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RWANDA NATIONAL EXAMINATIONS COUNCIL
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NATIONAL EXAMINATION 2002/2003

SUBJECT : MATHEMATICS VII

LEVEL : TRONC COMMUM

DURATION : 3 HOURS

INSTRUCTIONS :

- This paper consists of TWO Sections A and B.

- Attempt ALL the questions in Section A and any
THREE questions in Section B.

- Show ALL the working clearly.

- Calculators may be used.
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SECTION A: /55 Marks

2 __ 2
1. (a) Evaluate: 3—502—15— ; (2marks)
. . . 1., .1 2
(b) Simplify completely the following: (27 -~ 15) + 3 (2marks)
. 10
2. Rationalize the denominator: ————— . 3Y2marks)
3W2-43 (
3. Given that g(x) = x? + 2x and f(x) = x +1,
(a) determine gf(x) . (2marks)
(b) solve for x given that g f(x) = 0. (3marks)
4. (a) y varies inversely as x. Given that y=3
when x = 5, find the value of y when x = 4. (2marks)
(b} A line segment, 18cm long, is divided in the
ratio 2: 3: 4. How long is each part? (2marks)
S. (a) From the diagram below, find the length x. (1¥2marks)
4cm ym

Scm \

(b) A |
Determine length EEin the diagram on the left.
5cm (2marks)
B = C
2.5cm H
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6. Solve the following simultaneous equations: 2x + 3y = 3
3x + 5y = 4.

O is the centre of the two circles. The radius of the
smaller circle is 5cm and the area of the shaded
part is 235.5cm?. Calculate

(a) the radius of the larger circle.

(b) the circumference of the larger circle. Take © = 3.14.

8. Solve the inequality: %m —(m+1) =22

- (5 - (1
9. (a) Given that vector a = (2) , and vector b= (

of xif a is parallel to b.

(b) Calculate: 2a+b.

X

5
j, find the value

10. (a) The area of triangle ABC is 12cm?. Calculate the area
of the triangle formed by enlarging the triangle ABC
with a scale factor of 3.

(b) What properties of the triangle ABC after enlargement

(i)
(i)

remain the same.
change.
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(3marks)

(2¥2marks)

(1mark)

(2%2marks)

(2¥2marks)

(1mark)

(172marks)

(1mark)
(1mark)



11. The f1gure ABCD is a rectangle. E is the m1dp01nt of the

diagonal BD. :
A D
5 6cm
B C
8cm
(a) Which angle is the same size as angle ADB? (Y2mark)
(b) What can you say about triangle ADB and triangle
CBD? Give reasons for your answer. (2marks)
(c) Calculate length ED . f (1 ¥7amarks)

(d) How many lines of symmetry does the ﬁgur{e ABCD have? (¥amark)
12. Find the sizes of angles a, b, ¢ and d in the diagrejlm below.

-
b (4marks)

la/ d

10°
853 c

13. (a) Simplify the algebraic fraction completely:

2 _ a6 . ' | (3marks)
a+2 a*-4 |

(b) Given that — = L+—1—, make m the subJect (2¥=2marks)
m m;, m,
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14. The figure below is a prism with a regular pentagon base.

.
-

H
a=4cm 2
h=9 cm l' :
i i
F--pod
’ 1Y
'/l ‘\\
\J T
S =
\ Calculate (a) the total surface area of the prism. (2¥=marks)
(b) the volume of the prism. (1¥2marks)
15. Find base n if 2015 — 340, = 1345, n € N.. (2¥=marks)
SECTION B: /45 Marks
16. (a) (i) Factorize and simplify completely the algebraic
4 3 2
fraction: 4 +%4x +36x ,(0,3,-3¢Xx)- (6marks)
x" —9x?
(b) Solve for x : 3x3 + 28x* +63x + 18 =0, x € R. (9marks)

— 17. A teacher found that students were taking too long to
/ answer a statistics question in every mathematics
examination. He asked pupils to answer a statistics question
and he recorded how long it took each pupil. Below are the
times in minutes the teacher recorded.

29 31 32 35 32 31 39 35
35 34 26 32 26 32 35 39
39 29 39 34 29 39 39 26
26 35 27 32 32 34 31 39
(a) Draw a frequency table for this data. (4marks)

(b) How many students were involved in the test? . (Yamark)
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(c) Find the mode time.

(d) The statistics question is worth 15% of the total
marks in a three hour mathematics examination
paper. g

() How long should each student be spendmg on the
statistics question? i

(i) What percentage of the students are spendmg
too long on the statistics question?

() How many students spent
(i) the longest time?
(ii) the shortest time?

(f) Draw a histogram to show the information ojf the data.

18. The vertices of triangle ABC are A(-3,0), B(-1,-2) and C(1,1).
(a) On a Cartesian plane plot points A,B and C Join the
points to form triangle ABC.
6
(b) T= (2) is a translation. :
!
(i) Write the coordinates of A', B' and C’ the images
of A, B and C under translatlon T.

(ii) Plot the coordinates of points A, B’ and C on
the same Cartesian plane as that of question 18(a).
Join the points to form triangle A' B' C..

(iii) What has changed about triangle ABC after
translation?

(iv) Which properties of triangle ABC have rerna_med
the same under translation T? !

(¢} (i) Write the coordinates of A”, B” and C" theumages of
points A, B and C after reflection in y—ax1$

(ii) Plot the points on the same Cartesian plane as of
18(a). Join the points to form triangle A” B” C".
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(Y2mark)

(1mark)
(2marks)
(Y2mark)

(Y2mark)

(6marks)

(3¥2marks)

(3marks)

(2¥2marks)
(¥2mark)
(1¥=2marks)

(1¥2marks)

(2%7=marks)

e



19. (a) The value of a car depreciates by 10% of its value each year.
A car was valued at 5 500 000frw on 1st January,2000.

Calculate (i) the value of the car as at 1st January, 2002. (2marks)

(ii) the loss in value of the car as at 1st January, 2003.
# (3marks)
(b) A man invested 200 000frw in a bank at 5% per year simple
interest. Calculate

(i) the interest due at the end of 21 months. (2marks)
~ (ii) the time for the investment to amount to 240 000frw.
- (3marks)

(c) A customer paid 8 400frw for a pair of shoes after a sales
tax of 12% was added to the marked price.

(i) Calculate the cost price of a pair of shoes without tax.

(1%=marks)
(ii) If a customer paid 50 400frw, find the number of
pairs of shoes the customer bought and the sales tax
paid. Take sales tax as 12%. (2marks)
(d) A school boy bought school uniform. The cost price of the
uniform was 5 000frw and a 15% sales tax was added.
The boy was given a discount of 5%. How much money did
the boy pay for the uniform? (1¥=marks)
20. (a) Given the points A(2,1) , B(4, 2) and C(6, 3),
- (i) show that the three points lie on the same straight line.
(Smarks)
(ii) show that point B is the midpoint of line AC. (2marks)
(iii) determine the length of line AC. (2marks)
(iv) if D is (0,5), show that triangle ACD is an isosceles
triangle. (3marks)
(b) (i) Find the coordinates of H, the midpoint of line CD. (2marks)
(ii) Calculate the area of triangle A C D. (3marks)
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21. If you %‘re only given distilled water,

SECTION C:

20).dilute hydrochlorlc
acid (HE)), solid Sodium Carbonate (Na2CO3), Zinc metal (Zn)
and Maghesium Sulphate solid (M SO4) |
N.B: The\order of reactivity seri¢s is Sodium, Magnesium,
Zlnc\and Hydrogen.

By use of ec}ua’uons outline how you would prepare pure
samples of: “"\ ;

Y
A,

(@) Zinc Carbonate. | (7¥amarks)
(b) Magnesium chlorjde. (7¥=2marks)

22. Read the following passage and answer the questlons that

23. (a) With the aid

follow. \ | —~.
To a black powder A was added dilute H2SO4 and a blue -
solution B was formed), When NaOH solution was }added to
B, a blue precipitate Was formed. When C was strongly
heated the black po r\A was formed. When NaxCOs3
solution was added o B a\green-blue precipitate D was formed.
When D was stron heate\d the black powder A was formed.

/

(a) Name and writ¢ the form \lae of substances A, B C and D.
\ ! (8marks)
(b) Write balancef equations fox, the reactions mentioned in
the passage. \ 2 (7marks)

\
\ i

a well labelled d1agram describe an
experiment tp prepare chlorine gas from Manganese IV oxide
(MNO3). -‘ \ ! (9marks)
(b) Write equations to show how Cl, reacts with: .
(i) Iron (Fe) \ ; e
(if) Iron II chloride (FeCly) :
(i) - H20 \‘x. ‘
(iv): NaOH | (4marks)

(c) State t\l&o uses of Chlorine. : (2marks)



