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— Marhematical rables/Non-programmable scientific calculator.
This paper consists EIGHT questions.
Answer any FIVE questions in the answer booklet provided.
All questions carry equal marks.
Maximum marks for each part of a question are as indicated.
Candidates should answer the questions in English.

This paper consists of S printed pages.

Candidates should check the question paper to ascertain that all the
pages are printed as indicated and that no questions are missing.

©2021 The Kenya National Examinations Council Turn over




@0 @

(b)

(©)

e

(b)

(©)

3 (a)
2601/103
2602/103
2603/103

Oct./Nov. 2021

Determine the fifth term of the binomial expansion of (3z+4y)"® and evaluate its
£k L)
value at z = 3 and y = T (6 marks)

1
Obtain the first three terms n the binomial expansion of (8 —z)3 . State the range of x
for which the expansion is valid. (6 marks)

The resonant frequency of a series circuit is given by f= ~21—7{ /_111_6 , where L is
v

inductance, C is capacitance. Use binomial theorem to determine the approximate
change in f if L increases by 1% and C decreases by 2%. (8 marks)

Given that @ and 3 are the roots of the equation az”+ bz +c¢ = 0 where a, b and ¢
are constants. Express in terms of @, b and c. |

7 4 5
e | &5

G L (e 6+4y)
= o :
TES o  e
| 6 LL 1
2 2 | \r" = R
Gl ) (5 marks)
Solve the equation by using formula method:
1 4
-+ — =
(z—3) (z—1) 2 (7 marks)

By applying Kirchoff’s law to a d.c network, the following simultaneous equations are
obtained:

2L—3Ltl=4 ____ (1)

3L+21—2T:=2 . __ {1}

Al —To+30=16 _ . - - ()
Use substitution method to determine the values of the currents, correct to 2 decimal
places. (8 marks)
Simplify:

e
@) (Ti'_ = 31-')_ (?JIQQLg )
) log:8+logs(5)+log:(5).

(7 marks)




(b)

Solve the equations:
(1) 5(510€cmr)+ 5 (2 logioz) — 30:

(i1) logi,x—2log:4=1.

(13 marks)
(4) v @ Given that Sin A=2% and Cos B=—-3 where A isacutc and B is obtuse.
! Determine: ,
5{)?“-’{&!“& A
Z v A v
@ Sin (A—B); R S
() Cos(A+B). o =
-\ = (7 marks)
(b) Prove the identities: B
@ s
(1—Sinf) (1+Sinf) ’
(©)
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. SN Sin GALSINIA
() 55 AA - Sin6A—Sm2A - Cot A.

(6 marks)
Express the function:
6) 7Sing +4Cos¢ in the form R Cos(¢—a) where R > 0 and 0 < a < 90°.
(11) Hence solve
7 Sing+4 Cosd = /65 for 0 < ¢ < 360°. (7 marks)
Given the complex numbers

Z1=2+3J, Za=4—3;] and Z3=1+4j,cxpress

B A L
Z~m i the form a+3b.
(6 marks)
Find all the roots of the equation Z°>—1—35,/3 =0 in polar form. (6 marks)
Given that Z = —2 — 7 is a root of the equation Z* +10Z%+39Z%+ 707 +50 =0
determine the other roots. (8 marks)
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Given that MCosh3z + NSinh3z = Te> + 6 determine the
values of M and N. (5 marks)

(1) Prove that
Sinkt(z)=1n(z+/5>+1);

(i) Hence evaluate Sin k' (3) to three decimal places.

(5 marks)
Show that:
: SRy
(1) (CO&}L’LT— 1) COth:C+COSeCh.'C
4 2tanhz
(i1) tanh2r — eaaernwe
el s (10 marks)
. dy
Find | d:z: oflg g = e ﬁ'om first principles. (6 marks)
: . _ fdy |
Given the following functions, find' -d?
@)  y=z’Cos’(4x)
= - 2x
() y_ln(3x2+4)
_(z—1)
(I = 7
(9 marks)
A function z = f(z,y)=e®, show that:
IS0z laz
——= == — 9
Thoos DO (5 marks)
Evaluate the integrals:
%
) | tan”(3z)dz
A Tz +15
@ e
(iii) fl J5z—4dz
(12 marks)
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Sketch the region bounded by y = z? and z =y and hence find the area.

Determine the mean value of the current function 7= 50 Sin(wt) over the

interval t =0 and t = 7 in terms of @ and 7 .

THIS IS THE LAST PRINTED PAGE.

(8 marks)



