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P425/1 PURE MATHEMATICS HOLIDAY WORK

Answer all

1. Given !"; = i.ﬁnd the value of x

2. Show that :frLsﬂnaﬂrﬂﬂughﬂfhmﬂfﬂsmbe;ndhighﬂpm"lm
can be
neglected then / =1—-x4+- Iz and hence using x = ! E'if:ll
n

3 sfs.
. Show that tan(A — B) ——-ﬁ and hence evaluate tan1s’

Given that x=2t and }r=l—z_rt show that y(2 — x) = 2x
Solve the equation tan ' (2x+ 1)+ tan™}(2x—1) =tan~12
The coefficient of x* in the expansion (1 + x)™ is four times the coefficient of 2
Find the value of n.
fofAcotB~1

Show that cot{A + B) = =
8. Without using a table or a calculator, evaluate tan 105 correct to 3dps

¥
9. Find the term independent of x in the expansion of [ i;— - é]

Mmoo & w

™

-
-

= . T-.‘-.-_ - - ..q.- -

(a.) Express the complex numbers 2z, =1 —4i and z; =2 + i inthe polar form

10,
Hence find z,(z;)°.
(b.) Find the values of x and y if, :nr’;[-%.

11. (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* +

=0
(b) The roots of the equation 25x° + x+ 1 =0 are a® and 2. Find the equation

with integral mefﬁciemswhnsemmsm;‘ and ;;.

12. Solve the simultaneous equations:
Iy+x—3z=—4, Ix-y+2z=1, ~-2x+y+2=7

o=, 5) 1+m3&}
13. Prove that tan (4+ ] {I-sﬁ:lﬂ -
14. Find the point of intersection between the lines =024+ 55-11k)+ AGi + j+3K)
,and r=(8i +9j)+ (4 +2j+5%). |
1
15.(a) Differentiate from first principles y = —=.

(b) Differentiate the following from first principles




L y=sinx

ii. Y=rosx
fiL. y=tanx
tv. y=xt

v. y=x'-3x45

16 (a)Solve: Cosx —sinx + cosdx —sin3x=0for 0" Sx =1

b) Provethat tan™ i +tan” ) L
2 5 3
17.5how that:cot 28 = 1-(tan@)°
:E tani
18 Express fla) = —— **'° __ i545 partial fraction

(x+1){x-1)(2x-1)
19 Solve : /(4 - p) -/(6+p) = /(14 + 2p)

20. Find the square root of 23 — 4415

25. Find the expansion of (4 — 3x* ji in ascending powers of x up to and including the
term in x*,

26.5olve the simultaneous equations : x +2y=7,x* 4x +y =1

27.Find the number of terms in the AP :% + '%% += % 4 g ? + T—l;
20. If the sum of two numbers is 4 and the sum of their sguares minus three times their

product is 76, find the rumbers.
29. Solve the equation:sin 2x +sin3x +sinx =0 frd=x =w

0. Find the first three terms of the expansion (2 — x)® and hence evaluate (1.998)°
correct to 3dps

31.How many terms of the serles 11+ 16 4 21 + 25 + — — — — are needed to exceed a
sum of 450.
5 =2y 1 0
32. (a) Line 1 has vector equation 1: (4] +1 (-':I | and line 2 Ly: | —4 |+ u —2).
4 4/ 14 A

Show that these lines intersect and give the coordinates of the point of intersection.

() find the equaticn of the plane through A(-1.2,0] B{3.1,1) and C(1,0,3) in
Cartesian equation,
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33.(a) Find t such thata = (_51) and b = (f) are perpendicular. T

2 — | (b)
ifa=(3)andb=(2),ﬁndaxb
= 4 (©) fing
- t
given r.hat(z 3 )and( 4 )are perpendicular.
t t+1

- L=l =
34.Expand F in ascending powes of x upto the term in x* and state it’s validity hence
zss

using x = -. Show that xv"_—

36. Use first principles to differentiate y = 5x° + 6x* — 3x + 2.

37. Determine the values of # between 0” and 360" which satisfy the equation

sin2f + cos# — 2sinf8 —1 = 0.

38. The first three terms in the expansionof (1 + kx)™ are1 — 4x == x‘"- Find k and n
Iag[x +y)=1

2log y—log(30—x)=0"

40.Express 1 — 5x — 2x? in the form a — b(x + ¢)? and hence find the values of a, band

5
41.Show that if n is a positive integer, 3°" + 7 is divisible by 8.

39, Solve for x and ¥

b) Prove by induction that

1(2) + 2(3) + 3(4) + - e s v A0 (1) = §n(n +1)(n+2)
logv27+logvB—logv125 _ 3

42 Without using a calculator, show that =
log 6~log5 2

43.Prove by induction that 8™ + 6 is divisible by 14.
44.The two lines ax + by = 32 and 2x — 3y = 4 are perpendicular and intersect at (8.4).
Find the values of a and b.
= inci e T 2
45. If y = Vx ,show from first principles that = = ——— Hence ﬁnd
e

46. Ify-—l’n[ i )] show that = = =—.

47 Prove that: cotd — tan 8 = 2 cot 28 (05 mks)
48.The polynomial @(x) is defined by Q(x) = x* + 4x® + ax® + bx + 5. It known that
Q(x) is divisible by x* — 1, the remainder 2x + 3 is obtained. Find the values of @ and b.

(05 mks)
1

49.If y = vx ,show from first principles that-— = =5, Hence ﬁnd =< (05mks)

50.The coefficient of x* in the expansion (1 + I}“ is four times the Cﬂefﬁclent of x%. Find

the value of n. (05 mks)
51.If the roots of the equation x2 —92x + 16

= 0 are a® and §*.find an equation whose

rn'.:'m:s:.u'eE and =
a B
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53-Fiﬁﬂtﬁeugiﬂhﬂntmﬂmﬁnax+2y+5 =0and2r -3y -7 =0, (05 mks)
54.Shuwl:llattl:lelnmauphmenmd by the Parametric equations: x - 1 = sin @ and
Y+2=coshisa ﬁrdeﬂenumulfsradmanucmu-e.

>>-Given tha the function FO) =ax'~px2 _ 1 4 g4 divisible by x? — 1 find the values

58. Show that the logys of 2 P0int which moves so that the sum of Sqeres of its distances
from (=2, 0) ang (2,0)is 26 is a dircle with the centre atthe origin hence state it’s radius.

60. If @, and %2 are gradients of the Jines Liandl, respectively. Show that the angle
hEt'W‘EE'I'I the lines Ll and Lz is g'wen hj.-’ tEI!'.I_'l (n'l -n).

ls+iltﬂ]

END
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WH
mﬂmnudumu .
8.9, 10,3,4,6 8, 9,3,

1. Given
11‘23:;:;:;?.5.5.?. Gk ol Ak
mmm:nhhtnﬁlﬂ:
fij Mean.
(@ Vanance ;
(iv) Mode.
() Median.
[vi) Range
{vii) l.anunrtlle
jviii) Upper quartile
(ix) 20 percentile
" decile
2. Thrtali::bcl:wahm the marks scored by 40 students in a

mathematics examination.

e J30 |35 [e0 [so Jeo |70 180 foqgRy
ﬁuiucntf|2 8 - e IS o 6 _ % 2}
Ethcmmnmrkhﬁ?.?s,ﬁndmevﬂu:sofﬂmnwxmr

3. The ages of eight students in a class are; 12, 13, 14, 15, 12, 17, 12,
13, 15, 12. Find the;

a. Form a frequency table of ungrouped data.
b. Use the table to find;

(i Mean

(i) Variance

(iij Standard deviation

fiv) Mode
(vi Median
(vii Range

(vii) Interquartile range
[vili) BA* percentile

GROUPED DATA
I. The table below shows motorcycle causalities by age in 2011
40-80

Age (years) | 16-19 20-24 | 25-29 | 30-39
Percentage | 36 26 15 11 12
causalities ‘ |

Calculate the;



n. E:.:. b. Standard devintion ¢. Medinn

€. interquartile range . 58k percentile

4. The length in em of 40 metal rods were as follows

"_I.J.'.:ngth {em) | Frequency
=30 H
=135 5
> 40 12
= 55 9
=60 6
=65 0

a. Calculate the mean length and upper quartile
b. Display the data on a histogram and use it to estimate the mode.

3. The table below is the distribution of the distance run during training
by members of an athletics club in a particular week.

Distance [km) Frequency

31-40 10 {
41-45 15

46-50 20

51-55 70

| 56-57 64 |

58-60 24

61-70 20

71-90 10

a. Draw a histogram and hence use it to find mode
b. Calculare; i. Mecdian mark i. 90 percentile

4. The table below shows the time recorded in minutes when acro planes
pass through a point of observation at a certain city.

Time 50- 60- 70- 8O- 90- 100- 110-120
frequency | 5 3 8 7 10 3 9
Calculate the;
1. Median

il. Number of aero planes whose time exceed the median value.
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function.
Age (vears] | Fregquemcy
10-19 6
20-34 16
35-34 27
35 - 64 39
65— 79 18 =
RD — 849 &

(@) Draw a cumulative frequency curve and use it to estimate the

- interquartile range.
{b) Calecnlate the, i mean mark  ii. standard deviation

_ The table below shows the time intervals between successive

of telephone calls at an office.
Time (Minutes)
0=<x< 05
5 <r<10 |
10<x<20
20 <x =30
i0<x <A
a. Calculate the;
Mcan
il Standard deviation
b. Drnwahﬂw&mluﬂluﬂml:lhtahuwmfnrmuﬂuumdmﬂ >
cstimate the modal time interval.

Mﬁw!

. The table shows the marks scored by a group of candidates ina

mathematics cxam.
Marks (%] | 10-19 |20-00 |30 34 [35-44 | 4554 |55 64 |

Frequency | 0.7 26 4.2 3.8 4.6 28 285
density

. Dﬂﬂ:hhﬂﬂnmnrﬂuu!ttneﬂmwmmﬂmarh
. Calculate the;

i. mean mark
ii. Median mark
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[ the e ey~ The sk o
10 < L

—O<ag3g 1T o

_'_—":-!5—’15.1! i5—
0<r<sy - =

—0<s560 | 15

— 80<x<%0 T

'E,‘ﬂ'—-—-— u,f’“"' 16

ﬂlemmmﬂimulmrddmm

Score Frequency 3
20<x < 30 3 —
X ~4d5 —"J
x=<30 9 =
x < 63 21
x<To 3
x =< 80 | 5
x< 100 | 14 il

| | |
Draw a histogram and use it to estimatc the modal mark.

10. The heights of a sample of tea trees in 4 1ea estale were
recorded (in cmj) as follows: L
110 J112 (105 [1o02 [129 [112 [103 [128 |12]1 | 126
109 107 109 | 131 i24 |1186 119 | 127 |120 | 106 :

120 [118 111 |126 |107 |123 |[102 [122 [113 |129
125 |120 (113 | 119 |123 [130 [123 [103 |109 |11]
130 [124 [121 [118 |19 [125 [133 [115 [117 [ 113 ]

(a) Construct a frequency table with classes having an interval of
5.0cm and use it to estimate the average height of the tea trees.
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[b) Construct & cumulative frequency curve and (1se it i
median height of the ten trees, E¥timag, the

{E}:‘Ill';n: ;::E:; probability of finding a tree with o ety h“mn“ g 1
ki The lollowing table summarizes the Aotancs io tha o< £
travelled to work by a random sample of commuters ile,
| Distance (miles) — [0-0 [ 10-10 ‘ 2029 {30-39 qg,q,‘;-]—ﬁ]_ﬁ_.
JN::. of commuters J 13 |38 ’ 7, J 15 ] . 3 _J
a. Calculate the: i, Mean . Median  fii Bian du;;rJ
deviation

b. Draw a histogram to represent the data and use it te estimate the
mode.

da, The table below shows the distribution of students’ hei :
2" he
certain school. i

!.‘..Eﬂl‘“ni.l Draw a histogram and 1se
It to find the mode

:ﬁ b. Draw an ogive and use it 1o
39 find

17 — L Median

3 i, The middle 70% range

5 ili. Number of students whose
height is less than 150cm

No. of students
9

15

10

10

a0

25

3

0

rram and use it (o estimate the moda! mark.

» the; i. 78%percentile ii. Interquartile range
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14,

The marks of 100 stindents were g showrn in 1 1
- = tah

Marks —————E N the table bheygy:.
Below 10 E”q‘-_lEFE]r
10 and under 25 %
25 and under 35 17
| 35 and under 45 a8
45 and under 50 20 —
50 and under 65 15 —\
65 and under 80 3 =

a. Caleulate the mean
b. Draw a histogram to represent the distribution and Wae it tn

eatimate the mode.

NUMERICAL /ITERATIVE METHODS

SECTION A

L

3

Given the equation x¥® —6x* 4+ 9x +2 = 0;

a. Show that the equation has a root between 1 and 0

b. Use linear interpolation thrice to find the root correct to
2decimal places.

Show graphically that f(x) — xe™ +5x — 10 has a root between |

and 2 and hence find the initial approximation x, carrect to

1decimal place.

By plotting grapns y = xe* and y = 10— 5x on the same axis,

show that there’s a root between 1 and 2, hence the initial

approximation x, correct to ldecimal place.

The table below gives values of x and the corresponding values

of f(x).
¥ 0.1 0.2 0.3 0.4 _\u.s 1 \

fx) |4.21 |3.83 325 (285 225

Use linear interpolation/extrapolation to find;
a). f(x) when x = 0.6

. b), X when f(x) = 0.75.

SECTIONB: SCENARIO QUESTIONS
Sarah had to call hame for transport merney from school
located in jolwe village to the new home located in kasangati
town since the term was ending.
She had Lhe following information about the journey
_the total distance between jolwe and kasangati is 5km
-from jolwe to manyangwa its 3km and costs 3000/~
from manyangwa to Gayaza its 1.5km and costs 1000/=
a) As a friend to sarah, help her to calculate the transport
money she should call for from home.

il ACE Scanner



2 :’;ﬂhwhm to Gayaza, find how much she is going .
WMW'H”‘ scale and customers -.
2. A butcher had a corTupt loss of
complaint a bout it, he realised it after the bt
mmﬂ,wmmmﬁﬂﬂﬂm

?-ﬂlmmmwwﬂ.mﬂm shows 12kg

caring customer 1o =i =
;:::ghlhnwﬁﬂtﬂrﬂtmﬂmmm'fﬂh
measure 1kg of meat for the customer.

MECHANICS ;
1. The resultant of forces F; =3i + (a —€)j.Fy = (2a +3c)i+ 5}, R =

4i + &j acting on a parvical & 10i + 12/. Find the;
a Values of 2 and C

b. Magnitude of foree F;
2. Two forces 4N and 3N are acting away at an angle 60° between

them. Find the magnitude and direction of their resultant force.

3. If the system in the diagram below is in equilibrium.

N \/ﬂ

!
2N

Find the value of P and #

4. Fu::u:s of the magnitude 2N, 2N, 3N, 4N, 2VZN and VZN arc
al:tmgralungskltsﬁﬂ. BC, AD, AC and DB respectively. Where
ABCD is a square of side 2?m_ Find the magnitude and dimﬂﬂm
afthtrﬂu]tantfm'ceﬂ!ingmﬂmaquﬂr:_ |

END

| =]
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BIOLOGY

Hﬁﬂ-i'ﬂmmnﬁttﬂlmmaﬂ*ﬂﬂbﬂdﬂhwlmlﬂuﬂmﬁht

shructure,

Task

a) Explain why the plasma membrane is referred to as being,
1) Fluidy (2 marks)
i) Mosaic (2 marks)

b) The figure below shows a section of a cell surface membrane.

| s ]Hg

r

e

w

R
i) Identify the structures P, Q, R and W. (2 Marks)
ii) State the functions of the following structures. (2 marks)
c) How is membrane fluidity cssential to cell functioning? (2 marks)
48 ACE Scanner
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Item 2
4) Stte the functions of cach of the following organelles (nchl w0 nckapration o

organclie)
i) Chioroplasi (2 marks)

was i RS

Fllﬂl,ﬂﬁﬂﬂu.‘mammmm mrdimEs eid | pEE
wtulimauu i i R R AR PETETR T T T L LA R sk

il Rough m:lnplaam e rutmulum (2 marks)

L 7 SO e T L e
ACPUITIONL o e s ornamsirsrmmisindsosssspasbs iy msresacsiees v
i) Nucleus (2 marks)

Fmﬂm----unuun-.nl FEEFREpiERbRENRERRRS NI ET

Adapiatiors. ..  eaaaciacnar b b w0
b) Why are lysosomes rcf‘c:ntd (o as "suicide h:g*:" of cells?(1 mark)

¢) Explain any 3 functions of lysosomes within cells. (9 marks)

Item 3

Therz 4re membrane-bounded channels which form a network and almost fill the cytoplasmof
most cells and are only recognizable under the electron microscope.

Task

a) What are the small granules “associated with the channels mentioned above, and
state their function (02 marks)

b) Give one way by which you would recognize the “colloidal state”™ of protoplasm.

€} Which constituent of the protoplesm are responsible for its colloidal state?

d) Viewed under the electron microscope, the cell membrane has a three layered
siructure. What is the chemical nature of each of thesc layers?

he 14
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Hem 4

The cell memh ' ;
MG s supported by intracellular filaments ot the inner surface which ol s

cytoskeleton, : i
c:” 1. Makea teport on the different iypes of the cytoskeleton and their functions i the

Task

) Describe the funotioning of Golg! apparatus in animal cells.
ltem 5§

By stating differences in structure and function. distineuish between
L) Rough endoplasmic reticulun: and Golgl appartus

'b) Cell well and cell mambrena

et Cilia ard flagella

ltem 6

(a) Describe the structure and fureticn of TWO cukai yulic membrane-bound organelles other
than the nucleus

(b} Prokaryoric and enkaryotie cells have some non-riembrane bound components in commor,
Deseribe the funetion of TWO of the following and discuss how cach differs in arokaryotes
and eukaryotes:

(i) DNA
(i) Cell well

(iii] Ribosomes.
liem 7

Three processes are involved in respiration of sugars in u cell: glycolysis, Krebs evele and

electron ranspan system, Briefly describe each of the gbove processes involved in respiration
h il i,

n) Cilycolys:s
b Krebe cycle

¢] Electron Tmasport sysiem

{5 marks)

(6 1rarks)
(6 mnrky)
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Ttem §
Anaerobic respiration can occur in both plants and animals under conditions. of oxyge,

deprivation. The scheme helow shows diffcrent anacrobic pathways in different organisiyg,

Task

a) (i} Name the substances labelled Band C.

b) State the role of NAD™ in respiration
€) Dcrrib-:th:ﬁt:ur

- '
RiEE
Bt
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Item 9

Fill in the missing gaps using

“ppropriate word (s) so as to complete the
respiration ‘the initials P necaunt of cellular

stage in cellular respiration is glycolysis which oceurs in the
e a e B ool LA evtaceharids such a8 ... ..

« And
s E e e ey iSﬁI'Hl LLE Lo LT FEEWE e TI'IIHI tﬂﬂ-\"mﬁd iﬂtﬂ 4 a_mrbun il'ltcrmﬂ'diﬂ-l:
F-l'ﬂd“-l:t Edld L L W s
In the absence

of oxygen this product may enter another metabolic pathway giving rise to

sraveessvans 0 BOIMAIS AN ..o0veveiisiieieinens i plants, The end product of
glycolysis 8wl il Which 15 decarboxvlated and enter the .....ooociieeninnn

Cycle. This cycle links other pathways which enables organism acid such as

R e e ﬂ.l'bd e R el e R A Tﬂ be I‘I:gﬂrﬂi:d and small

organic molecules in the eycle provides ..........ooiivirenies: USeS inio the reduction of

sesscssnninnen during cycle a total of .........o0. ... molecules are formed from
complete oxidation per molecule of a 6-carben sugar
Item 10

The scheme below shows the different stages of anazrobic respiration occurring in a eukaryotic
cell,

Bog=? |
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Task
{a) Where exactly do reactions P, Q and K occur?

.........................................
...................

e e S S TR T LTI TOI L
(h) What is substance Z7

T rR T TR LR FEiEAFAp R FEEE R P B

(c) What is the 6C intermediate compound from the reaction between acetyl CoA and fhe 4¢

compound ... PR S LT 2

(d) Name the enzyme controlling reaction Y

----------------------------------------------------

SRR AL R e .

(e) Name the final hydrogen aceeptor in the eytochromes system indicated in the diagram

Item 11
The diagram below shows two supporting tissues in flowering plants.

Task

a) Gnve two structurally features shown in the diagram which are .;ha[a:tnﬂﬂﬁﬁuf
collenchyma tissue.
b) (i) Give two ways in which cullenchyma differs from sclerenchyma

LAl ACE Scanner
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s Sl :
J1) Collenchyma tissue is often present in the peticle and mideib of leaves. Sugpest
‘Wo rzasors why collenchyma is more suitable than sclerenchyma for support in

: thege
IeEions.

) Both tissues arc showy in Hransverse section. Make a drawing of a sclereichyma cel
as it would appear in transverse section,

Item 12

Figure below shows the main reactions in the light-dependent stage of photosynthesis.

Task

a) (1) Where in the chloroplast does the light dependent reactior take place? (0 1mark)
(1i) Name the process shown by the dotied arrows. () 1mark)

(iv)  Describe what happens t water a: R? (D2 marks)

(v} What procuct is formed as electrons flow along 37 (01 mark)
b} Explain briefly the role of reduced NADP in the light-independent stage. (02 marks)
¢] How is the chloroplast suited for photosynthesis? (03 marks)

Item 13

Experiments were carried out on cultures of & unicellular green protest to investigate the
effect in the formation of phosphoglyceric acid (PGA) and ribulose bisphosphate (RUBT)

il ACE Scanner



of (A) switching the light off, ie. suddenly patting the organisms in dirkness, 4 @)
wmﬁmm of curbondioxide. The results nre summarized in the S b.h .

B
Carben dibuils comoonirmron
|
PGA

Amount of each substance

' .

4) Describe the effect of switching off light ard removing carbon dicxice on the quantity
of substances formed with (e in Graph A and B respectively (06marks)

b) Suggest explanations {or the variation in the amount of PGA and RUBP in;
(i) Graph A. (09marks)
(i)  GraphD.  (05marks)

e} Sucrose is one of the substances observed to be formed during the investigation.

(1) Sketch a graph to show the effect of switching off light on the amount of
sucrose formed. (03marks)
- (i) Account for the shape of the graph in (i) above. (06marks)
d) Predict the level  0f PGA and RUBP if experiments were continued for longer.




e) Explain the following observations.
(1) Although photosynthesis generates ATP, plants also generate ATP by
respiration. (02 marks)
(i) At high temperatures, the photosynthetic rate in higher in C4 plants than in C3
plants. (03 marks)
(n1) Muynﬂ\eﬁcmctnfiisnulcnhumdhymmsphniccammxide.w
in C3 plants it is. (03marks)
Item 14

a) What is photorespiration? ( Imark)

b) State two differences between photorespiration and cellular respiration. (2 marks)

¢) Explain why photorespiration lowers photosynthetic activity. (2 marks)

d) How would the abundance of C3 and C4 plants species change in a region whose climate
becomes hotter and drier. Explain your answer. (3marks)

Ttem 15

(a) You are part of group of scientists that wants to design a self-sustaining biodome that
mirmnics the earth’s natural ecosystem. Water recycling is crucial for the success of this habitat.
As the lead scientist, you are tasked with ensuring that all organisms within the biodome can

survive and function optimally.
Task

Using your understanding of water’s physical properties, explain how they contribute to
maintaining biological functions within the biodome. (12 marks)

(b A desert-dwelling animal, the camel, must survive mmvummmfmdhm e
and movement through hot, dry terrain demands energy cfficiency. This animal stor
amounts of energy in the form of lipids. Task As a student of biology, analy
why lipids are particularly well suited for long-term energy storage in this
miarks) i
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CHEMISTRY ‘

e Answer all items

1. A newly discovered element X has an atomic number of 120 and g
atomic mass of 300 Scientists are studying its ElEEI‘r‘qui,:

configuration, reactivity and nuclear stability.
Task:

a) Write the expected electronic configuration of X {Z:IEDJ
b) Predict whether X would be highly reactive o relatively inept
based on its position in the periodic table.

c) Cnnsn'dering the atomic mass of X, do
radioactive? Why or why not?

' d) How does the neutron-proton ratio influence stability of X7

e) What type of radiation/particles would it most likely emit?
Explain your reason,

You expect it fo pe

2. You are a junior chemist analyzi
their shapes and bonding.

You are provided with three compounds; Methane (CH.) a key
component of natural gas, water a yn

Ique solvent and essentigl
molecule of life and Boron triflucride used as an industrial catalyst.
Task:

hg simple molecules to understand

a) Draw the Lewis dot structures
electrons and use them to ex

b) Using the VSEPR theory, pr
shape of each molecyle.

¢) Explain the shape attained by water and Boron trifiucride.

for each showing all the valence
Plain the type of bonding exhibited
edict, draw and name the molecular




‘ I

d) ::.;Trjaf the molecyles is/are polar or non-polar? Justify your

e) Methane (CH4) and water
masses but the boilin
methane. Explain,

(Hz0) have almost similar molecular
g point of water is higher then that of

- A scientist analyzed q sample of naturally occurring element,

chlorine using a mass Spectrometer so as to determire its relative
atomic mass.
The sample contained Two isotopes; chlorine-35 and chlorine-37
but the mass spectrum obtained showed three peaks corresponding
to the different mass to charge ratios of 70, 72 and 74 with
different heights in the ratio of 9:6:1 respectively.
Task:
a) Define the meaning of the following terms;

I. Isotopes

1. Relative atomic mass as used as abave.

b) Briefly describe how the mass spectrometer was used o obtain
the mass spectrum and hence determine the relative atomic
mass of chlorine.

¢) Explain why the mass spectrum of chlorine consists of three
peaks,

d) Determine the relative abundarce of chlcrine-37 isotope in the
chlorine sample.




4, A compound has the molecular formula CaHis. The student ig 4oe,
with identifying possible structural isomers of this camp,,
considering it is part of the alkane series :

Task:
a) Draw the structural isomers of the above compound,

name them using TUPAC nomenclature.

b) Explain the types of isomerism shown by this compoung

c) Evaluate how the unique bonding properties of carbon
contribute to formation the formation of isomers in organic

compouncs.

5. A material scientist wanted To design a new alloy for aerospace
applications. Among the factars to be considered is screening
effect, atomic radius, ionic radius and ionization energy. An
element with ¢ higher ionization energy is the best choice to
consider. The following elements sccdium, magnesium and aluminium
ure under investigation.
Task:

a) What is meant by the terms screzning effect, atomic radius,
und ionization energy.

b) Explain the variations of atomic radius and ionization energy |
from sodium through magnesium to aluminium.

) .Iﬂgnﬁf:" the element which could be the best choice for the
intended purpose. Give a Justification for your choice.

END

24



