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INSTRUCTIONS TO CANDIDATES

You should have the following for this examination:
Answer booklet;
Mathematical tables/Non-programmable scientific calculator;
Abridged table of Laplace transforms and standard normal curves are attached.
Answer FIVE of the following EIGHT questions.
All questions carry equal marks.
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Candidates should answer the questions 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.

© 2023 The Kenya National Examinations Council Tuarn over



1 (a)
(b)
2 (a)
(®
4 (a)
(b)
2506/203
2507/203

Oct./Nov. 2023

£ IR e

Given the vectors A =2i+4j+k, B=-3i—6j and C=3’+aj+3i§,

@) determine the value of the constant a such that the three vectors are coplanar.

(ii) Hence determine the:

@ area of the triangle, two of whose sides are the vectors A and C;

(I)  angle between Band C.
(15 marks)

The electric field E = —xyzi + yz’ i+ yzk exists in a region of space. Determine the
magnitude of VXE at the point (1,1 1), (5 marks)

Obtain the general solution of the differential equation.

dy 1+y
I Ti+y

=0. (8 marks)

The charge q(t) on the plates of a capacitor satisfies the differential equation

2
3%}— + 5% +92q = e'sint . Use the D-operator method to determine a general
expression for q(t). (12 marks)
e e e =2-1-53
Giventhe matrices A=| 3 -1 2 |and B=| 1 2 —2|,show that (AB) ' =BTA".
ekt =055k (8 marks)

Three currents, I, I, and I in amperes, flowing in a d.c. network satisfy the
simultaneous equations

§ =S 3L+ 2 = 1
2L+ L= 2L = 10
_Il 5 2]2 + 2[3 =1
Use the inverse matrix method to solve the equations. (12 marks)
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@) Determine the first three non-zero terms in the Maclaurin series expansion of
Hx)=e>" -

1%
(ii) - Hence, evaluate the integral '/0- ?/— dx.
2 (11 marks)

(i) Use Taylor’s theorem to expand x’—x”+ 3x — 2 about the point x = 1 and

e et e
(ii) evaluate the integral [ Z (2; jf; 2 dz .
= (9 marks)
Find the:
@ Laplace transform of f(t)=tsint;
= 3 1
(ii) inverse Laplace transform of Fi,) = 77— .
. = (10 marks)
A dynamic system is modelled by the differential equation
2%’0%4- 3%%+x =e™*. Giventhat whent=0,x =1 and % = 2, use Laplace
transforms to find an expression for x(t). : (10 marks)
Obtain the general solution of the differential equation x% =(1+2x)y=x".
~ . (9 marks)
Use the method of undetermined coefficients to solve the differential equation
d’y
_dt—Z+4%%+ Sy =t, given that when t =0, y = 0 and %{—= 0. (11 marks)
Given z = tan' (y/x ), show that d’z  d'z _ 0 (9 marks)
T2 dx* - dy’ :

The lengths of a right angled triangle are measured to be 5 ¢cm and 12 cm, with a
maximum error of 0.02 cm in each measurement. Use partial differentiation to
determine the maximum error in the calculated value of the hypotenuse.

(6 marks)
Locate the stationary points of the function z = x* — 2y*+ 4xy and determine their
nature. (5 marks)
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TABLE OF LAPLACE TRANSFORM FORMULAS
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-CB[COS at] sz -+ az L |Lsz - az; = cos at
First Differentiation Formula
-'f[f""(t)] = 5" ZIf()] — 5" 'f(0) - STN0) = ... — fm0)

fU fi) du] S %semm

EB"'[-}F(S)] = L.Sﬂ"'[F(s)_] du

" In the following formulas, F(s) = L[f(1)] so f(1) = L~ "[F(s)].

First Shift Formula

Ll f(t)] = F(s — a)

Second Differentiation Fermula

¥ d"
Zi"f(] ="(-1y PE ZLIf)]

. Second Shift Formula

Llu,()g®)] = e~ Lg(t + a)]
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L-NF(s)] = & L' [F(s + a))

1] (
J'[‘I—d‘%ﬂ} = (= 1Prfln)

L™ e”“F(s)] = u()f(t ~ a)
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