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Answer the following guestions
First Calculus

Question 1( 25 marks)
(a). (6 marks) Find y ' of the following functions

tan~!2x _ Sinx

) p =e +x%In(l-2x)

sinh 2x
i) p =sech™'2¢ and x =sec '2¢
1
1-x*
ii) Find y f using two different methods for the implicit function:

(b). (10 marks) i) if y = tanh ™' x prove that "=

y'sinh2x —x*cosh2y —3e® -4y *+2x*-7=0

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

2

2
x“+2x +2 P11 L
i kI _— 1 i Inx
i) xl_l)l;( i1 J ii) !gra(cotx)
iii) lin(}(x3 lnx)
Question 2( 25 marks)

T | '
(a). (10 marks) ) if y = \S/—ﬁ———x—z prove that (1 ~x? )y '=xyp +1
1-x
ii)if tany = sinhx prove that
(1) x =In(secy +tany)
(2) d_x =secy and ﬂ_y_ = sech x
dy dx
(b). (10 marks)i)if y = e” cos(bx b C) prove that

ni/2
y, = (a2 +b2) e™ cos(bx +c +ntan™ b—)
a

i) if y =esm_1x prove that
A-x*)y,,—-xQr+y, - +1y =0
Y ‘ dZ

(c) (5 marks) if 2 =e;, x =tanh’z and y = tan’¢ ﬁnd—dT



Question 3( 35 marks)

(a) (7 marks) Resolve into partial fraction

dx° —28x* —4x - 20
(x?=2x =3)(x*+2)

(b) ( 8 marks) Using Binomial Theorem find the summation of the
following series Ay dlaludal) £ a2 29 ) Cpaadl cild 4y a3 pladiuly
5 5.8 5.8.11 o 5.8.11.14

+ F vue
8 8.12 8.12.16 8.12.16.20
(c) (10 marks) : Ul\S @Y EDE g 5 S Ll (8 P s sl (e e 53 @llad) 2l iy
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90 3 1 PR
70$ 408 (Profit)g=_
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(d) (10 marks) Find the quotient and reminder of
f(x)=x>-12x"+44x — 48+ (x +2) and then write £ (x) in terms of (x —3)

Question 4( 15 marks)

(a) (5 marks) Verify Cayley Hamilton theorem for matrix 4 , then find the

5 =2
inverse of matrix A. where A= [7 . }
(b) ( 5 marks) For the linear system
x+y-z=1 .
X+ky +3z =2

2x+3y +kz =3

Find the value of k such that the system has
i).  Unique solution
ii). Infinite number of solution
iii). ~ No solution
(¢) (5 marks) If the linear system in Q4-b is homogeneous then discuss the
solution

¢ | Q2b | Q3 | Q3-d | Qdc

| 42 | o5 | 72 | 052 | el
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