megalecture

Online Classes : Megalecture@agmail.com

www.youtube.com/megalecture
www.megalecture.com

4L Mahemats s (P1)

21, gfix=(2xg=~7 N2xe3 W f (n=v1s
=&y « Ry s+ V=& - = 2 -

W fgion=21r

ra

N o,

] -1

Rl

N

"

”

'
SN = STOh

W 1_1. fgiri=4r « 4 1

‘-! ) v

- m)y a-= a

‘ ool (Wi) 5 =2 5

v 3

.

-4 ™) -

“1 ! - E
t ' fgin) = -]

H : - b
¢ -

H ; ———

z T v ™M h(rn)=-vr+2 /

; . i

; 26. (1) f = . 3

' f’-‘r = ]

] - - g

i - - - 25

g - r

; r+3-6x-3 Tz

2x+~6-2x+] 7 .

I

(M) Since ffix)=1x

- 3-x = r)=1
™ f '(z)=2tan
2 ) r~3
h;.\-- 4 :_‘
23. ® f(r)=(x-2y"+3, Range f(x)2z3
27. (1) 2(2)=126
M) f (1)=2+yx-3 7
) (1)
Domamof f '(x) 13>3 A
y=2s
‘-, {Khs /
e
= h=fg .’
44 ’ %
— hl:H:[ 03 /’
1 3 4 / b}
s ,’///
4. () Range O0<fix)<2 2<fl(x)<4 e
,r‘/ d
. 4 N
‘“, y / /’ 3
i o &
. ' >
‘P /i’l( < e 4 S
4 .
Il |
, ;
, 14
// %
7 ’1/ e
// 4
/
"i
(i) g (x)=6(x-1)
Tuming points of g(x) does not lie in
the given domain

[heretore g(x) 1sa l-1 function and

v

has an inverse
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™ =2 gy yist ) sf(x)<16
3 Vo2 (Qx+3) -62v+ <16
_ i , 25
28. () flx)=2x-2)1 42 = 43 -9<51l6 > ¢ € —
4
(i) 2<f(v)<io 5
‘:S x<0
(i) Domainof f'(x) 2<x<i0 )
™ A 3. () fx)=(x-2)° -4+k
(i) F(x)> -4+4k
(i) =2
) ' ()=2+Ji-k+d
Domainof f'(x): >k -4
32,36 floy=—o
- 8+3x
g'(x)=—=, xeR, x20
X
(ii)
A
y=1rf(x)
x-2
\J X)) = - — s
) (x) 5 Jv=x
29. (i) a=-2, bh=8 /’/
(i) fg(x)=3(8-2x)-2 e SLAY
=22-6x ’
-7 -6 -5 -4 - 12 3 \67%
o x-3
0. ) '(x)=
f(x)=f"(x)
x-3
o> x+l=—"—" = x=-3 -
2 .
(i) . -’
'y
. v = v v =1 "(x) is the reflection of y - = £(x) in the
/ VE line y=ux.
q / .’ .
, ,’ () fg(x)=5-kx
4 4 )
e => 2 \‘)»5 =5 — kx
1 / '
,// ' = kx* =3kx+16 =0
p ) (v) .
0oL e apply 6" —4ac <0
)
, - 04
‘ }_/-"4 . ( s ()\/\\:-
- ' !
e
33. () Stauonary point, (2, 8),
Nature:  maximum.
(i) k=2
(i) g '()=2+V8-x
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Topic 2 - Answers ( \6] :
— 2

A (i) f(x)=
(1-3x)°

L4 (1 —3r)‘ is a perfect square. _
= f'(x)>0 forall values of x. |

v=glx)

Thus, f(x) is an increasing function.

(i) ()= 12

X

x=0

Domain of f'(x): -25<y<0

FPREANCEENS Sl

Range of f'(x): ' ()21,

40. () ff(x)=
7 = 22x+3)+3=25 = =4
p (i) f(x)=g(x)
= X’ —6x+8=2x+k
= X' -8x+8-k =0
Mo f)=4(x-3)"-25 Use b* —dac <0
coordinates of vertex: (3, —25). = 64-48-k)<0 = k<-38

(i) Range: g(x)> -9 (i) h™'(x)=3+Vx+1.

L —
(i) g (I)—E[(S‘ -‘*’25] 4. () f'ixsJx=1 for x>l

Domainis: x> -9,
: (ii) ff (x) = ‘85

ro

i
|
|
|
|
1

\

0 > p p

35. () f'(x)=2x" —4x-]

(i) Domainof f'(x): x>1. ' 16
=3 -:\/Ezl
36. () gf(x)=] * € = = 42
= cos(é_r+.'6;r) =1 = x=—% 42. (i) x=0.84], 5.44 radians.
(i) fg(x)=1 (i) -S5<fix)<t
= 5 COos x + éh’ =] = x=+03]. (iii)“‘
37. (i) p=3 qg=2 3+
) -] 1% 2sasiL 21
5-x x<2. 2
I 3
38. () 2x-3)°-5 \ /
(i) k=3 0 A
(iii) Rangeof : f(x)>27. -t )
(IV) fVl(x)= +3 24
2
Domain of f "1 227, 3T y=3cosx-2
-4 +
39. (i) f'(x) =—L,

MEGA | LECT URE
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Topic2-Answers 7
‘h‘ ( =X (‘) .( - Y
M gliv=cos ' 112 ™) h()=-2+Jx+4
\ .
) -30
43 "\ RL"S? of f" )2 \.: +4c 46. (“ f (r) = —
) (2 x+3)°
fix)=x" +4x f{x)<0,
=(x+2)" -4 = f(x) has no tuming points
smallest value of ¢ = -2 Therefore f(x) isa l-1 function and
W Sasb=11____ (1) has an inverse.
1J~.“:‘4(d*b)=:l e 2) (i) f-l(“_)=15_3~t
sohing simultaneously gives, 2x
9 Domam: 1<x<s.
=— 0Or ::
“ 2 o Range: 0<f'(x)<6.
23
“:-—— = - 2
7 > b=l .00 (x-11-16
OO S<fsd () Smallest ¢ = -16.
) (iii) ¢ < f(x) < d
4 = 9< (x-)?-16 < 65
= 6<x<10
p=6, g=10.
™ ') =1+JVx=16
2r
48. (I) .\’=T.
3
- (i) 2<f(x) <10,
- (iii)
101
y=06-4cos(4x)
s S_ -
r+2 T
- for =53< x| |
(i) f'(xy=. ° :
Sx-4 T I
for <xy<4 |
X |
21 I
5. () flx) =1l |
= 22x-3)-3=11 = «=3 5 " ! : —
(i) Range: pg(x)> -4 < T3 n '
(ili) 1< -6, x>2 =21 )
(v gfx)=p p
= 4x" —4x—(p+3)=0 (V) £ (x)=2cos !6%)

use h- —dac =90

- '1:—4
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i
9. () (a+b)y =2 = a+hb=¥ (i) fg(x)=

9a+h)) =16 = QGa+h=064
solved simultaneously gives,

a=7, b=l )
PR 83 (i) —~Ax-3)+4
@) f(x)=<-(x-D ) ‘ '

7 (ii) smallest value of m =3 §

Domamnof f: x21 (i) £ (x)=3+V4-x. Domamn: x<0Q

50. (i) x=1 6% radians.

el i ot

. s4. () =gf(0)
= ‘1‘ x-2
=

=4(3x+2)-12 > \:E

-
S

35, (i) f(x)=x" +6x-8
=(x+3) -17 :

Rangeof f: f(x)>-17

(i) a=35, and f(x)=0 gives, v +Sx+h=0
givenroots are: x=k and x=-2%k

EPRFEE AR N S

= 1" +S5x+h=(x—k)x+2k)

0 n In > = ¥ +Sx+b=x +hk-2k
(iti) For the given domain, f(x) is a one-one - bycomparison, k=35, b=-50
function and so has an inverse. (iii) f(x+a)=a
(iv) fJ(x):Zcos'(—x—S] = (";¢a)-+a”:-d)t -
.3 = x +3ax+(2a” +b-a)=0
51 () f(x)=p qu’ng b~ —4ac <0 gives,
S <4(b-a)
= 2x2—6x+5—p=0 ¢ e
Apply Discriminant < 0 56. (i) 3(x-1)7 -1
1
= P<5 (i) f(x)=3x" —6x+7
32 =3(x=-1)" +4
(ii) 8(1)=2(*"5J +5 As t'(x) >0 forall values of x,
: ) = f(x) is an increasing function.
(i) —<glx)<13.
2 57. (i) g(x)is defined forx € - |,
W) - _3. and flx)=3x+1
2 b)
= Jx+l<-1 =» x<-Z=
A 3+V2x-1 3
® hlm=—rE .
largest value of a = - =
)
: :
52. (i) f(x)= i) fo(x)+14 =
) 7775 () fg(x)+14=0

9 = 3(-1-x)+1+14=0
Domian of f(x): x2 "

> V=4 = X=1t2 = y=-2
(iii) gf(x)<-350

= —1-Bx+1)°<-50 = v< -

outube.com/m [
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Topic 2 - Answers

8. -s<fin<y é
) 62. (i) fa(r)= -2=9
() (0, ~1) and (D253, O) ) g!! lu‘ ‘
(i) )= fln)d Range of fg(x): fg(x)20
. -1 4-2x
L} (i g (0= 5(‘
v =4siny - | _
Domamofg (x). D<cxg?
—5y 63. () Rangeof f: 3<f(x)<7
_ s I
4 2 (ii)
VA
v=15-2sinx
™) f '(x)=sin ‘I:l]
4
Domain of f"(x): -5<x¢<3

Range of f'(x): -frsi ()<l

§9. 1f(x)=-20+9x, gf(2)=-2 : ' f
2 -2049x=-2 = x=2 24 . ' '
60. () f(x)<3 5 | :. :
= 6x-1 -553 A : .I ‘
= (x-4Nx-2)20 = r<2 24 B , : L
(i) lemnatlng », we have, 0 % % %',, N
= bx-x"-S=mx+c¢
= .K2+(m-6)r+(c+5)=0 (i) 5-2sin2x=6 = sin2x=—l
Use, Disc.=0, = dc=m? —12m+16 7 11 72 11
(iii) 4-(x-3) =T T TR

(iv) The smailest value of k= 3.

J+Jd-x

61. () fg(x)=2(ax" +b)+3
=2ax’ +2h+3
by comparison with fg(x)
2a=6 = g=3
20+3=-21 = b=-12
(ii) f(x)1s defined for x 2 0,
Subst. @ and b into g gives,
= W -1220
= (x+2)(x-2)20 = x<-2, x=22

max. value of ¢ = -2

fg(x) 2 33

v g (9=

W g (= };sin"(s

64. (1) (2x+3)" +1

=6x" -21
(i) g(x) =2x+3

(i) (fg) '(x) = -

glx) =3’ =12 Domain of (fg) '

(ili) Range of fg:

o

(iv) (fg) Hx)=- Domainis; x = 33

(i¥) From graph, k= =

=)

l\/}T

3

x> 10
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TOPIC 3

Coordinate Geometry

S. The curve y? =12«

intersects the line 3y =4x+6 at two points. Find the distance between the two
points. [J06/P12/Q5]
6.
."
A C(6,15)
B(13,11)
D
A(L,3)
—» X
0
The three points A(l, 3), B(13, 11) and C(6, 15) are shown in the diagram. The perpendicular from C
10 AB meets AB at the point D. Find
(i) the equation of CD,
(ii) the coordinates of D. [NO6/P12/Q5]
7.
A2, 14)
B
(—-2,8)
D
. » X
(0] C

The diagram shows a rectangle ABCD. The point 4 is (2, 14), B is (-2, 8) and C lies on the x-axis
Find

(i) the equation of BC,

(ii) the coordinates of C and D. [JO7/P12/Q6]

outube.com/megalecture
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L3

o \

The three pownts 4 (3 & 86 2)and C 710 2) are )
R 0 - ase 1) b sy the 4
shown n the diagram The px D w sach thar the D ;
ne DA » perpendscuiar w0 A8 and DC w paraiie! ¢ A\ ke
4B Caiculate the coordmates of D 4/ " }
I Nt ;
\ 4
\ 3
NOT P 2106 -
« d
\\ &
\
\\
B (6, 2) C(10. Y
o e
1
' 4
A :
Cy
\xp
AN
~
\\
\\
\\
N
B —
(2.2 T —
0 r N

In the diagram, the pomnts 4 and C he on the x- and y-axes respectively and the cquation of AC is
2y + x = 16. The point B has coordinates (2, 2). The perpendicular from B to 4C meets AC at the
pomt X

(i) Find the coordinates of X

The pomnt D 1s such that the quadnlateral ABCD has AC as a line of symmetry

(if) Find the coordinates of D

(i) Find, correct o | decimal place, the penmeter of ABCD [JO8/P12/Q 1}

8
- § - —

The equation of a curve 1s )
X

(i) Show that the equation of the normal to the curve at the pont P2, 1)is 2y + x = 4
This normal meets the curve again at the point (J

(il) Find the coordinates of ()

(iii) Find the length of PO [NOS/P12/08

MEGA
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1. The duagram shows pomts 4. B and ing on
the hne 2y = x4 4 The pomt 4 hes oo the yaxis
and 4B = BC The hne from D10 -3) 10 8 1s

perpendicular w0 AC Calculate the coordinates of
B and C

[JO9/P12/Q8)

12. The diagram shows a rectangle 48CD. The point
415 (0, -2) and C1s (12, 14). The diagonal BD
15 paralle! to the x-axis
() Explain why the y-coordinate of D 1s 6
The x-coordinate of D s h.

() Express the gradients of AD and CD in
terms of hA.

(ii) Calculate the x-coordinates of D and B.

(nv) Calculate the area of the rectangle ABCD

[NO9.P12/Q9]

13. The diagram shows a tnangle ABC in which 4 is
(3, -2) and B 1s (15, 22) The gradients of AB,
AC and BC are 2m, -2m and m respectively,
where m 18 a positive constant
(i) Find the gradient of 45 and deduce the
value of m

(ii) Find the coordinates of (
The perpendicular bisector of AB meets BC at D.

(iii) Find the coordinates of D
[J10/P1LQS)

14. In the diagram, A 1s the point ( 1. 3) and 8 1s
the point (3, 1). The line [ passes through A
and is parallel to OB. The line [, passes through
B and is perpendicular to AB. The lmAc» L, and
L, meet at (. Find the coordinates of C.

‘ [J10/P12/Q4]

Topic 3 Coordinate Geometry 3

'
. C
B
<
//
At
{ \
0? v !
l
D (10, -3)
y
Iy
C(12.14)

MEGA LEC
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B (15, 22)

0

(-1,3)
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1S. The diagram shows a rhombus

16. The diagram shows part of the curve v =

4BCD in which

the point A4 is (-1, 2). the pomnt C s (5, 4) and

the point B lies on the y-axis Find

(i) the equation of the perpendicular bisector of
AC.

(ii) the coordinates of B and D,

(iii) the area of the rhombus [J10/P13/Q8]

B
s

- X
and the line y=3x+4 The curve and the line
meet at points A and B.

(i) Find the coordinates of A and B.

(ii) Find the length of the line AB and the
coordinates of the mid-point of AB.
[N10/P12/Q8]

-

B
(5.4
A
(-1,2)
\/I)

17. Pownts A, B and C have coordinates (2, 5), (5, -1) and (8, 6) respectively.

19.

(i) Find the coordinates of the mid-point of AB.

(ii) Find the equation of the line through C perpendicular to AB. Give your answer in the form
[N10/P13/Q2]

ax‘h} +c=0.

The line x - y + 4 = 0 intersects the curve y = 23
coordinates of P are (3, 7).
(ii) Find the coordinates of (

4x + 1 at pomnts P and Q. It is given that the

(ili) Find the equation of the line joining Q to the mid-point of AP,

NARLFR IR

[JIL/PLL/Q10(), (1ii)]

The line L, passes through the points A4 (2, 5) and B (10, 9). The line L, 1s parallel to L, and passes
through the origin. The point C lies on L, such that AC 1s perpendicular to L,. Find

(i) the coordinates of C,
(i) the distance AC.

utuhb

MEGA
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4L Mathematics (P1) ] Topic 3 Coordinate Geometry | §

20.

21.

23.

X y .
The lne -+ < =1 where a and b are positive constants, meets the r-aus at P and the y-axis at
a )

Given that PQ = ‘\"‘5 and that the gradient of the line PQ s -! find the values of a and b
[J11/P13°Q3]

The diagram shows a quadnilateral ABCD in
which the poimt 4 1s (-1, 1), the pont B 1s
(3, 6) and the pont C 1s (9, 4). The diagonals
AC and BD intersect at M. Angle BMA = %0
and BM = MD

Calculate

(i) the coordinates of M and D,

(i) the rato AM MC

/o
[N11/P]2 09] é

A=l -1

i
L:’

The diagram shows the curve y = 20 = 3¢ and the line y = 2x intersecting at points 4, O and 8.
() Show that the x-coordinates of A and A satisty the equation 2x* + 3% -2 = 0.

(i) Solve the equation 274+ 3¢ 2 =0 and hence find the coordinates of 4 and B, giving your

answers 1n an exact form [NII/PL3/Q3)

The coordinates of A4 are (-3, 2) and the coordinates of C are (5, 6). The mid-point of AC is M and the
perpendicular bisector of AC cuts the x-axis at B

(i) Find the equation of MB and the coordinates of 8.

(i) Show that AB is perpendicular to BC.

find the coordinates of D and the I«.ngth of AD. [J12

(iii) Given that ABCD is a square, P11/Q9)]
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24. The point A has coordinates (-1, -5) and the point B has coordinates (7, 1). The perpendicular bisecto

of AB meets the r-axis at C and the y-axis at D. Calculate the length of CD

/ 25. The diagram shows a triangle 4BC in which 4
has coordinates (1, 3). B has coordinates (5. 11)
and angle ABC is 90°. The point X (4, 4) lies on
AC Find
(i) the equation of BC,

(i) the coordinates of C [NI12/P12/Q5]

26. The point R is the reflection of the point (-1, 3) in the line 3y + 2x =33

Find by calculation the coordinates of R.

27. The diagram shows the curve y=4(1+4x),
which intersects the x-axis at A and the y-axis at
B. The normal to the curve at B meets the x-axis
at C. Find
(i) the equation of BC,
(ii) the area of the shaded region.
[J13/P12/Q11]

28. The diagram shows three points A(2, 14),
B(14, 6) and C(7, 2). The point X lies on AB, and
CX is perpendicular to AB. Find, by calculation,
(i) the coordinates of X,

(i) the ratio AX: XB. [J13/P13/Q7]

[J12/P12/0g)
¥y
i B(S. 11)
/
/
/ c
AL D)
O i
[J13/P12/Q7]
y
A y = (1 +4x)
B
A |O C —=3
‘\l
A A2 14
X
/ B (14, 6)
C(1.2) L
0 o

29. The point A has coordinates (-1, 6) and the point B has coordinates (7, 2).

(i) Find the equation of the perpendicular bisector of AB, giving your answer in the form y = my+¢

(i) A point C on the perpendicular bisector has coordinates (p. ¢). The distance OC is 2 units, where
O is the origin. Write down two equations involving p and ¢

the possible positions of C.

outube.com/m
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Jo.

33.

34.

. The coordinates of points 4 and B are (a, 2) and (3, b) respectively,

The diagram shows a rectangle ABCD in which
point 4 1s (0, 8) and point B is (4, 0) The
diagonal AC has equation &y ¢ x = 64. Find. by
calculation, the coordinates of C and D

[N13/P12/Q5)

(0. 8)

0 B (4.0) .
. The p\mipt A has coordinates (3, 1) and the point B has coordinates (-21, 11). The point C is the mid-
point of AB. v
() Find the equation of the line through A that is perpendicular to y=2-17.
(ii) Find the distance AC. [NI3/P13/Q3]

where a and b are constants.
The distance 4B is J(125)

units and the gradient of the line 4B is 2. Find the possible values of a
and of b.

[J14/P11/Q7)

Find the coordinates of the point at which the

perpendicular bisector of the line joining (2, 7) t
(10, 3) meets the x-axis. Joinine (2. 7)o

[J14/P12/Q1]

" 4dy=x+11

»

» X
O

The diagram shows a parallelogram ABCD, in which the equation of 4B is y = 3x and the equation of
ADis 4y = + 11. The diagonals AC and BD meet at the point E(6-§-. 8%) Find, by calculation, the

utube.com/m
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3.

37.

39,

40.

41.

The line 4x+ b =20 passes through the pomnts 3. -4) and B(b, 2h) where & and A are constanyy

() Find the values of & and b

(i) Find the coordinates of the mid-point of 48 INIEPl Qo

The diagram shows a trapezium ABCD mn which

48 1s parallel o DC and angle 84D 1s 90° The

coordinates of 4. B and C are (2. 6), (5. -3) and

(8, 3) respectivehy

() Find the equaton of 4D

(i) Find, by calculanon, the coordinates of D

The point £ is such that 4BCE is a parallelogram.

(iii) Find the length of BE -
(

[N14/PI127Q9)

(SRR

4 1s the pomnt (a, 2a-1) and B 1s the point (2a +4, 2 +9), where ¢ 18 a constant
() Find, in terms of a, the gradient of a line perpendicular to 48,

(i) Given that the distance 48 15 V260, find the possible values of o [NI4 P13 Qo)

The line with gradient -2 passing through the point P(37, 20) intersects the v-axis at 4 and the v-anis at 8.
(i) Find the area of trangle 408 in terms of ¢,

The line through P perpendicular to 48 intersects the v-axis at €
(ii) Show that the mid-point of PC lies on the hine v =\ (J1S PLLQ6)
The point C lies on the perpendicular bisector of the hine joiming the pomnts {(4, 0) and 810, 1)

C also lies on the line parallel to A8 through (3. 11

() Find the equation of the perpendicular bisector of 48

(ii) Calculate the coordinates of € [HS P

The point A has coordinates (p. 1) and the pomt & has coordmates (9. 3p ¢ Dowhere poas aconstant

(i) For the case where the distance A8 15 13 umts, find the possible values of p
S 3= 9 s perpendicular o A8, ind the value of &

_-"y S 'xl ? {).:v’

(i) For the case in which the hne with equation 2y

Points A, B and C have coordinates A(-3, 7), B(S, Dand €¢I &) where A s a constant,

(i) Given that AB = BC, calculate the possible values of 4
I'he perpendicular bisector of A8 ntersects the v-axis at /)

(i) Calculate the coordinates of /). (NS PR o

= -z
( e
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_ _ 4
. A curve has equation y = 3*——‘ and passes through the points A(1, -1) and B(4, 11). At each of

the points (‘iand D on the curve. the tangent is paraliel to AB. Find the equation of the perpendicular
bisector of CD [J16/P11/Q8]

Three points have coordinates 4(0. 7). B(8, 3) and C(3k, k). Find the value of the constant & for which
() C lies on the line that passes through 4 and B,

(i) C lies on the perpendicular bisector of AB. [J16/P12/Q8]

Tnangle ABC has vertices at A4(-2, -1), B(4, 6) and C(6, —3).

() Show that triangle ABC is isosceles and find the exact arca of this triangle.

(i) The point D is the point on 48 such that CD is perpendicular to 4B. Calculate the x-coordinate
of D. [J16/P13/Q11]

C is the mid-point of the line joining A(14, -7) to B(-6, 3). The line through C perpendicular to A8
crosses the y-axis at D.
(i) Find the equation of the line CD, giving your answer in the form y =mx+c.

(i1) Find the distance AD. [N16/P11/Q4]

Xy . : .
The line —+‘; =1, where a and b are positive constants, intersects the x- and y-axes at the points A
a

and B respectively. The mid-point of 48 lies on the line 2x + y = 10 and the distance A8 = 10. Find the
values of a and b.
[N16/P12/Q5]

Three points, A, B and C, are such that B is the mid-point of AC. The coordinates of A4 are (2, m) and
the coordinates of B are (n, —6) where m and n are constants.

(i) Find the coordinates of C in terms of m and n.

The line y=x+1 passes through C and is perpendicular to AB.

(i) Find the values of m and n. [N16/P13/Q6]

outube.com/meg:
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W

Solving simultancously gives, 12. () Mid-point of AC 1s (6, 6)
(3 ‘ mid-point lic on 8D

[ 2 1

L4’ 3| wd (3.6) BD 1s paraliel to x-aus

distance = 3.7 units — y-coordinate of D 1s 6

8
(i) Equationof CD: 3x+2y=48 (i) Gradient of AD = ;
(i) Equationof 48 3y-2x=7 ) -8
Solve simultancously equations of AB gradient of ) = h-12
e (b (iii) (Gradient of AD)Gradientof CD) = -1
= pue® = h=-4 and 16
() Equatonof BC: 2x+3y=20 . x-coordinate of B is — 4, and
i) CU0,0), D(l14, 6). v-coodinate of D is 16.

(v) Area =|ABx|AD|

uationof CD. 2x+y=22 ;
. =160 units™.

-

Equationof DA: 2y =x+13
solving simultaneously gives D(6.2. 9.6) 13. () Gradientot A8 =2

2m=2 = m=I

(i) Equatonof AC: 2y+x=16 . ‘ i
Equation of BX | 2x-y=2 (i) Equationof AC: y+2x=4
solving simultaneously gives, X'(4, 6). EqufmonAot BC: ,r' 7 i
solving simultancously gives, C(-1, 6),
@) D6, 10) . _
(iif) Mid-point of 48 =(9, 10)

() Perimeter = 2( |45+ |BC]) Equation of L of AB: t+2y=29

- 2( \'—2& - \,CTO' = 40.9 unts. Equaliuu of BC: y-x=7

solving simultaneously gives, (5, 12).

() Gradient of tangentat P =2
> Gradient of normal at £ = - g 14. Equanonof [+ x-3y=-10
2 Equationof L, 2x-y =5
Equation of normal at £ x+ 2y =4 solving simultaneously gives, C(S. §)
(i) Solve simultaneously equations
of curve and normal 15. (i) Mud-pointof AC =(2,3)
> O(-8, 6). Gradientof L of AC = -3
, ~ Equaton: 3x+y =9
(i) |PQ =5VS units, .
() B0, 9), D4, -3)
Equation of 4BC: 2y =x+4 @) [4c1= V40, 180l = 160
Equationof BD: y+2x=17 2
quaticaof 8D: y+2x=1 i Area =40 units”.
solving simultaneously gives, B(6, 5).
Mid-point of AC = coordinates of 8 16. () By simultancous equations,
. )
= C(12, 8) (-1, 1), Hf% o).

MEGA LECTURE

lect

ANSWERS —



www.youtube.com/megalecture

Online Classes : Megalecture@agmail.com

www.youtube.com/megalecture

www.megalecture.com
¢L Mathemanc: (PY)
() AR =27 gt (W 2"y )=
Mid-poemt > N2 -D=0
'y ~
N oy b
- N »‘
1. ® Midpontof 48 , :
P4 { - N ) 8 - v
W 1 2v.4 Ve v
, . Midpomntot 4 (1. 4
IR, B Solve simultancoush gives ' ‘ \ l
Fquaton of WA Jvs b

(M) Midpomtof 4P=(2 V)

Equation 48, =17

190 (0  Equanon of 4( vedi=9

|
‘ | 4.
Equation of 1. Vom -y
solving simultancously gives, (‘\'(\. :l
« SN§
(M) AC = 1SR units
\
28,
20. MNa. 0). (0. »)
f!(l vas
> @’ +b =48
. |
Gradent of Q) 20.
5
b l
> > as=2b
> 2l
solving simultancously gives
a=6 ) i
2. () EqnofAC, -2y =1
9y

Egnof BD, 2x+ ) =12 -

)

stmultaneously solved gives M (S, Q)

Mid-pont of 8D = M
> IX7 2)
() AM MC -3

22. (i) At point of intersection

2y« 3 2 28
4 »

> T « 2)=0

> Nt e 2=0

TURE

Coordmmatesof 8 (3, 0)

(M)  (Gradient of 48) x (Gradhent fo 8O)

(i) D LN (D = 2710 o 6.3 unitg,

EqQuatton ot | of 48 v+ 3y =6

\

at(C, v =0, (s L0
atd, -0, Das (0, )
Length of €D = 2 8 units

(M vy =27

(i Equatonotf 4C 3}y -y =y
solve sumltaneously equations of 8¢
and 4C gives C(13, )

Equation of the line passing through (-1, 3)
and perpendicular to ginven ineis 2v -3y =9

Sobhving the two equations simultancoush
gives (3, 9), which is the mid-point ot

Rand (-1, 3)

1 -

heretore using mid-point formula R 1s (7, 15)
(1) Coordinates of 8 are (0, 1)
equation ot 8¢ ve
(1) Length ot BC = S
Angle OO = 0 464 radhans
\rea of shaded region
arca of sector 48¢ L 1o umit
() bEqot48  2v+dy =do
Eq of €X' 3v-20

simultaneously solved gives, V(11 8)

N .
() Using vectons t\ =3 \R

i\ A=

ture
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9. () y=2x-2

- . = J.,‘)
37. (1 Gradient perp. to 48 = 1 0
a-+

(i) Subst C in part (i) gives g=2p-2
0Cl=2 = p?,.,2_
| plegl-g () |48 =260
solving simuitaneously. pomnt C is :
K N = "!Za.t-m“u\u.o-l’a‘”‘“:m
(0,—2)and:—.ﬁ, V
\§S §) St

\

30. Equationof AC. Ry+y=64 38. () Equationofhne AB: 2x+y=%&
Cquationof BC. x-2y=4 = A(4.0), B0, &)

solving simultancously gives. C(16. 6) Area of AAOB = 1617

Using vectors, or parallelo method (i) Equation of line perp. to AB: 2y =x+!
= (C(-1t, 0).

Dis (12, 14).
Mid-pt of PC = (1, 1) which heson y =t

o

y+x=9§

3. M)

(i) Mid-point of AB = (9. 6) 39. (i) Equationof L of AB: 3x-2y=13

|AC] =13 units. (i) Egnofline|| to .‘4B and passing
through (3, 11)is: 2x+3y =39
3. () |48/ =125 simultancously solved gives C(9, 7)

|

= J@a-3)" +(2-6)? =125 40. () |4Bl=13
Gmdlcnt of AB =2 = \/(9_p)+(3p+l_l).’. =l3
L b2, = 10p’ -18p-88=0
g 1l
solving simlutaneously gives, = p=4 or e
a=-2. b=12 or a=8 b=-8 (i) Grad. of given linexGrad. of AB = -1
2 3p
Equation of perp. bisector: 2x—y =7 = —gx . -1
coordinates are - (3.5, 0). P
= p=3.
. Simultaneously solved equations of @) k=-7 or k=9
AD and AB, gives A(l, 3) .
'sing E as the mid tof AC gives C(12. 14) (i) Equationof L of 4B: 3y-4x=8
3 -point of AC gives C(12, 14)
Using £ as the mic-po - _ atx-axis, y=0, = D(=2,0)
Use simultancous equations, or mid-point
10 ﬁnd B dnd D [)(9. , ( 42. (;ﬁld. 0' curve : il o 1 -—, (hlld. Ot IB = 4
ax v
L) k=3 b=2 |
> 3-—=4 = x=1#2

(i) Mid-point = (5, 0). S

subst. x 1nto eq. of curve gives,
i) 3y =x+l6 C(2,4), D(-2, -4

(i) Equation of DC: y=27-3x Mid-point of CD = (0, 0)
Solve simultaneously cqu_auons of AD © Eqof L ofCD: y=-1ix
and DC. = D(6.5, 7.5).

(iii) Coordinates of £(5, 12).
Length of BE =15 umits.

ure
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47. (i) Mid-ptof AC =point B

43. () Gradient of 4B = gradientof AC |
3_7= k-7 L k=28 = point C(2n-2, -m-12)
g8-0 3k-0 (ii) Subst. point C into y = x+],

(i) Mid-pointof AB, M =(4.5) = m+2n=-11
(gradient of CM ) x (gradient of AB) = -1 Grad. of ABx Grad of line = -}
m+6

xl=-1 = m-n=-3§

f sk \/3-
(S-k (37 7}:-1 = k=06

2-n
solving simultaneously gives,
m=-9 n=-1

= e \a-0

44. () Using distance formula,
AB =185, BC =185

- AABC is isosceles.
Mid-pt of AC, M=(2,-2)
— ht. of AABC is, BM

areaofAABC=;l)—x AC x BM

=34 units’
7 6
(i) Grad of AB=g = Grad of CD——;
7
Equationof AB: y+1= g(x+ 2)

6
Equation of CD: y+3=—;7-(x—6)
34 2

xX=—=-

solving simultaneously gives,
g yg %55

45. () Mid-pt of AB=(4,-2), .. C(4, -2)
Grad of AB = —%, = Gradof CD=2

Eq.of CD: y+2=2(x-4)
= y=2x-10

(i) A(14,-7), D(0,-10)

. | AD| =205

46. Point Ais (a,0), Point Bis (0,b)
Mid-pt of AB =(£, QJ
2 2
subst. mid-pt into the line 2x+ y =10

:2(f)+(ﬁJ_1o — h=20-2d .. (1)
2) 12

given, |AB|=10 = a’+b* =100 ....(2)
solving (1) and (2) simultaneously,
a=6, b=8

s i) in


www.youtube.com/megalecture

!/ 'S M%re@qmanxom —~
(‘ B Mwaleﬂ{ C ;1,1 (2 \\]\
f\‘\‘ '\\"\l\""ﬂ)l N

Www.gmﬂgcture.com T~

AN ox ~—_/

Topic 4 Circular Measure _iL_

1L Mathematics (P1)

- TOPIC 4

| Circular Measure

5. Thc diagram shows a circle with centre O and radius
8 cm Points 4 and B lie on the circle The tangents at

A and B meet at the point 7, and AT = BT =15cm.

() Show that angle 40B is 2.16 radians, correct to
3 sigmificant figures.

(i) Find the perimeter of the shaded region.

(iii) Find the area of the shaded region.

[J06/P12/Q7] 7
A 15cm

6. In the diagram, AOB is a sector of a circle with
centre O and radius 12 cm. The point A4 lics on
the side CD of the rectangle OCDB.

1 .
Angle AOB = —x radians. Express the area of the
3 &

shaded region in the form a(d?)—bx. stating the

values of the integers a and b.
NO6/P12/Q3
! P12/03] 0 12¢cm

7. In the diagram, OAB is a sector of a circle with
centre O and radius 12 cm. The lines AX and BX / \
are tangents to the circle at 4 and B respectively / \\
\
Angle AOB = lfr radians.
3 /

(i) Find the exact length of AX, giving your answer

in terms of /3.
(ii) Find the area of the shaded region, giving your
{7 rad
v 12 ¢m B

answer in terms of x and \ﬁ
[J07/P12/05]

MEGA
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8. In the diagram, 4B is an arc of a circle, centre O

and radius r cm. and angle AOB =6 radians The |
pomt X lies on OB and AX 1s perpendicular to OB // !

()  Show that the area, 4 cm’. of the shaded region AXB / \
- om,

1S given by /
I, " ’
,4::r‘49—51n*’£0"7' !

(i) In the case where r = 12 and 8 =—7. find the
6 A8 rad
penimcter of the shaded region AXB, leaving your ) Y e

answer i terms of +/3 and 1.
[NO7/P12/Q7]

9. The diagram shows a circle with centre O and
radius S cm The point P lies on the circle, PT is a

tangent to the circle and PT =12 cm. The line OT /
cuts the circle at the point 0 :
() Find the perimeter of the shaded region.
(i) Find the area of the shaded region.

[J08/P12/05]  \_

10. In the diagram, the circle has centre O and radius
Scm. The points P and Q lie on the circle, and the
arc length PQ is 9cm. The tangents to the circle
at P and O meet at the point T. Calculate

(i) angle POQ 1n radians,

(ii) the length of PT,

(iii) the area of the shaded region.
[NOS§/P12/Q6]

11. The diagram shows a circle with centre O. The
circle 1s divided into two regions, R, and R,, by
the radit OA and OB, where angle AOB =6
radians. The perimeter of the region R, 1s equal . ,.’/ R \ 3
to the length of the major arc AB A

/
.
\

(i) Show that ¢ =r-1. 5
(i) Given that the area of region R, is 30 cm’,
find the area of region R, , correct to 3 . R,

significant figures.
[J09/P12/05]

outube.com/imeg:
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12. The diagram shows a semicircle ABC with centre

O and radius 6 cm. The point B is such that angle
BOA 1s 90° and BD 1s an arc of a circle with

centre 4. Find

(i) the length of the arc BD,

(i) the area of the shaded region.

13. The diagram shows a metal plate ABCDEF which
has been made by removing the two shaded
regions from a circle of radius 10 ¢cm and centre
O. The parallel edges AB and ED are both of

length 12 cm.

]

I

. 1}

(i) Show that angle DOE is 1.287 radians, correct to =‘
\

4 significant figures.

(i) Find the perimeter of the metal plate. A
(iii) Find the area of the metal plate. A

14.

[NO9/P11/Q5]

[J10/P13/Q7]

R S

12cm

The diagram shows two circles, C; and (), tuching at the point 7. Circle C has centre P and radius
8 cm; circle C, has centre Q and radius 2 cm. Points R and § lie on C| and C, respectively, and RS is

a tangent to both circles.
(i) Show that RS =8 cm.

(i) Find angle RPQ in radians correct to 4 significant figures.

(iii) Find

MEGA
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15. Thc diagram shows points A, C, B, P on the
circumference of a circle with centre O and radius

3cm
Angle AOC = angle BOC = 23 radians /

(i) Find angle AOB in radians, correct to 4 significant

figures
(i) Find the area of the shaded region ACBP, correct

to 3 significant figures
[N10/P12/Q4]

C

16. The diagram shows a rhombus ABCD. Points P
and Q bie on the diagonal AC such that BPD 1s
an arc of a circle with centre C and BQD 1s an arc
of a circle with centre A. Each side of the rhom- P
bus has length S cm and angle BAD = 1.2 radians.

(i) Find the arca of the shaded region BPDQ.

(ii) Find the length of PQ.
[N10/P13/Q8]

4

—

17. In the diagram, OAB is an
isosceles triangle with OA = op A
and angle AOB = 2 Oradians
Arc PST has centre O and radius r, and the
line ASB is a tangent (0 the arc PST at 5.

(i) Find the total area of the shaded regions in
0]

terms of » and 0.

e where 0= %;r and r = 6, find the total perimeter of the

(ii) In the cas

answer in terms of ﬁ and .

18. In the diagram, Af is an arc of a circle, centre O y
and radius 6 cm, and angle AOB = {/r radians.
The line AX is a tangent 10 the circle at A, and om
(&

OBX is a straight linc.
(i) Show that the exact length of AX 18 6/3 cm.

) iy
Find, in terms of 7 and J3, YA !

(if) the area of the shaded region,
erimeter of the shaded region.

(i) the

MEGA LECTURE
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41 Mathematics (P1)
Topic 4 Circular Measure ( 5

e ————

0 'jr'\,() rad A

The diagram represents a metal plate OABC, consisting of a sector OAB of a circle with centre O and
radius r, together with a tnangle OCB which is right-angled at C. Angle AOB =0 radians and OC is

perpendicular to OA.

(i) Find an expression in terms of r and @ for the perimeter of the plate.

(i) For the case where r =10 and 6= %n. find the area of the plate. [N11/P11/Q5]

has centre A and radius

rcle C, touching a circle C; al a point X. Circle €|
ts [ and £ lic on C, and C, respectively and

The diagram shows a ci
6 cm, and circle C, has centre B and radius 10 cm. Poin
DE is parallel to AB. Angle DAX = —Iizr radians and angle £BX = ¢ radians.

(i) By considering the perpendicular distances of D and E from AB, show that the exact value of ¢ 1s

sin '(E—IEJ

10
(ii) Find the perimeter of the shaded region, correct to 4 significant figures.® [N11/P12/Q6]

D 10 ¢m C

ABCD is a parallelogram with

21. In the diagram,
= (.8 radians.

AB=BD=DC =10 cm and angle ABD

APD and BQC are arcs of circles with centres B p

and D respectively. 10 cm 0

(i) Find the arca of the parallelogram ABCD.

(ii) Find the arca of the complete figure ABOC 'DP.

(iii) Find ; : e (loure
B0

J

MEGA LECTURE
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Topic 4 Circular Measure (3

4L U.:'.'hc.'wancs (P1) //

22. In the diagram, ABC is an cquilateral mang! le of side 1
cm. The mud-point of BC ¢ s . An arc of a circle with

- ; at
centre 4 touches BC at (. and mects 4B at P and AC at
R Find the total area of the chaded regons, gIVing your

answer in terms of ~ and 3
[J12/P11/Q3]

The diagram shows a metal plate made by removing a
segment from a circle with centre O and radius 8 cm.
The line AB is a chord of the circle and
angle AOB = 2.4 radians Find

¥
o

(i) the length of 4B,
(ii) the perimeter of the plate,

(iil) the arca of the plate. [J12/P12/Q6]

24. In the diagram, 48 1s an arc of a circle with centre O and
radius » The line XB is a tangent to the circle at
B and A 1s the mid-point of OX

(i) Show that angle AOB = + 7 radians.

Express each of the following in terms of r, 7 and NEE
(ii) the perimeter of the shaded region,

(iii) the area of the shaded region.

[J/:P/J ‘Q(‘i’/ 0 i B

[ 5]
h

The diagram shows a sector OAB of a circle with centre

O and radius » Angle AOB 1s ¢ radians. The point C on
OA 1s such that BC is perpendicular to OA. The point D
is on BC and the circular arc AD has centre C

(i) Find AC in terms of r and ¢

(i) Find the perimeter of the shaded region 4ABD when

/= 1 7 and r =4, giving your answer as an

exact value.
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26, The J’*'v‘-r‘xm shows a sector of a circle with centre
O and radius 20 om. A circle with centre C and

radius x ¢m 1“\ within the sector and touche

at P, Qand R Angle POR =1

() Show that x=7.218, correct to 3 decimal places.

(ii) Find the total area of the three parts of the sector
lying outside the circle with centre C

(i) Find the perimeter of the region OPSR bounded by
the arc PSR and the lines OP and OR

<

[N12/P12/Q11]

A
27. In the diagram, D lies on the side A8 of triangle ABC Pl

s an arc of a circle with centre 4 and radius

2 cm. The line BC is of length 243 cmand D R
~cm
1s perpendicular to AC. Find the arca of the shaded
region 8DC, giving your answer in terms of

[N12/P13/04] 2 2V3cem &

28. in the diagram, O4B is a sector of a circle with centre O
and radius 8 cm. Angle BOA 1s @ radians. OAC is a
micircle with diameter OA4. The area of the semicircle
D!( 1s twice the area of the sector 048,
(i) Find @ interms of

(i) !2:"_: the perimeter of the complete figure in terms

29. The diagram shows a square ABCD of side 10 ¢cm. The
mid-point of AD is O and BXC is an arc of a circle with B = C
centre O. \
(i) Show that angle 8OC 15 0.9273 radiuns, correct 10
4 decimal places. 10 ¢m
(i) Find the perimeter of the shaded region
(iii) Find the area of the shaded region.
JI13/P12/04
[ Q4] \ &

Q



www.youtube.com/megalecture

Online Classes : Megalecture@agmail.com

www.youtube.com/megalecture

www.megalecture.com

3 3 ” #
5. The dingue shous s ciics - ;
It "",.‘ — NP amd (W) . - - -
- § . z
< - y
ot o ~pC 3 Sector . y
S Sl € 2 3
,,,,, ~ = et PC = £ cvn 20 ar the wT: = — p
cemtre = 3 1 ) 0,
baded remine ic senal to the area of circie ) )
SlalU 1Lk cLua g ATA //‘

(V) show that angle PO( = ¢ 7 G

(i) find the perimeter of the shaced T8 \_/

{ S 0 a, < n . ‘I
]

D the merimeter of the metal plate, E /D /

(i) the penimeter »f the I \—/ ,

(ii) the area of the metal piatc i ¢

It i« now given that the shaded and unshacded pigcss are

o~ 1 im arpa

equal in area ) I

(iti) Find a n terms of vi13/P11/Q8

32.
V4
p
‘ll \\\\
t -

Fig. | shows a hollow cone with no base, made of paper - radiu = coni i 6 on and i
height is 8 cm. The paper is cut from A to O and cpened out 10 form the sector shown in Fig. 2. B
circular bottom edge of the cone 1n Fig. | becomes the arc of the sector in Fig 2. The angle of @8
sector is # radians. Calculate
(i) the value of 0
i ; ‘ to m t ( carr 2R
(ii) the arca of paper nceded to make the cone v11PI

A

*

Rl o
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33. The diagram shows sector 048 with centre O and
radius 11 cm. "g ¢ A0B = a radians. Points C
and D lie on OA and OB respectively. Arc CD has
centre O and radius S cm.

() The ar ton ABDC is equal to k

ded region OCD.

(i) The penimeter of the shaded region ABDC is equal
o twice the perimeter of the unshaded region
OCD. Find the exact value of a.

[N13/P13/06)

34. The diagram shows triangle ABC in which 4B is perpc
dicular to BC. The length of AB is 4 cm and angle CA
is a radians. The arc DE with centre 4
and radius 2 ¢cm meets AC at D and AB at E.
Find, in terms of a ,
(i) the area of the shaded region,
(i) the perimeter of the shaded region.
[J14/P11/Q6]

o
N

. The diagram shows a sector of a circle with radius » cm
and centre O. The chord AB divides the sector into a 0
triangle A0B and a segment AXB,

i . 6 rad rcm
Angle AOB 1s g radians.
(i) In the case where the areas of the triangle AOB A B
and the segment AXB are cqual, find the value of
the constant p for which 6 = psind. X

(ii) In the case where r =8 and 8=2.4, find the
perimeter of the segment AXB.
[J14/P12/Q4]

36. The diagram shows part of a circle with centre O
and radius 6 cm. The chord AB is such that
angle AOB = 2.2 radians. Calculate

(i) the perimeter of the shaded region,

(ii) the ratio of the area of the shaded region to the
area of the triangle AOB, giving your answer in
the form k ;1

[J14/P13/03]
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38. The diagram shows a triangle 4O0B in which OA is 12 cm, P .5
OB is S cm and angle 408 is a right angle. Point P lies 0
on 48 and OP is an arc of a circle with centre A. Point
Q lies on AB and OQ is an arc of a circle with centre B. 3cm
(i) Show that angle B40 is 0.3948 radians, correct to M
q . 0

(i) Calculate the area of the shaded region.

[N14/P12/Q2]

39. In the diagram, OADC is a sector of a circle with centre

and radius 3 cm. AB and CB are tangents to the circle

1 ’ 1 . - ..
and angle ABC =<7 radians. Find, giving your answer

(i) the perimeter of the shaded region,

(ii) the area of the shaded region.

[N14/P13/02]

40. A piece of wire of length 24 cm is bent to form the perimeter of a sector of a circle of radius r cm.
(i) Show that the area of the sector, 4 cm?, is given by 4 = 12r - /2.

: " 2
(ii) Express A in the form a—-(r-b)", where a and b are constants.

(iii) Given that r can vary, state the greatest value of A and find the corresponding angle of the
[J15/P11/Q]

scctor.

URE
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Topic 8 Circular Measure {11 )

4L A
41. In th:d:g am, AYB is a semicircle with 4B as A
diameter and OAXB is a sector of a circle with
centre O and radius r. Angle 408 =20 radians. /
Find an expression, in terms of » and @, for the /
area of the shaded region

43.

[J15/P12/Q2)

n the diagram, OA4B is a sector of a circle with centre O

and radius r. The point C on OB is such that angle ACO

s a right angle. Angle 4OB is o radians and is such that
AC divides the sector into two regions of equal area.

a.

b |—

(i) Show that sinacosa =

[t is given that the solution of the equation in part (i) is
a =0.9477, correct to 4 decimal places.

(i) Find the ratio

perimeter of region OAC : perimeter of region ACB,

giving your answer in the form & : 1, where k is given
correct to | decimal place.

[J15/P13/011]

(iii) Find angle AOB in degrees.

o) 20 rad X Y
r
B
A
r
0 <)
Q
C
B
E

The diagram shows a circle with centre A

and radius r. Diameters CAD and BAE are perpendicular

ircle has centre B and passes through C and D.

to each other. A larger circle
(i) Show that the radius of the larger circle 1s 2.

(i) Find the arca of the shaded region in terms of r.

[NIS5/P11/Q7]
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(1) he pen
" 2 o - sy P11 28] i 0, »
(iiii) Find the arca of the metal piate [NISPIZY- 2~ 0.6 rad —
o 6 em A
4S. The diagram shows 2 metal plate OABCDEF consisting
f 3 sectors, cach with centre 0. The radius of sector 4
COD is 2r and angle COD 1s @ radians. The radius of
cach of the sectors BO. and FOE is r, and AOED and
CBOF are straight lines
() Show that the area of the metal plate is r*(7+6)-
’ (iiy Show that the perimeter of the metal plate is
independent of € [N15/P13/04

with centre O and

nt D /——3

46. In the diagram, AOB 1s a quaner circle

radius r. The point C lies on the arc AB and the potr
lies on OB T!:-: line CD is parallel to 40 and angle -

AOC = @ radians.

seter of the shaded region in terms

(i) Express the perim

=5 ¢cm and 6=0.06, find the

area of the shaded region [J16/P11/Q7]
47. The diagram shows a circle with radius r cm and centre D i
tangent to the circle at P and /'"

0. The line PT is the

angle POT = a radians. The line OT meets the circle at

0. /

(i) Express the perimeter of the shaded region POT in \ 4

terms of r and «.

rcm

(ii) In the case where « -- 7 and r = 10, find the

[ SO S
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(P1) Topic 4 Circular Measure | 13 )

48.

The diagram shows triangle ABC where 48 =5cm, AC =4 cm and BC =3 cm. Three circles with
centres at A, B and C have radii 3 cm, 2 cm and 1 cm respectively. The circles touch each other at

points £, F and G, lying on AB, AC and BC respectively. Find the area of the shaded region £FG.
[J16/P13/06]

49. In the diagram OCA and ODB are radii of a circle with

centre O and radius 2r cm. Angle AOB = «a radians.
CD and AB are arcs of circles with centre O and
radii » cm and 2r cm respectively. The perimeter of
the shaded region ABDC is 4.4r cm.

(i) Find the value of a.
(i) It is given that the area of the shaded region
is 30 cm?. Find the value of r.

[N16/P11/Q3]
50. The diagram shows a metal plate ABCD made g

from two parts. The part BCD is a semicircle. The B
part DAB is a segment of a circle with centre O . ol
and radius 10 cm. Angle BOD is 1.2 radians. \\’\‘;‘/ !
. |
. ~ o . . -7 [}

() Show that the radius of tf'lc semicircle is A o ') 2d | C
5.646 cm, correct to 3 decimal places. . !
(i) Find the perimeter of the metal plate. \\ |
Sl

(i) Find the area of the metal plate.
[N16/P12/Q6]

galecture
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AL Mathematics (P1)

Topic 4 Circular Meqyy,,.

51. The diagram shows a major arc A5 of a circle with
centre O and radius 6 cm. Points C and D on OA

and OB respectively are such that the line AB is a
tangent at £ to the arc CED of a smaller circle
also with centre O. Angle COD = 1.8 radians.

(i) Show that the radius of the arc CED is
3.73 cm, correct to 3 significant figures.

(ii) Find the area of the shaded region.
[N16/P13/Q5]

youtube.com/megalecture
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6.

=

10.

Topic4-Answers 1

Topic 4 - Circular Measure

ANSWERS —

() InAOBT
. 15
= tan BOT = —
O
1(73' = ) ’OT—’ 16.
(i) Perimeter = 45 + BT + AT

=473 cm.
(iil) Area of shaded region
= 2(area of AOBT)

=509 cm~.

rea of shaded region

= area of trapezium ()b/) { —arca of sector OAB 12.
= (543 = 247) em?
a=54, b=24
(l) ln .30.‘1_\’. Ve ‘\’ = 011 [un_’(‘z_
)
=43 em.
(ii) Shaded area 8
= area of kite OANXNB — area of sector (’)73
= (48\6 -247) cm’.
(i) A =arecaof sector OAB - area of AOAX
) 1 .
= %r’(} ——(rcos O)(rsin0)
= ‘1; r2 (0 -sinOcos0)
N - 14.
(ii) Perimeter = AX + XB + AB
2r - (;ﬁ) cm.
()  Perimeter = PO+ OT + PT
=259 c¢m
(ii)  Area of shaded region
= arca of AOPT —area of sector OPQ
=153 cm?.
(i) POQ=1.8rad. (i) PT =6.30 cm. 5.
(ili) Shaded area

=area of kite OPT() —

1. (i) Perimeter of region R, = Length of major arc

=  BOT =1.0808

—area of sector OAB

area of sector OPQ

= 2r+rf =27 -0)
= r2+0)=Qa-0y = O=r-1
(i) Arcaof R =30
| N :
= —rf0=30 = r° :i
2 r-1
. |
Arcaof R, = 3 (2 -0)
L[ 60
= — (.H)~€80cm
7 -
() AB=\72, BAD=45°
Arc length BD =6.67 cm,
(ii) Shaded area
=area of sector ABD —arca of A4OB
=103 cm?.
. 2 - 6
() DOE =2sin"'| —
10
=1.287 radians.
(ii) Perimeter =12+ 12+ 2(arc length BOD)
=6l.1cm
(iii) Area
= 2(area of AODE) + 2(area of sector B0OD)
=281 ¢cm?.
(i) RS=MQ R
= \/10" =62
=8 cm. oem
. M
(i) RPO=0927rad.  2cm
(iii) Arca of shaded region
= area of trapezium RPOS —area of sector RPT
—arca of sector TS
=5.90 cm®.
(i) AOB =1.683 radians.
(i)  Shaded arca

= 2(arca of AOAC) +area of sector OB
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1L Mathermari.. 1o T Sw
AL May " 1) c4-An
(P - S - Tex =
\\\(
15 ') Area of . " . - 2 sy
e o2 .
(i) PO =25 Soreiis - ‘ A
1 (D  Ares = ares of . tor OPT 23. (i B ne rule. 48 =149 o
(1i) Penmeter = arc ith 48 « 4R
- -AA5 * AD
{35 e 4 B s T « PST :
2+412V3+4x (M)  Area of plate
4 . - r -
) " = 2rTa of major sector 408 + arey \
18. () tan = 3 - ‘ s
3 £ SRE
. - i . - — N = r - -
= iA ¢ n-— 4 3 24 fl’ CO {8 = — f— {OR = 1
(i) Shaded area ] _‘
e (i) Penmeter = 48« B « 43
C (A rca of sector OAB ‘
8.3 L =ri(l -_—:- 3
r(i S T VI ) units.
() Perumeter of the shaded reein '
- } 11 Chaded arms H 2 7o oy
4X + BY « AR (ii1) Shaded area = —r N3 —-nx)
e i‘
O Y o6 4 ”
{ 25 (i -
. () AC=r-rcosy
19. () penn
(1) renmeler = rerfd 4 rcosf < r i Y 2 PY;
reosf +rsinf (i) AB="2_ p-=- BD =33 _+
(] .f;’tft:..’!-.“lﬂﬂ' 3 . B
(1) Arca of ,"‘3..!‘: Perimeter = — + 25 ; -2
= area of AUBC + area of sector OAB
$€ ) umnisd 9 : . CR
5§52 unit 26. () InAOCR, singg- CR
o | OC
psi R 1 doasmanid il o, . . v
) Perpendicular distance from D o AX -
- . = = =306 = =721I8
6Gsin : 3J3 2(1—.:' -

DE + DX + EX 27.

16 20 ¢m

Pernimeter

Area of Parallelogram = 2 « area of

\ABD

71.7 ¢cmm”
) - ’
(1) Area of fipure = area of 2 sectors -

80 cm?
(iii)

Penimeter of figure = AR+ BC D+ f/)

16 ¢m

(i) Req. Area = area of sec §
) “q. Area = area of sector - area of circle

H.3

—

(i) Op - 0p PSR =14.02 em

10 SS ¢
4 o cimn,

peometer = PSR+ OP + OR

18 |
22.1¢m

; A
\rea of shaded repion

\AB(

darea ol

-area of sector ADC

() Area of semicircle = 2. area of sector 048

87 =2x32a

-

o -
3

(i)  Perimeter = (v)’l—il v AB OB

ecture
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Topic 4 - Anqwers (3)

M InAA4BO,
10 "
tan . IOB == = 408 = tan"'(2)

l

BOC=x-2tan""(2)=09273

(i) Perimeter = arc length BXC + BC
=204 cm.
(i) Area of shaded region

= area of sector BOC - area of ABOC

=7.96 cm?.

()  Arca of shaded region = area of circle C

- and

= 5(9) POQ-S(J) POQ = z(3)
= POQ=%.
v 4

(i) Perimeter = PS + SR+ t?Q+@’

=]2+37

() Perimeter of the plate
= AB+BC +CD + 4ED

=r(2+a+2x).

(i)  Arca of plate
= Area of sector OBC + area of sector AED
1,
= Er‘(Ba +27).
(iiif) Area of sector OBC = area of sector AED
A 1.
5(2")'(1 = :(r)‘(l‘r—a)
2
a=—=rx
5

=10 cm
Arc lengthin fig.2 =12
= 0=12x radians.

(ii) Area of paper needed = area of sector

=607 cm?,

(i) Areaof ABDC = k(area of OCD)
(2
25
(i) Perimeter of ABDC = 2(perimeter of OCD)
6+6+I1la+5a=2(5+5+35a)
4
o =—,
3
(i)  Shaded area
=area of AABC —area of sector ADE
=8lanua - 2u.

(i)

35, (i)
(i)

36. (i)

37. (i)

(i)

38. (i) In AMOB,

(i)

39. (i)

(i)

10. (i)

(i)

Perimeter = EB+ BC +CD + I—‘;

1
=

= ———s+dlana + a
CosSn

p=2
Perimeter of segment AXB = A8 + AYB

=341 cm.

Perimeter of shaded region
= arc length AOB+0A+0B = 365 cm.

Arca of shaded region @ Area of A4OB

505 :1
AC=DB =4-4dcosa
Perimeter of shaded region
=DB+BA+AC+CD

=8-8cosa +4a +4acosa.
Arca of shaded region

=arca of sector OAB —arca of sector OCD

o

tan [}:(O = % = B.Al() =0.3948.

Shaded area

= area of sector BOQ + area of sector APO
—arca of AOBA

=13.1cm’.

3 —
AB=CB=—"— or 33
tan -
O
Perimeter of the shaded region

= ADC + AB+BC = 21 +6\3.

Area of shaded region

= area of kite

= ‘)\/j -3

Arc length = r @

= 24-2r=r0

—area of sector OADC

24 -2r
= ()= —
,.
. Iy 24-2r
Area of sector = *r"[ —
2 r
=12r-r°,
Al
A==r"+12r

by completing the square method,
[ = 3()~(r—~(1)J
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(i) Greatest value of 4 =36 45. (i) Arca of the metal plate
. 2(arca of sector OA8) + area of sector OCD
subst. » =6 into 6, - .
6 = 2 radians -2 Ll z-0) |+ =270
41. AB=2rsinf = ri(z +0).
Arca of segment AXB = —r“(26 -sin 26) (i)  Perimeter of the plate
) =04+ AB+BC+CD+ DE + EF + OF
Area of shaded region } g
= area of serm-circle AYB - arca of segment AXB =4r+2r(x - 0) + rt
1 = = J(»; +27)
= —pr(msin‘ @ -20 +sin26)
- 46. (i) CD|lAO = OCD=0
42. (i) Arcaof AOAC = areaof ACB — CD=rcos®, DB=r-rsmé
= Arca of AOAC = arca of sector O4AB Perimeter = CD + DB + BC
—area of AOAC ) T
= rcos()+r—-rsnn0+r(7—(})
= 2 arca of AOAC = arca of sector OA4B &
(il 5 Y 1, (i1) Area of the shaded region
B W TR T = area of sector COB —area of ACOD
T | =l, ——o - ()D)((D) 6.31 cm’
= sSmmadcecsa = e @
(i) Perimeter of OAC : Penimeter of ACB 47. () InAOPT,
)A+OC+ AC : AC+CB+ AB =
CE s PT=riang, OF =0T -0Q=———¢
] & cosa
. - - Perimeter = PQ + PT + OT
(i) 408 = 54.3° "
43. (i) Radius of larger circle = BC =ra+rtana+ —-r
g cos «
[ 2 / ; .
=NIT+rT =N (i)  Area of shaded region
(i) Area of segment = area of AOPT —area of sector OPQ
= area of sector BCD - area of ABCD = %(OPJ(PT) _%,-3“ = 34 cm?
& .5 - -
-y —-r . ‘
2 48. AABC is aright angled trangle
Shaded area ~ n o~ ;
‘ - - - ACB=—, \b( =0.9273, BAC =0.6435
= area of semicircle CED —area of segment 2
oL Arca of the shaded region
== Ar —(;;f" -rt) =area of AABC —area of sectors (AEF + BEG
. + CFG)
; -6 -(2.896+1.855+0.783) = 0.464 cm*
: )
44. (i) InAOAB, c¢0s06 =— P
oB 9. () r+r+ra+ 2ra =4.4r
6 - = OR radianc
— OB = =7.270 cm. ) a = 0.8 radians.
cos0.6 () Area of shaded region

(i)  Perir

(iii) Area =

neter = OA + AB + BC + OcC

=244 cm.
area of sector OBC +area of AOAB
=38.0 cm?®

= area of sector Q4B - area of sector OCD

= 30= 1.(\"2 —0,-‘[': = r=5cm
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<p. (i) Using cosine rule on AOBD
- - N
BD =/(10)" +(10)* - 2(10)(10) cos(1.2)
= 11.2928 cm
11.2928

radius of semicircle = =5.646 cm.

(i) Perimeter of the metal plate
= length of arc BAD + length of arc BCD
=10(27-1.2) +5.646(7) = 68.6 cm
(iii) Area of metal plate
= area of sector BAD +area of AOBD
+area of semi-circle BCD
=234.159+46.602 +50.073 = 351 cm>

s () InAOEB, cos0.9= % —~ OE=373
radius of arc CED =3.73 cm.

(i) Shaded area = area of major sector OAB
+area of sector OCD

=80.7+12.52 = 93.2 cm>.
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TOPIC 5 —

Trigonometry

Solve the equation sin2x+3cos2x =0, for 0° < x<|80° [J06/P12/Q2]
c
6 cm
150°
1 4cm B X

he diac

in the dizgram, AB8C 1s a triangle in which 4B =4 cm, BC =6 cm and angle ABC = 150°. The line CX is

perpendicular to the line ABX.

= e s o B : 3
() Find the exact length of BX and show that angle CAB =tan 1[ ;

4+3\/§

(i) Show that the exact length of AC is /(52 + 24 \/3) cm. [J06/P12/06]
2y .
Given that x=sin" | — ! find the exact value of
j 7/
(1) CDSZI
(i) tan"x [NO6/P12.Q2]
l-tan’ x s eas .
Prove the identity A o -2sint [J07/P12/Q3]

The function f is defined by f(x)=a+bcos2x, for0<x<a. Itis given that £(0)=-1 and [‘L,
(i) Find the values of « and b.
(ii) Find the x-coordinates of the points where the curve y = f(x) ntersects the x-axis.

(iii) Sketch the graph of y = I(x). [JO7/P12/Q8]

] ae: Rone® w b Rnae. sl =
(i) Show that the equation 3sinxtanx =8 can be written as Jcos™ x +8cosx-3=0.

(i) Hence solve the equation 3smx tan.x =8 for 0" <x<360". (NO7/P12/Q5]
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13. In the triangle ABC, 4B = 12 cm. angle BAC = 60° and angle ACB = 45°. Find the exact length of
BC. (JO8/P127Q1;

14. (i) Show that the equation 2tan®@cos@ =3 can be written in the form 2cos®f +3cosf -2 =0.

-

(ii) Hence solve the equation 2tan’BPcosf =3, for 0° < H <360 [JOS/P12/Q2]

1*5m.\'+ cosx 2 [NO8/P12/Q2]

—
th

Prove the identity

cos X l+sinx cosx

16. The function f is such that f(x)=a-bcosx for 0°<x<360° where a and b are positive constants. The
maximum value of f{x) is 10 and the minimum value 1s -2.
(i) Find the values of @ and b.
(ii) Solve the equation f{x) = 0.
(iii) Sketch the graph of y = f{x). [NO8/P12/Q5]

17. Prove the identity ——= MY _un’x. [J09/P12/Q1]
]-sinx l+sinx

18.
y
A
9
3
0 =
-3
The diagram shows the graph of y=asin(bx)+c¢ for 0 x<2x
(i) Find the values of a, b and c.
(i) Find the smallest value of x in the interval 0<x <2z for which y=0. [JO9/P12/Q
19. Solve the equation 3tan(2x+15°) =4 for 0°< x < 180°. [NOY/P11/Q

20. The equation of a curve is y =3 cos 2x. The equation of a line is x+2y = 7. On the same diagram,

b’\LlCh ‘hL curv . l SXS T [\()) Pl
rve “Id [hl. nc ‘OI () T ( / 11(

! (i) Solve the equation (sin x +cosx)(I =sin vcos x) =9sin’ ¥ for 0° < x < 360°. [,\(0(),[)1_\
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he acute angle v radi : . : , . ; - L
Ihe acute angle x radians is such that tanx = k. where & is a positive constant. Express, in terms of &,
(1) tan(r -x),

(i) tan(dx-x),
(1) sin x. [J10/P11/Q1]

() Show that the equation
3(2sinx—-cosx) =2(sinx - 3¢cos x)

can be written in the form tanx = -

o

(ii) Solve the equation 3(2sin x-cosx) = 2(sin x - 3cos x), for 0° < x < 360°. [J10/P12/Q1]

- (1) Show that the equation 2sinxtanx+3=0 can be expressed as 2cos?x —3 cos x -2 =0.

(i)) Solve the equation 2sinvtanx +3 =0 for 0°< x < 360°. [J10/P13/Q4]
(i) Prove the identity i S 1+ ! ,
| -cosx cosx
(i) Hence solve the equation -S—lwwu 2 =0, for 0° < x < 360°. [N10/P11/04]
-Cosx
Prove the identity tan’ x—sin” x = tan® rsin’ x. [N10/P12/Q2]
Solve the equation 15sin? x =13 +cosx for 0°< x<180° [N10/P13/03]

(i) Sketch the curve y=2sinxfor0<x<2xz.
(i) By adding a suitable straight line to your sketch, determine the number of real roots of the

equation

2zsinx=mw-x

State the equation of the straight line [N10/P13/Q4]

(i) Show that the equation 2tan @ sin® @ =1 can be written in the form
2sin* G +sin’H-1=0
(i) Hence solve the equation 2tan” 6 sin”J =1 for 07 <4< 3607, [J11/P11/Q5]
(1 7] 1 l

b m—

(i) Prove the identity — T '*—;‘,}"" T eing’

. o0sl B 2« ) < A60°
(ii) Hence solve the equation 777)%——_! —end) for 0° <0 £ 360°. [J11/P12/Q5]
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B,
1V l-cos®
LY P ¢ ¢ i —_— - =
nt H 14cosf
! LY 3
(i) H solve the equation | —— - ——| ==, for0° < A< 360 11/Prs
‘sinf tané 5 R
wh, on a single diagram, the graphs of y=cos20 and y = L for 0<0s2r.

34, (D Skewh on g
(#) Write down the number of roots of the equation 2¢cos20-1=0 in the interval 0< @< 3.
in the interval 107 <0< 20-

[\."! ‘;\[‘, ’)3:

(1) Deduce the number of roots of the equation 2c0s20-1=0

<

38, () Sketch, on the same diagram, the graphs of y=sinx and y =cos2x for 0° < x <180°.

() Venfy that x=30° is a root of the equation sinx=cos2x, and state the other root of this

equation for which 0° < x <180°

(im) Hence state the set of values of x, for 0°< x<180°, for which sinx <cos2y. [‘\’”'PI’Q('
e

36. (d Given that, 3 sin’x -8 cos x~ 7 =0. Show that, for real values of X, COoSxy= —%.
(1) Hence solve the cquation
3sin (0 +70°) -8cos(8+70°) -7 =0
tor 0° < @<1R0°
[N I/PIJ,.‘Q,EI-‘
37. Solve the equats v 9 %) ()¢
<7 S0ive the equation sin2x = 2cos 2y, for 0°< v <180° [J12/
<x< ; JI2/PLIQI
38. () Prove the identry tany + —— = !
: tan x SINXCOSX
(1) Nol ! :
Olve the equation ————— =] 4+ 3¢ [ < x <180°
1 - prpe Jtanx, for 0°< x <180 [J[_’r[’IJ,Q_\'I'
39. () Prove the wdentity tan® @-sin’ 9 tan’ Osin® 0,
(1) Use this result 1o explain why twané >sind f g
It t ai y siné for 0°< @ <99° '
< . [J12/P13/Ql]
40. (1)  Solve the cquation sin2x+3cos2x =0 for ()7« v 360
(i) How many solutions has the equat ) [
¥ ns o anon sm 2y +3cos2y =0 for 0°< ¢ < ) } ]
. 2 < x<1080°, [J12/P13/04)

41, (1) Sohve the equation 2cos® ¢ 3siné), for 0°< @< 360°,

1 ‘he ' Trm : . . )
() The smallest posiive solution of the equanon 2¢os” (nd) = 3sin(né), where n i \ Dositive
integer. 18 10° St ite the \‘llll . 5 _ &S ) ¢ S a4 pos ¢
. Sl ¢ value of n and hence find the larges i > thi ot
argest s . :
interval 0° < 0 < 360° gest solution of this cquation n the A
[N12/PUAE

ecture
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42.

43.

45.

49.

50.

Topic § Trigonometry 8§

() Show that the ®quation 2cosx = 3tan x can be written as a quadratic equation in sin x

(i) Solve the equation 20082y = 3tan2y . for 0°< y < |80° N12/P1208)

Solve the equation 7cosx+S=2sin’ x. for 0° < x < 360° [N12/P13/Q3]
! 9

(1) Show that sin @ . cos 6 1

snf+cosf sinf-cosfh sin’ @-cos’ @

sind cos 8
+

(i) Hence solve the equation — -
sinf+cosf sinf-cosd

=3, for 0° < H<360°. [J13/P11/Q5]

It is given that a =sin@-3cosf and b=3sinf +cosf, where 0°<6 < 360°
(i) Show that @’ + b has a constant value for all values of @

(i) Find the values of 6 for which 2a = b. [J13/P12/Q5]

(1) Express the equation 2cos’ 0 =tan’ @ as a quadratic equation in cos” 6.

(i) Solve the equation 2cos’ 6 =tan? @ for 0< g < 7, giving solutions in terms of 7. [J13/P13/Q3)

- () Sketch, on the same diagram, the curves y=sin2x and y=cos x-1 for 0< x<2r.

(i) Hence state the number of solutions, in the interval 0< x <27, of the equations
(@ 2sin2x+1=0,

() sin2x-cosx+1=0. [J13/P13/Q5)

() Solve the equation 4sin’ x+8cosx—7=0 for 0° < x<360°.

(i) Hence find the solution of the equation 4sin’ (%9)+8c05('»£- f)) -7=0 for 0° < O <360°.

[N13/P11/Q4]

Given that cos x = p, where x is an acute angle in degrees, find, in terms of P,
(i) sin x,

(ii) tan x,

(iii) tan (90° - x).

[N13/P1] 2/Q1)
(@) Find the possible values of x for which sin ' (x* - l) = %/r, giving your answers correct to

3 decimal places.
(M) Solve the equation Sj,1(2(j+-'3-,7) :% for 0<6<n, giving ¢ in terms of 71 in YyOur answers.
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=a+hbsiny

o
o

=a+hsinx. State the values of the constants 4 apg b

The diagram shows part of the graph of )

1411,
sin@ l !
i) Prove the idenuty = —
® Prove the ; " 1-cosd sm(? tan @
I | . o
(ii) Hence solve the equation g _ —— =4tanf) for 0° <0 <180°. [J14/P11/Q9,
l-cosf sin@
53. The reflex angle @ is such that cos# =k, where 0 <k <1.
(i) Find an expression, in terms of &, for
(a) sind,
(b) tang.
(i) Explain why sin 26 1s negative for 0 <k <1. [J14/P12QY
(i) Prove the identity —L__ _cos§ = tan ¢
cost l+smd '
. : | cosf .
Solv Ju —_—— 2= . °
(i) Solve the equation c0s8 T+sind +2=0for 0°< @ <360° [JN;PH/W
(i) Prove the identty ——_Lid5 = SIN X +Cos v
SIN X tan x + cos x o
(i) Hence solve the equation L =3sinx-2cos ¢ ¢ v < ; '
sinxtanx+cosy oSy for 0< <2, /JN/PHM
Find the value of x satistying the cquation sin’l(.\'-l) = tan '(3)_ /NN/P”’ﬁ

/) ‘\’[J/P”ﬂ
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5. () Show that the equation | +sinxtanx=S5cosx can be expressed as

6cos” r-cosx-1 =0

(ij) Hence solve the equation |+sinxtanx=Scosx for 0< x<180° [Ni14/P12/Q5]

59. (i) Show that sin‘@-cos'f=2sin?0-1.

0]

(i) Hence solve the equation sin‘@-cos*@ =1L for 0°<8<360° [N14/P137Q5]

60. Given that 8 1s an obtuse angle measured in radians and that sin@ =4, find, in terms of k, an
expression for

(iy cosé,
(i) tand,
(iii) sin(6 + 7). [J15/P11/Q1]

61. (i) Prove the identity sinf-cosf _ tanf-1

sin@+cosf tanf+1

sinf—cost _1an0 gy 00 < 9 <180°, [J15/P12/Q5]
sin@ +cosd 6

(i) Hence solve the equation

62. A tourist attraction in a city centre is a big vertical wheel on which passengers can ride. The wheel
turns in such a way that the height, & m, of a passenger above the ground is given by the formula

h =60(1—coskt). In this formula, k is a constant, ¢ is the time in minutes that has clapsed since the
passenger started the ride at ground level and 7 is measured in radians.
() Find the greatest height of the passenger above the ground.

One complete revolution of the wheel takes 30 minutes
(ii) Show that & = 1’5 7.

(iii) Find the time for which the passenger is above a height of 90 m. [J15/P12/Q6]

63. (i) Express the equation 3sinf =cos@ in the form tan@ =k and solve the equation for
0°< @< 180°.
(ii) Solve the equation 3 sin’ 2x = cos’ 2x for 0% <x <180 [J15/P13/Q4]

4cost
64. (i) Show that the equation €937 L 15=0 can be expressed as
tan
4sin? @-15sin6-4=0.
osd

£15=0 for 0°<0<360° [N15/P11/Q4]

" . 4
(i) Hence solve the equation -
tan

TURE
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65. (i) Prove the identity | —— =7 " | 4 cosx
: 2 L IR N A\ p
| _,_—-L \i :_:. for 0 <x < 2r [ /. PI)Q‘/

(ii) Hence solve the equanon l sinx tanx

+3sin@ tan@+4 =0 can be expressed as

66. (a) Show that the equation osf
3cos2 A-4acosf-4=0.

+3sinf tanf+4=0 for 0°< 0 <360°

¢ the equation
and hence solve q cos

®) 3

C —p X

y=acosx—b

The diagram shows part of the graph of y=acosx—0b, where a and b are constants. The graph

crosses the x-axis at the point C(cos™' ¢, 0)and the y-axis at the point D(0, d). Find ¢ and d in
[N15/P13/Q7]

terms of @ and b.

67. Solve the equation 3sin” @ =4cosf-1 for 0°< @ <360° [J16/P11/Q]]

68. In the diagram, triangle 4BC is right-angled at C and M // A

1s the mid-point of BC,
It 1s given that angle ABC = 7r radians and

angle BAM =0 radians. Denoting the lengths of BM
and MC by x,
(i) find AM in terms of x,

y N
(ii) show that {jzéi;r~tan ‘( .
5

o

[J16/P12/Q5]

putube.com
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1+cosh

(i) Prove the identity D cos 6 - 4
I-cos@ 1+<cosf smBrand
(i) Hence solve, for 0° < 9« 340

. the equation

sin 6l 1+ cos@ l—cos()} B

\ 1-c059-l*c0w' .

[J16/P12Q7]

() Show that 3sinxtanx-cosx+1=0 can be written as a quadratic equation in cos x and hence
solve the equation 3sinxtanx-cosx+1=0 for 0< x< 1.

() Find the solutions to the equation 3sin2xtan2x-cos2v+1=0for0< x< 7. [J16/P13/Q8]

" 4 2 i
(i) Show that cos” x =1-2sin" x+sin’ x.

(ii) Hence, or otherwise, solve the equation 8sin® x+cos* x = 2cos® x for 0°< x < 360°.
[N16/P11/Q6]

(i) Express the equation sin2x + 3cos2x = 3(sin2x - cos2x) in the form tan2x =k, where k is a
constant.

(ii) Hence solve the equation for —90° < x < 90°. [N16/P12/Q2]

Showing all necessary working, solve the equation 6sin’ x —Scos’ x = 2sin® x +cos’ x for
0° < x £ 360°. [N16/P13/Q3]

outube.com/m [
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ANSWERS

Topic 5 - Trigonometry

Topic § -Answers ‘l_

7. sin2x+3cos2x=0
= tanlx= -3
- 2x=1084 2884
= x=542° 144)°

8. () BX =6c0s30° =33
Ci,\' =tan ' _(;X_
AX
- an"' (6510 30°)
L 4+303 )
‘ \
= tan “ "
4433

) 4C=(C kl ‘(H)

= «,3‘;’ +(44303)

52 ’4\" cm

"
9. (i) smnx==
S
X ‘]
= cos" x=]-sin" x=—
-
. 2 sin” x 4
(Il) lan” x — = —
COS X 21
| sin’ x sin® x
10. || — —
| cos™ x COs™ x
COs™ x \ln X COs™ x
—— X —
COs X SIN X +COS X

solving simultaneously gives,
a=3 b=-4

(i) y=3-4cos2x
3-4cos2x=0

=036, 2.78

put y =0,

> 2x=07255 =

= CO82x =-

(iii) 3V [ ]

hlb

y=3-4¢coslx

t i —® |
o\

[
4alat
(11

() 3sinxtanx=8

sin x
mnxx —— =

COS ¥
MNT X = 8Cos A
= 3C0ST x+8¢cosx-3=0
(M) 3¢os” x+8cosx-3=0

(cosx +3)3cosx—1)=0

> cosx = -3 (1gnored) or ¢os.x

> X 05, 289¢°

(12 )
By sine rule, BC =| —— |sin60°
L sin45° )

=6 \/{)

(" Zl.mztlcustl-:_l
2sin’ @
= ———xcosf =3
cos™ H
= 2sin’ @ =3cos
= 2(1-cos’ 8) = 3cos @

= 2cos’+3cos@-2=0
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= - = 5 h=2 =3 Ans.
(W) 2cos «3cosd-2=0 1Is. M ¢
- 1=0
= (cosP~2¥2cosh-1)=0 @) 6sm2x+3=(
) . e ) 7.
:CC““=: ” CO“{‘V-_JMM“hC‘ ::)&m:xrf' :.::lf‘;—
= 6 =60°, 300° -
L]
cmalk'sna!ucvh:—‘—; Ans.
l+<sm2x oS X 2
18. LHS =- .
0s ] +sinx
C X § ) )
j+smx) +{cosx) N 1§° = tan —
= - ‘9_ X+ 1 L 1
cos x(] < s x) e
2 - 1€ - €1 1 71
| +2sinx+sin° x+COS" X — 2x+15°=53.13° 2331
cos x(1 + s 1) —¢=19.1°109.1° Ans
2(1+sinx) 2
. 20. Ja

cosx{(l +sinx) coOsx

16. () Weknowthat, -l<cosx<l
multiply by -5 and adding a.
a-b<a-bcosx<a+b
min value =a-b, max. value=a-+b
= a-b=-2 and a+b=10

by simultaneous equations,

a=4, b=6
(i) f(x)=4-6c¢cosx
2
= 4-6¢cosx=0 = cos.rz—z—
x=482° or 31]8°
(1)
»
L
" 21. (i) LHS =(sinx+cosx)(l-sinxcosx)
y=4-6cosx . 2 2 .
=(SIN x+CcosSx){sin” x +Cos” x—sin xcosx)
6 =SIN” X +SINXCOS™ ¥ —SIN~ XCOS X
.o 1 . il
+COS XSIN” X+ COS” X —SIN XCOos™ X
p = SIN° X +COS~ X
‘ 0\ (ll) SIN° X +COS ™ X U\mt X
2 : '\ l l
! ; ! \ > tan x = lanx=—
l , ‘ \ x bl
‘ R - x=2667 206.6°

S
%
S
oo 4
(=
ra
34
o
-
31
ro
™

() tan(r-x)=-tanx = —k

-2 N~
: _ (i) tan| l—.v*\‘!:-_l_z_l_
17. LHS. = 5ln'1 At \ 2 ) tanx &
l-sinx |+sinx
sinx(l+sin x) - sin x(1 - sin x) (i) sina = ——
.4 (- V1+k

(I'=sinx)(1 +sin x)

tuhb 0

_L._



www.youtube.com/megalecture

Vit

Online Classes : Megalecture@agmail.com

www.youtube.com/megalecture

www.megalecture.com

Topic 5 -Answers ( 3 )

e —————————

11 Mathemarics (P1)

2@ MAsnx-cosx) = 2(sinx - 3cos 1) 290
= 68N X -3CosS X = 280 x — 6Cos v s r
\ 2
= 4smx = -3¢os - - -
cosy = tanx= 4 | y = 28Ny
(i) x=143.1° 323 °
2. (D 2simnxtany+3=( 0 x
[ sinx) 2
= 2sinx ]¢3=o
COS X | -1
= 2sin® x+3cos x =0
= :(]'C\‘Q: \')* ‘\\,0\\ :O S0 I
= 2cos” x - 3cosx-2=0
A2 (i)) Number of real roots =3
(i) 2cos"x-3cosx—-2=0 )
= (2cosx+1)cosx-2)=0 Equation: y= l——\—
| T
= Cosy=-— or cosx=2 (impossible) )
= 30. i 2 2 Sl =
= x= l:oo. 240° ( ) 2tan” @ ;\m =1
N2,
bl xsin® @ =1
sin.xtan x cos’ 6
26. (1 LHS = ——M — "
® l-cosx = 2sin* @ =cos’ @
'Sin.l' " Sl 4 S1 '] —_— —3
=smx( ‘ _7+(l—cosx) = 2sin* @+sin" 0-1=0
o, cos x (i) 2sin*@+sin*0-1=0
_sn°x U = (2sin2@-1)(sin? O+1)=0
cosx l-cosx | , _
_ (I=cosx)(I+cosx) L+ 1 = sinf = if or in~ € =-1 (impossible)
COS.\’(I - COS ,l') COos X = () = 45° 1550 225° 315°
(i) 1+ +2=0 = cosx=--— 0%
cos.x 3 3. () LHS-—0¢
x=109.5°, 250.5° tan (1 —sin )
- cos @
27. L.HS.=tan’ x —sin’ x :“:ﬁ;(l -sin )
_ sin? x _sin? x cos’ 0
0052 X siné(1 —sin @)
) | ) —ain?
:sm'_r(——--ﬁ—— - ]} —%
cos” x sin@(l —sin )
5 [1-cos’ > ¢ | __l+sin()__l_ |
SRl u).s‘ v sin ¢ sind
sin’ x | 2 gin? (i) 1+ 4 = sinf=1
=sin’ x 5 J S siné . 3
el 0=19.5° 160.5°

28. 15sin’ x =13 +cosx
b
= 15cos” x+cosx-2=0

= (Scosx+2)(3cosx—1)=0
?)

P

I
CoOSx=— 0or Cosx=-—_
3 5

x=70.5° 113.6°

outube.cormr
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334 L.llS..(.«,_'_, 1 ]
sinf  tan@

( L cos ) )"

sinf?  sinf )

_ (- L()\U)

l - cos 0

l +cosfl

(I - Cos ())

1-cos’ @

(i) 1-cosd

2
l+cos@ §
3
= Tcosf =3 = cos():-—7

= 0 =646° 2954°

3. G)

N A

o

-1

(i) 2cos20-1=0 =

Number of real roots = 4
(iii) Number of roots = 20

35. ()
1

| y=sinx

cos20 = l
2

R

'y =cos20

y=cos 2x

90 35

""'

(i) sin30°= %, and cos2(30°) = %

180

From graph, x =150° is the other root,

(iii) From graph, for sinx < cos 2y,
0° < x<30°,

and 150° < x <180°.

36. (1

(i)

37.

38. (i)

(i)

39. (i)

(i)

sin 2x = 2¢0s 2x
— 2x =634,

Topic 5 - Answerg | 4

7 =)
Beosc—7 =0

\_qm)( Rcos x
s 31 v)
— 1cos’ x+8cosx +4 =0
5 (3cos x + 2)(cos x4 2) =0
2

3

2
cos

cosx =

Bcos(O+707) -7 =
2
3

228.2°

3sin’ (0 +70%)
— cos(x +707) =

5 x+70°=131.87

— x=618° 1582°

—  tan2x =2

2434 = x =317 121.7°

|

tan x
COs x

L.H.S =tan x +

sin x
+

cosx sinx

.2 2
sin® x+cos” x |

sin xcos x Sin x cos x

. =1+3tan x,
Sin xcos x

=l+3tanx
tan x

= 2(tan X+

= tan’ x+tanx—2 =0
= (tanx+2)(tanx—-1)=0
= tanx=-2 or tanx=1
x=45° 116.6°

LHS. =tan’ 0 -sin* 0

)

sin“ 0 .,
= 5 -sin” 0

cos“ ¢

= sin’ 0[ —lJ

— gin? 0(1—;‘075’ )
cos” ¢

cos’ 0

]ztanzﬁsinlﬁ
Since, tan’ 0 —sin’ 0 = tan? Hsin’
= tan’0-sin’ >0

= tan’ @ >sin’ 0

= tanf >sinf@ for 0°< O < 90°.

tan2x = -3
4684, 6484
2342, 3242

sin2x+3cos2x=0 =
= 2x=108.4° 28843,
x =54.2° 44 2°
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1. O loos @=3gme (W) 2a=4
= s " F+3sinb-2=( = 2sinf -3cos@) =3Isin @ +cosd
= (2sm@-1)Nsmé = 2} = -sinf=Tcosf > tanf=-7
= =30 or 150° 6=98.1° 278.1°
(%) Smaliest positive value of 6 = 10° ) 3 2
10 4. () 2cos'f=tn"@
> =30 o p="—123 sin’ @
‘ 10 = 2co0s 0 =- 3
For largest solution of &, cos” 0
- : 2
e - 870 = 2cos @+cos"8-1=0
¥=T20+150° = @- = 200° . ,
3 (i) From (i), 2cos'@+cos #@-1=0
£ @ lcosr=3tnx = (2cos?@-1I)cos* @ +1) =0
- Sinx s 1 |
= 2008 x=3( ) = cos f=— = cosb= t =
X COs v 2 v:
= Joos“x=3sinx x I
* . = ==, —
= 2{l-sm“x)=3smx 4 4
= 2sm x+3sinx-2=0 7. ()
(W) 2cosly=3tan2) 1
= 2sin’2y+3sin2y-2=0 : v =sinlx
= (2sin2y-I)Xsin2)+2)=0 /
= y=15° 75° .
0 x
43. Tcosx-5=2sin’x
= Jcos  x+~Tcosx+3=0 -1t
= (2cosx+Ipcosx+3)=0
. ~ y=cosx-|
= x=120° 240°
] ~ sin & cos¥
4. () LHS=—o + — ;
singd +cos¢ sin#H-cosd (i) (a) 2s5mn2x+1=0
siné(sinf —cosb) +cosP(sinf ~cosd) . |
) (sin@ +cos@)siné -cosb) = sinlr=-— = y=--
- I From graph, number of solutions = 4
sin” 6 -cos” & (b) sin2x—-cosc+1=0
) 1 . > Sin2x =cosx—1
() — > =) . .
sin- & —cos- 6 From graph, number of solutions =3
- >”2l_‘ s1 0 o 48. (1) 45" x+8cosx—-7=0
— cos 8 = D o cosf =1 — = 4cos  x-8cosx+3=0
3 = (2cosx—1)2cosx-3)=0
= §=54.7,1253° 2347° 3053 1 .
= COSX == 0r Cosy=— (ignore)
45 (i) a2l +b? = x=60° or 300°
=(sin# -3cosf)’ +(3sinf +cosb) (i) From (i), x=60°
=sin’ §-6sinfcost +9cos” G +9sin” 0 . -l—():t’s()J — 0=120°

= [((sin
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v 1 cos
: . ) LHS=—-—
o o smr=yl-p° 4. ® LH cosd l+sinf
—-p’ T 1+sin@-cos’ @
() rwany-= H' ) B cos (1 »sin )
() tan( ™ =cotx “ ’ B smt’fsm‘!?
p ~ cos(l +sin @)
. p* sin@(l +sinH)
vi—} = — — =tan@
cosf(l+snd)
6. ® -l:"m“f) () tanf+2=0 = wnd=-2
= 1 :’-\:‘ = x=12]2366 8=1166° 2966°
< i . tan x + |
(i) ~g__¥-~l- - §55. (i) LHS =—
3 6 6 sin xtan x + cos x
- 11z Sinx tcps X
= §=_ - _ ___cosvt
- 2 T cinl
WX+ cos x
S1. a=1, =2 SIN X + COS X
=— > = SIN X +Cos ¢
) ey | SIN” X +¢os” x
$2. () LHS =—"__ i) sin v+ cosx=13<in r_2
l-cos@ sin@ (1) sinx+cosxy=3sinx-2cosx
_Ssin”6-l+cosé = 2sinx=3cosx = tanx:é
sin&(1 - cos ) 0983 4124 :
" X =0 J, JdL
_(I-cos“ @) —-1+cos@ )
sin 8(1 - cos ) 36. sin’!(r—l):tan‘l(,‘)
cos(l - cos8) l . 71
= = = sin (x-1)=71.6
siné(l-cosé) tanh 0 (‘l
= (x-1'=0949 = =195
(ii) — =4tanf — I:mHz:% ﬁ
tan & < 57 13sin~ @ P
P o 5 . +COSO =2
= H=266° 1534 2+ cosf
I i = 13sin” 0+ 2c0s0 +cos’ 0 = 4 + 2 cos
$3. () Since, 0 <k <1, therefore acute angle a 0 \i cost ) €os™ 0 =43 +2cost
lies in the 4th quadrant. | = 13sin"0+(1-sin"0) =4
8T .
i ) | X ) 1 l
(@) sinf=-sina ST = s b=— = sinfh=+—
[ T X !llily. 4 2
= -Vl-k N 6 =30° 150° Ans.
|
(b) tanf = -ana
f - 58. () l+sinxtany =Scosx
- =Vl-k >
- ——— sin” x
k > 1+ < 5cos x
.. 08 X
(1) & hes in the 4th quadrant, 1¢ 270° < f < 360° s X

= 540° <26 < 720°
which 1s 3rd and 4th quadrant
sin 26 1s negative in both these quadrants

MEGA

=~ COSX +SIN° X =5¢0s” x

= 0COS" x —cosy—-1=0

6 cos’ X—=Cosx—-1=0
= (2cosx—1)3cosx+1)=0
|

Cos X = ——
3

(ii)

= COSx=— Qr
~

€ =60° 109 5°

URE
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59. ()

60.

61.

62,

P

e —

sin' o cos'p
= (sin’ O cos’ O)sin’ @ + cos’ )
=sin’ 0 (1 ~sm7()) = 2sin’ 0 - |

() 2sin"0 -1

oo -

NE

= sin’ @ == > sinf = ¢ -

0=60° 120 . 240°, 300°
The associated acute angle a lies in the

2nd quadrant.

() cosO=-cosq
— k

)

-—\/l—l\: a !
R

(i) tanf = —1an o -k |

k

T T
Vi-k?
(i) sin(G+x)= &

[

sin () - cos. 9
sin 0 +COos ()
Divide numerator & denominator

() LHS =

by cos@
g ome
06 o
(i) '#n0-1 tang

and+| 4
= 6(tan@

=

-1) = tanf(tang + 1)

tan’ g - Smn()+b-()

= (tan@ - 3)(mn()~-2) =

= anfd =3 tan@) =2
0=634° 7| ¢o

(i) Helghl IS greatest when Coskt 15 least e

- Breatest height, 4 = g0 (=) =120 m

(i) When ¢ - 30 minutes, angle kr = 2 radians,
= k(30) =24 = k ]{:
(i) 90 = 60y - cos | ” st)
‘)() |
= cosfr=]- > cos % -
()() 2
m 2r 4r
= —t = T, Oor
15 3 R}

= =10 min, o =20 min.
time for which

=20-10 = 10 minutes

Passenger i1s above 90 1n

63. ()
(i)
64. (i)
(ii)
65. (i)
(ii)
66. (a)
(b)

[ upu 5 Aﬂ.m 7

Isinf = cosh

= tanf = : = =184"
Ysin’ 2y = cos’ 2x
| |
: 2 = - = tan2x = ¢ —
= tan‘ Qx 3 > Ji
= 2x=30° |50°, 210°, 330°
©=15% 75° 105°, 165°
2
4cos04H_0 4cos 0“530
sing . siné
cosf)

= 4¢os’ 0+15sind =0
= 4sin20—lSsin0—4=0

4si|120~155in0-4=0
= (4sing t(sin@-4) =0

:>sin0:—£ or sin0=4(ignorc)

345.5°

2
Lhs-( L] ]
SInx  tan x

2
( l COS x
SinX  sin x

. 2
_ (1-cos x)

= 0 =194.5°,

. bl
sin” x
(1 -cosx)2
— e —————
I -cos? x
(1 -cos r)
— - X)

l~wsx
(1 —Cosx)(1 +¢os X)

l-c»cos,r
l-cosx 2
l+cosxy 5
3
= lo2cns.r:5—5cuwc = CoSxy=_
2
=113 radians,

5.15 radians.
|

4 3sin0 tang +4 =0

cos @)

. ,,J“ 3\1n ()
cos() u)a()

> 1+ 3sin g tdcos0 =

> Jcos? 0 - 40860~ 4 = 0

Hencee, (3coso 0»2)(cos()~2) =0

2
= Cosf = = or CosO =2 (j

4=

IMpossible)
= 0=13] g

» Or 22870
Subst. pnints C and
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67.

69.

70

Topic 5 - AnSwery

v S = COS
o @) LHS=cos o
Ign‘ H =4d4cosh -1 —=(]-sin" x)
) . s
= lcos B+ 4cosf-4=0 ~]-2sin” x+sin x
2)cosf+2)=0 3l
= (cosf-2Ncosb =+ <) - gigm‘,x“ﬂ‘—““_’w‘ .
2 Al
— cosf =+~ or cosf = -2 (1gnore) _, gsin® v+(1-2sin’ t+sin* 1)
’ Y1 .
:ﬂ:lﬂ:'.m ll]i: &l ‘syr,'{
I o _ |
4 4‘: 4(*_‘\1\/"; — sin \:6 = SIinx= i'*‘,:‘
) WmA4BC. an_—=—— = s ety ‘ 3
- 3 (= 353° 14475 2153° 3
In AAMC, using pythagoras, AM = xVI:
- I ‘ 2x=3(sin2x-cos2
(i) In AAMC, 72. (i) sinl 2x+3coslx =3 cos 2x)
- [ 1_ | divide throughout by cos 2x,
tan v;(— = ——lf — ‘{AC = tan | 5 = | o -
23 L 2V3 sin2y 3cosix z(sm-x Cos 2x
=3 e
I ABC cos2x  COs2x cos2x cosly)
| I tan2x+ 3 =3(tan2x 1)
Fo-—x = - ==
§+3x+an A2 v -
} tan 2x = 3
= f=lr-un!| x| (i) tan2x=3
6 L 2V3) .
— 2y=-108.4° 71.6
l+cos@ 1-cosé — y=-542° 358°
i -
® l1-cos@ 1+cosé i i o i
(1+cos8)° - (1 -cosB)* 73. 6sin- x—5c0s” x =2sIn” x+Cos” x
= N b : )
(I -cos@N1+cos8) — 4sin” x=6C08" X
~1+2¢ —cos® ;
:l*-~0~9*L03 @-1+2cosf—cos™ - tan“.vz% N t:m.\‘=t\/§
sin’é 2 2
4cos b 4 4 x=50.8°, 129.2°, 230.8°, 309.2°
" sin’6  sin@(3nf)  sinfrané
COSH
(i) smt9 —— =
smUt.mt?
4 4
> ——=3 > wunf=-
tan ¢ 3
6=531° 2331°
() 3simxtanx-cosx+1=0

Isin® x

-cosx+1=0
Cos x

= 3ll~co>:11«cosz x+cosx=0

— 4cos’ x-cosx-3=0

= (4cosx+3)cosx-1)=0

3

= 0sx=-— or cosx=]|
4

x=2419, or 0 radians.

(i) Replacing angle x by 2x, we have,

2

3
= cos2x=-— or cos2x=]|
4
= 2x=2419, 3864, 0, 2r
c=121 193 0, r radians
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Topic 7 Binomial Expansion |

TOPIC 7

Binomial Expansion

The first three terms R . - ; _ _
4. The firs ) in the expansion of (2+ax)". in ascending powers of x, are 32-40x +bx Find
the values of the constants n. g and 5
[J06/P12/04]
P ! N | > X
5. Find the coefficient of < in the expansion of | x+= | . [N()ﬁfl’l.”Q//
)
x
6. () Find the first three terms in the expansion of (2 + u)* in ascending powers of u.
(ii) Use the substitution « = r = x? in your answer to part (i) to find the coefficient of x in the
expansion of (2+x+ \‘: ) [AV()?'/PI-’/Q-;]
7. () Find the first 3 terms i the expansion, in ascending powers of x, of (2 +x?)3.
(i) Hence find the coefficient of x* in the expansion of (1 + x%) (2 + ). [J08/P12/0Q3]
p 4\6
- ~ 2 . [ X < . ,
8. Find the value of the coefficient of x= in the expansion of | S+ } [NOS/P12/Q1]
Wz
9. (i) Find the first 3 terms in the expansion of (2 - 3x)° in ascending powers of x.
(ij) Hence find the value of the constant a for which there is no term in x° in the expansion of
(1 +ax)2 ~3x)° [J09/P12:03)]
10. (i) Find the first 3 terms in the expansion of (2 - x)° in ascending powers of x.
(ii) Given that the coefficient of x? in the expansion of (I + 2x + ax?)(2 - x)® is 48, find the value of
the constant a. [NOYPII/Q3]
Il. (i) Find, in terms of the non-zero constant k, the first 4 terms in the expansion of (kK + x)¥ in
ascending powers of x.
(i) Given that the coefficients of ¢ and © in this expansion are equal, find the value of 4.
[NO9/P12/Q2]
Do F oy 3) | ‘
- () Find the first 3 terms in the expansion of | 2t~ ~J in descending powers of x.
\ X

.. 2 / 5
(i) Hence find the coefficient of x in the cxpansion of (l+——,)L2_r——] , [J10/P11/Q2)
\ "' 't/ -
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. < . s of
13. (i) Find the first 3 terms in the expansion of (I +ax) m ascending powers of x

< -
(i) Given that there is no term in x in the expansion of (1-2xX1+ax), find the value of the

constagt a
. N o I b
(iii) For this value of a. find the coefficient of ©* in the expansion of (1-2x)1+ax) {Jiopyp 08
( 2\°
14. (i) Find the first three terms. in descending powers of 1. in the expansion of WX —w"
(i) Find the coefficient of x* in the expansion of (l +x )| x- :\ [J10/p3 Q)

S. In the expansion of (1 + ax)®, where a is a constant, the coefficient of x is -30. Find the coefficien
of X [N10/PLIgy

16. () Find the first 3 terms in the expansion, in ascending powers of x, of (1 -2t

(i) Find the coefficient of x* in the expansion of (2 - x?)(l -2 [N10/P]2 Ql

, 9
. - 1
17. Find the term independent of x in the expansion of | .\'——:j . [NIOP]yQI‘:

\
18. Find the coefficient of x in the expansion of (x+ J . [J1I/PLINQI
X" )

4 06
19. (i) Find the terms in x* and X in the expansion of (1 —%.\'\) .

(ii) Given thar there is no term in x° in the expansion of (k +2x)(l —%.t )",

find the value of the
constant & -

[J11/P12QY

20. The coefficient of x* in the expansion of (g + x)° ~ (1 — 2x)°,

: where a 1s positive, is 90. Find the vahe

of a [J11/P13Q

21. Find the term independent of x in the expansion of [(Zx + —,\l : [N11/P1QL
X

22. (i) Find the first 3 terms in the expansion of (2 - vy

'n ascending powers of y.

(i) Use the result in part (i) o find the coefficient of x* in the expansion of (2 - (2x -y

(N11/PIE

- cneffiria - 2 . . . . - _ ) . .
The coefficient of x* in the expansion of (A +-%,r) 15 30. Find the value of the constant k.
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@ Heoce find ®e coefficrem of * = e aypammoe of (2 - O O INI2PLIA]

A I B oxpansxoe
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.
-
|
)
s
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’
/A
¥
Y
‘
3
g
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-
’
/
iy
7
o~
-
A
p-
-
£
’l
A,
o4
Z
»
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=
[ N

] .

29, Fmd the coefhcent of x = B¢ opans of [2-2x IN12PI3RQI
S o ] oy} e . e B A Bt Areae tarvns Wi ] 2 s

30 () [nthe expressoon (1 - 200 2 2 noa~zerv comstant Find the finst theee terms when (1 - pu)® s

oxpanded @ ascenxbing powers of X

(D k = gven that the coethorent of « w the axpaamoa of ( Ul - 20 i mero. Find the value

- -
ok 2

31. Find the coefhicient of r 0 the expansion of

I l
y |x—-——
- 4
2 | ) : N “
(m) I+ X" Wix - 3 gL €
P 4
32. (i) Find the first three terms in the expanswoa of 2 . ascending powers of

33. (i) Find the first three terms when (2 = 31)° iy expandad n ascending powerns 0f

(i) In the expansion of (! = axi2 = 3v)°, the coethicient of = 15 zero. Find the value ot a

34. (i) Find the coefficient of ©* n the expansion of (v - 2«
(1)) Find the coefficient of ¢ in the expansion ot (x = )

(iii) Hence find the coefficient of ¢ in the expansion ot [1 = (v = i) NI PISOS)
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\7 bl
Find the coefficient of X8 Ly /‘II‘)/PIIrQ‘/
The coefficient of x> in the expansion of (a + x)° + (2 - x)® is 90. Find the value of the poqm\t Q3]
constant @ [J12/P12
‘ : ' _ o+ b
The first three terms in the expansion of (1 - lr)z(l + ax)®, in ascending powers of xv,are | - % * .
B /
Find the values of the constants a and b. [J12/P13/Q:
@ Find the first 3 terms in the expansion of (2x — x%)® in ascending powers of x.
: . 5 2/ /04
(i) Hence find the coefficient of x* in the expansion of (2 + x)(2x - e, [N /P11/Q4]
In the expansion of (x: —3] the coefficient of x* is —280. Find the value of the constant a.
X 2,
[N12/P12/Q1]
Find the coefficient of x> in the expansion of (Z—Jz-x)’ . [IWZ/'P”/QU
6
() In the expression (I - px)®, p is a non-zero constant. Find the first three terms when (1 — px)” 18
expanded in ascending powers of x.
(i) It is given that the coefficient of x2 in the expansion of (I —x)(1 - px)® is zero. Find the value
orr [J13/P11/Q2]
Find the coefficient of x* in the expansion of
/ ] l 6
o (-5
(ii) (l+x‘)(21—-:2——) [J13/P12/Q2]
(i) Find the first three terms in the expansion of (2 ax)® in ascending powers of x.
(ii) Given that the coefficient of 2 in the expansion of (1 + 2x)(2 + ax)’ is 240, find the possible
values of a. [J13/P13/Q4]
(i) Find the first three terms when (2 31)0 is expanded in ascending powers of x.
(i) In the expansion of (1 + ax)(2 * 3x)°, the coefficient of x* is zero. Find the value of a.
[N13/PLL/QI]
(i) Find the coefficient of x* in the expansion of (x + 3,
(ii) Find the coefficient of ¢* in the expansion of (x + 3x%)°.
(iii) Hence find the coefficient of ¥ in the expansion of [1 + (x + 3x%)]°. [NI3/PL3/OS)

MEGA LECTURE

lectur



www.youtube.com/megalecture

Online Classes : Megalecture@agmail.com

www.youtube.com/megalecture

www.megalecture.com

AL Mathematics (P1) ,-,-T0pw 7 Binomial Expansion L

L

z [J14/P 1113,

1
3S. Find the term independent of x in the expansion of | 4x + e
!

-

: : 2 a\ JI4/P 12100y,
36. Find the coefficient of x¥ in the expansion of 4141"‘%—'\') [J14/121y

<
. (5 2) (J14/Pi30n
37. Find the coefficient of x in the expansion of | x == | . (JHEE13Q1)
X

38. In the expansion of (2 + ax)’. the coefficient of x is equal to the coefficient of x=. Find the ’\aluc of
[NI14/P]} Q)

the non-zero constant a.

. s
39. (i) Find the first 3 terms, in ascending powers of x, in the expansion of (1+x)".

,\S .
The coefficient of x* in the expansion of (1 +(PX+-“)) is 95.

(ii) Use the answer to part (i) to find the value of the positive constant p. [N14/P]2 03)

40. In the expansion of (2 + ax)%, the coefficient of x? is equal to the coetficient of x*. Find the value of
the non-zero constant a. [NI4/P13Q1)

41. (i) Find the first three terms, in ascending powers of x, in the expansion of
@ (1-x°,
® (1+2x)°

(ii) Hence find the coefficient of x* in the expansion of [(1=x)(1+2x)]°. [J15/P11/Q5)

42. (i) Find the coefficients of x* and x° in the expansion of (2 — x)°.

(i) Find the coefficient of x* in the expansion of (3x + 1)(2 — x)°. [J15/P12/Q3]

43. (i) Wnte down the first 4 terms, in ascending powers of v, of the expansion of (a — v)°.

(ii) The coefficient of x* in the expansion of (I — ax)(a - x)* is ~200. Find the possible values of the

constant a. [J15/P13/Q3]

. 2—1”\ 5 . . .
44. In the expansion of l——-J(u+ v)”, where a 1s a non-zero constant, show that the coefficient of
a

X% is zero. [N15/P11Q!]

. . 7 . - . ; )
45. In the expansion of (x+2k)’, where k is a non-zero constant, the coefficients of v* and x> are equal
JN1sP120Y
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1 Mathemasicy (P1) \ Topx 7 Binomial Expansion - »
. ymmcocﬁ’mcr'of:r-g&m@mmm l-_°_~ \‘P‘V-r’
} "’
¢7. Find the term mdependent of 1 in the expansion of | 3 (216 P1IRQI]

48. Find the term that is independent of 1 in the expansion of

® |x--|
\ L 4
3 2\* )
@ [2+=| x-=| [J16/P12°Q4)
x“/ x/
1 )
49. Find the coefficient of x in the expansion of | — 1 3¢% | J16/P13/Q1)
p L 3x J {
X

\8

0. Find the term independent of x in the expansion of | 2x + . [N16/P11°Q2]

ro
-
~—

§1. In the expansion of (3—31\(1 *;' . the coefficient of x is 7. Find the value of the constant n and

hence find the coefficient of 2. [N16/P12/Q4]

)
e

The coefficient of x° in the expansion of (1-3x)° +(1+ax)’ is 100. Find the value of the constant a
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o ANSWERS — )

Topic 7 - Binomial Expansion I
4 Y TPAN lan‘"‘"ﬂ—'l‘, (2)" % (ax)’ . o k"sk-“:gk&‘: ‘SM("

= 32 40x+ by’
companng the co-efficients, we have,

n=S, a=-%. b =20 12. (i) 32x° -240x" +720x
5 9
2y - (ii) 'l+‘_)(v 2404’ +720%)
c T :“(‘,m“'L—i =°C 2y ()" Lox
B x ) ... —480x+720x+ -
for x>, r=2, - coefficient of x* =60 — coefficient of x =240

6 @ ‘24u)(:3:+8(‘14‘?\“113 13. (i) I+5ax+10a"x"

(i) Given substitution 1s. i = x +x° (i) (1-2x)(1+Sax+10a"x +)

2+ x+x°)=32+80(x+ \'1)+80(.\'+ ,\':|:

(<

= +5ax—2x+-
2
=32 +80x+160x" +160x" +80x* - 5a-2=0 = a=7
+)

cocfficient of x” =160 (1ii) (1—2):)([4-5(1.3:4—10(121'2

0 32 +80x° +80x* = +10a"x" = 10ax” +---

b 3 2 2
@) (1+x')(2+x7) coefficient of ¥’ =10(;) —lOL;): - 24
t(l¢:j:<—_(‘)(3:‘SU\:*SUIJY" ) . .
collecting the terms containing x* gives, 14, () x°—12x* +60x°
N 4 - 5
coefficient of 1™ = 272 (i) (1+7)(x® —12x* +60x7)
/NG /g = —12x* +60x* +-
ec |2l |2 . 4 _4e
8. I.,=06C[7] L . coefficient of x* =48
\*/
2 =9 )
forx®, r=2 ) . 15. l+6ax+15a x” +20a° %+
(x)(2) 15 a=-30 = a=-5
> =I5\ S| =] =~ bu “‘ ‘ .
NN 4 coefficient ot x” = 20a” = -2500
, 3
oefficient of x* =3 _ ,
. 4 16. (1) |-16x f2y
9. (i) 32+240x+720x° () 2-x)d-lox v 1i20h)

) ) 4
(i) () +ax)(32+240x+720x") #2240 '“': ‘
Terms containing x> are, 720x° + 240ax’ coefhicient ot x™ = 240
= 720+240a=0 = a=-3 .
| 1. 1= (L)
10. () 64-192x+240x° ey
) for term independent of x, r =3
(i) (1+2x+ax?)(64 -192x + 240" + ) v cpendent ol x,
, o ) > [4 = —&4
= . +240x° =384x" +0d4ax” + .

= 240 -384+ 640 =48 — u =3
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7. = —(.-,113-7" i—
2 |

for term in X put r=2

= T.=:}(‘])=&‘!' (‘!‘(’m.‘f"““f =84
. 3 Y} 9 11% 340
(i) 1-Zx 2j-cya—yx -"—3x +
2 2 4 8
1€ . <40 26.
fleemsnx* andx are — x“ and - — 1
. 9 15 35
() “":Jl]-:r‘!”v —»-H'fx’!
] 135 h 135 ,
Terms in x* are, - —xk+—x
13§ 13§
:_«‘T—O:)k-l 27
(@+x) +(1-2x)°
=(a’ +Sa*x+10a’'x? +10a°x" + )
+(]—]Jr‘(y().r:—l(wﬁr']»--'
=( +10a’c' + )+ (--160x" + )
) 28.
= 10a“ -160=90 = a=S5§
T. =°C(2 (L
red I(‘l) “~—:\
A 29
for term independent of x. r =2
= T, =1515)=240
@M (2-3)° =2 -52)*v+10(2)°y* + 30.
=32-80y+807 +-.
(i) Substitute, y = 2x - x~ n (i),
12-(21-1:))“
~80(2x - x?) +80(2x - x° )’
= +80x% +320x° +
BOx® +320x 31.
coefficient of x* = 400
10 5
Qk¢1,)-1 RERTIRLES
3 9
10
- —k’=30 = k=3
9
1 (20} (L) 3.
La='C(2) -7
r )

fortermin x°, r =3
= T, =35(-16x°) = - 560x°

coefficient of x* = - 560

(Jl'_"l\d‘l|‘ ¢Iﬂﬂ‘t‘ » '

+(64 1921+ 2401 - 160, |

3 2 2.3 3
in v onlyare: 10a°x -160x

10g° -160=90 = a

erms
=$
-
:\i:ﬁ*n"\

Ay LA Wl +6ax+15a“x)
[«(ba-4)x+(15a" -24a+d)x +

by comparing with 1 - x +hx’, we have,

L
2
(i) (2r-1)" =64x° ~192x” + 240,
(i) (2+0(64x" —192x +240x% + )

— ... +480x" —192x" +

. N
cocfficient of v = 288

o -i} =M —7ax #2160 -3540
\ X
- -35°=-280 = a=2
(2-4x) =27 -224x+168¢7 - 70¢°
coefficient of ¥* = =70
(i) (l—p.r)6 = l—6px+15p3x:
(i1) (l—.t)(l-(1p_\'+15p:.\':)
= 15p T kbpXt
s b
= 15p +b6p=0 = p=-=
h)
L 1Y . a \
(i) [ 2v-——| =64x" ~96x* +60x* -20+)
| 5y
co-efficient of x* = 60
(i) (1+x7)(641° =960 + 60x° =20+
=460 200"
cotticient of x° =40
() (2+ax)’ =32+80a.x+80ax’
(1) (1420032 + 80 x + 80> +--4)
= 180477 +160q x>+
= 80a” 1 160a = 240
s u’ Fla-3=0 = q=-3 orl
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‘Luamf"‘"""”( ) B Topic 7-Answers 5
'y - M ; P 3
g @ (2+30) =644 57612 2160x @ @ (-0 =1-6r+151
i) (1+a@)64+5 761+ 2160x° ® (1+20)° =1+12x+60¢
+2 “" S 4 .r é b
= ;1(’0‘ p f\dt (") [’;"r"]’:x)r - ‘l—[)‘.(l‘.()
. 7160+ 576a = =-17% . ]
= _160 §76a 0 = a 37 . !;_6145]“1‘[2‘.(’0( )
3‘ (“ “&:‘l:i‘ = !‘ ‘l:.ls ‘_‘4,“ “,‘(l,\\- Lﬂ](' 3 ¢b(’]3: -T2 ‘I_‘.l‘ + .
’ 1 p VS = )
coefficient (‘fl" =81 — coefficient of x =60-T2+15 =1
@) (re30) =2 +15x" 49027 < 2704 Q2. H)e- :(,‘xqu + 240x - 160x" +
cocflicient of ' = 270 Coefficients of x* and ¢’ are 240 and - 160
(iii) j‘t-‘*-‘-‘"]' (i) Gx+D2-0°
cle 4 5Cx 436N x4 30 = (3x+1)64-192 «+240¢° -160x") ‘
Z1e - +5(81x")+ 2705 the terms in x* only are, 720" - 160x
coefficient of x* = 405+ 270 =675 coefficient of ¥ =560
o Y B () (-0 =a®—Sax+10a’c 102’5+
8 .= ='C, 41) |
2%, (ii) (l~a.r)(u' -Sa ):+lOa X 2 _10a° O+
for term mdcpendunt of x, r=06 o _ 1082 —10a% %+
2 4 _ "
- T.=78(16)[——]=7 = -10a —1(3a =-200
. = (a*-4)a +5) = a=1%2
, 5\ 6
___( [ 2x
3. (x5 14, Ll—— (a+ )’
2 x) a
3 ( X 6 ,\" N )
:("X-"L(:) _6(—{)*151-’-:0(”’ :(1——1(0 +5atx+10a’ ¥ +)
< \
= 015x2—160x:+ =..- +10a S Z10a’x +
2 < ) 3
coefficient of x~ =-145 10a’ =10a” =0
2 45. (x+2k) =2k +x)
- _ 10 _ T 4.Q . R
. | ¢ -:; - 10x" +40x" =50 Termin x' = C,(2k) fo? - 280&°
/
coefficient of x = —80 Fermin ¥ = 'Co(2k)" " (x) =84k’ x
) . Coetficient of x* = Coetficient of ¥’
38. (2+ax) =128+448ax+672a x" +- .
. - o 2 280k} =84k* = k=-—
coefficient of x = coefficient of x 10
= 448a=6724" = a=- o9y
3 46. b5
S |
: s 2
= ( 6 P )
39. () (l+x) =1+5x+10x ‘ (9 () ; )
5 \S | ‘ "’“ : \’_— | ‘ — N
(1) (lr(p.l’#x')J =1+5(pys ) l0(pre ) ) 3 } l\ . ) \ 3 ‘\ X /
2 ares Sy 4 2.2 Oy,
erms i x ‘only BIF; S l”/) ' > coethcient of = 2[{ ‘\l (9)° 7
= 5+10p” =95 = p=3 \3)
40. (2+ax)® =64 +192a x +240a° ¢’ +160a’x’

coefficient of x* = coefficient of ¥’
3

5

= 2404 =1600° = a =
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. e
7. T, =% (x) -

L 2x
for term independentof x, r=3
27 ) 3s
— T‘::O‘ _;‘z-l_:
. 8 2

218 °
s o (“:’ =" —12x* + 60x% ~160 +-
X

term independent of x = —160

(i) {:‘i [+ 123" 46027 ~160+ .. |
X

- =320+180+--..
term independent of x = —[40

5 ’I 3 r
49. Tr.:='C,I\;] (3.r2)

for term in x, put r=2
= I, =109x) =90x - coefficient of x =90

50. T.. =% (2« 8-r(LJr
(2x) P~

For term independent of x, put r =2

= I = 28(64)(%) =448

S1. (3—2:)(]+§) =(3-2_r)(l+n('2—‘)+"C:(%)+...
The terms in x only are, 3n(§)—‘_
= %n~2=7 = n=6

N
now, the terms in x? are, 3"C,(L)_2x("_x)
- 2

2

= 3°C(E)-6x2 = B2 _(2_ 21,

2(4) X 41' 6)( 4,1
coefficient of x? =%

52. (1-3x)° +(I +ax)®
(I-18x+135x% —540x° +..
+(l+Sax+lOaz.r3+lOa‘.\~3+‘..)
:(""540X3+"')+(---+10a3x3+--~)
= =540+10a’ =100 = 4-4
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MEGA _”_LECTURE

alectur



www.youtube.com/megalecture

0k v s
p\ ﬁm‘g«w megalecture com 4,‘ e

N
o Marhomatics (P) Q -, "‘i ‘
. "r. 4nfh-w1\ JM(MM< P""f"“"“' !

—— ~——— ToPICg
Arithmetic And Geometric Progressions

Fach year a company gives a grant 1
grant 1o a charity The amount given cach year increases by 5% of its

value in the preceding year The grant in 2001 was $5000. Find
¥
() the gramt given in 201 |
(i) the ol amount of moncy given o the chanty during the years 2001 1o 2011 inclusive
[J06/P12/Q3]
@) Find the sum of all the integers between 100 and 400 that are divisible by 7.
@ The first three terms in a geometric progression are 144, x and 64 respectively, where x is
positive. Find
(i) the value of x,
[NO6/P12/Q6]

(i) the sum to infinity of the progression

The second term of a geometric progression 1s 3 and the sum to infinity is 12

() Find the first term of the progression

An anithmetic progression has the same first and second terms as the geometric progression
’ [JO7/P12/Q7]

(i) Find the sum of the first 20 terms of the anthmetic progression.

a and the common difference is ¢, where d #0.

[IC progression is
I 5th term

The st term of an anthme!
(i) Wnte down expressions, in terms of @ and «, for the Sth term and the
The Ist term, the Sth term and h term of the anthmetic progression are the first three terms of a

gCOﬂlCUIC progression
(1i) Show that 3a = 8d
’/ NOT7 }:Av.‘ ‘,‘)4

INCUIC progression

(iti) Find the common ratio of the geor

|

the

n s 81 and the fourth term s 24 Find

The first term of a geometric progressios
() the common ratio of the progressior

(1) the sum to infinity of the progression
The second and third terms of this geometric progression are the first and fourth terms respectively ot
an anthmetic progression

e progre [J08/P12/Q7)

(iii) Find the sum of the first ten terms of the anthmenc progression

The first term of an anithmetic progression is 6 and the fifth term 1s 12, The progression has n terms

and the sum of all the terms 1s 90. Find the value of n.
[NOS/PL2/Q)3)
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11

12

13.

14.

18

16.

17

18.

(@) Find the sum 1o infinity of the geometnc progression with first three terms 0.5, 0.5' qnd ¢ ¢

®) The first two terms in an anthmetic progression are 5 and 9 The last term in the Progression
L |
200 Find the sum of all the terms in th progressyon

the oaly term which 1s greater than 2
(J0%:p);
4 ,U,

The first term of an anithmetic progression 1s 8 and the common difference 1s d, where ¢ » ¢ The firy
term, the fifth term and the eighth term of this anthmetic progression are the first term, the secong .t_;
and the third term. respectively, of a geometne progression whose common ratio 1s r .

(M Write down two equations connecting d and » Hence show that 'nd find the value of

() Find the sum to infinity of the geometric progression

(i) Find the sum of the first 8 terms of the arithmetic progression. (NO9/py, o

A progression has a second term of 96 and a fourth term of 54. Find the first term of the Progressiog

in each of the following cases
(1) the progression is arithmetic,

(1) the progression i1s geometric with a positive common ratio. [NO9 P12/,

The minth term of an arithmetic progression is 22 and the sum of the ficst 4 terms is 49,

() Find the first term of the progression and the common difference.

The nth term of the progression is 46.
(1) Find the value of n. [JIU“PH,’Q;/

(3 Find the sum of all the multiples of 5 between 100 and 300 inclusive.

(b) A geometnic progression has a common ratio of —% and the sum of the first 3 terms is 35 Find

(i) the first term of the progression,
(ii) the sum to infinity. [J10/P12/)

The first term of a geometric progression is 12 and the second term 1s -6. Find

(i) the tenth term of the progression,
(ii) the sum to infinity. [J10/P131I]

(3) The fifth term of an anithmetic progression 1s 18 and the sum of the first S terms 1s 75, Find the

first term and the common difference
Find the sum to

[N10/P11QS]

- - . p - )
() The first term of a geometric progression is 16 and the fourth term s %

infinity of the progression

(a) The first and second terms of an arithmetic progression are 161 and 154 respectively. The sum ol
the first m terms is zero. Find the value of m
as common ratio ». T'he sum of lh".

(b) A geometric progression, in which all the terms are positive, h
[NIOPLAE

first n terms 1s less than 90% of the sum to infinity. Show that »" -0 |
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e

e it

) A geometric progresson has first term 100 and sum 10 mfinsty 2000 Find the second term
@™ An anthmenc progression has third term 90 and fifth term %0
® Find the firs 1erm and the common difference
@ Find the value of m given that the Sum of the first m terms s equal to the sum of the first
(m + 1) term

(W) Find the value of » given that the sum of the first n terms is zero [NIOPI3IQ9]

A television quiz show takes place every day On day | the prize money is $1000 If this is not won
the prize money s increased for day 2 The prize money is increased in a similar way every day until it
® won. The television company cons dered the fo'a‘mvnn-g two different models for increasing the prize
maoncy

Model |

Increase the prize money by $1000 each day
MO\‘;(" :

Increase the prize money by 10% each day

On each day that the prize money 1s not won the television co
amount donated 15 5% of the value of the

not been won. Calculate the total
(® if Model 1 1s used,
(1) f Model 2 is used

mpany makes a donation to charity. The

prize on that day After 40 days the prize money has still
amount donated to chanity

[J11/P11/Q8)

(@) A arcle 1s divided 1010 6 sectors in such a way that the angles of the sectors are in arithmetic
progression. The angle of the largest sector is 4 times the angle of the smallest sector. Given
that the radius of the circle 1s § cm, find the perimeter of the smallest sector.

®) The first, second and third terms of a geometric progression are 2k + 3, k + 6 and k, respec-
uvely. Given that all the terms of the geometric progression are positive, calculate

(i) the value of the constant £,

(i) the sum 1o infinity of the progression. (J11/P12/Q10]

@@ A geometric progression has a third term of 20 and a sum to infinity which is three times the
first term. Find the first term

() An anthmetic progression is such that the cighth term is three times the third term. Show that
the sum of the first cight terms is four times the sum of the first four terms

[J11/P13/Q6]

(8 The sixth term of an anthmetic progression is 23 and the sum of the first ten terms is 200. Find
the seventh term

(®) A geometric progression has first term | and common ratio . A second geOmeNne progression has
first term 4 and common ratio :r Ihe two progressions have the same sum to infimty, S Find
the values of r and § [N11/P11/Q6]

I5. The sum of all the terms in
the progression is 525, Calculate

(i) the common difference of the progression,
(ii) the last term in the progression,

(iii) the sum of all the positive terms in the progression
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| be received each vear for sports

M A college agrees 2 sponsorship deal i which grants w1 e yed qup.
ment This grant will be $4000 in 2012 and wiil increase by $% each year. Calculate
(@) the value of the grant in 2022, )
(ii) the total amount the college will receive in the years 2012 1o 2022 inclusive IN11/P}; 0 {
25. The first and second terms of a progression are 4 and & respectively. Find the sum of the firg
10 terms given that the progression 1s
(i) an anthmenc progression.
(1) a geometnc progression (NIl PHQ»
26. (a) The first two terms of an arithmetic progression are | and cos® ¢ respectively. Show that the syp
of the first ten terms can be expressed in the form a - b sin? x, where a and b are constants 1y

be found

M) The first two terms of a geometnic progression are | and 1
() Find the set of values of # for which the progression is convergent.

(i) Find the exact value of the sum to infinity when 6= -é,'r. [J1

27. (@ In an anithmetic progression, the sum of the first » terms, denoted by S,, is given by
S, =n’+8n

Find the first term and the common difference.
®) In a geometric progression, the second term is 9 less than the first term.

28. The first term of an arithmetic progression is 12 and the sum of the first 9 terms is 135,

(i) Find the common difference of the progression.

The first term, the ninth term and the nth term of this arithmetic progression are the first term, the

second term and the third term respectively of a geometric progression.

(ii) Find the common ratio of the geometric progression and the value of n.

29. The first term of an anithmetic progression 1s 61 and the second term is 57
n terms is n. Find the value of the positive integer n

Topic 8 Arthmetic And Geometri Pme'rmms 4

— \\

tan” @ respectively, where 0< g 1,

The sum of the second

and third terms 1s 30. Given that all the terms of the progression are positive, find the first term
(J12/P12/Q7)

2PLA

[J12/P13/06]

The sum of the first
[N12/P117Q!]

30. (a) In a geometric progression, all the terms are positive, the second term is 24 and the fourth term

1S HJ,- Find

(i) the first term,
(ii) the sum 1o infimty of the progression.

(b) A circle is divided into n scctors in such a way that the angles of the sectors are in
progression. The smallest two angles are 3° and 5° Find the vialue of n
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MEGA LECT

arithmeue
[N12/P12/08]



www.youtube.com/megalecture

41 Mathematics (P1)

Online Classes : Megalecture@agmail.com

www.youtube.com/megalecture
www.megalecture.com

Topic 8 Adrithmetic And Geometric Progressions | 5

31

3.

33

3s.

36.

37.

38.

The first term of a geometnic progression is 54 and the fourth term is 24 Find
(i) the common ratio,

(ii) the sum to infinity. [N12/P13/Q5]

The third term of a geometric progression is ~108 and the sixth term is 32 Find
(i) the common ratio,

(it) the first term,

(ii1) the sum 1o infinity. [J13/P11/Q4]

(@) The first and last terms of an arithm
first four terms is §7. Find the num

®) The third term

etic progression are 12 and 48 respectively. The sum of the
ber of terms in the progression.

of a geometric progression is four times the first term. The sum of the first six

terms is k times the first term. Find the possible values of . [J13/P12/Q10]

(@) In an arithmetic progression, the sum, S, of the first n terms is given by S, = 2n* + 8n. Find the
first term and the common difference of the progression.

M) The ﬁrs!_ 2 terms of a geometric progression are 64 and 48 respectively. The first 3 terms of the
geometric progression are also the Ist term, the 9th term and the nth term respectively of an
arithmetic progression. Find the value of . (J13/P13/Q9]

(a) In an arithmetic progression the sum of the first ten terms is 400 and the sum of the next ten
terms is 1000. Find the common difference and the first term.

(b)

A geometric progression has first term @, common ratio » and sum to infinity 6. A second geomet-
ric progression has first term 24, common ratio 2 and sum to infinity 7.

Find the values of @ and r. [N13/P11/Q9]

(@ An athlete runs the first mile of a marathon in 5 minutes. His speed reduces in such a way that
cach mile takes 12 seconds longer than the preceding mile.
(i) Given that the nth mile takes 9 minutes, find the value of n

(ii) Assuming that the length of the marathon is 26 miles, find the total time. in hours and
minutes, to complete the marathon.

(b) The second and third terms of a geometric progression are 48 and 32 respectively. Find the sum
to infinity of the progression [NI3/P12/Q7]

(@) In a geometric progression, the sum to infinity is equal to cight times the first term. Find the
common ratio.

(b) In an arithmetic progression, the fifth term is 197 and the sum of the first ten terms is 2040. Find
the common difference. [N13/P13/Q5)]

An arithmetic progression has first term a and common difference «. It is given that the sum of the
first 200 terms is 4 times the sum of the first 100 terms.

(i) Find d in terms of a.
(i) Find the 100th term in terms of a. [J14/P11/QS5]
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39. The im, 2nd and Ird termw of a geometic progression are the |st, 9th and 21st terms Fespectively o
an srthmetic progression The 1wt term of each progression is & and the common ratio of the %0 mes
{ a4 g%
progression 2 r where r o Find
M) the value of ¢
() the 4th term of each progression [J14 P12 s/
4. The firm term in a progression 18 36 and the second term 15 32
M Given tha the progression 1s geometnic, find the sum to infinity
(W) Grven instead that the progression  anthmetic, find the number of terms in the progression f
the sum of all the terms is 0 [T14/P) 3 .1y5
4. 4y A geometnic progression has first term a(a » 0), common ratio » and sum to infinity § A secong
geometnic progression has first term a, common ratio 2r and sum to infinity 35 Find the value of ,
() An anthmetic progression has first term 7 [he nth term is 84 and the (3n)th term 15 245 Fing
the value of n /‘VI“‘/'” Q‘f
42. %) The sum, Sa. Of the first n terms of an anthmetic progression 1y piven by §. = 32p - Find the
first term and the common difference
M) A geometric progression in which all the terms are posttive has sum 1o infinity 20. The sum of the
first two terms 18 128 Find the first term o of the progression [N14/P1 208
L
43. Three geometnc progressions, P, () and R, are such that their sums 1o infinity are the first three terms
respectively of an anithmetic Progression
Progression 17y 2, l, l,, |“
Progression () 1y 31 l‘ }),
()  Find the sum o infinity of progression K
() Coven that the first term of R s 4, find the sum of the tirst three terms of R INI4/P13 )
44

48,

(®)  The third and fourth terms ol a geometr) progression are l‘ and ¢

y tespectvely. Find the sum to
infinity of the pProgression

M) A circle 18 divided into 9§ xec tors i such o way that the

progression Civen that the angle of the largest sector is
find the angle of the largest secton

angles of the sectors are i arithmetic
b times the angle of the smallest sector,

[J1S/PLAY]

) The s, second und last terms in

an arnthmete Progression are 56, §3
Find the sum of all the

terms i the progression
M)y The fient, second and third terms ol

and 22 respectively.

RCOmete progression are 24 O, 2k

and k + 2 respectively
where & 1w on positive constant

() Find the value of 4

() Find the sum 1o mbmity of the progression

(15PN
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46. (a) The first term of an arithmetic progression is -2222 and the common difference is 17 Find the
value of the first positive term
®) The first term of a geometnc progression is 3 and the second term 1s 2cos 8, where 0 < 8< %
Find the set of values of @ for which the progression is convergent (137 13R09]

47. The first term of a progression 1s 4x and the second term s t°
@ For the case where the progression 1s arithmetic with a common difference of 12, find the possible
values of x and the corresponding values of the third term.

(i) For the case where the progression i1s geometnic with a sum to infimty of &, find the third term
[NI5/PLIQS]

48. A ball is such that when it is dropped from a height of | metre it bounces vertically from the ground
o a height of 0.96 metres It continues to bounce on the ground and each time the height the ball
reaches 1s reduced. Two different models. 4 and B, describe this.

Model 4. The height reached is reduced by 0.04 metres each time the ball bounces.
Model B:  The height reached is reduced by 4% cach time the ball bounces.
() Find the total distance travelled vertically (up and down) by the ball from the st time it hits the
ground until it hits the ground for the 21st time,
(a) using model 4,
() using model B
(ii) Show that, under model B, even if there 1s no limit to the number of times the ball bounces, the

total vertical distance travelled after the first time it hits the ground cannot exceed 48 metres
[NIS/PI3°Q6]

49. (a) The first term of a geometnic progression in which all the terms are positive is 50. The third term
1s 32. Find the sum to infimity of the progression

) The first three terms of an anthmetic progression are 2simnx, 3cosx and (sin v+ 2cos v) respec

uvely, where x 1s an acute angle

4
(i) Show that tanry = -
(if) Find the sum of the first twenty terms of the progression [J16/P11/Q9)

A water tank holds 2000 lures when full. A small hole in the base 1s gradually getting bigger so that

each day a greater amount of water 1s lost
(i) On the first day after filling, 10 litres of water are lost and this increases by 2 litres each day

(@) How many litres will be lost on the 30th day after filling?

() The tank becomes empty during the nth day after filling. Find the value of a.

(ii) Assume instead that 10 litres of water are lost on the first day and that the amount of water lost
increases by 10% on cach succeeding day. Find what percentage of the onginal 2000 litres is left
increas ‘ ' N .
in the tank at the end of the 30th day after filling [J16/P12/Q9)

§1. The lst. 3rd and |3th terms of an arithmetic progression are also the Ist, 2nd and 3rd terms respec-
t cl bl'f rcomclr‘lc progression. The first term of cach progression 1s 3. Find the common difference

UYCh)’ 9 dhb otic progression and the common ratio of the geometric progression

of the anthmetic progress [J16/P13/04)

)T
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52. The sum of the Ist and 2nd terms of a geometnc pro
terms 1s 30. Find the sum to infinity

53. (a)
M)
54. (a)
(b)

gresson is SO and the sum of the 2nd and Irg

(NI6P}; 0s)

, - -nt across Africa. The total distance is 3050 km
:I‘cczctal:': m:?:f :nlo\r;i.\dll‘zn:;dc?f‘cl:c C:\(‘:(: km on that day. On cach subsequent day he
reduces the distance C}clex‘.' by § km
() How far will he travel on May 15th?

(i) On what date will he finish the event?
A geometric progression is such that the third term is 8 times the sixth term, and the sum of the

first six terms is 314. Find

(1) the first term of the progression,
[N16/P12/0g)

(ii) the sum to infinity of the progression.

Two convergent geometric progressions, P and Q. have the same sum 10 infinity. The first and
second terms of P are 6 and 6r respectively. The first and second terms of Q are 12 and -12-

respectively. Find the value of the common sum to infinity.
The first term of an arithmetic progression is cosé and the second term 1s cos&+ sin "6, where

0<# <z The sum of the first 13 terms is 52. Find the possible values of &.
(N16/P13.Q9}

outube.comim
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5000, S000(1.05), S000(1 05}
. Grantin 2011 = 5000(] 05)"°

399=105+(n-1X7) = n=43

43
S = —_,—(105 +399) =10836

b () 144, x, 64

3
Ja=8d = d :;u

3
a+4d ”'i(ﬁfl,):),l_
"= a d 2

() Giventhat, a=81 T,=24
T,=ar'' = 24=817" = r=

81

(i) S, =—— =243

-

. 5000(1.05) «

=8144 47
~8140
; $5000((1.05)"' 1]
m S =—" ' _g7
| 1.05-1 $71034
(@ 105+112+119+ -........ +392 +399

Equating the common ratios, x =96
. 144
@ S§,=—7 =432
3
3
i) ar=3 > r=-—
a
a
7=
12= 3
a
= a*-12a+36=0 = a=6
20 . . .
(ii) sz(,:?[zmm:w (=3)] = - 450
(i) Ty=a+4d, T =a+14d
(i) a, a+4d, a+!4d aremGP
Equating the common ratios,
a+4d _ avl-ﬁf’
a - a+4d
= 16d> —6ad =0 = 3a-=8d

Topic 8 -Answers 1

~—————ANSWERS

metic And Geometric Progressions

11.

(i) InGP, T, =54,

Given,

2=6+(5-)d = d=

90 =

=
=

(@)

(b)

0]

(i)

(iii) S,

. ()

T, =36
0254, T‘=36
d=-6

Therefore in A.P,
J6=54+4-1Nd =

Sio =?[:(54)+(|0— 1) -6)] =270

a=6 T, =12, §,=9%

ro |

n(, 3
5L-(6)+(n—l)-2~]

n +Tn-120=0
(n+15)(n-8)=0 = n=38

1-(0.5)? 3
Let T, =200,
= 5+(n-1)4=200 = n=4975
Last term > 200, = n =50

g .05 2

S50 =-5;Q[2(5)+(50—n4] =5150

InAP, T,=8 Ty=a+dd, Ty=a+7d
In GP, T, =a+4d = 8r=8+4d - (I)
Li=a+7d = 87 =8+7d (2)

Eliminating d, trom (1) & (2), we have,

s 3
4rc=Tr+3=0 = r=-
4

(3)_«
1\1 — | 'b‘“‘\! — \1 - -
4

o | —

\

S, = — =32
5.5

4

1
. .’I W(x)+(x—l)(~t)

Uf(./:l)() (l)

o

=50

A
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— \
= - i °
) ar‘- 0% '€1) 19. (@ 2000 = "(ﬁ - oy = -!‘-—
ar’ = %4 Gi) T 2
% - 19 Qs
D!thmg(mh_\tz;pvﬂ re— - 3 7",:;)-' '
Put rimto(i), = g=128 M O 7,=9 = %W=g+2
14. () 22-g0484 I;=80, > 80=ag+44
49 = 4a + 67 solving sumultancously gives,
solving simultaneously gives, a=100. d=-3
a=10, d=15§ () §_=5_.
() 46=104(n-1)15) = 5=2¢ = Z[20100) + (m - 1)(-$))
b}
IS. @) 1004105+110+115._ +300 = 21 120100) + (my s
300=100+(n-1)S = n=4] £ R
. = m=20
S =—(100+300) = 8200
“ =3 (i) S. =0, = %[:(10(1\+(,.-|)(<5)]=0
afl—(v—‘:'l. = n=4]
M (i) 35= ‘l ( 2] = a=45 20. (i) Prize money: 1000, 2000, 3000...... 40000
— -
3 Donation: 50+100+150 +.......+ 2000
. 45
(W) S = ( 1' =27 Total donation, S, :2[2(50)4404)50]
l_ B &
3
k =$41000
9
6. @ r= -<, T, = 12/ 'éi _ __.j_ (i) 1000, 1000(1.1), 1000(1.1), 1000(1.1)" +
- \ - -\\‘ e '~ 2
! Donation: 50 +50(1.1)+50(1.1)? +..
. 12
(n . = — = i 50 ‘JU‘
) 5, I-{—H Total donation, S, S 20017 -0
3 ' 1.1-1
=$22,130=$22.100
17. ) Iy =18, = I8=a+4d
o ) s 21. (a) Letthe anglesbe, a, a+d, a+2d,...a+5d
S, =75, = 75=_[2a+4d] Given, a+5d =4a = Sd=3a..()
2 )
Solving simultaneously gives, a =12, d == also, §y =27 = 2a+5d = :»t Q)
9 3
27 27 - Sut | 2) g1 x
& } al . st 2) gives ¢ it
o 7,-2 = 602 ’:E ubst. (1) into (2) gives, a s
4 4 4 2 '
. 16 Penmeter =5+ 5+ §(== 12.1¢
3‘2;—}_;“ l\" I cm
4 ®) () 2k+3, k+6, k areinGP,
18. (a) 161, 154, ., =~ d=-7 kv &
S_:O 2k +3 (kK +6)
. >k -9k-36=0 - k=12
= *[2(16]}+1m—1;(-1)] =0 = m=47 . .
2 () For k=12 the GPis: 27, 18, 12
) S, < 90%(S,) § =27 _s
a(l-r") ‘)O{ a 3
(I-r)y 100\ 1-r) 2
. 22. (:l) ) = }“ 3 . “ ;U 5> ) -
= l=r" <09 = " 50 l-r }
2
> 45
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™ 7, =37,
~> a-"ds,‘(q.zd‘ = lda=d m L) &'m'”ll
ﬁ',1 » = ~Jylcmnf <yl
.S'- :.-a4|k v:)'j¥"4;d-.u',(‘ 124 -
p ’ i within the given range, 0 < # < N
S.r2~-u¢44 yd}-_d.u,j Rd I | Q
. : "” S 2 — et ————— -
> §, =45, ; 3 3
: I-%tan’ -1 -8
3 [ -3 L,
23 (., 7 23 > a+5d = :3
S, .;:(ﬂ, - :G‘Qd:w 2.'. (.) S\:(I.‘c&”:‘). s: 1(2):0“2, ..:l)
solving simultaneously gives, a= -7 d=6 First term = 9
T. =29 Second term = §, - §, =11
1 a Common difference, d =11-9 =
M —- = 15 =12 - 4
l-r | 1, - T (b) Given, T, =7, -9 = ar=a-9.. ()
Sum 10 infinity, § = § I,+T, =30 = ar var’ =30 ... (2)
l+r) 10
' dividing (2) by (1), ar(
24. (8) (i) Wehave, n=25 4= -15s. Sy =525 8 y u(]—r) t)
25 2
525 = —[2A-15)+(25-1)d] = d =3 =3I +13r-10=0 = r=§

(W) Last term, Ty = 15 +(25-1)3) = §7 Subst. r in (1) gives, a =27

("" 15 }2 9. - 6. _3‘ (J 3 6 57 28 (l) \VC ha\'c, a =12, S“ :l35

\'ur;nh-.' of positive terms = 20 = 135 = ;[2(]2)+8d] = d= %
20 2
Sy = T{:((J) +19(3)] =570
: (i) InAP, T =12, T,=18 T, =3
®) (i) The grant from 2012 10 2022 15, 4
. i 45 +3
$4000, $4000(1 05), $4000(1 05)" + In G.P, 12, 18, 43;"1
Grantin 20221s, 7,, = $4000(]1 05) 3
6516 . Common ratio = N
Jl)(m(fl 0%) I also '~ i 3 - n=2]
(i) S =— — $56827 2 18 2 )
‘ 1.05-1
= $S6RN0) n
29. n _’.[.’,H»I; r(n =) «l;] > =131
5. (i) 4 % d=4 ’
) 10 . ) y 27
.S, L (2(4) + 9 1,] 220 30 (@) (1) wr 24 (l). ar \.:)
) =3 2
() 4 % -2 a1 3
10 ar 24 4
o 4(1-27) 4092 Subst. 7 into (1) gives, a =32
’ -2
. 32
(i) S, - 128
26. (@) a=1, d=cos o | | :
, 10 , } \ _q0 s g o
.S,:, ) [2(“ +9(cos” x - 1) | (b)  Given, a=3" d=2° ‘Sn =360
= 5[ 2-9sin’ x| =10 -45sin’ x 360 = [ )+ (n-1x2)]

> ot 4 2n-360 =0
> (n+20)n-18)=0 = n=18
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ar’ : 27
—-‘:-——-4‘ p—_ r ::—' = r=
a ig 64

»

> :

@ s -——-2n4
3 b ,‘
8

32. () Gven, o' =108, & =32

ar 32 8 -
—- D r=-— D r=-—
2 -108 27 3
m a --;- =-|08 o> g=-24
_' -243
(-’ S.:_ .—-:-I‘f,ﬁ
1-(-%
3. @ S5, =57
= ST=—{212)+(4-1)d] = d==
’ -~
T, =48
3
= 8=12+(n-1)= > n=25
1)) 7',’:4‘3 = @ =4a = r=zx2
a(r® -1 * -1
, -0 e
St=u - - ZkJ = K=
r—1 r—1
(2)° -1
when r =2 k= = k=63
2
2-1
‘_ﬁ'f’_}
when r=-2 k= = k=-21
-2-1

34

® First3termsof GPare 64, 45,
Therefore n AP, T =64 = g
T, =48 64+8d =48 = 4
T,=36 64 +(n-

36

=

-

= IN=-2)=36
2> n=1|$§
38 _ias A 10 ‘
+ (8) 5,6=400 = 400 =—[24+94]

= 2a+94 =80

~

Su=1400 = 1400 = (204194

~ LT
y L

(1)

= 2a+19d =140

Solving simultaneously gives, g =13,

'\

(3) S, =10, S, =24, therefore 7, =10, T

d=6

=64

- 9D

37.

38.

39.

(a)

(b)

(a)

(b)

()

(11)

()

(1)

= > asbr=6 )
» P -
ats - - - 4 -

c— T - adl * 'r = ~
Fhymunatin ~f-ml!|&i:§_ we have
L S
Trf = 12raS =i = r= -

- -
‘\
Subst. r mto (I) gives, a=-—=

(i) The ime, in seconds, can be represensy

bvan AP. 300, 312, 324, 540
540 =300 +(n-1X12) = a=2)

() Consider the AP, 300+312+1324.,

26,4, 5
S =5-[2(300) + (26 - 1412))

=11700 seconds = 3 hours |

Mun
ar = 4K, ar”- = “:
ar- _ 32 2
3 == = r==
ar 48 3
-
a(=)=48 = a=72
A
Sum to infinity = 216
_ =82 = F=—
_r ]
I. =197 = a+4d=197 .. . (1)
S, =2040 = 2a+94 =408 (2)
Solving simultaneously gives, d =14
N\ =48
200 100
5,210 PR, LN
= N N =% ; [..J"Q‘)d}
= 1a+199d =3a+198d = d=20
I, =a~+99d
a+992a)=199¢
First Jterms of the GP are: 8. 8. 8&°
In AP, u-=8
4 . ) )
Iy =8r = 8+8d =8 = d=r-|
— s
I, =8r" = 8+20d =8°

InG.P,

InAP, T, =8+134

4
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40. () Sum to infinity = L =124

1
i 2

{t

) §, =

U

—[’(‘6)*(»!\-4)]

38/n - 25°

U

=0 = n=19

41. ()

l-r
() 7,=84 = 7+(n-1)d=84. (1
245 ... (2)
Solving (1) & (2) simultaneously gives,

n=23,

N, =245 = T+3n-1)d =

,
d=-—
.

-

42. (@) §, =31, S, =60
first term = 31, second term = 60 -3] = 29

common difference = -2

46.

() Given,

Also,
Eliminating a gives,
a=20(1-0.6)=8

=20 = a=20(1-r)
1-r
a+ar=128 = a(l+r)=128

r=06

2 3
43. (i) S, of P = =4 S, \>1‘Q,T:T:.x.s

first two terms of AP are, 4, 4.5

Thus, S, of R =5

47.

— =5 = r=-—

|- 5

(i) S, of R=5 =

Sum of first 3 terms = 4 + 4|
124
" 25

»
=
3
1)
5
=
=
5

<
I
iJ\
i

. (a)  We have,

-
a=y 48.

(M) Letanglesbe, o, asd, a+2d, a+3d, a+4d
Given, a+4d =40 = 4d=3a .. (]

dr

also, S¢ =27 = ’ahld*—‘—. (2)

Subst. (1) into (2) gives, a=—
4d = l(f'—'r-) d= £
25 25

Angle of the largest sector = %—2—3

a=56, d=-3, T,=-22

using, T, =a+(n-1)d gives n=27

() (i) Equating the common ratios,
2k k+2
2k +6 2k
= k?-5k-6=0 = k=6
(ii) For k =6, the 3 terms are, 18, 12, 8

2

Sum to infinity = 11—8 =54
3

(@) For+veterms, 7, >0
= -2222+(n-H(7)>0 = n>131.7[
First positive term is at n =132 }
Ty, =-2222+(132-D)(17) =5 }
|

b |rl<1
Y e P g
= -l< !‘“—”;»U-.l s Zig<E
V3 ¢} 6
(i) d=x"—4x = ' -4x-12-=0
> (x=6)(x+2)=0 = x=-2 or6
whenxy=-2 T, =16
whenx =6, [, =48
) 4.
(i) 8=—"rv = & !
b=y
IS ar’ ltl( L : 1—9
3\3) 27
(i) @ a=096, d=-004, n=20
20
Sy = 7[2(0.%) +19(-0.04)] = 11.6
Total distance = 2x11.6 = 23.2 metres
(b) a=096, r=096, n=20
0.96(1-0.96%
Sy = { ). 13.39
1-0.96

lotal distance = 2x13.39 = 26.8 metres
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4L Mathemanics (P1) 1oPIc 8 - Anguygy,
§
- 83. (@ (D The distance cycled f
> 2(0968) . ¢d forms gp
() Sum to infimty = TN 48 m 200, 195, 190, AP
. Total dist covered cannot exceed 48 m Distance travelled on |5ty May ;
=200 + -
o a T 00 +14(-5) ]mk'n
B @ o=50 o'=32 = r=g (ii) S, =3050 km
50 = 3050 = [>»
- =250 = U =Z12(200) + (n - \
Se = -4 7 ‘ _[ (n 1)(»5;;
3 = n" =-8In+1220 =0 S nay
. =20
® (@ Equating the common differences, - He will finish the event on 20
3cosx-2sinx=(sinx+ 2008 x)-3ICcos X May
4 (h) i IV at, ¢ 2 =
= 3sinx=4cosx = tanxr; () Given that, ar” =8ar* - r:l\
: also given, §, =314 n=6
. 4 4 -
(i) tanx=—, = sinx=—, cosx=-— ' Coa(l-r"y
3 5 using, 5, =- - gives a=\
2 l-r
8 1
a=g, d=< (i) S, =32
20,8 | .
Sao =T[-(;)*1°(;)]= 70 4. @ S.of P=S, of O
o ) L6 12 l
S0. () (@ Loss of water forms an AP, l=r 147 r-g
10, 12, 14, ... S fini
. t /= =
Ty =10+(30-1)(2) = 68 litres um forntinity -1 K
] i a= =2 =2
(b) We have, a=10, d=2, S, =2000 ® S§,=52
n 2
2000 = Z{2(10) + (n=1)(2)] - % 2(cos0) +12(sin* 0) | = 52

51.

= P +91-2000=0 =

. the tank gets e

n=4045
mpty during 41th day.
(i) Loss of water forms a GP,
10+10(1.1) +10(1.1)* +------+10(1.1)*°
Water lost in 30 days, S50 =1644.94 litres

Percentage of water left in the tank
_ 2000-1644.94

3000 x100=17.8%

First 3 terms of the GP are: 3, 3r, 3,°
InAP, T, =3+2d = 3+2d=3
T,=3+12d = 3+12d =3,*
solving simultaneously gives,
rl-6r+5=0 = r=5
3+2d =3(5) = d=6

50
52 a+ar=50 = (l+r)="— . . (),
a
ar+ar® =30 = ar(l+r)=30 ... (2)

= 12cos? O-2cosf-4=0

2
0 9:—
r cos 3

= cosf = —

t9 | —

0=0.841, 2.09, radians
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mencs (P1) Mol
e - ) wic 9/ . 1
-~ ToPCO
Differentiation
2 | - i = qu - e at the gradic he cunve is =3 when x = nd the value o
c s JOS'PI2Q
& _s;<:- SA0WS the curve - -
vaere & s constant The curve has a minimum norn
A ) n um pe
) Find the e
(@) Find the coondinates he m N D
(m1) Suate the set ¢ ucs
(™ Find the area of the shaded reo ‘
() Calculate the eradie ¢ . D > o=
() A point with coordinae S n
g the a ¢ of increase o
(1) The region berween the cunve. the v-axis and the d '
about the x- S at the - NO6. P12 OS
8. he diagra h
h sides Secm m \
2 honzonta! rectangle

(mr) find the value of r tor which } has a stauonary value,

I termine whether it a9 max!muim or ninmm 1 Lia | X
V) aciermine w ner it s 4 maximuin or d mimnanum \!‘\[.(.‘H.ln vaiue N6 P12:09)
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1'” COuY {f 2 #
(1) Obtgin exproess
4 - ’
“.“‘ i ">
n . the \
(i) Show hc DO ,
<
"
(nv) Find the arca ! £
| ¢
{f a ¢t
d {
(h Fxpres and n lerms of X
. } ature
. 12110y \! ) S s N
() Find the x-coordina ( the two stal ‘
4
PN
|
* J .
A wire, ROcm long. 15 cut into two picces One prece 1s bent rm a square of
oth piece 18 bent to form ¢ of radius r ¢cm ¢ diagram) TI tot 1
s 4Acm
{ i) )y | X))
(1) Show that 4
(M) Gnven that 1 and i vary, find the value of x for which /I has a statio
Fhe diagram shows the ey
.
) X O Yy lor a Ly I L ¢ has a max \
.
mum point at A and a mimimum point on the v axs
at # The normal o the curve at C (2 2) meets the
normal to the curve at /4 the point )

(i) Find the coordinates of 4 and A (

(1) Find the cquation ol the normal ot curve at (

(i) Find the area of the shaded region

[JO9 P20

{

ture

TURE

[N

v ¢cm and the

¢ square and the

He
) P 2A
NOX ¢
7
1)
\
\ it
|
|
|
|
)
"
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Marhemarics (P1)

— T—
—_ Topic 9 Differentiation 3

The cquation of a curve jg | - '~
vl ey
e dy
(i) Obtan an CxXpression for —
dx
(i) Find the equation of the normal 1

0 the curve at the 1
- . urve at the point A{1. 3)
(i) A point is moving along the Surve in P .

St \'}‘ 1 hao .
h a way that the r-coordinate 1s increasing at a constant

rate of 0.012 units
< WIS per second. Find
r nd the rate -
ek -7 e raie of change of the jy-coordinate as the point passes
[NO9P11Q7]
A prece of ware of length S0 cm s bent to form th
) - v S Q <
perimeter of a sector POQ of a circle The radius of
the circle 1s ¥ cm and the angle POQ is 0 rad; T {
(sec diagram) ) o
() Express 0 n terms of r ; d
S rand show that the arca s

fem- " the sec 1S : "

icm=. of the sector is given by 4=25,_,2 d
(i) Given that » can varv £ ) e

iven thaz can vary, find the stationary ‘ ¢

value of 4 and determine IS natur
S nature. '
[NO9/P12/Q7)

I'he diagram shows part of the curve T
18
y =2~ ———_ which crosses the ; .
2-5—3- whi osses the x-axis at A N

and the y-axis at 8 The normal 1o the curve at I
A crosses the y-axis at C !
|

() Show that the equation of the line AC is 9y + 4y = 27 ) S
(i) Find the length of BC ‘I \ A_—— S

._<*_—,_-’ S — .

,v”;’r()* ()‘ / \ )
- /7
p
\
B

16. A solid rectangular block has a square base of side x ¢cm. The height of the block is h ¢m and the

total surface arca of the block 1s 96 ¢

() Express 4 in terms of x and show that the volume, ¥ cm’, of the block 1s given by
oL
J 24x - —x

)

Given that x can vary,

(ii) find the stationary value of V,

(iii) determine whether this stationary value 18 a maximum or a minimum [J10 P12/08)
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17, The - [ . ‘
! “Quation of 2 curve 1s y = —(2x -2 b
-
(1) Find &
) dx . .+ where the curve intersects the P-axie
(W) Fingd the equation of the tangent to the cunvc at the P .
I . .« an increasing function of ¢
() Find the sct of values of r for which —(2v-3) —4% 'S
6 10P1,0
18. The €quation of a curve 1s y = 3 + 4x - v 2 " L0
L . 3.6)1s 2y =x+9
(®  Show that the equation of the normal to the curve at the point { ind th d
, . ' and B, find the coordinates of th.
() Given that the normal meets the coordinate axes at points A an t the
mid-point of 48 NI
~tQ curve again. NIO/p
(i) Find the coordinates of the point at which the normal mects the ¢ g 11 Q/,)‘,
19. The diagram shows a metal plate consisting of a
rectangle with sides x cm and » cm and a quarter- T
circle of radius x cm. The perimeter of the plate is :
60 cm '
) rem :
(i) Express y in terms of x. |
(i) Show that the area of the plate, A cm’, is a
given by A4 = 30x - 12 ycm ~— X C —u
Given that x can vary,
(iii) find the value of x at which A is stationary,
(v) find this stationary value of A, and determine whether it is a maximum or a minimum value,
[N10/P11/08)
20. The length, x metres, of a Green Anaconda snake which is ¢ years old is given approximately by the
formula
—_—
x=0.7{(2r-1),
where ] <7 <10. Using this formula, find
. dx
(1) -
dr
(i) the rate of growth of a Green Anaconda snake which is 5 years old. [N1O/P127Q3]
21. The diagram shows an open rectangular tank

Online Classes : Megalecture@agmail.com

www.youtube.com/megalecture

of height & metres covered with a lid The base '\
of the tank has sides of length x metres and . ]

é;’ metres and the lid is a rectangle with sides

. 5 etreg : 4 e

of length 3 x metres and ¢x metres. When
full the tank holds 4 m’ of water. The material
from which the tank 1s made is of negligible
thickness. The external surface area of the tank

together with the area of the top of the lid is

{ m?

MEGA
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Mathesa iy P‘
o [ opx 9 [iflerentiation ]
0 bExpress & n oteny L
{ P WIS o v and hence show that 4 o 24
LN th 2 X
n siven tha . | ’
\ v can vary, find the alue of + for which 4 is & minimum, showing ¢ fearly that A is 8
niaImum and not a maximum INIO/PI2/010]
A curve has equation S .
-3
dy \i \
(v Find and
dx da

i the el ~
(W) Find the coordinates of the maximum point 4 and the minimum point # on the curve

[N10/P13/Q5]

The volume of a sphenical balloon is increasing at a constant rate of 50 cm' per second Find the rate

of increase of the radius when the radius is 10 em [Volume of a sphere 2 rr' | /////I'/I/().’/

The vanables v v and = can take only positive values and are such that

s 3 2y and v = 600.
i 1200
() Show that z = Ju+ -
\
(i) Find the stationary value of = and determine 1its nature, [J11/P11/Q6]
4
A curve has cquation v ; and P (2, 2) is a pomnt on the curve.
AR
() Find the cquation of the tangent to the curve at P 4]
(i) Find the angle that this tangent makes with the v-axis (2]

[J11/P12/Q4]

O tv + 2. Show that the gradient of the curve 15 never negative

‘,‘\/AIAI [’/I ()3/

A curve has cquation v = 3x

. ) o .
The diagram shows the dinensions inometres y B
an L-shaped garden The perimeter ol the parden
s 48 m
2y

(i) Find an expression tor i terms ol 1

(i) Given that the area of the garden is fm

show that A = 48v - & .

(i) Given that v can vary, tind the maximum
arca ot the garden, showing that this 158 a

maximum value rather than a munimum value S —

INILPLQT]

MEGA
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b
AL Mathemarics (P1) I - )
rmal 1o the cunve al the point P
+ 4] R
ds £ . s g=17 18 the X
28. A curve is such that — - S - — 1he ime 30 =7
dx X . _vive find
the curve Given that the r-coordmare of P 15 posilive,
(i) the coordinates of P [Nl P""’«\’"'

(i) the equation of the curve

\ oven that (1) =2 sk 12, where & i5 ,
29. A curve y = fix) has a stanhonary pomt at P, -10) Tt &
constant

: . ~oordinate
(i) Show that k = -2 and hence find the r-Co0T¢
the ctationary

(i) Find f~(x) and determine the nature of cach of [N11/P13Qg)

-t )
he other stationary pomnt. ¢

of t

points P and Q

(##i) Find fix)

. - ts mass, M kg, and radius,
30. A watermelon is assumed to be spherical in shape while 1018 grO\Hﬂ{E l|<0 assumed that the rads s
lated h he f la M = kr. where k is 2 constant. It 1s ais I | > ]
» cm, are relat y the formula M = Ar. ¥ L fay the radius 1s 10 cm an
increasing at a constant rate of 0.1 centimetres per day Ohn ?,F:;nl;]u:f: i&\‘ Y Creasing on this day
. c e at which the mass s - -
the mass is 3.2 kg Find the value of and the ratc a ¢ [J12/P11/Qq)

3 92 sy
where flx) =x - &¢ X.
;

. . » curve Is less than 5.
() Find the set of values of x for which the gradient of the curve 1s I¢C é | .
and determine the nature of

) - N . ary s on the curve
(ii) Find the values of fix) at the two stationary points ¢ [J12/P11:010)

cach stationary point

31. It 1s given that a curve has equation )’ = fix).

— )
The equation of @ cune 1s y=4Vx+—
. /x

. . dy

(i) Obtain an expression for o=

.
ta

(ij) A point 1s moving along the curve in such a way that the x-coordinate is increasing at a constant
2 units per second. Find the rate of change of the y-coordinate when x = 4.
[J12/P12/Q2]

rate of 0!

10
33. The curve y= ——

Jx+|

2 intersects the x-axis at 4. The tangent to the curve at .{ intersects the

y-axis at C
(i) Show that the equation of AC is Sy + dx =8

i (i) Find the distance AC [J12/P13Q7]

34. An oil pipeline under the sea 1s leaking o1l and a circular patch of o1l has formed on the surtace of the
sea. At midday the radius of the patch of oil 1s 50 m and is increasing at a rate ot 3 metres per hour

Find the rate at which the area of the oil is increasing at midday. [N12/P11 03]
35. A I tion 2 : Veri
. curve has cquation y=cx+ —. Venty th; . ~iiEUs o
(1) Y that the curve has a stationary point at ¢ = 2 and
determine its nature. Pl 05
[ NI (7

URE
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o
=(hr+ )

o ¥ =

The ciagram shows the curve v = (6x+2) and the point A(l, 2) which lies on the curve. The tangent
w0 the curve at A cuts the y-axis at 8 and the normal to the curve at 4 cuts the x-aus at C

(i) Find the equation of the tangent AB and the equation of the normal AC.

(i) Iind the distance B(

@iii) Find the coordinates of the point of intersection, £, of O4 and BC, and determine whether £ 1s

INTY P "','
the mud-point of OA [NI12/P11/Q1,

37. The diagram shows a plan for a rectangular park X em )
4BCD. in which 48 =40 m and 4D =60 m. Points B;’ /’\ C
Xand Y lie on BC and CD respectively and AX, X} [ /

. , y
and Y4 are paths that surround a tnangular play- j
ground. The length of DY 1s xm and the length of . /
Cis 2xr 40 n /
ACis 2xm /" Playeround
() Show that the areca, 4 m-, of the playground / ‘
/ /" i
1s given by A = / —
(i) Given that x can vary, find the o im | L - I —ip
area of the playground
NI2/P12 ()
d 4
38. A curve is defined for x > 0 and 1s such that 1 U4 [he point P4, 8) lies on the curve
ut L}

(i) Find the cequation of the curve
(i) Show that the gradient of the curve has @ minimum value when x =2 and state this minimum

11
INI2 P12010)

value.

?

39. It is given that f(x) = . ¢ tor x > 0. Show that { 1s a decreasing function INI2/P13.()2)

MEGA
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4] Mathemar. s (P1) 7 - b st aithitmny

8. A carve m 9B ¥

: - M1 s & ¥ -
4
is Fond —
- e I a P - 3 T Mg < ature
fmy Hert 4 he Cur > 2 '
. g nd the X
- tha - g ™ — - e e has < ' " 41 C Jua -
() s % g g ,
of the carve o
- 4
- < D <how that f 13 an increas ng function
41. s gee the Ay =(Lx - OF ~ r P,
g
e - ¢ iy such that f _1ps & 3 _
42. A curve has cgualio and
. orheraise. find the values of x for which the curve
-~ E - sbug * - - = 1 - W1sC,
i s us ’f t bs
f has sia ary points
i
3 s ~f ~} < 14 ary yint
F f nd hen - therwise. determine the nature of each stationary point
fu) nd )y anc ce C L.,
4 o Y 1v2 D1y
- P . the ~ it (4 ) In X JIS Pl ()
(i) s given that the cur = f(x) passes through the point Find f{x) 09 |
i) It s gven t he curve f g
YSN7 ¢
d r nder of radius 7 s 2501 cm
43. The volume of a solid Circular Cylinde adius 7 cm 1S C
< 2 F \ ~ n »r ven ' v
() Show thar the ! surface area. S cm?, of the cylinder is given D}
SO T
\) Yy + —m
’
- fimd the ctationary value v\
(i) Given that r can vary, find the stationary val

&0 Deserme the nature of this stationary valu [J13/P12/Q8
_I’l) RCTTTHT inc SIUrc { autonary al

44. The non-zero vanables x. ) and u arc such

mA Astarmine -\} “P‘r'h_\ s ama
GCICTITUD ]I l

vaiue Oof w ar

£ = f ’ yi L oy v - ,' — - and that fi 1) ' [\Hld f{ x)
4S. A curve has equation ). 1015 giver et ’ 6 2
- NVI3/Pll Q."

- -~ U Mmetres —-
X metres, y

and two semicircular sections <l of radius 7 /

metres, as shown n the diagram. The straight sec /

46. The inside lane of a school runmi

of two straight sections cac

} he - '

{ nes 12 >p the <emi-

fons arc pc.’pc.".dls.ul.x.' 1o the diameters of the semi
ie

circular sections. The penimeter of the inside lane !

S

rmetres

400 metres "

ture
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e Topic 9 Differentiation 9

m Show tha' the
aeoarea, A mr of the reevon on 1 ) )
I the remon enclosed by the inside lane is given by A = 4007 - 17

() Coven the
, o can vary, show that

s

: - when 4 has a stationary value, there are no straight
determine whether the stationary value 18 a maximum or a minimum

[N13/P111Q8)

e

oms i tea~4
. alx

iz the ¢ agram. § s the pont (0

-
P 4 7 ,

<) and 7 s ﬂa:

e &

€ pout O lies on ST, between S and
nales (x. y) The ponts £ and R \

and has coor

e on the « and rax:
*-a&Xis and y-axis respectively and OPQR ! , )
. & schmgle \\ (0, 12)
< N
o 1 \\
(B Show that the area. 4. of the rectangle N
OPOR o ~ b 17 3, b
YR v given by A=12x-=; R @y
4
() Crven that r can vary 6 h )
) ‘@ r can vary. find the stationary N (16,0)
i -1
zlue and determine its nature Q £
[NI13/P12/Q6]
LA AT o “l~
ALV Nas equation y = ——4+x, where k is a positive ¢ ] s of
2 cre Aas a positive constant. Find, in terms of &, the values of
1 for wt - the cun ¢ has stations " and 1 3
\  slahionary points and determine the nature of each stationary point
[NI3/P13/09]
L curve a8 CQuat e ‘:‘ — f‘ N( ne eq tion uf ?‘n;- tangent t tho ~ \ \
o ln ¢ tangent to the curve at the point where
the linc crsects the curve
" [J14/P11/04)
) dy
A curve uch that [ p ’
i, C [ SES tnrougt ¢ ")7 )
() Find the equa { the ¢
() Find -~
(is) Find the coordir ! p t
) ydinag - d I aciem ¢ 5 L //1"/'// (]2
X “/
a )
e I | na — ——— WHEre a 1s a constant [}‘ ot (2| lie
dx ,’41 +d) ¢ point P2, 14) lies on the curve and
B¢ nommal 1w the curve at P is 3 t=3

nd the equation of the curve 114/P1O )
p ) h

lecture

TURE
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Topic 9 Differentiance »
4L Mathemancs (P1) - —— ~n
e S
> A ~-ubord 15 28R o’
T 3 of I CuUX a <
i length rcm and 3vom The volume of e
§2. The base of a2 cuboid has sades Of gu < X
base ¢ cubond o
-.,‘-J‘-"A\!,\s
M Show thar the 2 surface ares of the cubow. <
. T6R
{=6x" &+ —
‘ P
and deterrmine 1S NATUIT 4] g
() Grver that r can vary find the stabonary vaiue of 4 and g¢te C
" e £y = 2 — —  The curve v = flx) passes
3. The function f is defined for x > 0 and is such that t(x)=2x=73

through the pomt AL 6
(® Find the equation of the normal to the curve at
(i) Fmnd the equation of the curve.
v i 1 Sa< -~ ~ thic t
(i) Find the r-coordinate of the stahonary point and state with a reason whether this point is a
L1 K A ARG . J :r\:“ p:. ‘
MAXITREM OF 3 MINITRIM / 09

S4. A curve has equation y = ——
Rl §
i &
(i) Find .

A pomnt moves along this curve. As the point passes through A, the x-coordinate 1s increasing at a
rate of 015 units per second and the y-coordinate is increasing at a rate of 0.4 units per second

(i) Find the possible x-coordinates of A [NI14/P12:Q4)

S5. The equation of a curve 1s y = x +ax” +hx, where a and b are constants

-

(i) In the case where the curve has no stationary point, show that a* < 3b

(i) In the case where a = -6 and b =9, find the set of values of ¥ for which v is a decreasing
function of x [N14 P12/Q8]

dy 24 .
Ry -4. The curve has a stationary point at P where x =2
Qx X )

$6. A curve 1s such that

ra

(1) State, with a reason, the nature of this stationary point

- . dy
(ii) Find an expression for —
X

(i) Given that the curve passes through the point (1, 13), find the coordinates of the stationary point P

[N14.P12Q10]

87. A curve y = f(x) has a statonary point at (3, 7) and 1s such th 3

at " (x) = 36x
(i) State, with a reason, whether this stationary point 1s a maximum Or & minimum

(i) Find f'(x) and f(x) W
INT4/PIIN,

URE
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4L Mathematics (P1) Topic 9 Differentiation \15|
. __'_"“_-—_——-,/

68.

69.

70.

71.

72.

A curve 1s such that d—‘ =2 -8(1‘44)'%
dx o

M A POlf]‘ P, moves along the curve in such a way that the x-coordinate is increasing at a cons(gnt
rate of 0.3 units per second. Find the rate of change of the y-coordinate as P crosses the y-axis.

The curve intersects the y-axis where y = i
©3

(i) Find the equation of the curve. [JI6/PIIV’Q4/

A farmer divides a rectangular piece of land into 8 equal-sized
rectangular sheep pens as shown in the diagram. Each sheep
pen measurcs x m by vm and is fully enclosed by metal
fencing. The farmer uses 480 m of fencing.

- xm =

ym

(i) Show that the total area of land used for the sheep
pens, Am’, is given by
A=384x-9.6x".

(i) Given that x and y can vary, find the dimensions of
each sheep pen for which the value of 4 is a maximum.

(There is no need to verify that the value of 4 is a maximum.) [J16/P11/Q5]

The diagram shows the part of the curve V= —+2x for x>0,
X

»
'

and the minimum point AL,

~
I
= | >

. . . ody dy 2
(i) Find expressions for —'l, —% and Iy dx.
dv dx”

(i) Find the coordinates of M and determine the coordinates NDZ
and nature of the stationary point on the part of the M
curve for which x < 0.

(iii) Find the volume obtained when the region bounded by

the curve, the x-axis and the lines x = 1 and x = 2 1s
rotated through 360° about the x-axis.

Y

[J16/P12/010] 5

Find the values of x at which the curve has a stationary

A curve has equation y =&x+(2x—1) |
[J16/P13/Q5]

point and determine the nature of each stationary point, justifying your answers.

3
. . ) . , 10 - ,
The point P (x, y) is moving along the curve y =17 === ¢ +5x in such a way that the rate of

change of y is constant. Find the values of x at the points at which the rate of change of x is equal

to half the rate of change of y.
[J16/P13/Q7]
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73.

T4

78.

77.

1-2x? The pownt 4 &5 the only powme
A curve has equation ; = firi and @ ® EN S

on the curve a8t which the gadent 5 -

() Fnd the x-coordmate of 4 ] ) .
G ses through the pomt (4 D), find the y<coordimate of 4. grving o
() Grven that the curve also passes through ©X § 2 Vo

answer as 2 frachor INI& P

)
¥

The pomt P (3. §) bes on the carve y = —— ="
e . el i the CO 1 P imtersects the r-ay
@ Fmd the xcoordinaie of the powt where the norma! 0 !B rve at ersects the r-aus

(i) Find the r-coordnate of eac
each stationary pownt. justifying yOur answers o
s { l. ] s Pj‘.f i), *n

b of the stabonary powts on the curve and determine the nature of

The equation of 2 cunve s y =1+ ,,x’
eA =0
5
() Obtamn an expression for —

(i) Explam why the curve has no stationary poinis

At the pount P on the curve, x =2
(i) Show that the norma! to the curve at P passes through the ongin.
(™ A poimt moves along the curve in such a way that its x-coordinate 1s decreasing at a constant

nan

rate of 0.06 units per second. Find the rate of change of the y-coc

through P

brdinate as the point passes

[N16/P12/Q7]

It 1s given that f

o
iy

~

vy

B 5 r .
The function f s such that f(x)=x -3x" —-9x+2 for x > n, where n is an nt

is an increasing function Find the least possible value of n
[N16/P13/Q4]

D J
- ' d ] 9 . 3
A curve is such that —=sxlean?, where a is a positive constant. The point (a?. 3) lies on the

Q|jro

[

curve. Find, in terms of a

(i) the equation of the tangent to the curve at A, simphifying your answer
(ii) the equation of the curve

It 1s now given that B(16, 8) also lies on the curve

(iii) Find the value of a and, using this value, find the distance 48 [NI6/PI3 010]

VIR
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k. —_— Topic 9 -Answers | 1 |
. Topic 9 - Ditferentiation
dy k
3 -d-; = :'— m) = arcaof Ax hCIght
. & Lo ) | 200-24x |
- 3 .. = k_]\ = =(3x)(Ix) x| =————— |
(2) \ 2 F 10x |
4 ‘ =240y - 28 8¢’
6. () — =3 -6:-9=9 dv
dv (i) — =240 -86.4x° =0
> X —.‘fr-?t() = (:}‘(\r Y:-l ! 2 _‘__7q ~
minimum point is (3, () R
Subst (3, 0)into eq of curve gives k =27 (iv) At x =1667 ___d:V 0 Maximum
(W) Subst x = -1 into the equation of curve, de’
max. pointas (-1, 32) dv 16 d4? 48
dy 9. (@ —L::——\— A—:—‘_}
i) £ <o dx X dx® x
dx l(
9 e )
- *“~>6x779'“ s 1. \-; (ll) 2"—‘—:0 —1 (:2
X
» 1 i 7 ‘) -—_‘8
(W) Area j(x'~3x‘ -9x+27) dx = y=ec (2)+(7) =6
“ﬁ 3 stationary point is (2, 6)
33~ sq units d’y
4 at x =2, d—, >0, (2, 6) 15 a min. point
¥
= 0 d 12
-0 TGy (iii) At (-2 -2) ‘11‘—» 2y
! Wl
| e s dx (-2
3 x=1 - ==
dx 3 gradient of the normal - {
'
dy dy d |
(n) = AV cquation of the normal .y +2=-—(x+2
& dx dr ' foyremmglend
= 0.02 x dx s £ 20015 units'sec tor x-interceptput v =0, = v=-10
3 dr dr the niormal cuts the x-axis at (- 10, 0)
I 2
T r / ‘
(iti) Volume = /‘I'J’! —— | dx (V) Area [ y di
) L5 2 [
! 12 \ B F8y %) o
EI;KJ. (S-2x) " dx=-—rmunits J(A 7Y dv = 7 5q. units
S
' . 10. (i dy " 2 "
8. () By phythagoras, height of the A =31 cm () & e )
l'otal surface arca = 2;/ l)(?éwlhi , #2(5y) ¢’ y _ d (24( o _3x ,’) 4(2x - 3)
\ < % det et T T e
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AL Mathemaric« (P1) T(‘P!C9-I_\‘nswers 2
(i) fi—‘ 28(x° -3x+2)=0 Subst. x =3 ntoeq. of CD., = D3 :!
dx 3
= *&r—2ur—h=n = r=1| 4 Area of BD("-T‘}‘HE:‘"'“B '\L“.".g‘
- d? ¥ L < : 6
at x=1., —= <0, max:mum point .
dr’
. Area under the curve :j v dx
dh
at x=2, — >0, minimum point )
dx* " 3
— -l:Jt\‘—(\r‘+9\)dx‘:_—umts:
Il. () Penmeter of square = 4x 3 4
meter of circle = 217 _ 13 3 N
penmeter ot 0 s Arca of Shaded Region = =22 Init
dy+2zr=80 = r= - 6 4 12
. : d ~24x
d=x"+xr’ 13. (i) —\3—\.
. dx (x~ 4—3)'
! 40 -
=x' x| | . 3 . )
. (i) Atx=1, grad. = -3, grad. of nomal = £
edVil i - 3
.G 4)x_ —160x +1600 Equation of norrmal :
x 2
_';:-_ —_ '—2_‘ =
d4A 27+4)x-160 ) 3“ h =3 Sk
(i) —=——"——=0
d x (iii) dy  dy dx
Ve o — —_—= X
o A1 o 12em dr de dr
T 3
= —;xOAOIZ = —0.018 units/sec
1220 Yo 12c49- )
dx i 14. (i) Perimeter of the sector POQ = 50 cm
= " -12x+9=0 = x=]and x=3 50
when x=1, v=4, . A(l 4) = r+r+r0=50 = ()—T—Z
when x=3, =0, - B(3, 0) 1 (50 ,
Arca, A :—r"[——2):25r-r'
,

(i) At C, 4 =-3 = grad of normal = !
dx 3

dd )
equation of normal is - (") —=25-2r=0 = r=125cm

1
)_jzgu_z) = 3y-x=4 \tmomrvulm 25(12.5)=(12.5)" =156.25
d*A4
(1ii) ) T =-2<0, .. St.value s a maximum
ar-
A 2 .
/‘ I5. (i) Point 415 (3, 0),
" ‘,"I AL ¢ =3 d‘ ,v“(,) - 4
[/ \“ Todv (2(3) M.) 9
/ \ |
/ C _—TD gradient of normal =
2 7 ----- = T 9
/ o\ , Equation of normal AC 1s:
) /g 9
/ P / y-0=-—(x-3) = Ov+d4y =27
J : ," \ // l B ) 4
ol /:j \/f 3.0 > (1) Subst. x =0 into eq. of curve gives, B(0, -4)
2 (3.0) -
<1 Subst. v =0 into eq. of AC gives, C(0, :7)

Length of BC, |BC| =10.75
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Lw U\W(P‘) _—
4/‘*‘"‘_.
@ Tom surface area = X « 4k
\
16 ‘ ..
— :\ -c\'.’e“ ~ b = .“
— basc arca x A
=X Bl = 24dx ‘\
2x 2
AV, 34 N
('l)"':~"‘,‘ =0 = X
dx 2 |
Stationary value of I = 24(4) - —(4) = od
i1y
(i) At x =4, - 2 =-12<0. Maximum
dx

dy e vl 2
1@ = (2xd
dx

" A -0 .d_“—:
(W) At x=0 R

Q
the curve meets the y-axisat (0, -—-)
equations: 2y -10x+9=0
. - dy
(i) For increasing function, E >0
= (2x-3)-4>0 = (2x-1¥2x-5)>0
. x<l. ,Jr>?.l
2 2
18. (i) d—'\=4—2,1‘
dx
1
At x=3 m=-2 = mofnormal::
|
Equation: )'—6=5(1—3J = 2y=x+9

C

» )
(i) (0, 5 B(=9,0)
9 9
mid point of AB —| "33 ’
(i) Equationof AB: 2y=x+9
Equation of curve: y=3+4x-x
. . | l‘)
solving simultancously gives, x = PR Ay
- normal meets the curve again at (-7 ‘-J
D0 242y o0 = y:.m»-,\-if

topic 9+ Amm a

recetn i

N e ve ay
4
Ty
VoW “o T o= v -y
Lodd
(! W dvwd o y=|$
\l\
(M) Stationary value of 4 = 30(185) - 187 = 225
e
- 2 <0, maximum
e
) ol
@ .07
di \',‘f |
. . )
(1) When ¢ dx 'z—(alme = 0233
de J@s)
rate of growth = 0.233 metres per year
21. (i) Volume of tank = 4 m"

|
=S (OGO =4 = b=

EPRVLINP l 4 5
A= (A)(?\)-o- 2xh + Q(E.r)(h) &(-S—,r)(:‘—,r)

3, 3,
==X +3xh = =x° r}x(i) = 2{2 +gj-
2 2 x? X
dA4 24
() —=3xr-"—=0 = x=2
dl xz !
d’4
At x=2, —=9 >0, .. 4 is minimum
d?
. 2, 2
22. (i) d—):_ : —+1 d,: i
dx (x=3) dn®  (x-3)°
(i) —=- l +1=0 = «x=4or2
dx (x=3)"
When x=2, y= » 1_3 +2=1, A2,
When x =4 x:L+4=S B(4,5)
4-3
when x =2, —-2»— ==-2<0 { Is maximum
dx
d’ y .
when v =4 —=2>0, B Is minimum
dx”
/ 5 ;/
23. y— =4rr°, At r=10, d =4007
r dr
dr dV dr | ,
—_—=— = — Ccs
drdt dV 8r
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Topic 9-Answers
41 Mathemancs (P1) I —— 2 &
. (i) fi(x)=4x-12
1 200 .
24. (i) z=13x-2 M o r=le—— at x=3 (=10 P s munimyp,
3 . x . 10 )
at x=-2, f(x)=-10, Q 's maximy,
- d: a:“{’ - . » .
(-')a—gy- : =0 —= x=20 “mjf,‘\.hf' 2¢ —2v-12) dx
X ¢ v
1200 _ 120 2 ; :
Smiomr_\\alueof:z.‘(fm*—;—-—.J‘ = f(x)=-x —x 12v+ K

r

At x =20, E~; =03>0. minimum
dx
d 12 L. dv "
2. (i) —=-——. @ x=2 —=-3
) dx (3x-4)° dr
Equation j -2=-3x-2) = 3x+y=8
(i) Gradient of the tangent = tan @
= tanf=-3 = 6O6=1084°
26. g‘-:‘)x:--l?.r+-1:(3.!-2):
Gradient 1s never negative
27. () Penimeter = 48
24 -4,
= Bx+6) =48 = y= !
' 3
(M) A=3n+3n
24 - 4x )
=6x/ = 48x —8x°

d4
(i) —=48-16x=0 = xr=3
dx
Area, 4=483)-83)1=72m’

-16 <0,  Areais maximum

¢
d.!’:

28. (i) Grad. of the normal line = 2
3

= gradient of tangent to curve = 3
»

= 5-— =
X"

] - 7(‘:*2

Subst. x =2 into line, gives, y =$
coordinates of P(2, §)

. 2 X
@) [dy=[(5-8:)dx = yasiaBig
X
Subst. (2, S) gives, K = -9
equation of the curve 1s:  y = Sy + 2 -9
L4

29. () P(3, -10) is a statonary point, = f'(3)=0
= 207 +k(3)-12=0 = k=_>

~y 7
now, f(x)=2x"-2x-12=0

— (‘}“142):() = x=39gr -2

v-coordinate of () = -2

"Subst P(3. -10) gives, K =17

f\r\'—'%\‘—\: -12x+17
0. k=22 0003
r 10
dv dM ‘g
ds dr dr
=3(0.0032)10)" x0.1=0.096
dy
M. (1)) —<5
( dx
= 3x -4x-4<0 = (x=2)3x+2)<
5
= -—<x<?2
3
. dy 5
(i) ;=3\‘—4.r+l:0 = \':l or |
dx 3
| 1 4
when x=—, f(2)= gt
when x =1, f(1)=0,
I d'y l
atr x=—, T =-2, 7. (=, —) 1s maximum
3 dx- 3 27
d’y L
at x=1, —==2 " (1, 0) s minimum
dx-
dy 2x-
3.6 Yo=d
Lil TV X
(i) When v =4, & i Lol WY
\Ll ;\4 S
\!E \11 dx
dr  dx de
== x 012 =0.105 units /second
330 Point 42, 0),  at « =7 dy = 4
d 5
Eaus 4 . @
LIUJ“O"_ } *() - — f(‘:) = 41 +5 ::b
h)
(1)

Point Cis | 0, S '
S

Ya f ) N
AC i = \!(3 -0)" +(0 :\ 2 56 units

URE
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il Mathematics (P1)
2 L
. {=nmr- = & =Lia)
d4 dd y dr
’dTQ dr dr
=2x(50)x3 =300x
dv 4 2
g —=L-—
o dx (x=1)
dv 2 -0 .
at Y= 2 4 =
t i a0 (verified)
d:\
atx=2, —=6>0. . Minimum.
dx’
d\ .
L =2(6x+2) 3
% ¢ d.\
N
At x =1, Py = grad of normal = -2
. Equationof 4B8: 2y-x=3
~ Equationof AC: y+2x=4

(i) Subst. x=0 into eq. of AB gives, B(0, i)
2

Subst. y =0 into eq. of AC gives, C(2, 0)
Distance BC: |BC|=V6.25 = 2.5 units.

(i) Equation of OA4: y =2x
Equation of BC: 4y+3x=6

o

Solving simultaneously gives, E(E, li)
. . . 1

Mid-point of O4 = (-, 1)

= E is not a mid-point of OA.

37. (i) A=area of ABCD —arca of (A4ABX

+ AXCY + AYDA)

|
= (60 x 40) — (— 60 - 2 1)(40)
\ 2
| L)
+—(2x)(40 - x) + -~((>())(.\‘)J
2 2
= 2400 — (1200 — 40x + 40x — x> +30x)

= x> =30x+1200

(ii) %=2x—30:0 = x=15
dx

Min. area = (15)% -~ 30(15) +1200 =975 m’

38. (i) J‘dyzj‘(xwh' Yde = oy = 57—: +K
Subst. (4, 8) gives, K =1
o4
+ equation of the curve : -y === Fl

Topic 9 - Answers \1 )

d’ 8 2 8
(“)—“_l-—‘— at x =2, -d—"-:-;l~*7=
dx” X dx” 2
3
Alsoat x =2, L‘—:E-\o
3 2
the gradient is minimum at x = 2.
s . o dy 4
Minimum value of grad. is: E; =2 +—2—2- =3

. 3 5 | )
39, f'(x)=-—F-3x"=-3| —- r‘]
L
= f'(x) <0 for all values of x.

Thus, f(x) is a decreasing funciton.

5

< |
40. (i) d'y —9(3x+4)2 6
dx?
R}
(ii) At x=-1, d;v=2(—3+4)2 +6-8=0
dx

the curve has a stationary point at x = -1

5

foz"=3 (>0).

3
(iii) J.dy = J. (2(3x+4)2 —6x—8] dx

4 5
= —(3x+4)2
15( )

At x=-1, . Minimum

—3x* —8x+C

Subst. P(—1, 5) gives, K = —%

4 2 4
y=—@x+4)2 —3x" —8x——
’ 15( ) 15
41. f'(x)=602x=5)% +1
f’(x) > C for all values of x.

f(x) is an increasing function.

{
1
|
|

42. (i)  Using substitution, {'(x) =3u + 3 -10 !
u
” 3 |
3utr—=10=0 = 3u -10u+3=0
u
| 1
D>u=30ru=— = x=9 or x=—
3 9
. 3 | 3 )
(i) f"(v)==x —x ?
2 2
~ (‘ 4 . ' .
£7(9) = 5 (>0), pointis minimum.
o |
f (;) = =36 (<0), pointis maximum,



www.youtube.com/megalecture

Online Classes : Megalecture@gmail.com l‘
www.youtube.com/megalecture

www.megalecture.com
2’:‘ w;’.
AL Mathemancs (P1) I ““’—‘"‘3“--"% s
PeiR () \\90 s syemlar t© \SOT
a ' g
(unjfu_.d,-,.' Ixi +3x ! 10 &x i2-y 1 _
i 12 16 s
— !,]'___:,1“"~ 10 K Area d=xxy
i 1
Subst P(4, - 7) gives. K =S «x(i2-—x) = 12r-= ¢
1xl\f:1:‘l~|7 fNrsS 3 3 i
ﬂu\—:‘=ll~?!“‘ > x=§
‘3 i Vol me 0(0;"m - —,Lj. ax e
250 stationary value of 4 = 12(%) - _gy7 _
D> ar'h=25x > h=—F 3 :
’ a4 3
250 . 500x — = - <0, Maximum
Sedar’ 428y — | = Ixr 4 r dr -
r
S SO0 d k? :
(m) d* e 4y - — =) = r=5cm 48.:—:—————-7*120 = (x+2) tk
dr r dx (x+2) {
,  S00x 2 =k -2 =—k-2 ’
Stationary value = 27(5)" + =150x cm x=k-2, or x=-k-2
31 )
dy 2
2 ' -k -2 —_— — 3
)d‘S . 10007 At x =K -4, & P Minimum 3
(i — R X :
4 r d-) 2 !
d’s At x=-k-2, —5=-- Maximum
wres, $3122 (50 &’k {
dre i
value 1s a mmnimum value 7 4
SESiORALY, VAR 49. When x=-1, ) :—?zl i
\ 2 ] (- "'“- }
4. u=x(9-3x) = 9x° - 3x 4 24 L Ca
dﬂ 2 - _':—_1‘ at x =—1, —_ =)
et =0 = x== de  (3x+1) dr ;

a2 vl 19 Equation: y-1=3x+1) = v =3¢+4
Stationary value 1s -« =9%2)" -3(2) =12

2 i ]
st x=2 -d—g =-18, maximum value 50. (i) jd} :J' (x2 —x 1)dx i
dx* _ z
2 - - ) |
| 6 D‘Lig.r'—:Y"A j
‘5""““4‘[:.[‘ —_—+—  dx . |
+ - . 5 o 2 ]
vith o Subst. (4, 5) gives, K =-— i
[ < 6 " ) 3 :
—= f(x)=2Vx+6-—+K . . |
L equanon of curve =—x° -20 - |
Subst (3, 1) gives, K =-3 3 3 .!
=2Jx+6-—-3 A
f(x) vI+ : iy & Lo,
iy 2 2
L &
46. (i) Given penimeter = 400 4 . ;
= 2ar+2x=400 = x=200-1gr (i) —= e 0= o=l
(08§
A=ar’+2xr 2 2 .
2 \ b] = V- (1 2(1) - &
=qrt +2r(200 - r)=400r - xr 1 y
au 200 stationary pointis (1, - 2)
(i) —=400-21r =0 = r=— 42,
& o At x=1, —= =1 Mimimum
200 d

At this value of r, x =200-r{ )=0

-
A

Since x =0, there are no stright sections

—— = -1, stationary value 1s maximum.



www.youtube.com/megalecture

o Mathemarics (P1)
aL Mathemancs (1)

&1,

() |

. (0

(1)

(i)

Online Classes : Megalecture@agmail.com

www.youtube.com/megalecture
www.megalecture.com

o.Answers T
Topic 9 -ANSWE =

Gradient of curve at P,

id\ = ' 12(4x+8) ? dx

= 1=6(4x+8) = K

Subst P12, 14) gives, K = |0

equation of curve:  y =6,(4x+8) -10

Volume of the cuboid = 3x?h = 288

. 9
= xh=288 = hz—?

X
4=6x" +8xh

96 ) , 768
=6x" +
 x° X

=6x" +8x

a 768
ﬂ-l"l-—,ZO

dx x*

= v =64 > x=4
, . > 768 .
Stationary value of 4 =6(4)" + T =288

d’4
At x =4, — =
dx”

36 >0, Minimum

At x=2, grad f'(x)=2(2

-

grad. of normal = - —

Equation of normal :

J‘f'(.ngix :J-‘ :vr—;:

s 2
= f(x)=x"+—+K
X
Subst. P(2, 6) gives, K =1
+24

X

f(x)= ,(:

~
P

(iil) f'(x)=2x——=0 =

54. (i)

X
4
. Minimum
3

f"(x) =

=

dy 24

(i)

S5 (1)
(ii)

56. (i)
(ii)
(iii)

57. (1)
(i)

e
dy
At pont 4, =015 and ‘&7204
dv 04
using chain rule, & YK
24 __(li > 3}-2x=1]
= 3-2¢° 0I5
= x=0ot x=3
Y. 3x? +2ax+b
de

The curve has no stationary point.

) b'—4ac<0

— (2a) -40Nb)<0 = a <3
y= ' —6x" +9x
o dy 0
y 15 a decreasing function if I <
= 3 -12x+9<0 = (x-3)x-D<0
l<x<3
At x =2, d‘,:} =-1, .. Maximum point.
)
J‘iﬂjif (24x7 —4) dx
dv dx
dy 12
— =-—=-4x+C
= dx e *
ijl=0 when x=2, = C=11
dx

Integrating both sides of the gradient
12
I dy =J- (——-4x+11) dx
X
2 >
= y=—=-2x"+llx+ K
X
Subst. (1, 13) gives K =-
12 )
¢q.of curve: y=—-2x"+1lx-8
\
Subst. x=2, gives y =12, P2 12)
) S 4
At x =3, t7(3) ? Minimum

f'(x)= J.f\b\' e = f'(v)=-18x P v K

f'(x) =0 when x=3, = K =2

(1) =18 42
Also, f(x) :j (—18x * +2) dx

= (()=18x"'"+2x+(C
Subst. (3, 7) gives, =
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d) l 7 § at X-B g";:
58. i —x(7x" +1) 7, dx
92—-_—.9!-15{ = 7 units/ minuic

&t dx dr

§9. (i) Subst. x=p o y=12
Te2
Area, A:-:-tp—Z)(.p )=p /’

i dA

= =20

Load 2 =2,
(i) Ip;zlp +4p, at p &

At x=0,

Hence. origin is a stationary point.

Also, Y o3 s2px=0 = X=777
dx

N
|

dy
Y3 s 2px+p

(i) - |
The curve has no stationary point,

= b’ -8ac<0

= (2p)*-43)p)<0 = 0<p<3

61. u=21()—xj ...... (1)’

Solving simultaneously gives, u =8x— E,rl

du 8—1—391 0 = x=

quu..a

8 3.,

" stanonaryvalueofu-8(2)—5(—) =6

2

(x+1)? (x+1)

62. (i) f’(.() = —

(ii) f'(x)<0,

oo |

o gives Q(P. 2p")

= 0.4 units per second.

& _o, and ,v=03*P(0’: =0

. f is a decreasing function.

(iii) & (1) 7

Topic 9 - Answer,
PE—— — 8
NI S
T(xl) (xsl)
| | |
o gyt =

34l (=3+1)

stationary point 1s -3, -;4

63. [ f(x) dx= for-Tde

—
=

3 _a..0C
f(x)=x - /x+L

Subst. (3, 5) gIves. C=-

64. (1)

(i)

65. (i)

(i)

66. (i)

f(',(!:X}“‘/-I"]

dy 8 d*» _1l6
& O dar? 1
d__2ir-0 = x=22
dx x°
8 _50)=%
At x=2, y=—+22)=
2
8
I =—+2(-2)=-%
At x=-2, ) )
stationary points are (2, 8) and (-2, -§
At x=2 E—',L=2 (2. 8) 1s Minimem
dx—
AI II—" i_z_‘__—: ‘—‘_—‘St ‘\0‘
dx”
In _\GHE A ‘<\30_ H 3 B
10 5W‘f
tanJU" = ——
GH
= GH =<3/ =
V = area of AGEK x length of tank
1 —
:—A-(: I ;\-1“—(‘-‘1‘0\_)’;3
' Py dv R
~d—l—=¢30\3nn when h =5, —=400\3
dh dh
V dh dh 1 .
av _dv dh S s
dr dh dt d 2.3
(x)=] 12x" dx = _g-
; -
3
f'(x)=0at x=2, = K=3
v _ 6 3
f'ix)=- Tt
X -
- ’ ? 6 _“ .
now, r(_n:j1 _g*;‘ dr = 2+ 2x+(
! 22 x -
X = :
Subst. (2, 10) gives, C =4
:‘l.r)=9_~%,‘--4

PRPREE—————
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Topic 9 - Answers (9 )
=

(i) f‘(.ﬂ:—iﬁ‘é:n -

B x=1%2

when x=-2 f(x)= 1;-’).4——
Other stationary point s (—~. -2)

(i) f7(2) =

[

(2, 10) i1s minimum

£7(-7) =
P (-2)=-

ralue

(=2,-2) 1s maximum

67. () At A4, 6), d—\:l‘;\_(q)_z =9
dx -
ﬂ dv dx

2 X — =

ity 2x3 =6 units/ minute.

| 1

@ [dv=[0+20 Har = yoyiazag

Subst. (4, 6) gives, K = -6

equation of curve: y =x+ 4x; -6
(i) Equation of AB: y=2x-2
Subst. v =0 gives point B(l, 0)
Equationof AC: 2y+x=16

Subst. y =0 gives point C(16, 0)

1 5
Area of AABC =;x15x6 =45 units*

68. (1) At x=0, ﬂ=2_3(0+4)_§=-2
¢
dy dy dx
E=j*d—: = =2x0.3=-0.6 units/s
1
(ii) jd\*j"k"—h(h»h-‘t) 2 ldy

1
o> y= 2.r—m(3.1r+4)2 +K

Subst. (0. %) gives, K =12

[

I !
y= 2.!’—7(3\‘r4)— +12

equation :
69. (i) Total perimeter of fencing = 480 m

240 -6x
= 12x+10y=480 = y=— 5

Area, A =8xy
(' 240 - 6x )

l" TRE————

5 )

- 384 ¢ -9 6x°

i Y 384192020 = =20
&

240-06(20)

)= — = 4
5
Dimensions are 20m by 24m.

d’y 16
Qﬂ"‘ S‘_:-_ST.LZ —= ==
dr . U X
f /R 1
“112s2 d
rracef (i) o
\
-j“g»l‘+4\ id‘
\ x?
-0 ke K
X
dy 8 _ 3+
i —'—:-—‘—\-*2:0 = x=T4
) =
= x=2 (since x>0)
y=8.1202)=8 . point Mis (2.9
D)

Forx<0, x=-2, = \'::8—4-2(—2 =-8

stationary point for x <0 is (=2, -8)

N
d- Y _
2

X

2(<0), - (-2, -8)is maximum.

(iii) Volume =/rJ.l- yz dx

3 2
=;;j (—8—+2x) dx
o\x

/r[ 64+32r+§' rl]- = _2_2_9,,
I

X 3
71 d—y=8_2(7\——1)'2=0 = (2);—1)=tl
dx - 2
3 1
X=—, or x=—
4 4
3 dYy .
At x=—, f =64, .. Minimum
47 gy
1 dYy ,
At x=—, r =-64, .. Maximum
47 4
d [
72 L o2x 502 45
dv
[ )\
Given —~l d—‘l e 2
t 2\ dr du
L |
2x=5x245=2 = 2x-5¢2+3=0
l ! 9
= (v -D2x7 -3 > =] = —
4
| | i
T3.03) 3n? -2y 2 | > 3x + v > =)
| |
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f(x) =30 -6x-9>0

t 1 3 : 7é6.
(i) f(l’)’j‘ﬂv: “2x 1)dx = 2x? -4x2+C - £ -21-3>0 = (x+INx=-3)>p
Subst. (4, 10) gives, C =2 - yx<-1, x>3
3 ! - Jeast possﬂ'\lc value of n =3
f(x)=2x? - 4x? *2
: 2 7 When r=a®, -3
At 1~-~. Hoi=~(é) —4(%):#2=—:: U] en x r g
3
2 . -3 =—(x- .
y-coordinate of 41—;7 Equation: v -3 a:“ a) = , 5
23
@ L. 1,2 @ fdy=f|5etrac &
dx (x-1)° (x=5)°
dy ! 4 5 1.
Atx =13, E:Z. . grad. ofnormalz—i = _v=;x- -2ax 2 +K
Equation of norrmal: 2y+x=13 Subst. (a®, 3) gives, K =1
Subst. y =0, into this eq. gives, x =13 PR 1
equation: y=—x’-2ax ?+]
@ii) dy 1 . 9 -0 a
dr  (x-1P (x=5)? (iii) Subst. (16, 8) into equation of curve, gives,
= x-x-2=0 = x=2, x=-I a*+14a-32=0 = (a+16)a-2)=0
oy > 8 N a=23 B(16, 8), |ABI
2 T o A4 3), , 8), [ABl= S
dx? (x-1) (x- 5)3 ( ) ( ) 13 units
At x=2 d I =§-. . Minimum
dx® 3
d’y 1 4
At x = -1, —l=—-, - Maximum
dx? 6

d___6

75. (i) -
dx (2x-1)?

(ii) Since the gradient is always negative, thus
the curve has no stationary points.
(iii) Subst. x =2, into eq. of curve gives, P(2,3)

d__2 _
ir 3 = grad. of normal =

eq. of normal : )'-3:%(x—2) = y=%x

at x =2,

Subst. x =0, gives y=0.
the normal passes through the origin.
dy 2

v) At x=2, —=-%
(iv) At x " e 3

dy dy -
a}za—_ x % = ~—§—x—0.06:0‘04 units/s
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o S Topic 9 Diflervatiaion (1)

i M
R

- P " 1 » > o - \ M P P
8. A pomt P travels along the curve v = (71" + 1) i such a way that the r-coordinate of P at
tme { TUNUES 1S INCreasing at a constant rate of § units per minute Find the rate of increase of

the v<coordmate of P at the instant when P s at the pomt (3. 4)
[NI4 P13/Q10(b)]

9. The diagram shows the curve v = 27 and the ‘
pownts X(-2, 0)and P(p, 0). The point Q lies
oo the curve and PQ s parallel to the y-axis y=22

(@ Express the arca. 4. of tnangle XPQ in
terms of p

The point P moves along the x-axis at a con- Q
stant rate of 0.02 units per second and 0 moves
along the curve so that PQ remains parallel to
the y-axis

—
P(p.0)

(i) Find the rate at which A4 1s increasing
when p =2

[
=
Q

X (-2.
[J15/P11/Q2]

2 .
60. The equation of a cune 1s y= X+ px~, where p is a positive constant.

(i) Show that the origin is a stationary point on the curve and find the coordinates of the other
stationary point in terms of p.
(i) Find the nature of cach of the stationary points.

. R
Another curve has equation y =X+ px~ + px.

(iii) Find the set of values of p for which this curve has no stationary points. [J15/P11/Q9]

61. Variables u, x and y arc such that u = 2x(y - x) and x+ 3y =12. Express u in terms of x and hence

find the stationary value of u.
[J15/P12/Q4]

: ] I |
62. The function f is defined by f(x)=——+—— for x> -1l
x+1 (v + 1)

(i) Find '(x).

(i) State, with a rcason, whether [ 1s an increasing function, a decreasing function or neither.

e . ; I l ,
Ihe function g is defined by g(x)=——+——— for x< L
v+l (e l)
(iii) Find the coordinates of the stationary point on the curve y = g(x). [J15/P13/Q8)
63. The function f is such that f'(x) =3¢ =7 and f(3)=5. Find f(x). [NIS/P11/Q2)

URE
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Topic 9 Differentiation 12

AL Mathematics (P1)

64. A curve has eguation v =
i)

67.

d
(i) Find = and

d’y
dr \11:
(ii) Find the coordinates of the stationary points and stat

¢. with a reason, the nature of each
[\'[_\- P’I' {)q‘.

stationary point

05~ B

hcm

Fig. 1 Fig. 2

Fig | shows an open tank in the shape of a triangular prism. The vertical ends ABE and DCF are
identical 1sosceles triangles. Angle ABE = angle BAE =30°. The length of 4D 1s 40 cm. The tank is
fixed in position with the open top ABCD horizontal. Water is poured into the tank at a constant rate

of 200 cm®s ', The depth of water, r seconds after filling starts, is 4 cm (see Fig. 2).
(i) Show that, when the depth of water in the tank is 4 cm, the volume, ¥ cm?, of water in the tank
is given by ¥ = (40434,

(i) Find the rate at which / 1s increasing when 4 = 5. [NI5/P12/Q3]

12

The curve y =f(x) has a stationary point at (2, 10) and it is given that () = —
(

(i) Find fix).
(i)) Find the coordinates of the other stationary point.
(iii) Find the nature of cach of the stationary points. [N15/P12/Q9]

dy N ) )
— =020 7 A pomnt P is moving along

A curve passes through the point A (4, 6) and is such that :
ax

the curve in such a way that the x-coordinate of P is Increasing at a constant rate of 3 units per

minute.
(i) Find the rate at which the y-coordinate of P is increasing when P is at A.

(if) Find the equation of the curve.
(iii) The tangent to the curve at A crosses the x-axis at A3 and the normal to the curve at 4 crosses
[N15/P13/QY]

the x-axis at C. Find the area of triangle 4B8C.

ecture
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/’  Topic 10 /ntegration i\.
TOPIC 10

Integration

7. A curve is such that dy 4

——=

dx J6-2%)" and P(1, 8) is a point on the curve.
() The normal to the curve at the

nates of the mj d-point of R point P meets the coordinate axes at Q and at R. Find the coordi-
(i)) Find the €quation of the curve

[J06/P12/Q9]

8. The diagram shows the curve Y =x(x-1)(x-2), which Zv

crosses the x-axis at the points O(0, 0), A(1, 0) and B(2, 0).
() The tangents to the curve at the points 4 and B
meet at the point C. Find the x-coordinate of C.

(i) Show by integration that the area of the shaded
region R,

i is the same as the area of the shaded
region R,

[N06/P12/Q7]

1
9. The diagram shows the curve y =3x*. The shaded

region is bounded by the curve, the x-axis and the
lines x =1 and x = 4. Find the volume of the solid
obtained when this shaded region is rotated
completely about the x-axis, giving your answer in
terms of .

[J07/P12/Q2]

10. Find the area of the region enclosed by the curve y=2\/;, the x-axis and the lines x =1 and x = 4.

[NO7/P12/Q2]

11. A curve is such that & =4 -—x and the point P(2, 9) lies on the curve. The normal to the curve at P
' dx

meets the curve again at Q. Find
() the equation of the curve,

(i) the equation of the normal to the curve at P,
e utub

.me
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12. The diagram shows a curve for which \}
L
d k -
g.-_. where k is a constant. The curve
|

passes through the points (1, 18) and (4, 3)
@ Show, by inicgration, that the equation of
16

the curve 1s y=—+
X

The pomnt P lies on the curve and has

x-coordinate | 6
(i) Find the area of the shaded region.
[JO8/P12/Q9]
0 i
."
e . A
13. The diagram shows the curve y = ,/(3x + 1) and the points ) Q/y= V@x+ 1)

A0, 1) and O(1, 2) on the curve. The shaded region is
bounded by the curve, the y-axis and the line y = 2.
(i) Find the area of the shaded region.
(ii) Find the volume obtained when the shaded
region is rotated through 360° about the x-axis.
Tangents are drawn to the curve at the points P 7 P
and Q
(iti) Find the acute angle, in degrees correct to |
decimal place, between the two tangents.
[NO8/P12/Q9]
al > X

14. The diagram shows part of the curve )'=3 6 >
x-

(i) Find the gradient of the curve at the point where
x=2

-

(i) Find the volume obtained when the shaded region
is rotated through 360° about the x-axis, giving
your answer in terms of x.

[J09/P12/Q9]

15. The equation of a curve is y =x* + 4y + 9.
() Find the coordinates of the stationary point on the curve and determine its nature.

(i) Find the area of the region enclosed by the curve, the x-axis and the lines x =0 and x = .
[NO9/P11Q4]

mJsme ecture
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\_ Topic 10 Integration C?_)

(® Given that the tan e
the value of & BN 1o the curve at the points where x =

(i) Given

2 and x = 3 are perpendicular, find

also that the ¢
Ve passes through the point (4, 9), find the equation of the curve.
[NO9/P11/Q6]

The equation of a curve g such that b 3

—_.-—

= T-x Given that the curve passes through the point

(4, 6), find the equation of the curve. [NOSIP12/Q1]

The function f is such that f(x) =

3
P for xe R, x # -2.5.
A curve has the equation y=_f(x

i ). Find the volum i i
the coordinate axes and the line e obtained when the region bounded by the curve,

X =2 is rotated through 360° about the x-axis.
[NO9/P12/Q8 (iii)]

y
/ 2
, y=6x-x
The dlagram shows the curve y = 6x — x? and the line r
y=35. Find the area of the shaded region.
- y=3
[J10/P11/Q4] : !
l |
; L
7 >~
; dy 1 . :
A curve is such that el 3x2 -6 and the point (9, 2) lies on the curve.
(i) Find the equation of the curve.
(i) Find the x-coordinate of the stationary point on the curve and determine the nature of the
stationary point. [J10/P11/Q6]

>
>

The diagram shows part of the curve y=%, where a is

a positive constant. Given that the volume obtained
when the shaded region is rotated through 360° about

the x-axis is 247, find the value of a.
[J10/P12/Q2]

outube.com/n
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— eome R

AL Mathematics (P1)

B

y=(x-2)

2
22. The diagram shows the curve y=(x~2) and
the line y+ 2x =7, which intersect at points A

and B. Find the area of the shaded region.
[J10/P12/Q9]

d 6 , .
23. The equation of a curve is such that -&);} = ——a;-_—z)- Given that the curve passes through the point

P(2,11), find
(i) the equation of the normal to the curve at P,

(i) the equation of the curve. [J10/P13/Q5)
y
A
24. The diagram shows part of the curve y= x+; y=x+%
which has a minimum point at M. The line y =5
intersects the curve at the points 4 and B. y=s
(i) Find the coordinates of 4, B and M. A\ﬁl/”
(ij) Find the volume obtained when the shaded
region is rotated through 360° about the
x-axis.
0 » X
[J10/P13/Q9]
A
25. Find I(x+;J dx. [N10/P11/Q1]
26. The equation of a curve is y=2—.
-x

) ) dy
i) Find an expression for — a i i . ;
0] p » nd determine, with a reason, whether the curve has any stationary

points.

(ii) Find the volume obtained when the region bounded b i
' ( the - axe :
Jine x =1 is rotated through 360° about the x-axis. 7 e curve, the coordinate axes and the

(iii) Fipd the set of values of k for which the line Y =x+ k intersects the curve at two distinct
oints.
P N10/P1QN

outube.com/m
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7.

29.

30.

31.

Topic 10 Integration (5 )

The diagram shows Part of the owrve v
| )

A
Y==——"—. The curve -
(3:+l)i Cuts the axis at 4 N
and the line X=35 at B

() Show that the €quation of the line 4B

is )’=~%x+l,

(ii) Finfi thf: volume obtained whep the shaded

> X
) h 360° aboyt the 0
x-axis,

[N10/P12/Q11)

A curve has quation y = fy). | is given that f "(x)

. =32+ 2¢ - §.
() Find the set of values of x for which f is an inc

reasing function.
(ii) Given that the curve passes through (1, 3),

find f(x). [N10/P13/Q6]
The diagram shows parts of the curves
y
. 8 o 3
y=9-x"and y =— and their points of

X

intersection P and Q. The x-coordinates of P
and Q are g and b respectively,

(i) Show that x = g and x = b are roots of the
equation x8 - 9x3 + 8 = 0. Solve this
equation and hence state the value of g and
the value of 5.

(i) Fi<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>