EDEN INTERNATIONAL SCHOOL
END OF TERM 1 EXAMINATIONS ,2018
P425 MATHEMATICS PAPER ONE
(PURE MATHEMATICS)
TIME ; 3 Hours ' -
Instructions to candidates

- Attempt all questions in section A and only fivequestions in section B.
~ Begin each question on a fresh page
» Non-programmable calculators may be used,

SECTION A

1. Ifaand f are the roots of x% + bx + ¢ = 0, express (a — 28)(f — 2a) in terms ol o, b .ind €,
Hence deduce the condition for one of the roots to be twice the other, (05 marks)

2. Show t!lat,d—d; (secx tan™x) = secx (ntan™ 'x + (n + 1)tan™" 'x}.
(05 marks)

3. IfsinA = %,sinE = %, where A and B are acute, find the values ol

a) cos(A + B), b) sin(A — B) (05 marke)
4. Anarithmetic progression(A.P) has thirteen terms whose sum is 113. The third term o 5.
Find the first term and the common difference. (05 marks)
m
5. Evaluatef? x?sinx dx (05 marks)
1+x
6. Obtain the first four terms of the expansion of ﬁ[US marks)
7. Solve the equation : logzs 1x? = logg (3 — x2) (05 marks)
8. Given two points with position vectorsa = 2i —3j+ kand b =i+ — k
Find the:
i. Angle betweenaand b
ii.  Vector equation of a line passing through the points. (05 marks)

SECTION B

9. (a) The sum of n terms of a certain series is 3n? + 10n for all values ol n. Obtain the
expression for the nth term and show that a series is an arithmetic progression (A 1)
(05 marks)
(b) The eighth term of an arithmetic progression is twice the third term, and the the sum of
the first eight terms is 39.Find the [irst three terms of the progression and shaw i 115 sum

to n terms iss n(n +5) (07 marks)
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10. (a) Solve the equation for the value of x from 0° to 360° inclusive

cos(x + 20°) = cos(x - 70%) (06 marks)
(b) prove the following identities
i _ sin(A+8) pre P
i. tanA +tanB ;- o (03 marks)
o 1=tan®0
ii. cot20 = ——= (03 marks)
11. (a) If the roots of the equation 2x? — 4x + 1 = O are @and @, find the equation whose roots
arca—2and f - 2. (05 marks)
1

(b) Find the first four terms of the expansion of (1 — 8x)zin the ascending powers ol x.
3 1 2
Hence by putting x = E,cvslualm}l} correct to five significant figures. (07 marks)

12. (a) Given a complex number
_@i+1)(i-2)?

Z determine;
i. Zinthelorm a+ bi, where aand b are constants
ii.  Arg(Z) (06 marks)
(b) Find the values of x and y in
x 6+ 2i
¥ ik ) (06 marks)

(2431) - (3-2i) (1+8i0)
13. (a) Find the gradient of the curve that is given parametrically as x = acasl and y = hisind

m
at the point where 8 = T (06 marks)

up to the term in x3. (06 marks)

1
(b) Use Maclaurin's theorem to expand
(1+x)

5x2-71
(x+5)(x—4)
15. (a)Find the angle of intersection between the lines

14. lixpress f(x) = in partial fractions .Hence [ f(x) dx. (12 marls)

-1 z-2 x +1  Z+2
=== —and— = LB (06 marlks)
2 3 2 3 4
(b)Find the vector equation of the line of intersection of the two plancs
2x+3y—z=4dandx —y+22="5 (06 marks)

16. Evaluate the following

1
a) fﬂ xe3*dx (06 marks)

b) f & (06 marks)

x2./(1—-x2)

-END-
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P425/1

PURE MATHEMATICS

PAPER 1

16", 06. 2015

3 hours

RS-MOCK EXAMINATIONS 2015
Uganda .Advanced Certificate of Education
PURE MATHEMATICS
Paper 1

3 hours
INSTRUCTIONS TD CANDIDATES:

Answer all the eight questions in section A and five questions from section B
Any additional question(s) answered will not be marked

All working must be shown clearly

Begin each question on a fresh page

list of formulae may be used.
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SECTION A: (40 MARKS)
Answer all guestions in this section

. Solve forx in:(log, 4)(logex) = log,, x. (05marks)
. The lines y=m,x+1 and y =m,x +1 intersect in a point A. The acute angle
between the lines is 45°, where m, >m,, and the xintercept of the
liney=m,x+1lis2.

(i)  State the co-ordinates of point A.

(i)  Find the values of m, and m,. (05 marks)

. Prove the identity: sing sin(f-A) _ cot A; where a + g + A2 =180"(05 marks)
cos(f—A)+cosa

. Show thatja,i‘gdx =log, A(3" +3); where 4 is a constant. (05 marks)
+

. The parametric equations of a line are: x=21+1,y=4- Jandz=4+2;
where Ais the parameter.
(i) Find the Cartesian equation of the line.

(i) Determine the coordinates of the point where the line meets the

plane x—y+z=4. (05 marks)
. Evaluate(1+i)*.
. Given that x =In(xy) show that% = [xj]e‘ : (05 marks)
X

. . ; 54 ;
. The gradient function of the curve is 2x + = . If the y - coordinatc of the
X

stationary point of the curve is 7, find the equation of the curve.

(05 marks)
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SECTION B: (60 MARKS)

Answer only five guestions from this section. All questions carry equal marks

4

e |

9. (a) Find the principal argument of the number [";EH] (05 marks)

(b)  Find and sketch the locus Arg(z+2-i)= i% (07 marks)

2zt -T2

10.Given the curve y=—; 3
x -9

(iy  Find the equations of the asymptotes

(i)  State the equation of the line of symmetry of the curve, hence or
otherwise determine the coordinates of the stationary point.

fiiij  Sketch the curve; and deduce the range of values of ywithin which

the curve does not lie. (12 marks)
: ; d*y dy . :
11.(a)  Given that y=tanx,; show that 7 =21;1an : hence find the first

three terms of the maclaurin’s expansion of tanx . Hence
evaluate tanl.8" to 4 decimal places.
(b)  Express 11+8x—2x" inthe forma+b(x+ c)?, where a,band ¢ are

constants, hence deduce the minimum positive value of
1

SE—— 2 12 ks
12+ 8x—2x’ (12 imiors)
12.(a)  Solve the equation: 2sin’ @ =sin30 for0 <@ <2x. (06 marks)
sin 7 1 :
(b) Prove that: . = tan—@, hence solve the equation:
1+cosd? 2
sinf - cosd =1 for —360° <8 290°. (06 marks)
todx
13.(a Evaluate : ks
(a) Evalua !x(ﬂx‘) (06 marks)
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(b)  Find: I—E-dx—- (06 marks)

x2J9-x?
14.(a)  Calculate the distance of the point P(1,2,3) from the line 13’15: y_:_j =z

(06 marks)

(b)  Find the scalar product equation of the plane containing the point

x _y+3

P (1, 2, 3) and the line S in (a) above. (06 marks)

15.The parametric equations of a curve are given as y =%r2 —6r+1 and

x=r*+1-1.

2
(a) Find —gzmd iy in terms of 1. (05 marks)

2

(b) Find and determine the nature of the stationary point of the curve.
| (04 marks)
(c) Obtain the equation of the tangent to the curve at the point
corresponding to r =1, _ (03 marks)
16.The temperature of a body falls at a rate proportional to the amount by
which the temperature of the body exceeds that of the surroundings. A
body at 100°C is placed in a room maintained at 20°C. After 5 minutes the
temperature of the body is 60°C. Find the;
(a) temperature of the body after the next 5 minutes
(b) temperature of the body and the time taken to reach the point at which

the rate of cooling is - (In1024)"C per minute. (12 marks)

END
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P425/1

PURE MATHEMATICS
FPAPER 1

Time: 3 hrs

Tustructions.
Attempt all questions in section A,
Allempt any five questions from section B

SECTION A (40MARKS)

I Solve the equation (logg %) (logex 3) = 1 (Smarks)

2. Find the equations of the tangents to the curve y = x* — x4+ 1 from the point (0, ().

1 ) (5 mirks)

3. Solve the equation: 2 + cos 268 = Sin%0 for 0° < ¢ < 360° (Smarks)

4. A(1,-3), B(5,2)and ((3,4) are vertices of a triangle. Find the equation of the median ol the
U'Iﬂl'lf_llrt passing through the verlex A. Hence or otherwise deduce the coordinales ol the
centroid of the triangle. (Smarks)

2. Given that the vectors @ = 3i — j + pk and b = 2i + 2j + 3k are parallcl to each olher
Find the i) values of 2 and v

i) ratio |a|: |b|. (Smarl.)

e df .

6. _[llnd J‘SL‘L‘H—] l3|11c||£\:\.|

7. Taking x=0.01. use the binomial expansion of /(1 = 2x) 1o evaluate V2 10 4 decimal place

(S ks

8. Using the mathematics ol small changes, show that

: 180+ )
sin?(30.5%) = ——?—ZEL (3marks
SECTION B (60MARKS)
9, a) Given that @ and B arc the roots of the quadratic equation x2 + V3x + 3 = 0. find tiw
quadratic equation whose roots arc
1 1 Gmarks]
«ﬁﬂ—aand 73 | (6min
. b) Find the range of values ol x for which the quadratic equation _
xy? — 2y + 5 —4x = (0 hasno real roots. (Gmarks)
10. a) Solve the equation: tan @ = cot(d — 60°) for 0° = 6 < 270° (omiirhs)

] . Yok (SEAY 4
by) Use the cosine rule on triangle ABC to prove that cos A = N e where

5= lfﬂ + b+ c).
2 (6marks)
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11. a) Find the values ol t for which the tangent to the curve y® = 4x at the point [f_z. 2L) parise
through the point (-6,1). (Gmarhs)

b) P(ct,c/t)is apoint on the curve Xy = ¢*, and the normal 1o the curve at the point
P(ct,c/t) meets the curve again at the point O(cf .{_/Fj

Show that 1) the eqmlmn of the normal PQ is y = ¢2 + - —ct?.
iy 3T =+=1, (6marks)
12. a) DilTerentiate:
i) v
i) 2x¢1nVcos 2x.

(O ks
s d* dy
b) Given (hat ¥y = cosecx + colx, prove that A Y= 0.
(Omiarks)
4 1 x+3 1- z+6
13. Giventhelinesr=|1 |+ 2| 2 Jand— = —~1—'Z = T find the
. . 1 ~ -3 .
i) coordinates of their point of intersection.
it) acute angle between the lines.
iii) Cartesian equation of the plane containing the lines. (12marks)
14. a) Sketch the equation Z3 + 8i = 0. (6marks)

by Sketeh the locus arg(Z + 2 — i) = _Tn for the point representing Z = x -+ iy. lence

determine the minimum valuc of |Z]. {Omarks)

w
15. a) Evaluate [ sec®xtan’x dx. (Smarks)
4
(1 122
| ; marks
b) Fid | o—= errssn dx \7 ke
dy , i
16. a) Solve the equation: mnx—i— + y =sinx (3marks)

b) A space crall sets off from the carth for the moon, The speed of the spacceeralt is dircctly
proportional to the product of the distance travelled and the time taken in flight. After 1 hour. the
distance travelled is 1000km, and after 2 hours the distance travelled is BOOOkin. Calculate how

long it takes to reach the moon which 15 400,000km from the earth. (7marks)

END
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ITENDERO SECONDARY SCHOOL
5.6 ENTRANCE EXAMINATION
PRINCIPAL MATHEMATICS

PAPER ONE

INSTRUCTIONS:

ATTEMPT ALL QUESTIONS IN SECTION A AND ONLY FIVE FROM SECTION B

TIME: 3 HOURS

SECTION A

1. The 5" term of an arithmetic progression (A.P) is 12 and the sum ol tnc first
5 terms is 80. Determine the first term and the common difference (5mks)

2. Determine the possible values of x in the equation log, x + log, 61 = 5
(5mks)

2
3. Ifx2+3xy—y?= 3.find z—i and —Ex—z at (1,1) (5mks)
4. The roots of the equation 2x% —4x + 1 = 0are a and (3. Find the
equations with the integral coefficients whose roots are

il 1

I)E <+ E

iz 2 (5mks)
o«

5. Solve the equation
COS 6X + cOS 4x +C0S 2X =
0 for values of x from 0° to 180° inclusive (5Smks)

6. The area of the segment cut off by ty = 5 from the curve y = x* 4
1 is rotated about y = 5. Find the volume generated by the curve

(5mks)
1
7. Expand (1 —x)3 as far as the term x? . Use your expansion to deduce
324 . Correct to 3 significant figures (5mks)
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8. Aright circular cone of radius r has a maximum volume, the sum of its

vertical height h, and the circumference is 15¢m

that the maximum volume of the cone is Eicmii
3m

SECTION B

9a) Find the binomial expansion of

if the radius varies | show

(5mks)

X :
(1-3)°,use your expansion to estimate (0.875)° to 4 decimal places

(7mks)

b)A financial credit society gives 2% compound interest per annum to its

members .

If John deposits shs. 100,000 at the beginning of every year starting with 2004 ,
how much would he collect at the end of 2008 if there are no withdraws within

this period (5mks)

10.Show that the tangent to the curve y = 4 — 2x — 2x2 at point (—1,,4) and

{;1-: , 23) respectively passes through the point {%1 ,53) . Calculate the area

enclosed by the curve and the x- axis (12mks)

_ (2-i)(5+12i) ’
11.Ifz = Tara? ;

a) find the
i) Modulus of z
ii) Argument of z (8mks)
b) Represent z on a complex plane  (2mks)

c) Write z in polar form  (2mks)

Scanned by CamScanner



12. Find all solutions of the equation

5cosx —4sinx =6 in the range —180° < x < 180°  (6mks)

b) IfA,B and Care angles of a triangle , prove that

CosA+cosB +cosC—1 = 4sin§sin£sin£ (6mks)
2 2

13 a) Prove that the circles x% + y? + 4x — 2y — 11 = 0 and x% + y? — 4x —
8y + 11 =0 are orthogonal (5mks)

b) Find the equation of a circle which passes through points (5,7) (1, 3) and (2,2)
(7mks)

14 a) Evaluate 80;}5 - 80’56 (dml(s}

b) Solve fornn,, =n,, (4mks)

c) A committee of five students ‘ school council is to be selected from eighl male
students and five female students . find how many possible committees can he
obtained  (4mks)

15. Find the integral of i) folxv‘4—3x2 dx (émks)

ii)f052 sin3xcosx dx (6mks)

ALL THE BEST IS DRAWN ON TO YOU
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Pape 1

P425/1
PURE MATHEMATICS
PAPER 1
JUNE, 2018
3 HOURS.

EDEN INTERNATIONAL SCHOOL
UGANDA ADVANCED CERTIFICATE OF EDUCATION
B.O.T Il EXAMINATIONS ,2018
5.6
PURE MATHEMATICS
PAPER 1

J HOURS

INSTRUCTIONS.

o Aitempt ALL the EIGHT questions in section A and only FIVE [rom
section B.

* Begin each answer on a fresh sheet of paper.
o No paper should be given for rough work.
»  Mathematical tables and squared paper are provided,
»  Silent, non-programmable calculators may be used.
» Stale the degree of accuracy al the end of each answer attempred

calculator or table; and indicate CAL for calculator or TAR for
mathematical tahles.
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SECTION A (40MARKS)
Answer all questions from this section.
1. Solve; cos@++/3sin@ =2, for 0° <@ < 360" (05 marks)
2. The angle between r,and r, is cos"(zil}, Ifr,=6i+3j=-2k andr, =-2i1 4/ &k,
find the possible values of 4. (05 marks)
3. Determine the coordinates of the points of intersection of the curve

x=2* -1, y=3(r +1) and the straight line 3x — 4y = 3. (05 marks)

4. Givenx’ =e"™, show thatﬂ e IR (05 marks)

de  (1+Inx)?

5. The first, second, third and »#" terms of a series are 4, -3, -16 and (an’ +bn | ¢)

respectively. Find the values a,b and ¢ (05 marks)
6. Show that ["—2*9_ge=Lins (05 marks)
“ x”+2ax 2
7. The sum of the height and radius of the base of a right circular cone is 9 cm. Show
that the maximum volume of the cone will be 36z cm’. (05 marks)
8. Ifthe line 3x —4y —12 = 0 is the tangent to the circle with a centre at (1,1). Find the
equation of that circle (05 marks)

SECTION B (60MARKS)

Answer the five questions from this section. All questions carry equal marks

(A_C)=a+ctan£

9. a) Prove that in a triangle ABC, cot =
a=c¢ 2 (07 marks)

sind —cos@
b) Given thattanx = — -~ -, wherexand @ are acute, prove that
sin@ + cosé
I s
sinx = —=(sin@ —cosd). (05 marks)
5

10. a) Given that /"'(x)=2 ik r)=o, 7(1)=8, find j'(x). (04 marks)

Yt

b) Find and classify the nature of the stationary point on the curve x =4 1 aiul

y=r-2. (08 marks)
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11.(a)  Giventhatx? + 5x7 + ax + b is divisible by x2 +x - 2,

find (i)  the values of a and b. (05 marks)

(i) thelinear factor of the polynomial. (02 marks)

(b)  Find the first three terms of the binomial expansion of VI -2x. Usingx 0.1,

estimate /S to 2 decimal places. (05 marks)

12.a) Find stinxcos:c dx (04 marks)

b) Express [(x) = into partial fractions and hence find the delinite

g

(x+2)(1+x)

|
integral of L £ (x)dx. (08 marks)
2 ] -3 —1
13.a) GiventhatLyisaliner=| 9 [+ A 2| and Lzisaliner=| 7 [+ 4 2 |l lhandlz
13 3 P -3
intersect, find the value of p and the point of intersection. (06 marks)

b) The position vector of points Pand Q are 2/ -3/ +4k and 3i—7,/+ 12k respectively.

Determine;
i) the size of PQ. (03 marks)
i) The Cartesian equation of PQ. (03 marks}

14.a) Given that y = e(“"xl* prove that ){] + (:FJJJJ = (y+%)% (06 marks)

b) Find the area bounded by the curve y = x +sin x, the x —axis and the line v 7.

15.a) Prove by induction that 2* — 1 is a multiple of 15 if nis a natural number.
(06 marks)

b) Find the number of arrangements of all the letters of the word BOBBI'T 1. 0w,

i)  without restriction. (01 marks)
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ii)  Inwhich the B's are together (03 marks)

iii)  Ifthe vowels are separated (03 marks)

16. a) Given that z + 2/ isafactor of z* +2z° + 722 + 8z + 12, solve the equation

z' 422 +722 +82+12=0.

b) The complex number z satisfies - 4_2 =2 —j. Find the real and imaginary
z+

parts of z and the modulus and argument of z.

(12 marks)

END
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P425/1
Pure Mathematics

Paper 1
July/Aug. 2018
3 hours

ACEITEKA JOINT MOCK EXAMINATIONS 2018
MOCK EXAMINATIIONS 2018

Uganda Advanced Certificate of Education

Pure Mathematics Paper 1
Time: 3 Hours

INSTRUCTIONS TO CANDIDATES:

> Answer all the eight questions in Section A and only five questions in

Section B.
> Indicate the five questions attempted in section B in the table aside.

> Additional question(s) answered will not be marked.
» All working must be shown clearly.

» Graph paper is provided.
» Silent, non-programmable scientific calculators and mathematical

tables with a list of formulae may be used.
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Qn 2:

Qn 3:

Qn 4:

Qn 5:

Qn 6:

Qn 7:

Qn 8:

SECTION A (40 MARKS)

: An arithmetic progresgion contains n terms. The first term is 2 and its
common difference is 3 [f the sum of the last four terms is 72 more Lthan
the sum of the first four terms, find n. [ Smarks|
Find the equation of a circle which touches the line 3x + 4y = 9 has
centre (4, -7). [Smarks)|
Differentiate cos x from first principles. [Smarlks]

Four letters of the word "HYPERBOLA” are to be arranged in a row. In
how many of these arrangements are the vowels separate? |5marks]

Solve for x, 2 sin? (g) —cosx +1 =0, where0 < x < 2. [Smarks)|

Prove that the integral of cosec G) for x between  and %ﬂ is In 3.
[Gmarks]

Find the shortest distance of a point A(1, 6, 3) from the line

r=i+j+k+p (—i +j+ ZR). [Smarks|

The surface area of a sphere is decreasing at a rate of 0.9 m?/s when
the radius is 0.6 m. Find the rate of change of the volume of the sphere

at this instant. [Smarks]

SECTION B (60 MARKS)

Question 9:

(a).
(i).

Find a quadratic equation whose roots are a® and 3.

If the roots of the equation x* + (x + 1) = k are @ and f;
1
Prove that a3 + ° = > (1 — 3k).

e

(ii).

S Pape 2

Scanned by CamScanner



(b). (i). Given that |x| < =, expand — J__ upto the term in x*
(ii). By substituting x = 0.04 in (b)(i) above, deduce the
approximation of% correct to 4 decimal places. [12marks]

Question 10:

, sinx—-2sin2x+sin:
Given that y = sy

sinx+2sin2x+sin 3x
% a (X %
(i). Prove thaty + tan? (E) = 0, and hence express the exact valuc ol

tan® 15°in the form p + g/r where p, g and r are integers.
(ii). Hence find the value of x between 0°and 360° for which

2y + sec? (;—c) = 0. | 12marks|

Question 11:
2x3—x?-25x-12
x3-x2-5x+5

Given the curve f(x) =
(a). Find the:

(i). value of x for which f(x) = 0.

(ii). assymptotes for f(x).

(iii). x and f(x) intercepts for the curve.
(b). Sketch the curve.

.
!

|12marks

Question 12:

A point representing the complex number Z moves such that |——- > }_?
(i). Prove that the locus of Z is a circle.

(ii). Find the centre and radius of this circle.

(iii). Represent Z on the argand diagram.
(iv). State the least and greatest values of [Z]. | 12 marks]

Question 13:
(a). Giventwo vectorsa = 3i —12j + 4lcand b = i

+ k: find:
(). theangle betweenaandb,

(ii). avector that makes a rlght angle with a and with b

(b). Find the equation of the plane passing thmugh the points A(1,1,0),
B(3,-1,1),€(-1,0,3) and find the shrotest distance of the point

(3,2,1) to the plane. [12marks]

] ' Page 3
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Question 14:

(a).

(b).

U51r_1g calculus of small increments, or otherwise, find V98 correct Lo one
decimal place. [A4marks]|
Use Maclaurin’s theorem to expand In(1 + ax), where a is a constant.

Hence or otherwise expan (1”) in %3 Forwh:
pand In == up to the term in x°. For whal

value of x is the expansion valid?

|8marks|

Question 15:

2 2
A tangent to the ellipse EE o % = 1 ata point, P(6cos @ ,4 sin 8) meels the
minor axis at A. If the normal at P meets the major axis at B, find the:

(i). Coordinates of A,
(ii). Coordinates of B,
(iii). Locus of the midpoint of AB. [ 12mianks]
Question 16:
(a). Find the general solution of
d

(x? + 1)d—i+2x—2xy=0

(b). A moth ball evaporates at a rate proportional to its volume, losing half

of its volume every 4 wecks. If the volume of the moth ball is initially
15 cm® and becomes ineffective when its volume reaches 1 cm*, how

long is the moth ball effective? [12marks]

***END***
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Pure Mathematics
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3 hours

BUGANDA EXAMINATIONS COUNCIL MOCKS 2018

Uganda Advanced Certificate of Education

PURE MATHEMATICS

PAPER 1 -

JHOURS

INSTRUCTIONS TO CANDIDATES

-

Answer eight questions in Section A and ONLY 5 from Section B.

All working MUST be clearly shown.

Mathematical tables with a list of formulars and graph paper will be provided.

Use a silent non programmable calculator.

State the level of accuracy for answers gol and indicate (tab) for Maths tublcs and

(cal) for calculator used.

Begin each answer on a fresh paper and use g = 9.8 m/s for numerical work

1
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SECTION A (40 MARKS)

Find the values of X in the range 0 < x < E which satisfy the equation

8Secx—4tanx =7.

(03 mar i)

Solve the simultaneous equations by reducing to echelon form

x+3y-+tz=10
4x -y +2z=28
6x+y—-5z="7

3 3
Evaluate: _'-1 m dx

Express the following into partial fractions.
J+1

A% (xr=2)

Solve fory when 2,/(v — 1) - Jy +4 =1

(105 marks)

(013 metrks)

(03 marks)

(115 marks)

Given that « and f8 are roots of the equation x* + px +q =0

Express - - 2 and o + % in terms of p and q.
Show that Cos3A = 4cos’A — 3cos A

Without using calculators or tables show that

e

logn 27+ logve—logyll

lagb-legt

SN N

SECTION B (60 MARKS)

(003 marks)

fl”i ;?hH'.‘L.\')

()3 marks)

a) Solve for @ in the range 0 to 180° when cos 8 - cos78 = sind8 (06 marks)

b) Prove that for any triangle ABC.

a’-p? _ Sin(A-B

¢ Stn(A+2)

(06 marks)
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10. a)

b)

1. i)

12. a)

b)

13.  a)

b)

Use de-moivre’s theorem to show that:

L o=
{1-1\"5)* g (04 mrciris)

Given that z = 1+i is a root of z*+ 322 — 6z + 10 =0,

Determine the remaining three roots of the polynomial. (04 marks)
- 3 : L (PGSETK'E'ESI.TTE- ;
Simplify to the form a1 b/ if P = = (04 marks)
(co:%-:sm%)
2x=3 i
Show that the curvey - = - does not exist in the range
= 4+ 20-
1
;E y= ] (04 tieih v)

Sketch the above curve by stating the turning points and
asymptotes as well. (08 el s)

=1 fr

Determine the acute angle between the line x/}. = — = ~——and the plane

X — 2y + 4z + 3 = 0. Find the point of intersection of the linc and plane
above.

Find the shortest distance from plane 2x — 4y + z = 3 1o poinl (2. I. 3)
hence determine the line perpendicular to the above plane bul pissing
through point P, (06 arks)

Find the particular solution for the differential equation. g +teold  2cosé

dz

for t =3 when 4 = 3 (03 merlx)
The liquid is being heated in an oven maintained at a constant lemperature
of 180°C. It is assumed that the rate of increase in temperature of a liquid is
proportional to (180- &), where @ is the temperature of the liquid al any
time t (minutes). If the temperature of the liquid raises from 0°C 10 120°C
in five minutes, find:

i) the temperature of the liquid in further 5 minutes.
i) time taken for temperature to raise to 90°C. (07 marks)
3
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The first term of an arithmetic progression is 73 and the ninth is 25, | ad:
1) common difference
ii) the number of terms that must be added to giw the sum ol V6. (0mks)

A geometrical progression has first term as 15 and sum to infinity as 225.

Find the: 1) the common ratio
i) sum of the first ten terms. (006 marks)
2

Differentiate with respect Lo x.
1) 3x" (ii)  cos’3x

Find the equation of the normal and tangent to the curvc.
Xy~ — szyl +x7=1=0 at apoint P(1, 2).

A conic section is given by x = 4cos 8 and y = 3sin & show Lhe conic
section is an ellipse and determine its eccentricity and length of its Latus

rectum.

-

. ¥ N -
If the line y = mx + ¢ is a tangent to ellipse = + == I, show thal

s
(5]

2 - ; = .
¢ = a’m>+b” hence find the equations of tangents at p(-3, 3) to ellipsc

LB}

& i

IR AN

16 9

END
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SECTION A: (40marks)

1. Solve the equation; tanftan26 = 1for 0° < 8 < 360Y. (Smarks)
2. Differentiate; Cos(x?e*) with respect to x. (5marks)

3. A committee of 4 people is to be chosen from 5 men and 7 womnen.
Find the number of ways the committee can be chosen so thal it

contains people of both sexes and there are at least many women as
men. (Smarks)

4. A straight line PQ passes through the points P(5, 1, 6)and Q(3.1,1).
Calculate the angle between the line PQ and the line whose cqualion is
3x—1=6y+2=1-z, (Smarlks)

5. Solve the differential equation; j—i’ + ytanx = secx (5marks)

6. Find the equation of the tangent to the curve y? = 20x which makes
an angle of 45° with the x-axis. (Smarks)

1

7. Evaluate; | 1—"J-_27dx' (Smarks)

1
8. Expand,(1 — 2x)2 is ascending powers upto the term in x3. Taking
¥= é, find the approximate value of V7 to 4 significant figures. (8marks;

™
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SECTION B

9. a) Find the complex numbers which satisfy the equation;
2 Y .
z°= —8—6i (Smarks)

: 7441 |
b) i) Express z; = 7-5; 10 the form p + qi where p andq are real.

ii) Sketch on the argand diagram the locus of the point which moves
such that |z — z,| = V5. Hence [ind the greatest value of |z|. (7marks)

10. a) Solve the equation sin3xsinx = 2cos2x + 1 for 0° < x < 360".
(6marl:s)

b) Express; V5cosx + 2sinx in the form Rcos(x — @) where R > 0 and
0 < a < 90°. Hence solve the equation v5cosx + 2sinx = 1.2 for

0° < x < 360°. (Gmarks)

1 3
11. The points A, B and C have position vectors 04 = (2) 05 = ([])

0 .
. 1
and0C = | 1 | relative to the origin. A plane, P, is perpendicular lo AB
4

and contains point C. Determine the;
i) Cartesian equation of the line through A and B.

ii) Cartesian equation of the plane, P

iii) Point of intersection of the line AB and plane, P. (12muarks)

12. Find;

a) [xcot™xdx (6marks)
- bmairks)

b s d (
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13. a) The eighteenth and twenty first terms of an arithmetic serics are
25 and 32.5 respectively. Given that the sum of all terms of the sciics
2750. Find the;

i) common difference and first term

ii) number of terms of the series. (7marks)

b) Prove by induction that 2"*2 + 32m*1 is divisible by 7 for all positive
integers. (Smarlks)

14. a) lfy = ’:i‘:s;, find Z—: (Smarks)

b) An open square based cuboidal tank has a volume of 32m".
i) Determine the expression for the total internal surface arca, S, ol the
tank in terms of side of the base.

ii) Find the dimensions of the tank for which its surface area, S i3
(7marks)

minimum.

15. a) A circle, C, with centre lying on the line y = 2x has radius 5 and

passes through point P(2,4). Find the possible equations of the circle.
(Emarks)

b) The parabola is given by the equation y* — 4x — 4y + 8 = 0. Find the;
i) coordinates of the vertex
ii) coordinates of the focus

iii) equation of the directrix (Gimarks)

16. In a certain chemical reaction, a substance is being formed and ¢
minutes after the start of the reaction, there are m grams of thc
substance present. In the reaction, the rate of increase of mass, m is

proportiona to (50 —m)?2. Given that when t = 0,m = 0 and ‘it—T = Sy

a) Show that; ‘;—T = 0.002 (50 — m)2.

b) Determine the;

i) Mass of the substance after 10minutes

ii) Time taken for mass to become 45g. (12marks)
**END % %
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SECTION A (40 MARKS)

Answer all questions in this section

1. Find the coefficient of the term involving x in the expansion nl']f ix jl ]u,
(0Smarks)
2. Use the identities cos 30 = 4 cos® @ ~ 3cos §and sin 20 = 2sin 0 cos 0 (o
find the value of SIN 18 | [ cave your answer in surd form.  (05marks)
3 If the function f(x)= x +ax? + bx +c has stationary valucs al v ¢ and
x= 4. Show that/@)-/(8) 24, ) (05marks)
a-[ 9
4. Given that the angle between the vectors a=i+ j+ Ak and
b=2i-j+Kkis cns"[%] , [ind the value of A. (05marks)
&
X
5. Evaluate .[0 € dx. (OSmark.s)
. ; : 2n+l 2n-1, = moE .
6. Prove by mathematical induction that 37 +57 s divisible by 16, for
n=1, (05marks)
T Find the equations of the lines that bisect the angles between the pairs of
lines 3x=4y+2, 12y =5x+12, (0Smarks)
8. Solve the differential equation:
(x + I}Z—z — 3y = (x + 1)*, given that y(1) = 6. (05marks)
@2018 Jinja Joint Examinations board _ _'f'nm over
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SECTION B: (60MARKS)
Answer any five questions Jfrom this section. All questions carry equal marks

dtan®? - dtan’ 0

9 (a) Use Demoivre’s Theorem to show that; tan36 = — , e
|—6tan ¢ 1 tan” @
(05marks)
(b) Find the roots Z| and Z, of the equation, (Z + i)’ =3 4i. Ilence
represent the roots on the Argand diagram. (07mark.s)
10.  (a) Solve the equation 2(sin x +sin 2x)—1=cos2x +cos x, [or
0" <x <360°. (O4marks)
(b) Express Ssin” x —3sin xcos x + cos” x in the form

q + rcos(Zx - (x), where ¢, ~ are constants and a 1s an

acute angle. Hence [ind the maximum and minimum valucs of

> 8 s (0O8marks)
5sin® x —=3sinxcosx+cos” x
r—8x Bx + : ,
[1. Given that x 3‘,+5 = d +—f-—c,['|nd the values of . £ and C.
(2.\'+ I)(x‘ + 9) Pl o R
x° —8x+5 1 I[1

3
Hence show that _L (21_ 4+ I){xz +9)dx :51”7 _g 4 (12manls)

12.  The polynomial f(x) =x"+4x* + Ix* + mx +n is a perfect  square

of second degree.
(a)  Show that m+8=2/and16n = m. (O6marks)

(b)  If the polynomial f(x) lcaves a remainder 4 when divided X 1 1.
Determine the possible values of [, m and 1. (06marks)

13.  The parametric equations of two planes 11, and I1, arc;

2 ] 1 -2 -1 -3
r=|4|+el0 |+A]2 landr=|-3|+g -1[+A4 -4 | respectively.
3 2 -8 0 =1 -2
(a) Find the cartesian equation of each plane. (O6marks)

@2018 Jf{!j_ﬂ Joint Examinations board Turn over
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14.

15,

(b) lf‘ [ is the line of intersection of the planes, [ind the:
(') equation of the line,/ ,in vector form. (03marks)
(ii)  coordinates of the foot of the perpendicular from the point
P(ls‘S,-'lﬂ)lo the line, / . (03marks)
(a) Given that y = v1-cos® x* . Find the value of % al x = 3-‘{2” . (Oomark:.
X
I d'y .d
(b) If y=¢"" cos3x, prove that f ~8=+25y=0. (D6marks)
: dx dx
(a) FFind the equations of the circles passing through the points o

intersection of the circles x*+y* —18x—2y+8=0 and

x*+y* —26x+ 6y = 24 and touching the line y =10. (05mnarl.s)
(b) P and Qare points (apj,zap) and (aqz,Zaq) respectively on the

parabola y2 = 4ax . If the tangents to the parabola at the given

points intersect at R and are inclined at angle of 45” . Show that

the locus of R is the curve, yz —x*—6ax—a’ =0. (07marks)

Army worms wipe oul a community at a rate proportional to the

population present at any time. If the initial population is 4million

and it reduces [rom 2.5million to one-fifth of a million in Smonths.

How long does it take the initial population to reduce to a million”
(12marks)

@2018 n._fuya Jqfﬁ!;’xami:mrions board | Turi ove
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SECTION A (40 marks)

Answer all questions in this section

1. Solve for x in the equation

logg(21x — 5) = log,(2x). (5 marks)

- . 2 ¥
2. Find the term independent of x in the expansion of [% - %J (5 marks)
x
3. Giventhat r — 2cos@ + 6sin@ = 6 isacircle, find;
(i) Cartesian equation of the circle.

(ii.) Coordinates of its Centre and the radius. (5 murks)

4. Points A and B are (-1, -2, 3) and (2, 1, -3) respectively. If point P divides the Tine AB

externally in the ratio 1: 4. Find the Cartesian equation of the plane containing I and

perpendicular to the line AB. ‘ (5 marks)
5. Solve 4sin2@ = 3sin?6 for —180° <6 < 180° (5 marks)
6. Differentiate; 3x%*sin®2x.  With respect to x (5 marks)
7. Find f4x::_x]+1 dx . (5 marks)

8. Tind the area bounded by the curve x = y* — 4 and the y - axis. (5 marlks)

SECTION B (60 marks)
Answer any five in this section

9. (a) Express the complex numbers 7z, =1—4i and z; =2+ in the polar lorm

Hence find 2z, (22)%. (6 marks)

: 4+17i
(b.) Find the values of x and y if, ﬁ - ﬁ = fzﬁ (6 marks)

10. (a) The polynomial f(x) leaves a remainder of 3 when divided by x + 3 and a

remainder of 18 when divided by x — 2. Find the remainder when f(x) is

divided by x? + x — 6. (6 marks)
(b) The roots of the equation 25x% +x+1=0 are a? and f2.Find the cquation

Mulkono Examinations Council 2018 " Pgge 2
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1

7 (6 marks)

- ] - l
with integral cocfficients whose roots are - and

2 1
11.(a) Aline r = (—1) + A (1) is parallel to the plane 3x + 6y — 2z =15 . I'nd; (i)
5 a

the value of a .
(ii) the shortest distance between the line and the plane, (6 marks)
i} 1 /3
(b) Find the acute angle between the line r=|[1]|+u|0]and the plane

2 4
dx — 7y — 4z = 20. (6 marks)

12. (a) Find the locus of a point P which moves so that its distance from (2,2) is half its

distance from the linex +y + 4 = 0. (6 marks)

(b) Find the length of the tangents to the circle x? + y? — 2x + 4y — 3 = 0 [rom the
centre of the circlex? + y2 + 6x+8y -1 =0 (6 marks)
13.(a) Solve the equation cos5x + 1 = 2sinZxfor 0° < x < 180°. (5 marks)

(b) Given that f(8) = 4cosf + 5sinf .
(i) Express f(8) in the form Rsin(8 + ), where Ris a constant and
B an acute angle.
(i) Determine the maximum value of 2 — f(8) and the value of @ lor

which it occurs.

(iii) Solve the equation f(8) = 2.2 for 0° < x < 360°. (7 marks)
; V3 x? .
14. (a) Evaluate ju Ty dx . (6 mariks)

e ; . _ X/ LT 1 "
(b.) Use the substitution t = tan*/yto evaluatc_f% Sooan dx (6 marks)

. ; 1
15. A curve is given parametrically as x = 2t and y = paa 2
(a) Find the Cartesian equation of the curve. (4 marics)

(b)  Sketch the curve.

(c.) Iind the area enclosed by the curve, x-axis and line x = 1. (8 marks)

16. (a) Solve the differential equation
tanx :i—i —y=gsinx ,ify =4 whenx = E (5 marhs)
x
(b) A student walks to school at a speed proportional to the squarc root of the

Mukono Examinations Council 2018 Poe 3
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distance he still has to cover. If the student covered 900m in 100 minutes and the

school is 2500m from home, find how long he takes to get to school. (7 marks)

END

e ———

Mulkonao Exam};m.':fons Council 2018 Yge 4
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SECTION A. (40 MARKS)
Answer all questions in this section.

Find the first four terms of the expansion V1+3x .Hence
evaluate v1.03 to 4s.f. (5marks)

Find the equation of the tangent to the curve

©*y-3x*y’ +x* —2x=0 at the point P(2,]) (5marks)
sin24
Prove that ————— =cot 4 :
pm—— co (Smarks)

5 ; 4 : .
If Z, =‘5[¢0$]—:+55"1-%_], Z, =3(cus%+fsin%).Express Z,Z, in Lhe lorm

a+bi hence find |Z,Z,| (Smarks)

A right circular cone is constructed so as to have a total surface

: . : I
area A and radius r, prove that its volume 1s V' = q A =274

(Smarks)
| x} .
Evaluate _[] v to 4 significant figures. (Smarks)
] + X
Prove that 4(1,5) and B(7.-4) are on different sides of the line
2x-3y=0 . (Smarks)
Find the coordinates of the point of intersection of the linc
x—-3=y—|=2‘+3 with the plane 3x-y+2z=38. (Smarks)

=1 B 4
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10.

i)

11a)

b)

SECTION B(60 MARKS)

Ans - & -
wer any five questions from this section. All questions carry
equal marks. |

2x% +] : ;
Express ms—}&z—ﬂ)m partial fractions hence

2x% +1
j( dx (12 marks)

x—1)x+ 5)[,1:2 + I]

The lines /, and /, have equations;

1 2 4 a
bir=10|+A4] 2 |,L:r=|6|+y 4| where ais a constant.
-4 -3 2] o
Find the acute angle between / and the x-axis. (04marks)

The point 4 has position vector 2i-2j+bk and the line /, passcs
through the point 4 find the;

value of a and b.

perpendicular distance of A from the line h (08 marks)

4/nx -3 dy 24

Given that ¥ =3, 73 and show that ;' = (g7, 137 (03 marks)

]
The gradient of the curve at (52) 15 {"‘;} and the curve passes
through he point (12), Show that the area enclosed by the curve,
11

the X~ @Sand ¥~ Lx=2 jg given by ?_2]”2 (09 marks)
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gdr ) .
12a) The term of an 4-” js ~land the sum of the first nine terms is

b)

13a)

b)

b)

15a)

45. Find the common difference and the sum of the first twenty
terms.

(06 marks)
Find the values of * for which the guadratic equaltions
¥ +lr=6k=0ang ¥ ~2x-k=0pave common root. (06 marks)
Solve the equation 0tan"x ~4sin’ x =1, 0<x<27 (06 marks)
A triangle ABC has area 20cm?, given that A€ =10cm — BC = bem, g
that Angle ACB is obtuse, find the;
Angle ACB (03 marks)
Length AB (O3 marks)

.'l — 4

i) Find the equation of the tangent to the curve ' = 3 al (the

o
point P[P;]

If this tangent passes through the point (]=2}determine the
possible values of 7., (8marks)

Determine the equation of a parabola given the focus $(4.0) and the
directrix *=4. (04 marks)

The sum of the squares of the roots of the equation ~ * /¢ 1 g

56 and the sum of the reciprocal of the roots is 2, If @ and / a1
the roots, find the values of p and q. (O6marks)
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b)

16a)

b)

When P(¥)=x" 4 g +bx 4 ¢

. is divided by * =4, the remaindecr is
ex+1l Given that *+1

1s a factor of P(x), find the values of a, b and

e. (O6bmarks)
. 2 f-' Iy I
Solve the differential equation ¢ :_:;: ¢ and that J'(E»] |
(OSmarks)

During a fermentation process, the rate of decomposition of a
substance at any time t, is directly proportional to the product of
the active ferment *, If the constant of proportionality k = 0.5

4
and the value of x at any time t is (+1)2

If initially y = 10, find y as a function of t.

Deduce the amount of substance remaining as t becomes very
large. (07 marks)

END
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SECTION A: (40 MARKS)
Answer all questions in this section

By using row reduction to cchelon form, solve simultancous cquations
Xx+y=z=1

3x+4y—-2z=3

—x FFde=12 (05 marks

. The line y = mx meets the curve y? = 4x at the origin O and al a point A. Find
the equation of the locus of the mid-point of OA as m varics. (05 marks)

3. I'A, B and C are angles of a triangle, prove that

cos2A + cos2B + cos2C = =1 -4 cosAcos BcosC (05 marks,

4. Differentiate tan™! (13—2) with respect to x (05 marls

9. Find the perpendicular distance of the point (3,0,1) from the linc whose

Cartesian equation is XT_l = %2 =% 1—’2 (05 inarks)

6. Solve the inequality |T121| <1 (05 marks)
m

7. Find [, "2y cos?3x dx (05 marks)

8. A cylinder has radius r and hcight 8r. The radius increascs from 4cm to 4. 1c) ;5
Find the approximate increasc in the volume (use n = 3.14) (05 marl:

SECTION B: (60 MARKS)

Answer any five questions from this section.
All questions carry equal marks
9. (a) Il Z; and Zz are complex numbers, solve the simultancous cquations
4z, + 3z, =123, =z +iZ, =6+ 80 giving both answers in the form x iy
(06 marks)
(b) If (a + bi)? = =5 + 12i, Find a and b given that they arc both rcal.
Give the two square roots of =5 + 12i (06 marks)

10. (a) Find the equation of the circle which touches the line 3x — 4y = 3 a1 the

point (5,3)and passes through the point (-2,4) . (05 marks|

2 ; B i
(b) A curve has the paramclric equations x = 3¢, y = = Find the cquintion ol

' 3 ¥
the tangent to the curve at the point (3:, ?). The point P has coordinates
(-5, 8) and the tangents [rom P Lo the curve touch the curve at A and 13 and
the length of chord AB (O mark

T miaroosoen Ewaminatinns Consultants. Duplicating this paper without permission from WEC is illoael Do 30+
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11 a lf = -X 2 .
@ fy=e"* mx show LhaijTf+ (2x+1)j—i+ (x+Dy=0 (05 mark:

(b) Express the funct; e, BT T R
. on f(x) = GT@x-n 2Sasum ol parual lractiens.
Hence find fz f(x) dx, correct to 4 decimal places (07 narks,
12. Two lines have vector equations
i 1
o= |- Al 2 and
! J -1
i 4 ™ -1
— i "y
r 4 + o4 1 Find the position vector
1 2
LY -

of the point of interscction of the two lines and the cartesian equation ol the
plane containing the two lincs.

(b) Find the acute angle between the line %ﬁ = y_—;l = an and (he plinc

7x = y+ 5z = =5, giving your answer to the nearest degrec. (05 m. ks)

13. Find the coordinates of the points of intersection of the curves.

Sketch the cures on the same diagram, showing any asymptoles or Lurning

points.
Show that the area of the flinite region in the first quadrant encloscd by Lhe
two curves is % In5 - 3ln3-2 (12 m: rks)

14. (a) In the expansion of (1+ ax)", the first three terms arc 1 — E'T“ n ."_r::'__

Find n and a and state the range of values of x [or which the expansion

is valid (06 m. ks)

(b) Expand (1 + x)* in ascending powers of x as far as the term in 2

and hence [ind an approximation for v1.08 . Deduce that V12 = 2164
(06 ni.. ks)

15. (a) Solve the equation for —180° < 6 < 180° 3+ 2sin 26 = 2sinf + 3 cos?6 (06

marks)

(b) Given that 3sinx - cosx = Rsin(x —a) whereR > 0and 0° < a < 90° Find the

values of R and a correct lo 1 decimal place.

Hence find one value of x between 0° and 360° for which the curve

y = 3sinx — cosx has a turning point (06 m.. ks)

. ) u d}" i 2
16. (a) Find y in terms ol x, given that x 2= €05°Y, x > 0 and tha

wils

y== whenx =1 (06 m. «s)
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b) The rat : :
(5) ate at which a body loses temperature at any instant is proportional
the am o) :

ount by which the temperature of the body at that instant excecds
the temperature of its surroundings. A container of hot liquid is placed in a

room of temperature, 180C and in 6 minutes the liquid cools from 829C 10 50"

How long does it take lor the liquid to cool from 26°C to 200C? (06 m.  ks)

END
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SECTION A (40 MARKS)

Answer all the questions in this section.

1. Solve the equation log® — log!t =1 (Smarks)
% . s

2. The curve y = x3 2 e .
y +ax® + b has aminimum point at (4,—11). Find the co-ordinles o

the maximum point on the curve. {Smark..)

3. Solve, 6tan’x ~ 4sin®x = 1 for values of x between 0 and 2n (Smarks)

4. The points A, B and C have posilion vectors 2i+5/—k, 2k —4j+ 3j and

—i+2f+k respectively. Find a vector perpendicular to both AB and AC (5mark:,

5. Evaluate fﬂa xy (a? — x2dx (Smarks)

6. Find the circum centre of a triangle with vertices A(=3,0), B(7,0) and C(Y, 6)

(Siicirks)

7. Prove by induction that 10" + 3(4"*2) + 5 is divisible by 9 for all positive integr. |

values of n, (Smarks)
2 _ 2 . - o ay __ x :
8. My —=2y\/(1+x2)+x%= 0, show that - BT T= (Smarks)
SECTION B (60 MARKS]

Answer five questions from this section.

9. If x is so small that x* and higher powers of x may be neglected, find the valuces of o

1+ax
1+bx

and b such that (1 — Bx)% =

By substituting x = 0.05, find an approximation for (0.6)% in the form

E, where p and q are integers. (12marks)
10. (a) Solve for x in the equation tan™! 2x + tan™! 3x = .:_ PSR ]
1o ; . B-C, _ b-c 4
(b) Prove that in any triangle ABC Sln[T) = — C0s3 (6mark

11. (a) Find the Cartesian equation of the plane which contains the poin|
a(0,2,5) and is perpendicular to the line f—;—B =22 - tli

Show that the point B (-1, 3, 1) lies on the plane. (6marh |
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(b) Find the position vector of the point C of intersection of the linc and the plan

in (a) abave. fomatri
12. (a) Dilferentiate tan-l(i—zz) with respect to x. Simplify your answer. (Smar! )
(b) Evaluate [, —— dx
Xe=x—2
Correct to three decimal placces. {7marks,

13. Determine the nature of the turning points of the curve

2
sketch the curve stating clearly any asymptotes y = = z:’_x:s (12mark. )

14. (a) I Z = x + iy and Z is the complex conjugate of Z, find the valves of x and y such

g . ) )
that —+-=1+1i (omarl i
) Z

(b) Use De-moivre’s theorem to show that

cos 5x

=1-— 12 sin®x + 16sin*x (Gmari |
cos x

15. Given the equation y = 5x — 2x?
(a) Show that the equation represents a parabola and state the lenglh of ils latu:
rcctum. (Amark .)
(b) Find the co-ordinates of the focus and the equation of the directrix {Smarf )
(c) Sketch the parabola (3mart
16. The rate of decomposition of a radioactive substance is proportional 1o (1¢ mas.
ol the substance remaining. If x is the mass remaining at time { years and
Xx is the original mass:

(a) Write down a dillerential equation connecting x, t and k where k is Lh
constant ol proportionality.

(b) Solve the dillerential equation il one third of the mass is lelt after 12 YCHTS.

() How much of the radioactive substance left after 3 years il the original mass 1 .
15g (12marks)

END
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W (x) = ax? + bx + ¢ leaves remainders of 1, 25, 1 on division by x ~ 1,
X = landx - 2 respectively. Show that f{x) is a perfect square.

In how many different ways can the letters of the word Mathematics be
artanged? In how many of these arrangements will two A’s be adjacent.

Dirferentiate tanx from first principles

Fir d the acule angle between the two Jines below 3x — 2y=5and 4x + 5y =1.

A lane goes through the pointywith position vectors ,f.. - 2 J_ + i and 2‘3';_, - j__— .ff,
and parallel to the line y = L= +AQ@Bi+; — 2k) . find the distance of this
plane from the origin. - -

ff'.f-}{ dx
0 T+e”

: d2v 1+sint
(1 on that ¥ = £—i00s t: X = Sin t? show that dez = cos3t

P1owve that $In*A + sin®B + sin®C = 2 + 2cosAcosBcosC. Give A, B, C are
ancles ola tl'il&tlgle.
'CTION B *
a) show thal [ - 1 is a root to the equation Z* —2Z°% -Z? + 27+ 10 =0,
hence find the other roots.
z-1

b) I"ind the locus defined by Arg (}1"1") =

T
4
2T i 1
o o {:_-ns——_-—r,sm—,;—)a
C) III]1.pIJJ':f =5 _.:';1; T EE
S sm-;j“’

a) olve the cquation 8 cos* x — 10cos?*x + 3 = 0 for x in the range 0 < x <
b "rove thut cos4A — cos4B — cosd4C = -1 — 4sin2Bsin2Ccos2A. Given that A, ]

an L Care angles of a triangle.

1+s5inx
a) f- dx
1405y
Cetan lx j
— X
b} '\(T:{' . =
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7 ¢) |

dx

LY <= 4r+3

a) t ad the square root of 5 + 216

b) I the equation ax? + bx 4+ ¢ = 0 one root is the square of the other. Proy
that “(a - b)* = a(c- b)3

¢) Lo ven that A and B are roots of the equation 2x% + 5x - 12 = 0. Find:
valu: of A - B,

. . : | 1 -

a) ind the term independent of x in the expansion (2x? — 5;’)6

(1“qn)
1-q

b) rove by induction that p + pg +pg? + .....pg"" 1 = P

a) A normal chord AB is drawn at the point A(4,1) on the rectangular hyperl
xy = 4. l"ind its length.

2 2
0) I' nd the equation of the tangent to the ellipse * /a2 + 7 /b2 = 1 at they

(acus8, bsind). Hence show that if the line y = mx + ¢ is a tangent to th
above ellipse then ¢* = a®m? + b2 Find the equation of the tangents fror

2 2
point (3,3) to the ellipse ¥ /1 ¢ + ¥ /g = 1,

' . : (14x2)3 g .
Ditterentiate the function = and simplify

2 7
b)Civeny = e “fcos(t + f3). Show that Zx‘l + 2% + Zy=0+

a)tiventhat OA = aand OB = b, point R is on OB such that OR: RB =
4: 1. Point P’ is on AB such that BP: PA = 2:3 and when RP and 0 A are b
produced they meet at Q. find

(i)  OR and OP in terms of @ and b.

(i)  0Q in terms of a.

b) I ind the vector equation of a line of the intersection of the two planes

x - 3y-x = 4andx-vy + 27 = 5.
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SECTION A

L. I0/(x) = ax® + bx + ¢ leaves remainders of 1, 25, 1 on division by x - 1.
X + land x - 2 respectively. Show that ((x) is a perfect square.

2. Inhow many different ways can the letters of the word Mathematics be
arranged? In how many of these arrangements will twa A's he adjacent

3. Differentiate tanx from [irsi principles

4. Find the acute angle between the two Jines below 3x — 2y = Sand 4x 1+ “v - |,

5. A planc goes through the pointgwith position veclor5i~ 2{ kand 20 - ,{‘_,

and paralle] to the liner = i~ j -+ A(3{ +j — 2k) . find the distance of this
plane from the origin, - .

in? da
i,
! J;l I +e*
-y - 3]-’ li'nlrlf
Giventhaty = t = ¢cost, x = sint, show th;u — =
[l A |
i Prove that sin%A + sin?B + sin’C = 2 + 2cosAcosBcosC. Give AL 13 (

angles ol'a triangle.

SECTION B

9. ) Show that i - 1 is a root to the equation 21 —2Z* -Z* + 27+ 10 -
hence tind the other roots.

b) Find the locus defined by Arg (, ;:) = -’15

c) Simplity -{-———ﬁ_____

DSZ+ ﬁm—)‘

10. ) Solve the equation 8cos” x — 10cos?x +3 =0forxintherange 0 <x < 7
b) Prove that cos4A  cosdB — cosdC = -1 — 4sin2Bsin2Ccos2A. Given that A, B
and C are angles of a trangle.

: 1+u'ﬂ:
11, a) [ —

1+c‘ncx
gL"“" X
e
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)ffl-xz 4x+3

12. a)Find the square root of 5 + 2§
b) In the equation ax? + bx + ¢ = 0 one root is the square of the other. Prove
thatc(a - b)* = a(c- h)?
¢) Given that A and B are roots of the equation 2x2 + 5x- 12 = 0. Find the
value of A - B.

13.  a) Find the term independent of x in the expansion (2x? — ;;)r‘

b) Prove by inducticn thatp + pg + pg® + ....pg" ' = P [:,:EJ

14.  a) A normal chord AB is drawn at the point A(4,1) on the rectangular hyperbola
xy = 4. Find its length.
2 £ ;
b) Find the equation of the tangent to the ellipse * / 2+ Y /bz = 1 at the pomt

(acos, bsind). Hence shmr. thdLJFthe liney = mx + cisatangent to the
above cllipse then ¢* = a*m? 4 b?. Find the equation of the tangents from Lhe

2
point (73, 3) to the cllipse x2/16 +7 /g =1.

15. Differentiate the function /~[——'1nd sunpllfy

b) Giveny = e ““cos(t + ). Show Lhat + 2 ~+ 2y =0+

16. a)Giventhat 04 = aand OB = h.point R is on OB such that OR: RB -
4:1. Point P is on A8 such that BP: PA = 2:3 and when RP and 04 are |1|.th
produced they meet at . find
() ORand OP in terms of a and b,
(i) 0Q intenns of a.
b) Find the vector equation of a line of the intersection of the two planes
2x + 3y-x = 4andx-y 4+ 2Z = 5,

END
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SECTION A (40MARKS)

Answer all questions in this section

1. Solve the simultaneous equations.

P-2q-2r=0
2p+3q+r=1
3p—q—3r=3

(Smarks)

2. Solve the equation, 5sin 2x — 10sin?x+4 =0 for — 180° < x < 130,

(Smarks)

3. The position vectors of the points A and B are 3i — j + 2k and 2i - 2j
3k respectively. Find the acute angle between the line AB and Lhe line

— (Smarks)
4

4. Find. [ —~dx (Smarks)

5. If x2+ y? = 2y, show that (1 - y}33—3 | (5marks)
6. Find the equation of the tangent to the circle (x — 1)? + (y + 2)? - 8 al
the point (3, —4). (Smiarks)

7. Prove by induction that, 6" — 1 is divisible by 5 for all posilive inlegral

values of n. (Smarks)

8.If = ;15 , find % from the first principles. (Smarks)

B 1g52
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SECTION B (60MARKS)
Answer any five questions from this Section.

9. a) i) Solve the simultaneous equations Z, + 3Z, = 8, 42, — 3i%, = 17+
9i.
(Smarls)

ii) Given that Z = ——
—-4-3i

express Z in the polar form. (Amarks)

find the modulus and argument of Z, Henee

b)

10. a) Solve the equation 2cos26 = 7sinfl for 0° < 8 < 360°. (6Emarks)

1+cosf+sing _

P (6Bmarils)
1—cosB+sing

7]
b) Prove that; COtE

11. a) Find the Cartesian equation of a curve whose polar equation is

given by r = atan8. (3marks)

.2 2
b) Obtain the equation of the tangent to the ellipse = +7> =1 al thc poin

(acos#,asin®). If the tangent cuts the x and y axes at points Q and R
respectively, determine the locus of the midpoint of QR. (9marks)

2

12. a) Find, [ —agera 9 (Omarks)

b) A function is defined by y = Ipsinf(wt+ a)for 0 <t < i—ﬂ where «, @

and I, are constants. Determine the mean value of the function.
(3marks)

Pageg
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13. a) Find the angles between the vectors a = 2i +3j — k and

h=0514%2f+ k. (4marks)

b) A plane has the points A(2, 1, 3),B(0, -6, 2) and C(3, 2, 1)onil
Determine the Cartesian equation of the plane. (Amarks)

¢) The normal to the plane in (b) above is a directional vector lo the line

passing through (1, 1, 5). Find in Cartesian form, the equation cf the

line. (4marks)
14. a) Evaluate; 70 (7marks)

' * 70 3+cosf
(5marks)

b) Obtain the integral [ xe™**dx

15. a) The ninth term of an AP is -1 and the sum of the first nine terms |
45. Find the common difference and the sum of the first twenty Lcrms.

(6Emarlks)

b) In a geometric progression the first term is 7 and the n*"* term is 448.
The sum of the first n terms is 889, find the common ratio. (bmarks)

16. a) Solve the differential equation, xj—z =y + kxZcosx given that y = 2r

when x = 7. (Smarks)

b) A certain chemical reaction is such that the rate of transformation ol
the reacting substance is proportional to its concentration. Il initially th
concentration of the reagent was 9.5gm per litre and if after 5 minules
the concentration was 3.5gm per litre, find what the concentration was

after 2 minutes. (7marks)

**END *k
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MOCK EXAMINATIONS, 2018
Uganda Advanced Certificate of Education
PURE MATHEMATICS P425/1
PAPER 1
TIME: 2 HOURS

INSTRUCTIONS:
Answer all questions.
SECTION A
I Show that the parametric equations x = 5 + ? Cosf, y=-3 + %Sin 0 represent a cin e,

Find the radius and centre of the circle. (05 marl.s)

Prove by induction that 3*"*2 — 8n — 9 is divisible by 64 for all positive integral values o' n.

2.

(05 manh.s)
3. Solve 6 Cos2x + 7 = 7 8in2x lor 0° < x < 360° (05 minl.s)
i (03 miv 5)

=—In3

T 1
4. Show that
\?[3 Yl+x? 2
5. (1) Given that the vectors { — A i + 4k and 2i + 4j + 6k are perpendicular. determing
the value of 4.
(ii)  The position vectors of points A and B are given by @ = i — 2j + 4k and
b=3i—4j+ 6k.

Determine the position vector of a point P which divides the line segment A8
(03 maiks)

externally in the ratio 2:3.

6. Mr. Kayiwa’s age and his three children are in a geometrical progression (G.I). the sum ol
their ages is 140 years, the sum of the ages of the last two children is 14 years.

Find Mr. Kayiwa’'s age.

(05 min 5)

7. An examination has two sections, section A containing 5 questions and scclion I3 .1s0
conlaining 5 questions. A student must answer 7 questions. Given that the student i sl
answer atleast 3 questions from section A. Find the number of ways in which the student oy
select the 7 questions. (05 mzi ' 5)

: x+y 2 : dy c
8. Given that e = x*. Find ot (05 muw.s)
SECTION B (60 Marks)
9. (i) Prove that if x is 50 small that the cube and higher powers can be neglected then.

!ﬂ —14+x+ -x?
1-x 2

By taking x = % prove that V5a approximately %

(i)  Using the substitution Z = x* — x.

Solve the equation x* — 2x® — 7x% + 8x + 12 = 0. (12 i 5)
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1)

1.

13.

14.

15.

16.

()

(b)

(a)

(b)

(a)
(b)

(a)
(b)

(a)

(b)

(a)

(b)

(a)

(b)

b_l.m“" lhm the vectors @ = 2i + 3j+ 4k, b=1i+2j—3kandc =i+ 5j + k for &
nangle. Determine the area of this triangle.

Find the cquation of the plane containing the line whose cquation is
r= (t._ i+ (t+2)j+ (2t - 4)k, which is parallel to the dircciion veoor
2i + 3j + 1c. Hence state the distance from the origin to this plane. (12 M .5)

F!i"d the focus, directrix and length of the latus rectum for the parabolu
y-=4x-8. (04 i s)

The tangents at the points P(ap?,2aP) and Q(ag? 2aq) to the parabola y? = Jax
meet at a point R. Find the co-ordinates of R. IT R lies on the line 2x + a = 0, find the

cquation of the locus of the mid-point of PQ. (08 muiis)

Solve the equation \/(x — 3) + J@x+1)=.,/3x+4) (05 mails)

By expressing the equation x + 2y + 2 =8, 2x —y+3Z=9and 3x + 1y =7 -

In raw echelon form, sole the equations. {07 mine..s)

Differentiate l—zfr] from the lirst principles with respect to x. (05 mais)
j et (07 mit.»)

Evaluate -‘7
SxT4+06x+34

Prove the following identities:

(i) tan™'x + Cot™'x = g

4CElEEofi;—l) (08 miiks)
+Lo

(i) Sinf =

Solve for x in;
4Sin2x — 3Cos2x = 3 for 0° < x < 360°

Differentiate with respect to x.

i ——2—95in2r (04 mai !l 5)
(i) e—Cos?x -
Giy o= (03 mail.s)

An open cylindrical container is made from a 12ccm? metal sheet.

o O ; <
Show that the maximum volume of the container is = cm?. (05 maiks)

_4£+ 3u—2u du (07 miuis)
(u+1) [21:+3)

Find _[

= dx (05 mine 5)

“valuate [
Evalua '!.\/7____\7

END
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v
v
v

3.

Attempt all the questions in section A and five from section B.
Working must be shown clearly
Silent non programmable calculator may be used.
Any additional question(s) answered will not be marked.
/ SECTION A

Prove that _,"f

tan~! x+ cot " ix = ;
The ﬁrstl,t-'érm of an AP and G.P are each 33 their common difference and
Commc;-,ri ratio are x and the sum of their first 3 terms is equal. Find the possible

valueg of x.
[
f/;f‘}”_l dx.

4. %orvefj‘sin(zx + ”/6) — c05(2x T+ ”/6) =2

'

6.

y
x+sin

Find the equation of the normal to the curve = 3at the point where y =
3 e

Show that when the quadratic expression.

x* + bx +c=0and x* + px + q = Ohave a common root then
(c-q)2 = (b—p)(pc- bq)

Given that

P = log, 3 and q = log, 5, show that log,s 2 = —1

2(p+q)
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8.

10.

i £ 58

Use the substitution.

1
y=x+ e to solve the equation 2x* — 9x3 + 14x2—9x +2 =0

SECTION B
Describe the locus of the complex number z which moves in the argand diagram
=3\ _ =
arg (357) = 3

b) Find the fourth roots of -16i

If A, B and C are angles of a triangle prove that
sin? A + sin®B + sin®C = 2 + 2cosAcoslicosC
b) By expressing 6cos?8 + Bsinficosd in the form Rcos(26 — 2). Find the maximum and

minimum value of 6cos?0 + 8sinfcosd = 4

ax+h
x(x+2)

(1, -2). Find the values of a and b.
Find the equation of all the asymptotes.

The curve with the equation y = where a and b are constants has a Lurning poinl 1t

Sketch the curve.

12.

13.

Differentiate
¥y = 2xcosx

_ Es;'ru'
y —

tanx

1
b) Prove that 17 (B2) dx = n. Use the substitutionx = 3sin?6 + cos20.

c) The displacement of a particle at time t is x measured from a fixed point and
’;;‘f—‘:;ﬂ, prove that x = %‘j::;:%},
Show that the lines

r=2i-3] + 4k + A@Bi—-2j+ k)andr =i+ 3j + k + p(—i - 2j + k)intersect. Find the poiri
of intersection.

b) OAB is a triangle with OA = a, OB = b, cis amidpoint of OB, D is the midpcint of Al
and E is amidpoint of OA. OD and AC interest at F. if AF = hAC and OF = KOD. Find th
values of h & k. show that B, F & E are collinear.

x -
T

if x =3 whent=1andx =2, prove that ¢ = 5
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a) Solve 2 + 2ytanx = cos2x
y(0) =2

b) A radioactive substance disintegrates at a rate proportional to it's mass one half of Ll
given mass of a substance distergrates 136 days, calculate the time required for 2 2 of a
substance to disintergrate. If the original mass of a substance was 100gm. Calcwlate Lh
mass after 34 days.
15. Find the equation of the tangents to the curve at y = x° at (¢, t*) prove that this tangen
meets the curve again at Q(-2t - 8t%). Find the locus of the midpoint of PQ.
b) Given that y = mx + c is a tangent to the circle (x — a)2 + (y - b)’ = ’. Shows that

(1 + m?)r? = (c-b+am)?,

Bx+6
16. a} Il (2x- 1)2 (x+2)2

/2
fﬂ 2+ r:as?x dx

END
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