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Foundation course in Science

Final Examination 2014/2015

PAF 2201/PAE 2201 — Combined Mathematics I

Duration :- Three (3) Hours.

Date:- 19-11-2015 Time: 9.30a.m. —12.30p.m.

Answer All Questions
PART A

(1) Find the values of x such that
log (4—x)—210g5 (x) =1 where 0<x<4

(2) A circle C has centre (1,7) and passes through the poiht (0,0). Find an equation for C.
(3) Find the set of values of x for such that

(a) 4x—5>15-x
(b) x(x—4)>12

(4) Given that y=9—-4x- 8 , find in their simplest form
X
dy
a) — b dax
@ ®) [»
(5) The equation x* +3 px+p=0, where p is a non zero constant , has equal root.
Find the value of p

(6) Find the modulus and argument of complex number (i +1)°

(7) Evaluate lim Qj&gﬁ)
6-0\ §—2sin &

12
(8) Find the term independent of x in the expansion of (sz +§1—)
X



(9) Express 2433 in the form a+55 where a and b are integers.

i
2-45

4 3
(10) Let Pz[ ) 1) be a 2x2 matrix.

Show that P*> ~3P +27 =0 where I is the 2x2 identity matrix and 0 is the 2x2 zero
matrix.

PART B

Answer FIVE Questions only.

(11) (i) The equation (k +3)x2 +6x+k =5 where k is constant, has two distinct real solutions

for x

(a) Show that k satisfies k> -2k —24 <0
(b) Hence find the set of possible values of %

(i) f(x)=2x>-5x*+ax+18 where a is constant
Given that (x—3)is a factor of f(x)

(a) Show that a =-9
(b) Factorize 1 (x) completely

(12) (i) Prove by Mathematical Induction
14242 +2° +....... +2"=2" -1 where n e Z*
(ii) Prove that

r? (r+1)2 —r? (r-—1)2 =45

n 2
Hence Prove that Zr3 = [g(n+ l)ji

r=1
Hence find the sum of i(?.r ~1)(2r +1)(»)
. r=1

Is this series is convergent? Justify your answer.

(iii) Find the first four terms, in ascending powers of x, of the binomial expansion of

(2+ 3x)5 giving each term in its simplest form.



) . 1 I 1 ) 5 5
(13) (i) Show that , if 4= 5 and B = 4 then (4+B) =4’ +B

(ii) Find the locus of the Complex number Z such that

D |Z4]=5 ii)arg(Z 1) .:232

x+vx*+a’

(14) (i) Show that g,‘[ln
dx

} _ 1
x’ +a
(ii) Find ?i for the with equa‘ciony(x+y)2 = 3(x3 ~ 5)
x

(iii) Given that y = 4cos2x+ Bsin2x, where A and B are constants ,
d’y

Show that .
x

+4y =0

2(4x* +1
(15) () ( ) =4+ B + <
(2x+1)(2x~1) 2x+1 2x-—1
Find the values of constants A, B and C

2 2(4x% +1)
Hence show that the exact value of J.
Jxr1)(2x-1)

dx =2 +In(k) giving the value of
the constant .

3
(ii) Use the Integration by parts to find the exact value of J‘ xIn |x| dx
1

B
(iii) Use the Substitution u =1-x* to find the exact value of J‘ —————dx

0 (l—xz)%

(16) (i) Prove that 1—51% =tand

+ Cos20

(ii) Show that you can express Sinx +~/3Cosx in the form RSin (x+a) where R>0,

O<a <90
Hence solve the equation Sinx + V3Cosx =1

(17) The line L1, has equation 4y +3 = 2x. The point A(P,4) lies on L,
(a) Find the value of the constant P



The line L, passes through the point C(2,4) and is perpendicular to L;
(b) Find an equation for L, giving your answer in the form ax+ by +c¢ =0 where a, b and ¢
are integers.

The line L; and the line L, intersect at the point D.
(c) Find the Co-ordinates of the point D

35

(d) Show that the length of CD is -

A point B lies on L; and the length of AB = /80 . The point E lies on L, such that
The length of the line CDE = 3times the length of CD

(e) Find the area of the quadrilateral ACBE.
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