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Introduction

This question and answer booklet is designed to aid learners offering
mathematics at Advanced level become familiar with various question settings ,

practice and learn to follow instructions as they workout to get suitable solutions.

The book contains a few worked examples but does not contain content on
various exercises, this is to task students to discuss, consult and get in-depth

content from their teachers and then apply by practicing to master concepts.

This book is purposely meant to be used in the 5th and 6t year of secondary
mathematics course. The exercises are on topics in pure mathematics designed
for advanced level particularly for students offering mathematics as a principle
subject. However, it can also be used by students offering mathematics as a

subsidiary especially in the pure mathematics section.

The book has been developed to help improve the learners’ spirit of self reliance
as they practice solving the exercises and getting correct answers. With practice,
the subject is made easier, thus the book will be a useful instrument for A-level

mathematics students and teachers.

Special thanks go to the almighty GOD who has given me grace to develop this
book, my family members, fellow teachers in the Mathematics Department
LUBIRI SECONDARY SCHOOL, Rebecca Nagawa, Luyimbazi Godfrey, Shamidah
Zalwango, Aiden Magumba, Moses Sengendo, Fred Kijjambu, Viola Mayengo and
HIGHER RISING INVESTMENTS LTD for their invaluable suggestions and work

towards producing this book.
Nicholas S. Kirirabwa
0782 429 006

0702 429 006
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EXERCISE 1

1.

. Simplify:

. (a) Given that t = tan 6, simplify

Simplify + 1000 - +/40 - v90 in the form av/b. Hence, find the product of a
and b.

. Find the roots of: 2t2 - 2t - 12 = 0.
. Solve: (i) 2m = 7. (ii) Simplify: log, 46656 + 3 log, 216 -4 ]og636.

. Given that 3m’+2m-7=0 has roots m=agand m=}, find an equation with

roots: %1 and%.

. Find the gradient of the curey = 3x2+ 4x -1 at x=3.

A+x)° - XA+x) "

X

. When (x5 + 4x + ax + b) is divided by (x2 —x), the remainder is (2x+3).

Find a and b.

t
Ji+t2

(b) Solve tan’@+tand =0, given that 0° < 0 < 3600,

Prove your weight 1

EXERCISE 2

1.

2.

3.

4.

Solve the equation: 2x + 2x+1) = 7

gy )
Find ax B terms of x, y when 3(X— y) =2Xy+1

log (a*bc)= @[&+logbcaj

Show that

If the equation a’x” +6abx+ac+8b> =0has equal roots, prove that the roots

of the Equation ’dlC(X+1)2 =4b°X are also equal.

1|Page
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bc  cosec(B+C)
ab+ac cosecB+cosecC

5. In triangle ABC, prove that;

6. A curve is represented parametrically by X = (t2 —1)2, y=t’

2

Find ?j g in terms of t
X

7. Solve for x in tan‘l(lj +tan”' (lj -z
X 3 4

8. Given that y = f(x) is the equation of a curve, such that f(1)=2and

fx+ hh)_ f(x) =3(x+h)’ =2(x+h) , find the equation of the curve.

9. (a) Show that

S IR S—

(b) The sum to infinity of a convergent geometric progression is m and the
sum to infinity of the sum of squares of its terms is n. Show that the first

2mn

term of the progression is given by >
m=+n

tan A+secA—-1 1+sinA

(c) Prove that =
tan A—secA+1 cosA

X

log;

10. (a) Prove thatlog; = Hence given that log; =0.631. find without using

3 -
3

tables or calculators log;. Correct to 3 decimal places.

(b) If 2logyx =8 and x2+ 2y8=12 Find for x . Find the values of K for which

Xt —x+1

the equation =k has repeated roots. What are the repeated roots?

2|Page
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(1+2X)

11.(a) Find the expansion
(1-2x)

up to the term in y *;Hence estimate :)'722

to 4 significate figures

(b) Find the sum of the series 13+ 23+ ................ + (2n-1)°
ax+b

x? +1

12. (a) One stationary point of the curvey = is 2 ,1) Find the values
of a and b. Hence find the nature of the stationary points.

(b) Find the value of a and b if ax* + bx® - 8x2 + b has reminder 2x + 1 when

divided by x2 — 1 and state the quotient.

EXERCISE 3

1. Prove by induction Zn: 1 _.n
— r(r+1) n+1

2. Find the value of n if 2(2J=n =

3. Determine the binomial expansion of (y + h)4 Hence find (1.996)"

4. Given that b% =aP = (ab)qp . Show that q=1—-p
3 4

5. The position vectors of the points Aand Bare | 1 | and | -1 respectively.
-2 5

Determine the length of AB .

6. Given that log,+2log) =4 show that Xxy=16

th
7. Ifthe N term of a series is 8N —2 Show that the series is an arithmetic

progression and write down the sum of the Nl terms
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8. Given the complex numbers: z, =7+i and z,=1-i . Determine the modulus

and argument of Z,Z, .

9. (a) Sketch the locus defined by the equation arg(z—6+i)= %

where z is complex.
(b) Given that 2+1 is a root of the equation £ ’—6Z°+aZ+b=0

Write down the quadratic factor of the polynomial Z° —6Z° +aZ +b
where a, b are real numbers.

1 3 8
10.(a)Given that PBw0- _° , Solve for x and y the simultaneous equations
log,,2 5

3x — 23y+1 and 4x71 :122y+1

(b) Solve: 3(32%) +2(3%)-1=0

(c) Express as equivalent fraction with a rational denominator. L
V2 -3
11.(a) Distinguish the nature of the stationary points of the curve
y =X —2X>—X+7
(b) Given that « and P are the roots of the equation x> + px+q=0.

Express (a—,Bz Xﬂ—az)in terms of p and q. Deduce that for one to be

the square of another. p’—-3pqg+q®+qg=0must hold.

12. Express sin f +sin3/ in the form mcoKfFsinnNf where m, k and

n are constants.
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13. A particle starting from rest at O moves along straight line OA so that its

acceleration after seconds is (24t —1 2t2)m5_2 .

(a) Find when it again returns to O and its velocity then.
(b) Find its maximum displacement from O during this interval.

(c) What is its maximum velocity and its greatest speed during this interval.

1
14. (a) Evaluate [2)(3 — 4> + X:L;

(b) Find the approximation for J102 by SX and Y, Method.

(c) Find the equation of a curve y — f (), given that f Q) =4 and

f(x+0x)= f(X)+(3x* +10x—1)oX.

EXERCISE 4

1. Solve the equation 3%y —3Y*"' —-3Y 4+3=0

2. Rationalize the denominator _ 1+ V3

V2 -1)

V3 +1
242

3. Show that cosl15° =

4. Factorize completely X* —3x> +4x> —8

5. Without using calculators or tables prove that

cosl165° +sin165° =cosl135°

(1+x)* —LxA+x) 7%
(1+ %)%

6. Simplify
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7. Express 5sin@-+12cos@ in the form gsin(@+«a) state the values of g and «

8. If the roots of the equation X’ -5%x-7=0 are B and & . Find the equation

2 2
whose roots are S, af3

9. Show that cos@ —cos380 —cos50 +cos760 =—4cos40sin20sin@

10. Solve /X—5+2=~/X+7

11. The quadratic polynomial P(x) leaves a reminder of 3 on division by (x-1), a
remainder of 12 on division by (x-2) and no remainder on division by (x+2).

Find P(x) and hence solve P(x) = 0

12. Solve the equations for all possible values of x and y

5
log, xlog, y=—6 log, Xy = B

EXERCISE 5

1. Find in terms of q the least value of the function
f(x)=x>+3gx+q

27n+2 _ 6(33n+3)
3n (9n+2)

2. Simplify

3. The sum of n terms of a series, S, , is given by s, =n(n+3). Find the fourth term

of series.

4. Find the equation of the tangent to y = x’at the point (t,t*)
5. One root of the equation x*>+ px+q=0 is 2-3i. Find the values of p and q.

)
6. Find the maximum and minimum ordinates of the curve Y=X X+D

7. Given the following pair of equations

X =cosect —cotd, and y = cosecl +cotb, Eliminate
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8. Solve the equation 3+ 10g3 X= 410gx 3.
9. The perimeter of a triangle is 42cm; one side is of length 14cm and the area

214J15cm?. Find the lengths of the other two sides and show that the cosine of

the largest angle is %

- sin3Asin6A+sin Asin2A tan SA
10. Prove that sin3Acos6A+sin Acos2A

7|Page
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Worked examples

1. i) Express
) Exp x2=1 x+1

Find the LCM .

3x=2 2 3x=2-(x-1)
X =1 x+1  (x+D(x-1)

_3X—2-2x+2
(x+1)(x-1)

3x=2 2 X
x*—1 x+1 x*-1

i) Find the constants A and B such that
X> +3X—2= AX(X—3)+B(x—1)(x+1)
Method I

Ifx=0

B=2
Ifx=1

1> +3-2=A(1-3)+0

2 = -2A
A =-1
Method II

X> +3X—2= AX(X—3)+B(x—1)(x+1)
X? +3x—2=Ax>-3Ax+Bx*—-B

Compare coefficients of x2

Compare coefficients of x
3=-3A

A=-1
8|Page
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Substitute for A in equation (i)

B=2

2. If the roots of the quadratic equation 2X> —5X + K = 0 are such that one root is

4 times the other, find the

i) Two roots ii) values of constant k

Let the roots be & and 4«

b
i) Sum of the roots is —
a+4da = >
2
Sa = 2
2
1
oa=—
2
da=2
1
The roots are 5 and 2
C

it) product of the root is g

a(4a) :g



Practice Pure Mathematics N S Kirirabwa

But & =

\S]

Therefore k=2

2y —4i y
_ =0
3. Solve for x and y X4y X—i
2y—41y
2X+Y X —I
2y —4i  y(x+1i)
2X+Yy  (X—=—D(X+1)
2y —4i  y(x+1)
2X+y (X +1)
2y + LA RS PR A

i =
2X+Y 2X+Y x*+1 x?+1

Compare real parts
2y Xy
2X+y  x*+1

Compare Imaginary parts

S
2X+y x> +1

4X> +4 =2Xy+y> —— — —— i)

10|Page
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Solving i) and ii) simultaneously

4> +4 =2(2) + [zj
X

X=1-1,4q Y =212

4.Given that (X> +T1?) s a factor of (5x*
that 57> +4p”> — pqar=0

2, .2
for X“+I" a factor

then X2+r2 =0
X>=—r~?
X =Iir

S5xP 4+ pxXC +gxX> +rx+4=0

If x is a root

5(ir)* + p(irf —r’q+rir+4=0

compare real parts

N S Kirirabwa

+ px’ +gx® +rx+4)  show

5r* —r’q+4=0—————— (D

compare imaginary parts
—pr’+r’>=0
r’(1— pr)=0

2

r-=0 or pr=1

11|Page
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r:i —————— (2)

p

Substitute in equation (1)

5-L—-—Lg+4=0

P p?

> —gq+4p>=0

2

> +4p>—qgq=0

2

But Pr=1gnpg ¥ =—
p
S.5r’ +4p? —qpr=0
5. Find the gradient of the curve X?+2Xy =2y +x=2 at point (1, -2)

X> 42Xy —2y> +X=2

ox+2x Y yoy_ay Y 1o
dx dx

@x—#ﬂg¥=—d—2x—2y

dy —1—-2x—-2y

dx  (2x—4y)

at (1L,—2)
dy —(1+(2x1)+(2x-2))
dx (2x1)—(@x—-2)

_ _(1+2—-4
2+ 8

12|Page
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dy _ 1

dx 10

X+ 4
6. Determine the expansion of x2 —1 in ascending powers of x up to the term

containing X', for [X>1

X+ 4 1
VR =(x+4)(x2 —1)

Binomial Theorem
n(n—-1a" b’

(a+b)"=a+na"'b+ +---+b"

(-1 =)+ DED)TCEDHEDE2)E) D+

x* -1 =x7Hx x4

[ X2+ 41j =(X+DX 7+ X+ X" +——)
X J—

=X X X H+AX T A A —— —
[X+4j 1 4 1 4 1 4

= — + + + + + +—
x% —1 X x> x> x* x°  x¢

X

7. If show that dY __
y> =2y /(x> +1) +x>=0 dx 2 1

y2 2y /(x> +1 )+ x2 =0

2y%— %(x2 +1); —2y><%(x2 +1)_; x2X+2X =0

2y%—21/ix2 +1igy __2XY oy
X X

\/ix2+1i
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X* +1
dy x(y— x2+1) .
dx_w/ix2+15><|_y— x2+1J
dy X

8. Find the sum of the series 3+6+11+———+(n2 +2)

Sum
3+6+11+———+(n2+2) :(12 +2)+(22 +2)+(32 +2)+———+(n2 +2)

P42+ 0+ (242424 ———+2)

=%n(n +1)2n+1)+2n

3+6+11+-——+(’+2) = %[(n +1)2n+1)+12]

9a) Differentiate with respect to x:

iH(1-+x?)
d(1+x>) oy
dx B
)Xy~
d!xy2 ) _ x|: d!y2 ’:| N y2|:d(X):|
dx dx dx

=x><2y%+ y? x1
X

14|Page
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d!ny) _ 2xyﬂ +y?
dx

dx

b) A closed right circular cylinder has base radius r cm and height 3r cm. if r is
increased at the rate of Imm/s, find the expression (in terms of r) for the rate of
increase of the: i) total external surface area.

ii) Volume of cylinder.

T~
dr —
—=1mm/s
dt

=0.lcm/s h=3r
h =(3r)cm S R

i) total external surface area.
A=2m?+2mn)=2m> + 67> =8>

dA _
dr

167r

dA dA _ dr
= <

= —=1.62rcm?/s
dt dr dt

it) Volume of cylinder.

V = r’h
= (r>)3r)
= 37r’>
dv _ d(3zr?)
dr  dr
ﬂ:%ﬁz
dr
av._ dv _dr .,
at = ar < ar O Ko
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LAV i7zr2(or0.97zr2)cm3 /s
dt 10

10. Given that Z = (X +1y) where x and y are real numbers;

Z+1
zZ+2

a) Show that when hn( J = 0. the point (X, ¥) lies on a straight line.

Z=X—+1y

ImLZ_HJ:O
Z+2

x+i(y+1))
tm (x+2)+iyj_0

[ x+i(y +D[(x+2)—iy]|
m (x+2) +y’ J_O

[ x(x+2)—ixy+i(y+1)x+2)+y(y+1)|
o (x+2) + vy }_O

Comparing imaginary parts

(y+1)x+2)—yx= O[(x2 + 2)—|— y? ]

YX+2Y+X—YX+2=0

X+2y+2=0 equation of the line
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Z+1
Z+ 2

b) show that when Re( J =0, the point (x,y) lies on a circle with

1
centre (_ 1,— %) and radius 5 \/g .

ReLZ_HJ:O
z=2

Re[x+i(y+1)j=0

(x+2)+iy

Re( x(x +2)—iyx —(n—xi S_yz—szlz_(xy+ 2)+ y(y + l)j _o

Comparing real parts

x(x+2)+(y+1) _
(x+2) +y?

o

X>+2X+y>+y=0
Complete squares

1 1
X2+ 2X+1+y +y+—=1+—
y - +y 4 4

1
Circle centre (—1,—Ej and r :%\/g units

11a) use De Moivre’s theorem to express (tan 50) in terms of tan@

(cos@+isind)" =cosnf+isind
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0856 +isin50 = (cosd +isind)’

(cos@+isind)’ =cos’ @+ Sicos’ @sinf —10cos’ Osin” & —10i cos” sin’ 8 + ScosBsin® @ +isin50
Compare real and imaginary parts

Re

cos50 = cos’ @ —10cos’ Osin” @+ 5cosfsin* @

Im

sin56 = 5ccos’ sin@ —10cos” @sin’ @ +sin’ @

sin50 _ Scos’ @sin 0 —10cos’ Osin’® @ +sin’ 0
cos50 cos’ @—10cos’ Osin’ @+ 5cos Osin’

Divide both numerator and denominator by cos’ &

_ S5tan@—10tan” 0+ tan” 0
1-10tan* @+ 5tan* @

o @
2 tan| — |tan| =
sin@sing an(zJ an(zJ
11 b )Prove that: ¢cos@ + cos¢ l—tanz[gjtanz((ﬁ)
2 2

tan 560

From L.H.S

. . ZSichosQ2sin£cosé
sinfsing 2 2 2 2

cosfcosg (20082 Z—lj+(2 cos’ g—lj

¢ .0

. 0 0 .
4sin—cos—Ssin—cos—

2 cosngrcoszg—l
2 2

¢ .2

. 0 o .
2sin—cosS—Ssin-—cos—
2 2 2 2

’ 4

0
COS— +C0S~ —
2 2
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Divide through by cos

¢

2 tang tan —
2 2

¢

0
l+tan22+l+tan2—l—tan2¢—tan

sinfsing 2tan(§Jtan(§J

cos@ + cosg l—tanz[gj tanz(gj

o 0
22 _tan’ — tan? ﬂ

12a) A circle with centre A and radius r, externally touches both circle

X
+
<

Il

4 and X' +Y' —6X+8=0 show that the abscissa of point A is given
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2

dy

sin X
X

bif ¥ = X dx

12a)
x> —6x+y> =-8
x> —6X+9+y>=-8+9
(x=3) +(y+0)" =1

Centre (3,0) or radius=1

y
- prove that: Xd >+2 +Xy=0

A_\X+y?
r=OA—OM
r=.x>+y>—2

AB _/(x=3) +(y—0)

AB =/(x—3) +y>
r = AB — NB

r=+(x—37+y?—1
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N

(r+1)=y(x=3) +y
(r+1) =(x=3) +y?
y?=(r+1) —(x=3)" __ )

Substituting equation ii) in equation i)

r’+4r+4=x>+(r+1y —(x—3y

r’+4r+4=x>+r>+2r+1—x>+6x—9

2r +12=6X
2r +12
X=—
6
X:LL+2J
3
sin X

12p) Y=
XY = sin X

d(xy) B d(sin X)
dx  dx

dx
Y+ X— =cosX
dy

dy
Yy + X& = CcOSX

dy N d(xg—i) _ d(cosx)
dx dx dx

dx dx
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But xy = sinx

dy d
2 + X +XxXy=0
dx dx? y

7T

2
13q) I(COSZXSin X) dx
(0]

b Jif _(_1 d>
X = [_ _tj and Y = (t2 - 4); show that: dxi’

t2
2 cos2Xsin Xdx

2
13 a) jcosZXsin Xxdx =
(0]

N | =
O V[ N

T

2
= %jsin(Zx + X)—sin(2x — x)dx

(o]

2 2
= —Jsin3xdx——jsinxdx
(0] 2 0

N

1|:—0053X:| [ 1 :|2
= | —=2"2 1" —| —=cosX
2|7 3|, 2 .

% 1
J.cos2Xsin XdX = —
0 3
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dy 2t
dx 2t—1
u = 2t v — 2t — 1
du_, av _,

dt dt

d(%)_ 2(2t-1)-2(2t)

dt (2t -1y

d(%) 4t-2-4t_ -2

dt ct—1y  (2t—1)

d2y d(%) dt
dx>  dt dx

d? § _
Thus d—xg'z—z(zt—l) 2x(2t—1)"

d2y -3
=212t -1
dX2 ( )

v _0_ 2t
dt
v:le—ztdt

v=10t—t* +cC

At t=0 v=u=0

O=c

v, =10t —t?
When v=0

0=10t —t?

0=(10—t)

t=10s
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ds

=10t —t?
st
s:let—ﬁdt

3
s=5t2—L i¢

At t — 0.5 = o then c=0
At t=10s

3
s=5xuf—10

_ 500 1000

s=166.7m

14 a) Given that r; =(i+ J+K)+ A(—4i+ j+Kk) and
r, =K+ J)+ u(2i— j+Kk) are two lines, find
i) their point of intersection.

i) the angle between them.

b) Find the resolved part of vector a=71 +2j in the direction of b= 2i — 3j.

1 —4
140y | H|FAL
1
0) 2
rhL=|1|[+u4 —1
2 1
n=r
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1-4A=2u————i
1+ A=1—pu————ili
1+ A=2+pu————ii

i) +iii)

24+2A4=3
24 =1
1

A=—
2

1 3 3
Point of intersection| >’ >

ii)
—4
r - 1 =u
1 is parallel to
1
2
> is parallel to —li=v
1
From UV =|u|lV|cos@
cosd — (-8—1+1)

VAt 12412 2212 412

0=cos( e

0 =140.34°
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14b)

Resolved part of a in the direction of b = a-b

_(7i+2j)2i-3j)
V22 + 32

_(7x2)+(2x-3)

V13

14—6

V13
8
N

13

15 a) Suppose that an error of 5% is made in measuring the radius of a sphere.

Find the corresponding percentage error in the surface area.

b) Using the technique of small changes, find the approximate value of (1 0 02)3

15a) Let dr = change in radius and dA = change in S.A

dar _ 5
r 100

dr =0.05r — — — —i

A =4’

dA

— = ————1l

dr

dA = ‘;—’:‘.dr = (87r (0.05r)
dA=0.477>
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dA 0.4z

But % errorin SA™ A T 42

:izlo%
10
15b) Let y = x3 where x=10, 5, — 0.02
ﬂ:E}xz
dx

Sy ~ %.& = 3x2(0.02)],_,, = 6

(10.02) = y+& = x> +6]_,,

~10°+6
~1006
EXERCISE 6
1. The 3rd term of a convergent geometric progression (G.P) is the arithmetic

mean of the 1st and 2rd terms. Find the common ratio and if the first term
is 1, find the sum to infinity.

Z“:r(3r): 2n-1)3"" +3

Prove that
r=1 4

Show that the circle x2 + y2 = 36 and x? + y2 - 6x — 8y + 24 = 0 touch each
other internally. Hence find their point of contact.

Write 4 + 2x2 + 5x in the form a (x + b)?2 + c. Hence find its minimum value.
Given that ¥ = (3X—2)¢**,  Show that (3x- 2)% =(6x-1)y

X
Find the equation of a circle with centre on the y-axis, which cuts
orthogonally each of the circles x2 + y2 + 6x + 2y — 9 = 0 and
X2 +y2-2x—-2y+1=0.

Three unequal numbers a, b, c are such that 1/a, 1/b, 1!/carein
arithmetical progression and a, c, b are in geometrical progression.

Prove that b, a, c are in arithmetical progression.
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8. Find the relation between q and r so that x3 + 3px2 + gx = r, should be a
perfect cube for all values of x.

- x* —a’x+a’ g
0. i) Find J. X —a’) X

(i) Given that y = Xsin(y + @)

dy _y+y(xX’-y*)”"

10. (a) Prove that in a triangle ABC.

A1 ,B 1 ,C (a+b+c)
—C0S" —+—C0S8" —+—C0S" —=————
a 2 b 2 C 2 4abc

(b) A line through the vertex M of a triangle MNQ meets the base at L
making an angle MLQ = 3, Show that
NL:LQ = (cot N — cot B):(cotQ + Cotp).
11. (a) Solve the equation Z* + 6Z2 + 25 = 0, expressing each of the roots of
the equation in the form x + iy.
(b) Ifnis an integer and Z =cos@+1isiné, show that

1
2cosn@=2"+—
Zn

hence establish the formula 8cos* @ =6+ 2co0s40 +4cos26

1d
12.(a) By solving ;d_i =4 (x=1)

Show that the general solution can be expressed as

y=%(x—1)(3x+2)1/(x—1) + A

(b) A curve is such that at any point twice the gradient multiplied by

1+ X2) is equal to the x coordinate multiplied by (4— yz) . If the curve
passes through the point (O,1) express y as a function of x.
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13. Given that the curve xy(x + 2) = px + q has gradient zero at the point
(1, -2). Find the value of p and q. Hence sketch the curve
xylx+2)=px+q.

14. (a) Find the point of intersection of a line and the plane r. (2i —j + k) = 4.
If the vector equation of this line passes through the point (3,1,2) and is
perpendicular to this plane.

(b) Find the perpendicular distance of the point (4, -3, 10) to the line
Xx—1 y-2 z-3
3 —1 2
15.  (a) Find the equation of the tangents to the hyperbola x = 4t, ty = 4
which passes through the point (4, 3).
(b)  Find the equation of the parabola whose focus is (-1, 1) and directrix
X =Y.
EXERCISE 7
1. Solve the equation log,(X+Y)=0 and log, x— 2 =1
log, 2

2. By use of the t-formula, solve sinf+2cosfd=1 for angles between 0° and
360° inclusive.

3. By a method of progressions, express 2.816816... in the form Y where x

X
and y are integers and x#0
. 2 8
4. Solve the equation X° +3X—2=———
X~ +3X
log, N
5. Prove that log, N = 5 = hence deduce that log, 4 = log, 4
log, a 2
6. Solve the equation cosX+sinX=secX for 0° <x<360°
7 i) Rationali !
. i) Rationalize ———F—~
NG INE
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1+ tan 60°

1—tan60° -2+33)

ii) show that

8. Given that x=sinf+cos@ andy=tan@; Show that (y+1)> = x*(1+Yy?)

9. i) Find the values of p and q so that (x+1) and (x-2) shall be factors of

X’ + px> +2x+q , Determine the third factor.

ii) Solve for x correct to 2 significant figures
(42 X+1 )(5 X—2 ) — 61—X

10. (a) If A, B and C are angles of a triangle, prove that

sin2 A+sin2B +sin2C =4SinAsin BsinC

1—sin26’)% _1-tand

(b) By substituting t =tanf show that - =
1+sin26 1+tan @

EXERCISE 8
1. Solve the equations for values of § between 0°and 360°
a) cos(@—30°)=2sind b) 5+3tan’ @ =7secd

2. Prove that %(3 +4c0s2A+cos4A)=cos* A

3. Express 0.5270270... in the form Y where x and y are integers and X#0

X

4. Solve the equation 9*"' —3*7 —3* 4+ 3 =0
5. Sketch the curve fortan@, 0° <6 <360°

log, a

6. a) Prove that log, a=
log. b

b) Solve the equation 1+2log, x=1og, 4
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1422

7. Rationalize the denominator
5-342

8. Given that x=sinf+cosf and y=tané; eliminate ¢

secf —cosecd  tan@+cotd

O. Prove that =
tan & — cotd secd +cosecd

1

10. Simplify m

leaving surds in your answers.

EXERCISE 9

1. Find value of M for which the equation X° +(M+3)X+4mM=0 has equal

roots. For what value of M is the sum of the roots zero?

2. Find the values of X between 0° and 360’ satisfying the equation

10sin® X+ 10sin XcosX —cos® X =2
3. If log,n=Xand log.N=Y, n#1, prove that

Xx—y log,c—log a
X+y log,c+log a

4. Show that sin’ @ —cos’ 8 =(siné —cos)(1 +sinBcosb)

1-t°
5.  Prove that c0sf = 0 where (t = tan+ 6)

6. Prove that, if the difference between the roots and the equation

ax’+bx+c=0 is 1, then a*=b*—-4ac
7. Solve the equation log 49 7W + log749W = 7.

8. Given that the roots of the equation 2X*> —4x+12=0are mand n,

Find the equation whose roots are: (2+ m)_2 and (2+ n)_2
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1

9. Prove that (Cosec A — Sin A)(Sec A—-Cos A) = ———M—
tan A+cotA

cosA _1+cosA

1
2cot2Acot— A=

(b) Find the maximum and minimum values of 2sind—5cosf by
expressing it in the form Rsin(f—«),and find the corresponding values of 6

between 0° and 360°

EXERCISE 10
1. Solve for x, 2(2")+3(27)=5

2. The curve y= f(x) is such that f(1)=2 and f(x+&)= f(x)+3x25x—6—5x+ X(6X)?
X

where & is a small increment in x. Find the equation of the curve.

sin4é +sin260

3. Prove that: = tan 36
v cos46 +cos26

4. If y is a product of two functions u and v of a variable x such that y=uv

then using first principles show that dy = V%-i-u av

dx dx dx
. . . 5 3 . . i
5. Simplify the expression ﬁ+3—2 giving your answer in the forma-+bi,
-3i 3-2i

hence find |a + bil
6. Show that if the equations x*>+bx+c=0,x>+ px+q=0 have a common root

then (c-q)* =(b—p)(cp—bq)
7. If the series (1-x)"' can be expanded as far as the term in x’in ascending

powers of x, find the condition that the series is convergent.

8. Prove that, if the sum of the radii of two circles remains constant, the sum

of the areas of the circles is least when the circles are equal.
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9. i) Prove that if x is so small that the cube and higher powers can be

neglected then

1+ X
1—X

=1+ x+1 x>

181
By takingx =14, prove that J5 is approximately g1

(1+x)
ii) Obtain the first four terms of the expansion (I_x)’ in a series of

ascending powers of x

10.(a) In a triangle ABC prove that if the internal bisector of A meets

2bc
b+c

BC at D the AD =

A
COoS~5

2

1-t
(b) Prove that cosf = e , where (t=tan16)
+

11. (i) Show that 3x* +10x + 9 = f(x) cannot be negative and find the least

value of f(x).

(i) By using the substitution Y = * + X | solve the equation
2x* —9%> +14%x* —9X+2=0

(iii) Solve n*+8=0

. d?y (dy)2 5
12. (a) If Y=4/(5X*+3), Show that ¥ gz, T \ax) =

(b) Find three numbers in arithmetical progression such that their sum is

27 and their product is 504.

33| Page



Practice Pure Mathematics N S Kirirabwa

13.

(a) A spherical balloon is blown up so that its volume increases at a

constant rate of 2cm3/s. Find the rate of increase of the radius when the

volume of the balloon is 50 cm3:

(b) Find the points of intersection of the x-axis and the curve

3 2
Yy =X —3X" +2X, find also the equation of the tangent and normal to the

curve at each of these points.

EXERCISE 11

1.

a)

b)

Show tha X +xy  Ax WX
ow a - -
xy—y> Jx-y y

Using Heron’s formula, find the area of a triangle with sides 6, 14, 16 units

Prove by induction that 8"-7n+6 is divisible by 7 for all positive integral

values of n.

Find numbers a and b such that 3++/2 =(a+b)6-+/2)

Find by completing squares the range of the function f(x)=10(2x+1)—-5x>
Indicate on an argand diagram the region in which Z lies if Arg(Z — w)> %

If z is complex and w is real constant.

The first 3 terms of a G.P are (K-3), (2K-4) and (4K-3) respectively. Find the

sum of the first eight terms of the progression.

If tanoc=i and tan f =
a+l 2a+1

, Find the smallest values of the anglea + .

A particle starting from rest at O moves along a straight line OA so that its

acceleration after t seconds is (24t —12t*)m/s>.

Find when it again returns to O and its velocity then.

Find its maximum displacement from O during this interval.
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)

10.

11.

12.

What is its maximum velocity?
a) Expand (1- x)% as far as the term containing x’.Use your expansion to

evaluate 2 correct to four decimal places.

b) Express the recurring decimal 0.1576576..as fraction in its lowest form.

1—cos@

i) Prove that =cosecld —cotl

1+cosé

ii) Sketch y =|sinx

, in the interval, 0<x<2x
iii) Express 4sinf—3cosd in the form Rsin(6 —«), where a g acute.

1
6+4sin@—3cosl

iv) Find the greatest and least value of

Sketch the graph of the function f(x)= % x* —2x* +3x

EXERCISE 12

1.

Find the acute angle between the lines whose equations are

r=2i+3j—k+p(-4i+3j—-k) and r=3i+ j—-k+A(2i+6j—5k).

1- _
Given thaty = tanl(ﬁj , show thatﬂ = 1

dx  1+x*
Given the lines 3y =4x, 4x+3y =0 and y=8 are tangents of a circle find

the radius of the circle.
Using De Moivre theorem, solve X* —3%> +4x> —3x+1=0.

Show that the maximum value of the volume of a right cylinder of height h,

3
situated symmetrically inside a sphere of radius, a is Yl

Determine the Cartesian equation of the plane containing the point (4,-1,3)

-1 y-3 z+2
1 5

and the line X
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7. The 2nd, 3rd and 9t terms of an AP form a geometric progression. Find the

common ratio of the GP given that the common difference is none-zero.

8. The tangents from the curves x*+y°>=8 and x*>=2y meet at a point (2,2)

find the angle between the tangents.

9. i) y is defined by the formula y=a+bx", for different values of x

corresponding values of y are given as below

x| 112 4
y|7|10]| 12

Find the values of a and b. Show that n=1log,(2)

ii) If y =a+bx" where n=123.. Show that (y,-V,),(y;—V¥,),(Y,—Y;).. is a GP

and state its common ratio

iii) Find the Cartesian equation of the curve given by the parametric

equations

x =20t
y =90- 5t

10. (a) Solve the equation 5cos’36 =3(1+sin30),0° <9 <180°

(b) Evaluate | 3cosixdx andfind [(2x+3)dx
11. (i) Solve the pair of simultaneous equations log(y—x)=0 and
2logy =log(21+ Xx)
(ii) The roots of the equation 2x*+ px+q=0 are 2a+f and a+2p.
Calculate the value of p and q.
(iii) Find the values of a, b and c for which f(x)=ax’+bx+c leaves
remainders 1, 25, 1 on division by x—-1,x+1land X—2 respectively.

12. (a) From first principles, find the derivative of x* +secX
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2
(b) If siny=2sinx show that (%) =1+3sec’ y
X

13. (a) Write down and simplify the binomial expansion of (1+2X)7% up to and

including the term in x’. By putting x =1, Use your expansion to show

that /5 =24

915

(b) Evaluate Z (4i+2)

i=1

EXERCISE 13
1. Given the vectors a and b, define their scalar product of a and b, thus show

that their scalar product is commutative.
2. Given that Z,+5i=2 and 3Z -11=(2+4Z,)i Find the constants a and b
such that az +bZ, +4 =i

3. Prove that if log;n=p and log,;N=(, then 37 =5 p=2q

20
4. Obtain the term independent of t in the expansion of (4t2 —%)

t3
A
5. JCos3xSin5xdx
0

6. Find the vector equation of a straight line that passes through a point with
position vector 2i+3j and which is perpendicular to the line

r=3i+2j+ A(i —2))
7. Solve the equation; Sin3x—Cos2x =Co0s3x—Sin2x; 0<x<7x

8. Show that i(

dx

1+sin X+ cosX 1
1—sinX+cosX

- (l—sin X)
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2
9.a) Given that y=x,/(3+2x), show that y’ 2)(2/ +3x(1+ X)%—Sy(HZx) =0

b) Differentiate from first principles secx = y?

10. a) The sum of the first four terms of an A.P is 48 and the sum of the first

seven is 63. Find the tenth term and the sum of the first 10 terms.
b) Determine the square root of a complex number i

11. a) Determine the coordinates of the point of intersection of the lines with

1-t 2 3
vector equations r=| 2+4t l[and r=|-1|+f/-11| where t and S are
-3+3t 4 1

scalars.

b) Find the Cartesian equation of the plane containing the two lines in 11 a)

above.

EXERCISE 14

1
1. Find the derivative of W from first principles

1—q
1+9g

1
2. Ifsec A—tan A= Qq, prove that tan > A=

3. Find the sum of the following series

2+10+20+...+ (N> +n)

4. Solve sin X +sin2X+sin3x =0, for 0° < x <360°
3 n
5. Given that U n — A[Ej where n=1, 2... with second and third term equal

9 27 . . ~
to —and =— respectively. Find E U
32 128 [ OOP Y — "
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6. In the expansion of (1+ax+ 2x>)° in powers of x, the coefficients of X? and

x'"are 27 and -192 respectively. Find the valve of a and coefficients of X> .
7. Prove that 9" — 1is always a multiple of 8, N =1

cosA+sin A
8. Prove that =secA+tan2A

cosA—sin A

9. a) Prove that sin® A+sin*(120° + A) +sin’(240° + A) + %sin3A =0

2+/bc 1
cos— A that (b+c¢) =
b+c 2 , prove that ( ) cos@

b) If any triangle ABC sin@ =

10. a) If the equation a’x> + 6abx+ 8b? = —ac has equal roots, prove that the

roots of the equation ac(x +1)> = 4b>x

b) The first, second, third and N'™" terms of a series are 4, -3, -16 and

(an® + bn + ) respectively. Find a, b, c.

11. a) E d[l_x
. a) Expan X1

%
) in ascending powers of x as far as the term in x> and

83
hence show that /7 = 2@.

b) Find three numbers in a G.P such that their sum is 39 and their product

is 729.

12. a) If in a triangle ABC, ab = c?, prove that

cos(A—B)=cosC +cos2C =1
b) If x=log,bc, y=log, ca, z=log ba. Prove thatXx+y+2z+2=xyz.

13. a) Show that a®> +b? +c”® —bc —ca — ab cannot be negative and state the

condition under which it is zero.
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b) Find the rational numbers a and b such that

3442 =(6-v2) (a+bv2)

EXERCISE 15

1.

Represent the complex numbers below on the same argand diagram and

find the modulus in each case.

a) 1+i b) —3+2i c) 8+3i
1 X_4X

Solve the equation 6X —=5(2")-8
4" +2

Express /(3+4i) in the form a+ bi

State the zero product property and wusing its knowledge, solve

2x*+7x—15=0

n! N n! ~ (n+D)!
(n=r)!r! (n—r+1)!(r—1)!_r!(n—r+l)!

a) Show that

b) Solve the equation 1+ 2log, X=1og, 4

Find the values of p and q which make X*+6X>+13X>+ pX+( a perfect

square.

Find from first principles, the derivatives of the function f(x)=tx*, tis a
constant.
sin” SA—sin” A

P that =1+2cos4A
rove tha cos’ A—cos’3A

Prove by induction (cos@+isind)" =cosné+isinné
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Worked examples

1. If the velocity of a body varies inversely as the square root of the distance, prove

that the acceleration varies as the fourth power of the velocity.

Denote the distance travelled by s, the velocity by v and acceleration by a

— k_ i
Ve— ———— — — () k is a constant

But V=

<

— K? k
- but\/g:; S=7
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2. Express the complex number ___“"_ inthe form X+ iy and find |X + iy|

(2 - 4i)°

7 3 7 —3i

(2—4i) 4—-16i+16i°

7 —3i
—16i —12
7 —3i
—4(3 +4i)

(7 —3i)3—4i)
—4(3+4i)3—4i)

_ 9-37i
—100

T3 0.09+0.037

(2-4if

—9 37 . —9Y 37’
—+—i|=| — | +| —
100 100 100 100

= 0.38078

3. Find jSinszoszxdx

J.sinz X cos® Xdx = j(l—cos2 X)cos2 xdx

= Icosz xdx — _fcos“ xdx

2
:J-1+cos2XdX_J- 1+cos2X dx
2 2

X sin2X

=4 —%-|‘(l+2cos2x+cos2 ZX)dX

2 2
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=§+ Sin 2X —lj.cos2xd
4 4 2

X_ljl+cos4x dx
4 2

X+sin2X sin2X X sin4Xx

4 4 8 32

_[Sinszoszxdx - %[x— Sin44xj+c

4. Find the position vector of the point of intersection of the lines

r=2i—3j+4k+ (61 +7)—K) and r=2i—12j —K + A(-3i + j +3Kk)

2+6u 2-34
.= =-3+7u and = —12+ A4
4— u —1+34
n=r
2+6u4=2—-31———————— )
—3+7u=—12+A—————— (i)
4—-u=—1+31-———— )
@G+ ()
6+5u=1
Su=-5
p=-—1
2—-6 —4
—3-7 =|—10

Position vector is
4+1 5
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5. Find J‘w/(l + cos x)dx

Method I

1

1+ cosx)dx = 1+1—2sin25 de
J( Jdx = | .

[ =

= I[2—2sin2 1j2dx
2
1
= \EI(I —sin? 1j2dx
2

=\/5J‘1/cosz X dx
2

= \/Ej'cosé dx
2

J.\/1+costX: 2\/Esin§+c

Method II

J'W/(1+cosx dX—I\/(l+cosX) COSX] X

1—cosX

1—cos® X
_I\/ 1—cosX
:J- sin X

A/ 1—cosX

dx
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du
Uu=1—cosxX dx =
Let sin X
_J~sinx du
Ju sinx
1
= | —du
I
1
=2u?+c

= 2(1 — cosx)% +C

P
=2 2sin2§ +C
2
I\/1+costX:2\/§sin§+C

(x—1)°

6. Sketch the curve Yy =
X+1

Intercept when X=0-¥ =1

When ¥ =0, X=1

B (x2 —2X+ 1)
Turning point for y= X 4+ 1

dy _ (x+1)2x—2)— (x> —2x+1)1) _o
dx (x+1)

(x+1)2x—2)— x> +2x+1=0
2X% —2X+2X—X+2X—1=0
X>+2x—3=0
X*—X+3x—3=0

X(Xx—1)+3(x—1),x=-3,x=1

—3-1)
When X=—3, y:(_3+1) =—8 ,(_39_8)
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2
:—(l_l) =0
’ —1+1

X=1

Nature of turning points:

dy x*>+2x-—3
For: dx —  (x+1)

d?y  (x+1P[2x+2]—2(x? +2x —3)(x +1)
e X 1)

_ (x+1 X + X+2)—2(x> +2x —

_ (x+1)2x+1)—2(x* +2x—3)

(x+1)
dy
dx|,. . <O ,(_ 3’_8) maximum point
d’y
dxc? >0 , (10) minimum point
x=1

Asymptotes.

Vertical asymptote, > X 1=0 4pep X=-1

_(X—l)z_X2—2x+1_( 3) 4
Slanting asymptote for: ¥ = 371 T i1 )T o

Ag X—> 0, y=Xx—-3

Critical values are 5 _ _ 1,1

Table of existence:

-I1>x | -1<x>1 | x>1
(x — 1)2 + + +
(x+1) - + +
y - + +
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x=1

(0)=(x-1)"2/(x+1) |,
=

P N N N O N N N I

NE)
7. Evaluate j

1

> dx; leave 7 inyour answer.

1+Xx

%:seﬁé’

dé

V3

J-de=." 1 sec’ @d @
11+X2 1+tan? @’

Iﬁ.secz 6’d6’=jd¢9

=0+cC

= [tan_l XF

—tan '~/3 —tan'1
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1_1 — x2) 4
8. Expand ( 9 X=X ) in ascending powers of x as far as the term in X

3
, 3
A+x) =1+nx+ n(n —1)x + n(n—1)(n—2)x* +———

From 210 3!

1 5 1 5x4(1 5x4x3 (1 5x4 (1 !
=[1=[ =X+ X2 || =145 =X+ X* [+ | =x+X* | + —X+Xx* |+ — X+ X | F-—-

2 2 2 \2 3x2 2 4x3x2\2
125510 L et xt |+ 10 Lt S x| s Lyt

2 4 8 4 6
zl—éx—5x2+£x2+10x3—£x3+10x4—3x4+ix4+———

2 4 8 16
(1—lx—x2)5 S 122,239,193 0

2 2 4 16

L 1=x2 dy 2
9.If Yy =co0s e , show that —— =

dx 1+x°
2
lot u=21 X2 y=cos 'u
€ 1+ X ;
U=cosy
%:—siny
X
=—\/1—cos’y
=-/1—u’
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du _ 2x
dy 1+ x°
2
d[l—xzj
du 1+ X
dx dx

(l—l—XX 2x)—(1— x? X2x)
(1+x)2

_ —4x
(1+x2)2
o dy dy du
Tdx du | dx
_ 1 ><du
| du
Ay dx
1+ x? — 4X
2X .(1+x2
dy 2

dx 1+ X2

x> —1

N =3X%)

10.Find ) [ ———

J'\/(i)dx__f(x —1)(x —3x)2 dx

3
Let t=X 3X

dt — =3%x*—-3
dx
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at _ 3(x2 —1)

dx
I(Xz _1)()(3 —3X);dX=I(x2 _1)t_21 dt
3(x* —1
1~ 2t
—E_ftzdt
1
=—t?x—+cC
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EXERCISE 16

1. Solve the equations X’ +4xy+Yy> =13 and 2X* +3Xy=8 using y = mX
2. If x=a(#—-sinf) and y=a(l—cosd). Show that % =cot} 0
X

3. Solve forx, given thatlog, X =1og, 4X

4. A curve is such that at all points the gradient isx—ﬂ. Given that the

X

point (2, 4) lies on the curve, Find the equation of the curve.

5. Find the value of x /3(x—2)(X—=3)- /(x=2)(x=5) =(x-2)

6. A polynomial expression P(x) when divided by (x-1) leaves a remainder of
3 and when divided by (x-2) leaves a remainder of 1. find the remainder
when P(x) is divided by (x-1)(x-2)

7. By row reduction to echelon form, solve the simultaneous equations

X+3y—z=6
2X—y+z2=2
3x+2y—-3z=11

8. Show that cosl8’ =i\/10+ 2\/5

9. a) Show that y=x+K(1+xy)is the solution to the differential equation

2

dy I+y
dx 14X

~ , where K is an arbitrary constant.

b) A clinical thermometer whose reading is 25° is placed in the mouth of a
patient. The temperature T° C indicated by the thermometer rises at a rate
proportional to(T —8). Given that «, f,and 6, are successive readings of ¢ at
a0,

equal intervals of time t, show that T=—"1-—"——
a+6-2p
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10. a) The points A, B and C have position vectors 2i+3j—K,3i+ j+k and

5i—2j+3k respectively. Find the equation of the plane containing the points

A, Band Cinits i) scalar product form ii) Cartesian form

b) Find the position vector of a point where the Iline

r=5i+3j—k+A(i—4j+2k) meets the plane r.(2i+ j+3k)=12

EXERCISE 17

1. The number of terms of an AP is even. The sum of the odd terms is 24 and

the sum of the even terms is 30. If the last term exceeds the first term by

10.5, find the number of terms in the progression.

2. Differentiate with respect to x i)y = Sin(cos x)

sinx

i)y = (cos x)™*.

12
3. Solve the equation for all possible values of x: ———+ X +X—8=0.
X(X+1)
4. If Z1 = 3 + 2i and Z> = 4 — 3i are two complex numbers, find the modulus

z
and argument of ZZ,+—2.
z

1

5.  Show that the length of the tangent to the circle X +Yy’>—4x—-6y+12=0from
1
the point P(x,y) is (x2 +y? —4x—6y+ 12)E units-

6. Find the value of n for which the co-efficient of x, X2 and x3 in the binomial

expansion of (1 + xX) » are in an Arithmetical progression.

n n
7. Solve for n given that C12 — CS

8. The coordinates of the point A and B are (O, 2, 5) and (-1, 3, 1) respectively

and the equation of the line L is X2_3 = y—22 . _12 . Find the:
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10.

(i) Equation of the plane P; which contains A and is perpendicular to

the line L. Hence verify that point B lies in the plane P;.
(i) Coordinates of point C in which the line L meets the plane P;
(iii) angle between CA and CB.

(i) From first principles find the derivative of i

4Jx

d’y

02

(i) Ify=acos’@+bsin’ @, Prove that

+4y=2(a+b).

(@) Given that Z =1 +1i find the value of p and q such that:

P, A - =2i
I+z 1+z
(b) (i) Determine the stationary points of the curve y = x2 (x — 4)

(ii) Sketch the curve above for —2<x<5

(iii) Find the area enclosed by the curve and the x-axis.

EXERCISE 18

1.

Show that dy il 2 if x"y" =k where k is a constant.
X nx

Find the length and direction cosines of the line PM where P is the
midpoint of AB, M is the midpoint of BC and A,B,C are the points (3,-1,5),
(7,1,3) and (-5,9,-1) respectively.

Find [ XL dx
2—X

1

Prove that (Cosec A — Sin A)(Sec A-Cos A)= ———
tan A+ cotA

A circle has centre (2,0) and radius 2, and P is any point on this circle. OP

is produced to Q so that OQ = 3 OP. Find the equation of the locus of Q.
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4% +16x* —15x+13
(X+2)2x—1)?

6. Find the following Integral ‘[

7. In how many ways can the letters of the word i) MATHS ii) MIME be

arranged?
_ y2\aX
8.  Given y=%, X <1 find Y whenx =0
1+X dx
T+ X . .
9. Expand —————— in ascending powers of x as far as the term x*
(I+X)(1+X7)
EXERCISE 19
1. Factorize (n+2)4n’*(n—1)!

2. Find the angle between the planes 2x-y+z=6andx+y +2z=3

X d In X
3. If x¥ =e*Y , Prove that _y:n—z
dx (I+Inx)

4. Find the area enclosed between the two curves y* =4ax and x°=4ay

5. If the first, third and thirteenth terms of an AP are in a GP, and the sum of
the fourth and seventh terms of this AP is 40. Find the (non zero) common

difference.

J‘ x> +1 X
(xX+DH(x-1)

7. Using a suitable formula, find z*, given that Z=15+8i

8. Establish the first derivative of \/z =6- \/g
X y

9.  Sketchi) y=[2x+3|

ii) f(9)=tan®, 0<O<27
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10.

11.

Solve cos@+cos260—sin30=0 for 0° <9<360°

Kyankuddu makes his way to school at a speed which is proportional to the

distance he still has to cover. He leaves home, 2km from school running at

10kmh™. How long will it be before he has gone nine tenths of the way?

EXERCISE 20

1.

a) Define a permutation.

b) Find the number of permutations of the letters PARALLEL

Using the substitution X’u+1=0, Show that J.S (ix . Log, 208
2x(x*=1) 3 189

Prove that the vectors 3i+j-2k, -i+3j+4k, 4i-2j-6k form sides of a triangle,

thus find the area of the triangle
Solve for x tan™' X+tan"' 2x =tan"' /2

- |
Given that €7 =X’ show that ﬂ :n—x2
dx (I+Inx)

Find the general solution of sind—sin36+sin56=0

J"V

5 4 X cos2xdx

Evaluate (1+ i\/z)%

Suppose Kaberege drives a nail using a hammer into a piece of wood, with
the first impact, the nail enters the wood 20mm, with the second impact, it
enters furthermore 18mm, Assuming the length it enters each time forms a
geometric progression. Find the length it would have entered after the

fourth impact.
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(x=2)°

3

10. Express
X +1

as a partial fraction.

Worked examples

1. Given that 5 and 3 are roots of the equation express

X> + pX+q =0,

(0‘2 —ﬂQ)and (as + '83) in terms of p and q.
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X*+px+q=0
a+f=-p, af=q
(@ - p)=(a+pa-p)

But (a-p) =a*+ > —2ap

From

(a+p) -2af=a*+ f* ——---mm- ii)
Equating i) and ii)

(a—p) +2apf=(a+B) —2ap

(a=p) =(a+p) —4op

(a-B)=|(@+pB) —4ap]

(@—B)=+/(p*> —49)]

(@ - p*)=(a+ Ba-p)

(@ =p)=—p (P +4q
then
2 +)=(a+ ) ~3ap(a+p)
=(~p) -(a-p)
(@’ +5°)=3pa-p°

2.Solve the equation (3X + 5)3 — (3X - 5)3 =730.

Using a’—b* =(a—b)a> +ab+b?)

[(3x+5)—(3x—5)][(3x+5)2 +(3x+5)(3x—5)+(3x—5)2]= 730
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10[9% +30x+25+9x> =25+ 9x> —30x+25]=730
27x* +25=173

27x* =48

x=+133 or X :i§

3.If (x + i)’ = (a + ib)’ show that (a2 + bz): (x2 + UQ)S-

expanding
(x+iy) = x> +3x7yi +3xy’i> +i’y’
= (x3 +3x%yi—3xy” — y3i)
S (x+iy) =(x*=3xy? )+ (3x°y -y} )i=a+ib
So compare real parts
a=x —3xy’
a= x(x2 —3y2)

a> =x*(x* -3y*f

Compare imaginary parts
b=3x’y—-y’
b= y(3x2 —~ y2)2
b2 — y2(3x2 B y2)2
a’>+b’= xz(x2 —3y2)2 + y2(3x2 - yz)2
2 4 2,2 4 2 4 2,,2 4
=X (x —6X"y" +9y )+y (9x —-6Xy +y )
=X —6x*y? +9x’y* +9x*y? —6x’y* +y°

=x°+3x'y? +3x°y* +y°
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a’+b> = (x> +y?)

4. Find the value of A,B and C for which:
[AX(x —2)(x+3)+ Bx(x —2)+ Cx(x +3)+(x—2)XX+3)]  has a constant

value s of x.
Suppose x=1 and the constant value is K
AX(X—2)(x+3)+Bx(x—2)+Cx(x +3)+(x—2)x+3)
= A(-1)4)+B(-1)+C(4)+(-1)4)=K

-4A-B+4C—-4=K—-—————— )]

For X=2

For xX=-

For x=0

From iii)

From equation i)

—4A+£+_—24—4:—6
15 10

—4A:@—6
30
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6 C =__6,
15 10

5.Determine and plot the locus represented by: 1< |Z +2 i| =2 .
1<|z+2i|<2
Case 1
Consider |z+2i|>1
Let z=x+ly
x+iy+2i[>1

x+(y+2)i[>1

x> +(y+2) =1, which is a circle CentreC, (0,—2), Radius r =1

Case 2

1z +2i|<2

x+i(y+2) <2
x> +(y+2) <4
x> +(y+2) <4

which is a circle Centre C,(0,-2) , radiusr, =2

Y a
Sketch

v
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So 1<[Z+2i|<2 lies in the shaded region.

6.The sides BC s CA s AB of the triangle ABC are of length (m+n),m and (m-n),

A__M— 4n
respectively. Show that: €95~ 2(m—n)’
A
(m-n) m
B C
(m+n)

From cosine rule
a’ =b?> +c®> —2bccosA
(m+ny=m>+(mM—-n)y —2m(m—n)cos A
m? +2mn+n” —m? —m? +2mn —n? = —2m(m —n)cos A
4mn —m? =—2m(m—n)cos A
4n—m=-2(m—n)cosA

m —4n

C.COSA=———
2(m—n)

. : 1 o o
7. Solve the equation : SiNO + sin(60+ 6) = > for0? <6<360

sin @ + sin(60+ ) = %

2sin M cos30 = l
2 2
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NENS

25in(¢9+30)—3=—
2 2
1
in(@ +30)= ——
sin( ) NG
(6+30)= sin‘l[%j

(6+30)=16.8°,376.8°,163.2°

0 =133.2°, 346.8°

8a).Given the sides of a water tank in terms of a cube was measured by
measured by a student using a tape measure and was recorded as 25cm given
that tape measure gives a reading which is higher by 0.05cm,use binomial to
find the approximate percentage error in the volume of the tank.

Let x be the side
S.X=25cm  AX=0.05cm

U3
Approximate volume Va =X

=25cm’

V. =15,625cm’

From binomial
n(n —1)a" ?b?
2!

(a+b)"=a"+na"'b+ +———+b"

3
Actual volume VA = (X - AX)

= x> —3x?Ax + 3x(Ax ) —(Ax)’

=257 —3%x25”%0.05+3%x25%(0.05) +(0.05)’
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V, =15531.27

va-v,

x100%

% error

A

1553L27—1562jx100%
1553127 |

N S Kirirabwa

b) If xF = (xy)q - (Xyz) for values of x and y, prove that: 2pr= CI( p+ r).

Consider
xP = (xy)’
Introduce log to base 10
logx® =log(xy)
plogx=qglogx+qlogy

(p—qg)logx=qlogy

P—d _ logy )
q log x
also
xP = (xy? )

plogx=r log(xyz)

plogx=rlogx+2rlogy

(p—r)logX:Zrlogy
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Equating i) and ii)
2r(p—a)=a(p—r)
2rp—2rq= pq—Qqr
2rq= pq+rq

2pr=q(p+r)

z=(x+x") 2% ~9X' +14¢* ~9x+2=0

9i) Use the substitution to solve the equation:

2Xx* —9x® +14x> —9x+2=0

Divide through by

But

Substitution i) and ii) in #
2(z>_2)-9z+14=0
22> —9z2+10=0
(2z—4)X2z—-5)=0
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or
For 2=2
x+l:2
X
x> —2Xx+1=0
X=+l1 repeated
)
For Z_E
1 5
X4+ —==
X 2

d’y
ii)Given that (5,2 x — y »prove that: gx2 2(1+3y)1+y)

tan’ X =y
y =tan” X

dy = 2 tan Xsec® X
dx
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% = 2 tan X(l + tan? X)
X
?zZtanXﬁLZtan3 X
Yy
2
c; Z =2sec’ X+ 2x3tan” x(1+tan2 X)
X
=2[(1+y)+3y(d+y)]
d’y
cm2=20+ymﬁ3y)
d’y
G = 20+3y)i+y)

10a) Find the scope of the tangent to the curve:
Xy’ —2x’y? + x* —1=0at (1,2)
Xy’ —2x’y> +x*—1=0 ot (1L2)

y’ +3xy2%—4y2x—4x2y%+4x3 =0
X X

(3xy2 —4x2y)% =4y’x—4x> -y’

dy 4y*’x—4x’—y’
dx 3xy® —4x%y

dy 16—4—8

at (1:2) dx 12—8

dy:1
dx

b) Given L and L2 have cartesian equation.

X—1 y+1
3 2

z
z—2 and x—5=y—l=5
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i)Write down the vector equation of L, and L,.

(I)x—l_y+1_z—2 XxX-5_y—-1_z
3 2 1 > 1 1 2

L o.rn=0{—j+2k)+A2@Bi+2j+k)
L, .r, =51+ j)+ 2(i + j+2k)
ii) Find the acute angle between L, and L,.

Lis TT tovector(3i+2j+k)=u

L,is TT tovector(i + j+2k)=v

Let  Ope the angle between l, and 1,

s.uv =|u|v|cos@

Gi+2j+k)i+ j+2k)=+3>+2>+1>/1> +12 + 2% cos@

3+2+2=\/14\/gcos¢9

0 =40°
c) Find the point of intersection of the line x= y%z = z__—15 and X_—_ll = y_—+33 =7—-4
let the point of intersection be (X,,VY,,Z,)
2 -5 .
R G
ar (<. yi.z)
xl—1:y1+3:zl—4 ______ (i)

—1 -3 1

From equation (i)

X y, +2
1 2
2, =y, +2—————— (1)
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From equation (ii)

X —1 'y +3
—1 -3

Solving (iii) and (iv) simultaneously

X1:4 and y1:6

Using x and y

Equation (i) and (ii) both give z, =1 the line intersects at a point (4,6,1)

Prove your weight 2

EXERCISE 21

1. If a_c prove that ﬂ:ﬂ
b d a+c b+d
2. |
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10.

Solve 2% +cos(X+Y)=cos(X—Y)
X

Find the turning points of the graph y=x’¢"* and hence sketch the graph.

X—=y zZ-y 2Z-X
4 3

Solve the equations ,X+3y+2z=4

The area included between the parts of the two curves x*+y’=1 and
4x* +y* =4 for which y is positive is rotated about the x-axis. Find the

volume of the solid thus formed.

Find the sum to infinity of 11 + 11 + I +...
3 4 9 16 27 64

3 =2 is a circle, find the radius of the circle where
Z+

Given that the locus

z = x+iy

The points P(p®,2p) is on the parabola y’>=4x and S is the point (I, 0). The

normal to the parabola at P intersects the x-axis at N and PQ produced is
parallel to the x-axis. Given that the angle PSO=«a and that the angle
PNO = g, where O is the origin; a > f

i) Find tano in terms of p.

ii) Show that tan g = p
iii) Deduce thata =24, and hence prove that PN bisects the angle SPQ.

3x-2

a) Given the function y=———-
X" =3X+2

, State:

i. the horizontal asymptotes
ii. the vertical asymptotes
iii. the range of values the function can take for real x.

b) Hence sketch the graph of the function.
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1 1 3

11. a)i) Avector r=|—-A1| is perpendicular to the line r=| -2 [+ u| -4
4 0 6

Determine the value of 1.
ii) Find the equation of a plane which contains the point M with position
vector 5i — 2j + 3k and perpendicular to the line in a(i) above.
b) p and q represent the position vectors of the points P and Q respectively.

Show that the position vector of a point R which divides PQ in the ratio

np +mg

m : n is represented by
m+n

12. Use synthetic method to find the:

a) Remainder when x*-2x*+x-3 is divided by x — %.

b) The roots of the equation x2 *+ 2x — 3 are « and f. Form an equation

whose roots are o’ -~ and ° -« .
c¢) Without using the method of differentiation, find the maximum value of
the function: f(x)=2x+8-3x’

State the value of x for which f(x) is maximum.

13. a) Evaluate (1+i\/§ﬁ

b) Find the locus of |z—3| =5 where z is complex number, sketch the locus.

¢) Find the modulus and argument of Z = Z—; whereZ, =1+2i, Z,=1-i
yA

2

EXERCISE 22

1. Solve the equation: 16sin@cosf =tand+cotd, for 0° <x <180°

2. Factorise completely x* + x3 — 3x2 —4x — 4
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1
3. Evaluate J'L“
o (1+X7)
4. Given a curve of the formgr" =c ,where c is a constant. If q=90 when r=4

and q=40 whenr =6.2, find the values of n and c.

. c-a
5. Given that acos® 0 + bsin® @ =c, prove that tan’ 0 =-——,
-c

6. Find the sketch the locus Arg (LJ -z

-6 4

7. Find the values of p such that the equation log(py)=2log(y+1)has exactly

one root.

8. i) The roots of a quadratic equation are a and b; if a2 + b2 = 63 and 2ab = 1,

write the equation

ii) The roots of the quadratic equation x? — bx + 1 = 0 are a andf
Given that @ = V3 + V2 . Show that b=2v/3

—1)x-4
9. Given the curve y = % Find the range of values of y for which the

curve does not lie and hence sketch the curve

10. (a) Prove by induction that (cosx+isin X)n = cosnx+isinnxhence solve

Z3-1=0

(b) Determine the possible values of Z if; ZZ +2iZ =12+ 6i

>2

Z-1
(c) Describe and hence sketch the locus defined by ‘ﬁ
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11

12

13

(i) Find the equation of the plane through a=5i+3j+k andb=1i+2]+2k

and parallel to the line r=4i+(2n—-1)j+(5-n)k

(ii))  If the line in (i) above is produced to meet the plain 2x+6y—-7z+10=0

at point H. Find the coordinates of H.

(ili)  The vectors i—A4]j+4kand 3i-4]+ 6k are perpendicular, find the value of 4.

() Find IXZ (6™ —4)dx

(b) Using the expansion of (1+X)% up to the term in x’, Find the value of

1.27 to 5 decimal

(c)Determine the value of a given that (x—l) is a factor of

2x* +(2—-a)x* —(a—2) Hence solve 2x’ +(2—a)x> —(a-2)=0
The roots of the equation ax2 + bx + ¢ = 0 are a and

(i) Show that if  — g = 1 then a’ =b? —4ac
(ii) Find from first principles the derivative of y = \/E

(iii) The curve C is given by y=ax’ +byx where a and b are constants.

Give that the gradient of C at the point (1, 1) is 5, find a.

Prove your weight 3

EXERCISE 23

1. Solve the equation 2log, x+1—1log, 4 =0

2. A GP has first term 10 and common ratio 1.5. How many terms of the

series are needed to reach a sum greater than 200?
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. . . 27
3. If Z=cosO+isin@ , simplify 7
4. Prove that if 1, =J x"e*dx then for n>1, 1 =x"e*—nl_,

5. Find the maximum and minimum ordinates of the curve y=x’e”*

6. Prove that x —2 — x’ is negative for all real values of x.

7. Solve the simultaneous equations

X+3y—z=6
2X—y+z2=2
3x+2y—-3z=11

o 1
8. Show that € %" =—
X

9. a) Find the Cartesian Equation of the locus defined by |Z +1|=[Z —2 -

b) Find the distance from the point (3, 4, 5) to the point where the line

z
= = 25 meets the plane x+y+z=2

10.

1
a) ~[de
b) Prove that Iu tan~ udu = %(1 +u’)tan"'u —%u +c
11. Sketch the curve  y=x>—-2x>—-5x+6
12. a) Given that y = Ae® , by differentiating & eliminating constants A, B,
form a differential equation.
b) Find the volume of revolution when y*=x(for 0<x<9) is rotated

through 27 radians about the x-axis.

EXERCISE 24

2
d y+xﬂ+y:0

1. If y=acos(log x)+bsin(log, x) Show that x’ 3 g
X X

1
2. Solve the inequality X—>—
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2 3
3. Given that 18X+1g2+1gX" +1g4+1gx” +1g8+..is an arithmetic series, show that

the sum of the first ten terms is ~°182X

4, FindJ‘ L dx
X2 +3X+9

5. Prove that in a triangle ABC the length of the perpendicular from A to BC is
b .
~sin A

6. The total cost of producing x pocket radio per day is sh. (1 x* +35x+25) and
the price per hand set at which they may be sold is sh. (50-%). What

should be the daily output to obtain a maximum total profit?

7. Find the square root of 144645

8. Find the equation of the circle which passes through the point (-3, 1) and

2 2 _ 2 2 _
the point of intersection of X *¥ =Y =3=0 gpq X +y " +2x+5y-1=0

9. a) By putting, y=vx Solve y*dx+(xy+x>)dy=0
b) A murder victim was discovered by the police at 6:00 a.m. The body

temperature of the victim was measured and found to be 25°C. A doctor
arrived on the scene of the crime 30 minutes later and measured the body
temperature again. It was found to be 22°C. The temperature of the room
had remained constant at 15°C. The doctor, knowing normal body
temperature to be 37°C, was able to estimate the time of death of the

victim. What would be your estimate for the time of death?

_3(x=2)

10. a) Sketch the curve y=
X(X+6)

11 . a) Obtain the expansion in ascending powers of x up to and including the

term in X of In (1+2)22
(1-3x)

b) Given the sum of the first n terms of an arithmetic series, s
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S, =n(n+3 ). Find the common difference of this series.

3
3x%—x
12. a) Evaluate J x2_1 dx
2

b) Find J.Xcos(3xz +5)dx
13. a) Simplify

tan ™' X +arctan(=)

b) Find the general solution to the equation
2cosf =sin(@+30°)

c) In the triangle ABC prove that

a’=(b—c)’> +4bcsin’ 1 A
14. a) Find the equation to the plane through (1, 2, 3) and parallel to
3Xx+4y-5z=0
b) Find the locus of a point whose distance from the origin is 7 times its

distance from the plane 2x+3y—-6z=2

x-1 y-2 743
-3 4

c) Find where the line meets the plane

2x+4y—-z+1=0

Prove your weight 4

EXERCISE 25

1. Differentiate with respect to x

sin X

+(cosx)™".

cos X

(sinX)
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2. Find J.,/x(4—x)dx

3. Solve the differential equation x% -2y =(x-2)¢"

4. Show that the circles x> +y> =36 and x> +y>—-6x—-8y+24=0 touch each

other internally. Hence find their point of contact.

4x3+16x2—15x+13dx
(X+2)2x-1)

5. Find the following Integral I

6. a) Evaluate (1+ i3 y

b) Find the locus of |z—-3|=5 where z is complex number, sketch the locus.

¢) Find the modulus and argument of Z = % whereZ =1+2i, Z,=1-i

2
7. a) Given the point A(1, -4, 1) and B(5, 0, 1)
i) Find the equation of the line through C (2, 0, 1) which is parallel to AB.

ii) Determine the distance of the line AB from the plane 3x—-6y+2z =38

EXERCISE 26
1. Find m and n from the equations
L, 2 . 8, m?

m+n m-—-n

1
—N° =—
6

2. Solve the differential equation
a—x%92+9+y2=0
dx
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3. Show that the equation of the common chord of the two circle
X*+ Yy +10x+8y+32=0 and X +Yy’—4x—6y+12=0is perpendicular
to the line of centres of the circles.

z-2i
2z-1

4. Prove that if

is purely imaginary, the locus of the point representing z

in the Argand diagram is a circle and find its centre and radius.

5. Given that a=C"and b=c¢’, deduce that log. a+log,b=1log, aband
that log, a—log, b =log,(3)

6. Find range of the function f(X)= 3x* +10x+9 and show that it cannot be

negative.

7. Sketch the Yy = |2X + 1| and find the values of x for which y <3

2 2

8. a) Find the length of the latus rectum of the ellipse E + 7 =1

b) PQ is a chord of a rectangular hyperbola Xy = ¢’ and R is its mid-point.
If PQ has a constant length k, Show that the locus of R is given by

4(xy—c*)(x* +y*) =k>xy
10. The number of terms of an AP is even. The sum of the odd terms is 24 and

the sum of the even terms is 30. If the last term exceeds the first term by

10.5, find the number of terms in the progression.

. X—1
11. Given the curve Y = T rx_1 Sketch the graph
. . 1
12. a) Find the area of the region bounded by the curve Yy = % the

x - axis, the lines X=1and X=2.
b) Solve cosx?—Zysinx:l
X

13 a) Show that the length of the line joining the common points of the line
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4
Y =MX+C and the curve y° =4X is F\/(1+m2)(l_mc)

b) Find the derivative of y = JX from first principles.

EXERCISE 27

2
1. Find the sum to n terms of a series whose general term is 1+3r +4r

2. Prove that tan~ (%) +sin™ (/ﬁ) =7

¢ dx

3. Evaluate _([(1+ Xz)z

4. Differentiate 4x’ +cos4x from first principles.

5. Three consecutive terms of geometric series have product 343 and sum?*° .
2

Find the numbers.

6. Show that the square root of a+b+4/(2ab+b?) is i(\/a"' yA) "‘\/% b)

-3
7. Solve the inequality (0-8) >4 correct to two decimal places.

InXx
8. i) Showthat € = =X

2
ii) If y=e*cos4x establish that d Z/ + 4% +20y =0
X X
9. 1) Prove that J secxdx =Ink(secx + tan x)
i) Find [ gx
X" +2X+2
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12

13

d
10.(a) Solve the differential equation X(4—y>) =2(x> +1) d—i

11

given that y =1 when x = 0

(b) Form a differential equation from x=tan(By) given that B is an arbitrary

constant.

dy
(c) Find the general solution of the equation e & + y2 +4=0

cos36 _ cos60

(i) Prove that =2(co0s26 —cos40)
cos@ cos26
(i) Find the general solution for cos@—+/3sind=1 (use half angle
formulae)
. . . 3X+5 .
(a) By expressing as partial fractions, expand ————— as a series of

(1-=x)A+3x)
ascending powers of x up to and including the term x?

(c) The limit of the sum of a convergent G.P is €0 and the limit of the sum

of the squares of its terms is o .Find the first term and common ratio
of the progression.

(d) Use binomial expansion to evaluate /25.1

Given the curve X —9X® +23x—15= f(X).

(i) Find the sets of values of x for which X’ —9%x* +23x—-15<0
(ii) Establish the nature of the turning points
(iii) State the x-intercepts

(iv) Sketch the graph

EXERCISE 28

1.

2 ]
Solve the equation X —5%" +6=0
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2.

10.

Find the Cartesian form of the equation of the plane

r=0+32+2w)i+(0+A+4p)j+(u—)k

. . 2
Solve the inequality X>—
X+1

y
By using the substitutionV = ; , show that the solution to the equation

dy 1 2 2
(X - y)_ =X+ Y can be written as tan_I(g) ——1In # =1ln kx
dx x) 2 X

An inverted right circular cone of semi vertical angle 45°is collecting water
from a trough at a steady speed of 187cm’s™" . When the depth of the water

is hcm, the rate at which the depth is rising is 1cms™' . Determine the value
of h.

Solve for x  5sin2Xx—5sin* x+4=0; —180° < x<180°

Find the equation of the circle with the chord AB where A(3, 4) and B(6, 1)
and the tangent to the circle at the point A is the line 2y —5 =X

On a Celsius scale the distance from degree ‘1’ to n’ degrees is proportional
to 1gn . If the distance from degree ‘1’ to 10 degrees is 25cm, calculate the

distances a) from degree ‘1’ to 2 degrees

b) from degree 2’ to 3 degrees mark

i) Prove that

dx = SSin_l(X%zj 2./(5—4x—x>) +c

1—-2x
I\/{9—(x+2)2}

i)  Integrate Ie3x cos2xdx

(@) Find the equation to the plane through (1, 2, 3) and parallel to
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11

12

13

3Xx+4y—-5z2=0
(b) Find the locus of a point whose distance from the origin is 7 times its

distance from the plane 2X+3y -6z =2

Xx-1 y-2 z+3
(c) Find where the Iline = = meets the plane

2 -3 4
2X+4y—-z2+1=0
(x=2)

Sketch the curve Y= clearing showing the region where the

(x—1D(x—4)

curve does not lie.

()  Find the general solution of the equation (2tan X —1)* =3(sec’ X —2)
(b) If A, B and C are angles of a triangle ABC; show that:

Sin*A+ Sin’B + Sin°C = 2 + 2CosACosBCosC

The store of Sekandi girls’ hostel can accommodate a maximum of 500
bags of rice. The rate of consumption of the rice is directly proportional to
the product of the bags consumed and those not yet consumed by the girls
in Sekandi. If the consumption of the rice increases from 100 to 280 bags

in at least 3 days, then determine the;

i) number of bags of rice consumed by the girls in Sekandi at the end of
the week.
ii) time in hours required for the rice bags to be consumed up to 430.

EXERCISE 29
1. Find the position vector of the points P, Q which divides AB in the ratio 1:2

and 5:-2 respectively.

2. If a,B are roots of the4x’> —6x+1=0, Find o’ - p°

4x
3. EX[)I'CSS
X4 +

N in terms of its partial fraction.
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1 1 dy
4. Given X=cos’' and y=sin"' Find
V1+t? V1+t? dx

5. Solve the equations i) 3" =4*" i) z°=-1

6
6. Calculate the term independent of x in the expansion of (%_Zij
X

7. Given the coordinates of the points C, E and D are (-4, 0), (2, -3) and (3, 2)

respectively. Find, i) the midpoint of CE

ii) the angle EDC
8. Solve cosX =sin4dX+cos7X  for0’<x<180°.

9. Determine the equations of the two tangents to the circle x*+y*> =25 which are

parallel to the line 4x-3y-2=0

4

10. Evaluate  a) [(X+1)(2x—5)"dx
3

1

b) Integrate jmdx

EXERCISE 30
1. Define a Geometric Series and State the condition necessary for such a series

to be convergent.

2.If 2logsm=x, log,2mM =Y and Y — X = 4 , find the value of m.
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3. Top scorer has to fence his rectangular field to reduce competition. One side is
already fenced. What is the maximum area he can enclose on the other sides,

if he has 288m of wire mesh?
4. Find the line of intersection of two planes r-(i + J - 3k) =6 and
rQi-j+k)=4

1 B 2
ax+1 2-X

5. In the expansion of in ascending powers of x, the term in the

second power of x vanishes. Find the possible values of a.

Sinesi 2tan(§J tan(?}
6. Prove that c Ig g¢ = 5
050 +C0S¢ | _ (an> (2j tanz(gj

7. The area bounded between the function Y~ = 4aXand the lines X = a,

X =3aand Y = Oin the first quadrant is rotated about the line Yy =0.

Find the volume of the solid generated.

8. Two circles have their centres on the line y=-3and touch the line3y=2x. If

the radii of the circles are+/13, find the coordinates of their centres and their

equations.

9. Find th 1 f d i that x __J _ 6% 2
. Fin e value of x and y, given tha 5131 3_2i 1+ 8

10. Find a) jCos6xSin2xC052xdx

Prove your weight 5

EXERCISE 31
. ) ) X+Yy
1. Given that x* + y* = 23xy, show that logx+logy =2 log(TJ
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. . . dy U3 X2
2. Solve the differential equation X& —y=Xe€

o
3. Prove that COta + coseCa = COtE

4. Draw Argand diagrams to illustrate i) arg(z) = % ii) |z +1] =3|z—1|
1
5. Find the binomial expansion for (1+ X)A as far as the term containingX’.
Hence find +1.03 to 4 decimal places.
6. Show that the circles x> +y*> =36 and x* +y’> —6x—8y+24=0 touch each other

internally. Hence find their point of contact.

A 3
cos” X V2
e ’! sin X dx b) Iv2—1OIV

8. Differentiate from first principles X* + cotX
9. Show that for any isosceles triangle ABC, with the base AB = c, the area is

1
given by A= ECN/S(S —-C) , where s is half the perimeter of the triangle.

Given that A=+/3 ands=4, determine the sides of the triangle.

EXERCISE 32
. T
1. (@)  Sketch the locus defined by the equation arg(z -6+ l) = 3
(b) Given that 2+1 is a root of the equation Z° -6Z% +aZ+b=0 write

3 2
down the quadratic factor of the polynomial Z°—6Z"+al+b ,where a,
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b are real numbers.

/ 5 2009 5

1 1
3.  Given that; 2X= p+6, 2y = p—g. Show that "> = (p2 _1)3

4. Given that b =a® =(ab)® showthat q=1-p

S. Given that the first three terms of the expansion of (1+X+X2)n in

ascending powers of x are the same as the first three terms in the

1+axj3

expansion of (m

Find the value of a and n.

th
6. If the N term of a series is 8N —2 Show that the series is an arithmetic

Progression and write down the sum of the N terms

7. Given a triangle ABC, where angle ACB is a right angle, prove that

cCos(A_ BJ . (a+b)sinLAJr BJ
2 2

8. a) Find the equation of a chord joining the points [ctl,tEJ to Lctz,tEJ on a

1 2

C
hyperbola. Hence deduce the equation of the tangent at LCt ,?J

b) Find the equation of the tangents to the hyperbola x=4t, y= ?Which

passes through the point (4, 3).
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EXERCISE 33

1. Find the value of x, given that log,,(19x> +4) —2log,, X =2

2. A plane @

is 4 units from the origin and perpendicular to the vector

. 7.
21 - 5 J + 2K . Find the closest distance of approach of this plane from the

point (3, 1, 5).

3. Differentiate

4. Integrate

1
5. Prove that if X+; =Yy +1, then

1+1n2x )"
log,| —————| with respect to x.

X+ 1In3x

cot X

dx

2

sin” X

(X —x+1)* _y?

X(x—=1)? y—1

and hence solve the equation (X* —X+1)> —4x(x—1)> =0

6. Find |

X2 —3X+2

3

dx

7.1f y = Ae " cos(X+ @), where A and « are constants, prove that

d’y

2+2EX
dx dx

+2y=0

8. Find ICOS“XdX

9. Find the solution set of

3X 2X —1
<
X—8 5

j X dx
10. Evaluate | 77—
0\ (1 + Xz)
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EXERCISE 34
1. Find the cube root of 1+ i+/3

N

n 1
. Prove that > I’ = < n(n+1(2n+1)

N S Kirirabwa

3. Given that y = e cos2x, use the method of implicit differentiation to prove

2
d Z+2ﬂ+5y=0

that
X dx

4. Solve the simultaneous equations

log, x—log, y=4
log,(x—2y)=5

5. Show that the equation of the tangent at the point (X,,Yy,)on the ellipse

X2 y2
? + b—z =1is bZXX1 + azyyl =a’b’

6. Find the points of intersection of the line 3X—2Yy =2with the curve

x:t—l,yz/t

7. If 4x® + kx®> + px+ 2 is divisible by x> + g, prove that Kp =38

8. Use Maclaurin’s series to expand In(1 — X) as far as the term in x*, hence find

the value of In0.8

9. Given thatézgzk. Show that k:ﬂ .
b d b+d

X+4z  y+z 3X+y
6

hence solve the equations: , 4x+2y+5z=30

EXERCISE 35

1
1.1f2 cos @ = X+ —  show that 2cos 36 = x° + —
X ¢
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2. Differentiate 7 from first principles

4+ 31 /(3 +41)

34+ 41

3. Express in modulus argument form

4. Factorize completely X* — 4x> — 7x> + 34X — 24 and hence solve

XY —4x® —7x> +34x—24=0
5. Solve |x2+4x—1 <2 .

X3

6. Find_fx2+x_20dx

7. a) Find the foci of the ellipse x? +4y2 = 9.

b) A normal to the ellipse x*+4y> =9 at P P(acosd,bsind) meets the y-axis at R.

show that the locus of the midpoint of PR is another ellipse and hence find its

focus and the length of the latus rectum.

8. Find the length and direction cosines of the line PM where P is the midpoint of

E, M is the midpoint of BC and A,B,C are the points (3,-1,5), (7,1,3) and
(-5,9,-1) respectively.
9. Prove that the circles x* +y>+10x—4y—-3=0and X’ +y’>—-2Xx—-6y+5=0 are

orthogonal.

10. The police arrives at a scene of a murder at 8.00am. On arrival, the
temperature of the body and its surroundings are measured at 34° C and
170 C respectively. At 9.00am the body temperature was measured as 33°C
and the room temperature was still constant. Use Newton’s law of cooling

to estimate the time of death.

EXERCISE 36

1. The population of Uganda increases by 2.75% per annum. How long will
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it take for the population of the school to treble?

2. Find the area enclosed between the two curves y2 =4axXand X* = 4ay
3. Find the line of intersection of two planes f-(i + j—3k) =6 and
rQi—j+k)=4
. 2 2
4. Given that £ = X+ 1Y show that ‘Z ‘ — ‘Z‘

5. The roots of the equation 2X° +3X” + pX—6 = Oform an AP. Find the

values of P and hence solve the equation

6. Show that J‘cosxx/cos2xdx = %sin X4/(1—2sin” X) + 2\1/5 sin‘l(\/i sinX)+C

EXERCISE 37

1. Find the sum of the following series
2412+36+...4+(N° +n>)

2. A water tank in the shape of a right circular cone of height 10cm and base

radius 1 cm is catching the drips of water from a tap leaking at a rate of

0.1cm’® /s . Find the rate at which the surface area of the water is increasing

when the water is half way up the cone.
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16X

3.E — -
Xpress “ i o

as a partial fraction

4. If the normals from a point (h,k) meet the parabola y> = 4ax at the three

points t,.t,.t;, showthat t; +t, +t; = O.

2
o y dy
5.If y = cosln X, implicitly, prove that X~ + X +Yy=0
Y PHCIEY, PTOY dx> dx Y

6. Find the equation to the circle through the origin and through the points of
intersection of the circles X* +y> —2X—4y—4=0and X’ +y’ +8X—4y+6=0

7. When the expression X’ +4x” + ax+ bis divided by x> —1, the reminder is

2X+3. Find the values of a and b.
. . 3x-2
8. a) Given the function y=————, state:
X" —=3X+2
i) the horizontal asymptotes
ii) the vertical asymptotes
iii) the range of values the function can take for real x.

b) Hence sketch the graph of the function

9. i) One root of the equation z2 + az + b = O where a and b are real constants, is
2 + 3i. Find the values of a and b.
ii) Given that 2 + i is a root of the equation, z3 - 11z + 20 = O, find the
remaining roots.
iii) Verify that 2 + 3i is one of the square roots of -5 + 12i. Write down the other

square root.
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2 2

10. a) Prove that if Y = MX + C touches the hyperbola ? - g—z =1, then

c? =a’m? —-b?.

EXERCISE 38

1. Given that | —2 is a root of the equationZ> + pZ? +gZ —15 = 0. Find

the values of the real constant p and q and hence determine the other

roots.
2. Find the Cartesian equation of the plane containing the two lines below

r=i+j+k+A(j—4i+k) and r = J+2k+ uRi— j+k)

a
3. Show that the line Y = MX is a tangent to Y = 2, /(ax) if ¥ = E

4. Solve the simultaneous equations for x and y

210g2 X+310g3 Y =5, and Xy = 6

5. Show that J.Xsin_l xdXx = %(sz —1sin™ x+%xw/(1— X>) +cC

6. The sum of the first four terms of an A.P is 48 and the sum of the first

seven is 63. Find the tenth term and the sum of the first 10 terms.
7. If an error of 5% is made in measuring the radius a sphere, Find the
corresponding percentage error in its surface area.

8. It can be proved by induction that for all positive values of n
1
P+2°+3+...+n’ = an(n+l)2
From the result deduce that
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M+’ +(n+2) +(n+3)’ +...+(2n)’ = inz(Sn +1)(5n+3)

Factories in Uganda increase at a rate proportional to the number of
bacteria present. If the number increases from 1000 to 2000 in one year,
find how

a) many factories will be in Uganda after 1% years?
b) long will it take for the number of factories in Uganda increase to
4000?

EXERCISE 39

1.

A particle P moves in a straight line, at time t, seconds, the velocity V m/s
of P is given by V =5-2t+t*>. Find the acceleration of P when t = 3s and the

distance traveled by P in the interval 0<t<4seconds.
The perimeter of a triangle is 42cm; one side is of length 14cm and the area

is 21/15cm®. Find the lengths of the other two sides and show that the

. .1
cosine of the largest angle is N

The tangents from the curves x’+y>=8 and x’=2y meet at a point (2,2)

find the angle between the tangents.
Given that 2+3i is a root of 2’ —6z* +212-26=0 Find the other roots.

The 2rd) 3rd and 9th terms of an AP form a geometric progression. Find the

common ratio of the GP given that the common difference is none-zero.

If x, y and a. b are real numbers and a-+bi= X show that

Yy +cosa +isina

(y> =D(@* +b*)+ x> =2axy

Prove that arg(z,z,)=arg(z)+arg(z,) for —7<(z,z,)<n where z,and z, are

complex numbers.
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8. (i) Express the square root of 5++/24 in the form +(a+/b)

(ii)) Prove that in any triangle ABC
sin 4 (B—C) = 2=  cos ), A
a

9. A circle A passing through the point (t+2, 3t) has centre at (t, 3t) , another
circle B of radius 2 units has centre at (t+2, 3t).

i) Determine the equations of the circles A and B in terms of t.
ii) If t=1, Find the points of intersection of the two circles.
iii) ~ Show that the common area of intersection of the circles A and B is

8(% —"3/) Square units.

EXERCISE 40

1. Using the method of small increments, calculate the value of +/9.01
2. Express the equations y=mXx+c, and y=m,Xx+c, in their vector form.

3. Find the value of p and q which make x*+6x’+13x> + px+q a perfect square.

4. In how many ways can the letters of the word BESIEGE and ANOTHERRAP be
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arranged?
1 1
5. Solve X° —3 =28X "

6. Express 5x*—30x+47 in the forma(x+ p)’>+q, hence show that the equation

5% —30x+47=0 has no real roots

7. Solve the equation 3sec’@—4tanf =2

2

d-y
8. If sSiny =2sinX show that dx*

=3sec’ ytany

Worked Examples

1. Given that o and 3 are roots of the equation X> + pPX+Q = O, express
(a—ﬁZX,B—az) in terms of p and q.
X+ px+q=0
a+B=—-p af=q
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(@-pNp-a?) cap-a’—p +a’ B
_afp+(ap) —(a + )
_ap+(ap) —|(a+ pla® —ap+ )
_ap+(ap) —[(a+ )’ + 5 —ap)
_ap+(ap) @+ pla+ By —2a-ap)]

_ap+(ap) —[(a+pla+pF —3a8)]
_q+9*>—(- pi-p)* -3q})
(—p2)p—a?) _a+a>+p’—3pq
2. Solve for n: log ,(4)+log ,(n*)=3

log,4+1log, n> =3

log, 4+ 2 =3
log, 4

Let log,4=m

N=+2 Nn=4

3.If Xsin@ =m—ycos@ andysinf =n+ Xcos@, show that:

mz_yzzxz_nz
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Xsin@ =m—ycosd@
ysiné =N+ Xcosé#

. 2 2

(xsin @+ ycos @) =m

(ysin@—xcos@)’ =n

X*sin® @ +2Xysin@cos@ + y’> cos” @ =m”

y?sin® @ —2xysin@cos@ + x> cos” @ =n~

Add *and #

(x2 +y?)sin® O+ (x> + y? )cos® @ = m> +n?

(x2 + yz): m? +n?

4. Solve the simultaneous equations: Xy =8 and log, y =2

log, y=2

X>=y————i)

Xy =38

y=2____ii
X

Equate 1) and ii)

x> =3
X
x> =8
x> —2°=0

(X—2)(X> +2X+4)=0

(X—2)=0__ X>+2X+4=0

or
9% |Page
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X=2, _1+iJ3

Using equation ii)
_ 8

y=4, _1+i/3

5. Show that equation of the tangent to the rectangular hyperbola Xy = C> at the

point (d, p) may be written as: Xp+ yd —2c®> =0

Xy = C”

y :C2X71
dy _—c’
dx  x?

dy _—c*
At(d,p), dx d?2

Equation of tangent

y—-p_-—c¢’
x—d d?

2
yd—dp:cz—C X

2

2
Ifxy:c then dP=C

yd —c? =c¢? — px
Xp+yd—2c*>=0

6. a) Prove that:

loga +log(ax)+log(ax? )+ ....(to n terms)=nloga + 1 n(n—1)logx
The ni* term is logax™
loga +log(ax)+log(ax’ )+.... + logax™ =nloga+1n(n—1)logx

Suppose n = 1

97 |Page



Practice Pure Mathematics N S Kirirabwa
loga =loga

Suppose n =2

loga+logax=2loga+logx

=loga+loga+logx
=loga+logax

Suppose it holds for n = k

loga +log(ax)+ 10g(ax2)+ ... +logax*" =kloga+1k(k —1)logx

Does it hold for n = k+1

loga +log(ax)+ log(ax2)+ ... tlogax*" +logax* = (k +1)loga+1(k +1)klogx

=kloga+loga+1(k®+k)logx

From LHS
loga +log(ax)+ log(ax2)+ ... tlogax“~" +logax‘ =kloga-+1k(k —1)logx +logax"
=kloga+1k(k—1)logx+loga+logx"
=kloga+loga+ [% k(k—-1)+ k]logx
=kloga+loga+1(k®+k)logx

LHS =RHS

hence

loga +log(ax)+log(ax? )+ ....(to n terms)=nloga + 1 n(n—1)logx

b).The 2" ,5" and 11" terms of an A.P are in G.P and the 7" term is 4. Find the

term 1% and the common difference.

For A.P, let the first term be a and the common difference be d.
2nd term = a+d
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5th term = a+4d
11th term = a+10d
For the GP

a+10d a+4d

a—+4d a+d
(a+10d)(a+d)=(a+4d)’

a’+ad+10ad+10d? =a*+8ad +16d°-

l1lad +10d? =8ad +16d*?
3d(a—2d)=0
a=2d

7t term

a+o6d=4
2d +6d =4

d—1L
2

2+3i)1—i)

= Z ,determine:

7. Given that

(3+4i)
i) Z in the form a+Iib
. z—1—1i
ii) the locus represented by the a complex number such that S 1+ = 2.

,_(2+3i)1-i)

(3+4i)

_ 2—2i+3i-3i°
(3 +4i)
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_ 5+1
“ G an

_(5+DB—4D)
- (3+4i)3—4D)

_ 15—20i + 3i — 4i?

32 +4°
19—17i
z7="—" """+
25
- 19 17.
zZ=—+—i
25 25

z—1—1
zZ—1+1

ii)

(x—1)+i(y—1)|:2
(X—D +i(y+1)|

(Xx=D+i(y—D|=2|(x=D+i(y —D)|

V=1 (y =17 =2/ (x=1)” +(y + 1)’
x2—2x+1+y2—2y+1:4@2—2x+1+y2+2y+0
X> —2X+Y> —2y+2=4X>—8X+4y> +8y +8

3x> +3y* —6X+10y+6=0

X )2
8. Expand [mj up to the termin X° hence, find the value of [

Deduce the value of J7 .
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[I—X]; _(1—x) (14 x)7

1+ X

Binomial

n(n —1)x? N n(n—1)n—-2)x? .
2! 3!

(1+x)" =1+nx+

1 1=l (—x)?
(L—xy::L+%(—x)+l§£l;zl—+“

2!
- lxoLye
8
1
(1—x)2 DT R N
2 8
— 53X’

1 1
But also (1+x)=1—-—(X)+
(1+x) S >

X=0.125
Ang 1+%x=1.125

Xx=0.125

1 1
1—-x)2 _(1-0.125)2
So |\ 14 x 1+0.125

101|Page



Practice Pure Mathematics

1
but put X=0.125,, ng

[1—xj2 NG
=1— X+
1+ X 2
2
| 1
[0.875j2 1 8
- = —1___|_—

1.125 8 2
7 1
= — 4+ —
8 128
0.875) 113
1.125 128
~ 0.8828

N[ =

1
0.875) _
iii} From 1.125

J7 113
J9 128
J7 = Jof 113
128
113
128
339
J7 = 222
128
J7 ~2.6484
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ANSWERS
EXERCISE 1

1. 5J10

3. () 2.807 (i) 7

5. 22

7. a=-18b=3

EXERCISE 3

103|Page

2. t=-2,3
4. 7x*=2x-3=0

2X+3
D 3x(1+ %)%

8.(a)sind (b) 135°,180°,315°
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2 n= _1,6
3. y* +4hy’ + 6h’y”* +4h’y + h* 15.87

2
5. V54 8. 10 ,-43.870 op, 2~ —4z+5

29 40
10a y=—-7, X= 10 b -1 10c —(@2+6)

23”7 23
(# ,4.43] (% 7.1 1}

11 a ,minima, , maxima

3 2
11b 9+ P —30p+q 13 a 4s, -64ms-1

13 b 27m, 13 c 16bm/s, 64m/s

— 3 2
14 a 189 14b 10.1 14c Y =X +5X X+ 4

EXERCISE 4
1. y=0.1 9. 3+2\/§+3\/§+2\/g
X+ 1D(X—=2)(X* —2X + 4) _3¥2x
7. 13sin(6 + 67.38) g X2 +35x—343=0
5 1
10. X=9 11, p(Xx) =2X +3x—2;x=§,2
12. x=3° y—l and, x = = y =3°
. > 39 > 39
EXERCISE 5
1. ~q(4—9q) 2. L q(4—9q)
4 4
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3.10 4 X—y—2t°=0
5 =4,g=13 min,0, max il

. p - 9q - 6' t g} ] 27
7. xy=1 X = L 3

) 8. 81’
9.12,16
EXERCISE 6

-1 2

1 2, S = 3 3. Point of contact (3.6, 4.8)

5 7 7
4.2 X+— |+— . . L
4 8 min value is 3

8. q°=27r? 9. %{x+azln(§12ﬂ+c
11a) £ (1+2i), +(1-2i)
12b) _6X°+4
y 3x* +4
3 3
14a) (Z’E’EJ 14b) 3V3 Units

15a) X+4y—-16=0 9X+4y—-48=0

15b) (x+y) +4(x—y+1)=0

EXERCISE 7
1 1

1. X=—,y=—,and,x=2,y=-—1
2 y 2 y
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2. 90°,323.14°

4. —4,-2,-1]1

12+3J6 —7+/2 =53

—23

i)

EXERCISE 8
1. 30°,210°
4. =2,

1
6b). 2, —
4

8. x*(1+y?)=(y+1)

EXERCISE 9
1. m=9,1,and,m=-3

2 find tan™' % X = tan

7.7°

10b) max, /29, min,—/29

106 |Page

938
3. 333

6. 0°.45°,180°,225%,360°

39

3. 74

7. 17+

1342
7

2. find tan

K

L3
2

0 <6 <360°

3 196x°> —8x +1

N S Kirirabwa
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EXERCISE 10

1. 0
. 2+@ | a+bi|=1.83units
65 65

9b) 1+4x+ax> +16x> +...

1
11ii) X =—,1,1,2
2

13b) (0,0) (1,0) (2,0)

N S Kirirabwa

5 Y=X +1-6Inx
7 —l<x<l
119) 2
3
11— 2 113 1+14/3

13a) 0.03cm/s

At (0,0) tangent is Y = 2X normal 2Y X =0

At (1, 0) tangentis Y =1—X

normal Y = X

—1

At (2’O)tangent is ~Y=2X=4 yormal 2Y =2~ 2X

EXERCISE 11

2. 41.57 3¢ units

a="22 p=37 /5
578> 578

7. 4066.34

9a)4s —64m/s

10a) 1—lx_ Ly Ly
2 8 16

107 |Page
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1

11iii) 5sin(¢9—36.87) iv) greatest, 1, least = 11

12.

EXERCISE 12

1. 68.6° 9.

3. 3units ll+or i—3

' 472 - 2
478’ 25X+10y—7z =69
3/3 6.

7.6 g 18.43°

9iii) 80y = 7200— x> 10a) 7-867.90°.127.86°

10b) 0.1047 §X3 +6X> +9X+C

11i) y=5,x=4andy:—4,x=—5

EXERCISE 13

2.a=-2b=-1 4 P, 2
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1
S. —
4

T 9
—— s -7T
2 10

7T

7. .
10

10a) 60°

1 .
10b) +Or—(ﬁj+l—

11b) 11x+30y -3z

EXERCISE 14

—1
24/ %3

1.

3. %n(n+1)(n2 +n+2)

6.a=—-—1 —8&80

X2
11a) 1—x+——
2

13a) a=b=c
EXERSCISE 15
1a) V2

1c) V73
2.2, 1
3. =(2+1i)
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dy _
9b) ZyE = tan XsecX

4 07,907,120°,1807,2407,2707,360°

].Ob) a:—3’b:2’C:5

11p) 3+ 95 27
Q_ 69 _ 37
13b) 578’ 578
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4a) zero property states that the product of two non zero
3

4b) —, —5
2

6. p:12’q:4 7 4kx>

EXERCISE 16

1. X=40r—1 y=+2

3. — 4 4x7y =x"+48

6. 5—-2X

10ai) r(2i+2j+Kk)=9 ( 1ar product

10aii) 2X+2Y+Z =9 t,rtesian

5

1
2

10b)

EXERCISE 17

dy

21) gx —sin xcos(cosx)

2ii) % = (cosx)™*[cosxIncosX —sin X tan X

3. -3,—-2,1,2
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4. 229 39 7125
13 13 >
6. 7,2 7 20
8i) 2Xx—2y—2z=9=0 gij) C(1.4.3)
9i) —3
8x~/x

10a) p=-2 g=-4

8 —257
10bi) (0:0) ( 3-757

10bii

... 64
10biii) '3 sq units

EXERCISE 18

2. 542

—2J2 2

8iii

)90

—3J2

units, direction cosines are 5 >
3. —x—1i=Ink(2—x)

111 |Page

10

5 X2 +y’—12x=0
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6. X+3In(x+2)—

2Xx —1
7i). 120ways
dy
8 —=-1
dx

EXERCISE 19

1. n!(n24—4n—k2)

16a*
3 Sq units

10. 607,180°,300°

EXERCISE 20
la) is an arrangement of items.

3. 8.6 squnits 8.6
6. —Nz.NxZ,—rx
3 6

8. 1.22+1.02i —1.49+0.54i

112|Page
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9. 267.38

3 1—2X
+

10. >
X+1 X —X+1

EXERCISE 22

; 0= 15°,75°,105°,165°

£ (x) = (x+2)(x—2{(x+%j2 %J

3 0.6427

N

4 N=1.8504 c=117029

7.P= (0, 4)

8i). 2X> — 16X +1
OR
2X+16x+1=0

9.

11i) X+4y +8z =25

27 72
i H =(x, y,z):[4 j

19719
2 o L Ve —a
N R o
b)l.l
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1 .
a3z | X= {1,2 + O.66|}

13iii) a=3

EXERCISE 24

N S Kirirabwa

2. -3 1433 3 55log2x

4. %tan‘l(z;—j;jjuc 6. 10radios

7. +(3++/5) g X2 4+Yy—2Xx-7y-9=0
|

9. a) JVxy=k(2y+x)2 b) 4:54am

10. 11. a) 7x+8x2+?x3+...

b) 2 12. a) 3.1178

b) %sin(3x2+5)+c 13. a) %

b) nr+
3
EXERCISE 27
1
1. N(E +21n+19) 3.

5. 1,7,1 4
2

2In(X* +2X+2)+tan' (X +1)+cC
10. a) y+3y(x>+1)=6(x>+1)—2

114|Page

14. a) 3x+4y—-5z+4=0

4. 20x* —4sin4dx

7. x=2.07

b) x

9ii).
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c) y=2tan(2e* + A) 11.i1) 2nx
2r R
iii) 2n7z—? 12.a) 5—7x+29x" +....
2
b). a=—P ¢) 5.0100
W+ p
13)i). x<1 and 3<x<5 ii). At x=1.845max At x=4.2min

iif). x =1,3,5

13(iv)

f(x)=x"3-9x"2+23x-15

EXERCISE 28

1. 27.8 2. X—=y+2z=0

3. —2<x<-land x>1 5. 418

6. —21.07°,84.5°,95.5°,158.93° 7. (X=4) +(y-2)* =5

8 .a) 7.525cm b). 11.93cm

9.Db) 9.1 §e3x(2sin2X+3cos2x)+c 10. a) 3x+4y-5z+4=0
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b) 3x* +8y’ +352° —36yz—24zX+12Xy —8X—12y+24z+4=0

1

-35 . 8
c) ——,— 11. y Can not lie between 0 and —
3 2°3 9

12.a) nz+tan™'2 13.i) 459 bags

ii)) =6 days

EXERCISE 29

2 1 -2 5
1. p==a+-b =—a+-b
P=3873 4=757873
2. 5 S N
X X X xX+1
4 4Y_
dx
5i) 1.484 5ii) —1,lii£
272

6. —20 7i) (~1,-1.5) 7ii) 62.74
8. 0°,10°,45°,50°,90°,130°,135°,170°,180°
9 y—i +2 Xy—i _g

37 37 373
10a) 115.03 10b) ~tan” x+ [ X |+c

' 2 2 x*+1

EXERCISE 30

1. Geometric series is none with a common ratio.

Condition: if r is a common ratio then |r| <0 or -1<r<1

2.512 3. 10, 368m’
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Practice Pure Mathematics

4 X_YyH+9 _z+5
2 7
5. a:J_rl
2

8.C,(2,-3),(x—2f +(y+3) =13

C,(-11,-3) , (x+11f +(y+3) =13

2
9. X=—,y=~
5 d 5
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. 16a’zr Cubic units

. _—1(cos1 0X—5c0s2X)+C
40
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