2501203 2508/2003

25021203 2509203

2503203

ENGINEERING MATHEMATICS 11
June/Fuly 2018

Time: 3 hours

THE KENYA NATIONAL EXAMINATIONS COUNCIL

DIPFLOMA IN MECHANICAL ENGINEERING (PRODUCTION OPTION)
DIPLOMA IN MECHANICAL ENGINEERING (INDUSTRIAL PLANT OPTION)
DIPL.OMA IN AUTOMOTIVE ENGINEERING
DIPLOMA IN MECHANICAL ENGINEERING
(WELDING AND FABRICATION OPTION)

DIFLOMA IN CONSTRUCTION PLANT ENGINEERING

MODULE I
ENGINEERING MATHEMATICS 11
3 hours
INSTRUCTIONS TO CANDIDATES
You should have the following for this examination:
Mathematical tables/Non-programmable scientific calculator:
An answer booklet,
Answer FIVE of the following EIGHT guestions.
All questions carry equal marks.

Maximum marks for ecch part af a question are as shown
Candidates should answer the quesdions in English.

This paper consists of 6 printed pages,

Candidates should check the question paper to ascertain that
all the pages are printed as indicated and that no questions are missing.
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Differentiate. fx)= Tﬁ from first principles.
e
Find 7o, given thai:
| Ay
M y=eos{ZF):
n) rytzy' -4 +65 =10
The distance § metres travelled by a body in t seconds i& given by
S=t—11F 240 =7
Find the:
{il values of t when the body is at rest
{ify  wvalve of twhen the acceleration ia 2 m/s?,
Evaluate the mtegeals:
@ [ Pevdr
() -; i '_E I'z H_}

Find the position of the centroid of the figure bounded by the curve
y=a +4r+2, the X - uxis, and the ordinates at x= 0 and x 2.

sy

{iventhat V' =x s n[ ]‘ show that :-3 e

{6 marks})

(7 muaks)

{7 marks)

{10 marks)

(10 marks)

(3 marks)

Given that Z =e™n (5k+ fip). Use partial differentiation to determine the approximsate
change in £, 1f' b increases from 0.3 cm to (.35 cm and p decreases from 0.2 cm to

18 cm.

(6 miarks)

Locage the stationary points of the function 7 =2¢* — i’ — 8y + 2 and determine

their natare,
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(9 marks)




{1} Obtain the first four non-rero terms in the Maelaurin’s series expansion of
flzi=In(3e+1).

_Irl[3.r+ L)
i

(21} Henee, evaluate 1|r —ir correct to four decimal places,
i

(12 marks)

(B {1 Hse Taylor's theorem to expand cos| -;; +k | in ascending powers of h as far as
the termm in B
(s1)  Hence, evaluate cos 3009°, correct to three decimal places.
(% marks)
e (@) The sum of three consecutive numbers of an arithmetic progression 1s 9 and their
product is 20025 Determine the three numbsers, Adi e = ( T marks)
Far-al Topd = 3 o2,
(b} The ratio of the fourth to the second terms of a geometnic progression with a positive
COTION Fatio 1% r]1 - Tf the first term exceeds the third term by T"-é— , determime the:
(1) seventh term;
(1) sumof the first nine terms.
{8 marks)
e} Awoman deposited Ksh 4,000 in a savings scheme in the first month, Thereafier she
increased her deposits by Ksh 400 per month for fifty months. Determine the:
A=420 Ufihd = heuod o) b,
(i) last amount deposited; wa 58 =e
(i) total amount saved mn the fifty months, & =2 Gaifeoe
G L e R ) {5 marks)
=-c :l'l'.'l_ (-TEE]
6~ {a)  Table 1 shows marks scored by 170 students in a mechanical science test.
Table 1
Marks x (=10 | 10-20 | 20-30 | 30-40 | 40-50 | 50-60 | &0 -70
Frequency f 1] 20 X 40 y pex ES
Given that the medisn mark is 33, determine the:
{i) values of x and v; =0 i
(] mode. =7
{10 marks)
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Table 2 shows the masses in kilograms of 40 stee] rods used in a mechamcal workshop,
(o— G5z MW=TEF Fo-fu =
Table 2 ,.::1.5.-_ E_.JH-J:E:_ ;:. :;:?;;:I_
e T
66V BV -79. (i) -S4 O BT ~78. 681 Ay
5L O 847 57 -TT- BE- B OTY A0 -77,
=6~ B3 -75- QI 83 6TV 9F 640 33 _7R.
“TT 6T 76 B3 18- B 66V -9 Q& e

(1} Ciroup the data into a frequency distribution using classes of
60-64 65-69, ..

e P
{ii)  Hence, determine the: 78 s, 7t = *':.r_}_
= XOm
() mean; 4o
e T_E.J:

(II)  standard deviation.
(10 marks)

The marks of 250 candidates in a test are nommatly distributed with 3 mean of
40 marks snd a standard deviation of 10 marks, T 0.4% of the candidates scored
X marks and above, determine the: ,::.‘-'__J_b_& 1o =M
o | |_-1","
: : Fts =
(1} value of x: e e
o =
(1) number of candidates who scored between 34 marks and 51 ks,
By SR __L'f"'“" —=5h 0 Heg¥ ,Fh (10 marks)
| = sicug =\f| —» 03613 e
The diameter of 3 Ix?[ 5 assumed to be a continucus random
density function,

—_—
-
-

R A T

variable with a probability

& [Grr—s)

el 3 —r Dd=r=1] : ; —
fla)= { 0 elsentiers fﬂl[__ﬂj-- iﬁl{ ]
e
Determine the; < bt ﬁ”‘ }
: e 3
(1) value of constant C; C= =% 3
_.l"“g ] AL Wy -

(i) mean; Toeetdaw = CFER dla

i) Plysz<i)
{10 marks)
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(b)
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Fourcoplanar forces. 2041200 N | 402 —80°N, 6522400 W and 3723100 N
act at a point 0. Determine the:
1 170
'_| l.ﬁ'|-.:'l.'|.'.i_l'-||| ﬁ“l.nﬂ.-ﬁ_ 3 ; S e e Td
@ magpitude;  yodua) g = S ten — g (s § BRRah TS
"'--"-._-f-'_l.ﬁ'ﬁ'lf."::_-_.-{ —  hmay?
(ny  direction of the resultant force,

. foar o e ml Fe o T
Ep_nv.—_-:.al:-‘:.*'-l-ﬂfh-&kﬂ?} FoaEheti

1,.;..?:_'- =
T (8 marks)

Caleulate the total surface area of a hemisphere of a diameter 4.5 cm, Lo (3 marks)

Lise the Simpson’s rule with eight intervals to evaluate:
- A L R o o s
:I".?-_'jﬁ E = I""'_‘f) 1 "-f'l:li--'“ JI:!'l-r|—|'-'J('.:" e ;) _,..-'I

j,r J..: u&{_lTIij-E:I carrect to tﬁiﬁ decirmal places,
S {9 miarks)
™
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