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i i) I im(cotx)*'  
x - r O \  /

= sech x

Answer the following ggegtlgng
F'irst Calculus
Ouestion !.( 25 marks)

(a). ( 6 rnanks) Find jr 
F 
of the folEowins functions

i )  y  =et t rn-r r* -  s inx 
+xr lm( l  -Zx)

s in h 2x
i i )  y  = seeb-t2t and x = s€e- tz t

(b). ( tro rnanks) i) it y = t&mh-lX prove that y ' = 
-j

ii) Find y u 
using two different methods for the implicit function:

.y 's inh2x -  x 'cosh2y -  3e*v -  4y 2 + 2xt  -  7  = 0

(c) ( 9 marks) find the foilowing limits:

/ /  .  t * '

i) tt* [ 
x' +-2x +2 

l*+l,_+- [  x2+X )

i i i) fS(*'hax)
Ouestion 2( 25 marlrc)

sin-r x
(a),( 10 marks) i) if J, = 

;i;F
provethat,( t  -  * ' )y '  - ,  x y + 1

i i) i f tany = sinhx prove that
(1) rc = ln(sec-y + tany )

dx
(2) T= secJ, and

fiy

(b).( trO marks) i) if y = e'rx cos(6x + c) prove that

t  2  n1n l2  / ,  - r b ,
!  n =lo'*b" 

) eo'cos(bx +c +ntan-'2)

ii) if J' = 4 
sin-r x 

Prove that

(1 - x')y n+2 x(2n + l)y n+r (n' '  + l)y, = 0

(c)(smarks) i f  Z =ef,,  X =tanhzt ,  arrdy =tanzt frna!-dt

dy
dx



SeegEdAEEebEe

()uestior! 3( 35 mar[as]

(a) ( 7 manks) ResepBve imto pantfra$ fraction
*xs -28"12 -4x -zf,

{* '*zx*3}{x2+z)

(b) { I naarks} {.Ising Biraos"niaE Theonean find the surnrcratiora of the
foElowing series fuVt 4U"Ue*3l g-g"+" r-rgl c.Hdl ,&fJ L"j[&i pfeii-dr4

1* 
t"*-+ -5"8'tr ' I  + 5"8"l-tr ' ' l '4 

+...g 9"12 9.12.16 9.X.2.3.6,20
(e) ( 10 nnan[<s] :uJ.!tS ,-lYl &]: t;l: dS g$l os r.rni+-r crt+:i.ll u^ rge-5* eil Jl *l e+

dsYX s*EYl dt qejElt eii^ll cbYl Aii^ll I J J  J I

70 I 2 t-rYliJYl
40 I 1 4=ritill ilYl

90 3 l' 4jit$lAlYl

70$ 40$ (Profit)s+il
. dS". eJ JSt dcftll d;elill )S gi" eEiYl F= .rr.3l

(d) ( 10 marks) Find the quotient and reminder of ,

"f 
(x) =x3 - lLxz + 44x- 48+ {x + z) and then write f (x) in terms of (x - 3)

Ouestion 4( 15 marks)

(a) ( 5 marks) Veri$r Cayley Hamilton theorem for,matrix A ,thenfind the^=l]-'']
x + y -  Z = l

x+ky +32 =2

2x+3y+kz=3

Find the value of /c such that the svstem has
i). Unique solution
ii). Infinite number of solution

iii). No solution
(c) ( 5 marks) If the linear system in Q4-b is homogeneous then discuss the

solution

inverse of matrix A. where

(b) ( 5 marks) For the linear system


