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3. Write legibly and draw sketches wherever required.
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SECTION A (50 MARKS)
INSTRUCTION: ANSWER ALL QUESTIONS.

QUESTION 1

Differentiate each of the following function with respect to x.
a) y=7x"-6e" +3x

b) y=—45-+8x%—ln4x
x

c) y=5sin(3x)—tan(x)+10

d) y=x%e" (use Product Rule)
4
e) y=c—O:—(3—x—)— (use Quotient Rule)
X
QUESTION 2

Integrate each of the following functions.

a) j.(e'z" +2x° —3) dx

b) I(sin (x)+5cos(1 0x)) dx

d) .[6x(1—4x2)4 dx (use By Substitution method)

e) j5x2 In(x) dx (use By Parts method)

(2 marks)

(2 marks)

(2 marks)

(3 marks)

(3 marks)

(2 marks)

(2 marks)

(3 marks)

(4 marks)

(4 marks)
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QUESTION 3

a) |If x—-—(3t-—1)3 and y:5(t—1)_3, find % in terms of +. (5 marks)
oay wa

b) Find — implicitly for 3x+2x°y* =1. (5 marks)

QUESTION 4

a) Determine whether or not the equation is separable.
@—38” =0 (3 marks)
dx

b) Show that the equation is exact.
(e‘” + 2xy2)dx + (cosy + 2x2y) dy=0 (3 marks)

c) Find a general solution of the following second order homogeneous linear

differential equation (ODE).

—-3—==-2y (4 marks)

QUESTION 5
Find the inverse Laplace transforms for the following function.

L"{f'—+ zs —i} (3 marks)
s $°+9 s+5
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SECTION B (30 MARKS)

INSTRUCTION: ANSWER ALL QUESTIONS.

QUESTION 1
X —x+2
Solve | ———F—~ 8 marks
'f(x+1)(x2+9) ( )
Hint: j%dnltan-' (iJw
(x*+a) a a
QUESTION 2
1
a) Solve 2%:&t—) using separation of the variables. (5 marks)
X
b) Find a general solution of the differential equation, y’+X=£- using the
X X
integrating factor method. (5 marks)
QUESTION 3
Consider the following second order linear differential equation (ODE).
2y"+7y'+3y =20sin2x
a) Find the complementary function, y, . (3 marks)
b)  Find the particular function, y,. (8 marks)

c) Find the general solution of the given differential equation above. (1 mark)
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SECTION C (20 MARKS)

INSTRUCTION: ANSWER ALL QUESTIONS.

QUESTION 1

Find the equations of tangent and normal lines of x*+x’+3xy+y*=35 at the
point (1,1). (9 marks)

QUESTION 2
Use Laplace transforms to solve the following differential equation.

Cydy=e, y(0)=0, y'(0)=6 (11 marks)

END OF QUESTION
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FORMULA

%(C)zo my.m, =~1

9 (1) = y=3,=m(x-x)

d
(o () =k () J di=xec

d n n-1

:ix—-[f(x)] =n[f ()] S (x) | [RS(x) de=k]f(x)dx+C
i(sinx)=cosx jx"dx—n':;%-c, n#-1

., b n+l
——(cosx)=-sinx j(ax+b) dx—(c(zzil))a +C, n#-1
%(tanx)—sec x jcosxdx=sinx+C
%(Sll’lf(X)) f (x)cosf( ) jsinxdx=—cosx+C
—Zj;(cosf(x ):—f'(x)sinf(x) Jseczx dx=tanx+C
gx-(tanf(x)) f'(x)sec? f(x) fcos(ax+b)dx :_sin_(cz5_+_b)+c
%(e")= J.sin(ax-l-b) dx=—ﬁax—+b—)+C
a
%(ef(X)) 7 (x)ef(") J'sec ax+b)dx t—an(—?—ﬂ
%(lnx)zl je" dx=¢"+C
x

np()=mis/(s) | JotdemtemvC

dx f(x) a
%(uv)=uv’+vu' J‘le a’x=ln|x|+C
d 3‘_]_"” mlid = Lmjaxrp+c

dx\ v e ax+b a
d_:iy_xdu judv=uv—Jvdu

dx du dx
& _d j 21 2dx=ltan“(£)+c

de dt dx a +x a a
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j——z 1 dezlsin" (£j+C yejp(x)dx =J'q(x)efp(x)dxdx
a’-x a a

y=ke™ +k,e™ y=ke™ +k,xe™

y = e” (k sinbx +k, cosbx)

TABLE OF PARTICULAR FUNCTION, y,

Polynomial ax"+a_x""+..+ax+a, Ax"+ A x"+.+ 4
Exponential e Ae™

asin Bx
Trigonometric acos fBx Acos fx + Bsin fx

asin fx +acos fx

Combination of e +x? Ae® + Bx* +Cx+D
types i,ii,ii e* +asin fx Ae®™ + Bsin fx+C cos fx

TABLE OF LAPLACE TRANSFORMS

1 a a
S
1
2. t -
s2
]
3 ©. n=23 s
S
1
4, el
s—a
1
5. e-al
s+a
a
6. sin at —_—
s’ +a?
S
7. cosat LA
s +a’
8. y' sL(y)-»(0)
9. y" s*L(y)—sy(0)-y'(0)







