revision

-1, a5xz2
ﬂmF{

h-x, asx<2

is continuous at x = 2, find the value of k then discuss the differentiability of
fixpatx=2.

Solution
f29=2-1=1
f{2)=k-2 3-x, asx<2
Since f{x) is continuous atx =2 F(2)= :._ll-l:‘ E*h-l':! -1 _ 1
therefore f{2%) = fi2)

thereforek-2=1 or k=3 f(2}=

x-1,a5xe2

therefore f{x)= {

Lim (3-2h}-1 _
—n h
d!

If y = 25in x - xcos x , prove that d—:: +y=2sinx

Solution

dy
- y=2s5INX-XCOS5X . ™ = 2COSX+XSINX-CO5X

d
& 50 td cosX+Xsinx
dx

'*'ﬂ'sin:+xnnsx+sin1 L.e L
o s - X eos X
From the fieader of the problem xcosx=2sinx-y

LS P 9y L y=as
o dﬂ-zsmx-y IIjJ.:1+1_;|r-25|n1-t.
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dy
Ax? * 2 e |

if xy =1+ x%, prove thal x =2

sSofution
dy
oMy =1+ x?T - o — Yy =X
¥ ax ¥

d_-,r+ cly

ax T ax <

Find the equation of the normal to the curve x* - xy = 6 at the point (1, 1)

Solution

The equation of the normal is:

2:-[:% +y)=0

-3
A —(x-3
2 =-{3Im+1)=0 ¥-1%7 (x-%)

3 14
6-3m-120
Y&

- Im=5 ;.mt%

A particle moves along lhe curve X2+ y + 2x -y - 10=10.

Find the position of Lhe particle at the instant when ';: "I;:

Sﬂﬁltiﬂﬂ

h_,i,,_ Y

ExE nﬂ[h-l-dy]——ﬂ
Ex-r#y:u—h::dy
$y*+y?-dy-y-10=0
Sy?-Sy.1{0s)mmp y2.y.250
ay=20r-1 &sosd0r2
_the points are (2,1} 8.(-4,2)
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A ladder of length Sm rests with one of its ends on a
harizontal floor and with the other end against a vertical
wrall.

iIf the lower end slides away from the wall at rate
1Tmisec, find tha rata of dascent of the upper end
when the loweaer end becomes 2Zm distant from the wall.

Solution

Since yr+ xT= 25,

s 2y 21-2: :=D
y S dx
ot ot

Sincex=3

dt

,-,y%%:.:% (r) andy®+(3)*=25 y2=25-9 =16 or y = 4

Since the lower and slides away from the wall at rate 1m/sec

% =1 ( FiF)

From (F), {If) and ¢ JIT) wagatd-—:% = -3{1) or —:En.% m/sec

AC and BC are two orthogonal roads where AC = 930dm
and BC = 120km.

A car moved from A towards C with velocity é0km/h and
at the same moment ancther car moved from B towards C
with vaeloclty S80kmih

Find the rate of change of the distance between the two
cara Jusat after one hour.

Sofution A

b

82 (90 - 601)? + (120 - BOL)? 30 - 60 km Attime t

Ag t=1 hour, 82 = (30)2 + (4012 = 2500 or S = 50Km

28 %:- = 2(30 - 80t} {(=60) + 2{120 - 80t) (-60) ] .

2(50) p% Jou1 = 2{30) [-650) + 2{20) [-80) 120 - 80 km

1nn[$ a1 & -3600 — 6400 = .10000

ds
S [ — = A D0kmik
™ m
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Find the greatest velume of a cubeid wilh a square base
and total surface area 600 cm?

Sofution
Let the dimensions of tha cubold with a aquare base be x, X an«

Total surface area = 2{ X2+ xy + Xy ) = 600 or x2 + 2xy = 300

. Volume ¥ = [x}Nx{ %:‘! ) = 150x — "—;

dhv Ax2
o = 150 - =

a
%- 0 Implies IT = 150 or X2 = 100 or x = 10

Substitutingin { F) we gety =10

. l.e. the maximum volume s 1000 cm?
Sketch the graph of the function: f{x) = x® = 3x + 2

Sofution

Step 1: 0 |
Fix) = 3Ix2— 3 = 30x+ 1)x — 1} /a-

f{x} = 0 when x = -1 or 1 \)-
when x = .1, fix) = 4, -
and when x =1, fix) =0 — D o o o o] .
therefore:

- at the polnt{ -1 . 4 ) there is a local maximum value.
+ at the polnt {1 , 0 ) there Is a local minimum value.

Step 2: TN

f{x}=86x

fx}y=0whenx=0 _é
when x= 0, fix) = 2 Tt
therefore the point { ¢, 2 ) Is an inflactlon point.

Step 3:
The points of interasections with the axes are:
~2,0).{0.2)and {1.0)

r
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(ax +b)2*!
a(n+1)

_[( ax +b)" dx = + C ., provided that

n # -1.and a.b are constants .

(2x+1)T_+c:= (2x+ 1)
2(7) 14

1. J(zx+ 1)%dx = +

10 10
(5-4x) + = (5-4x) +C

-4(10) 40

2. J(5-4x)® ax =

(1+6x)%?
6(3/2)

3. V(I+6x) dx =J(1+6x)¥2 dx = +C

_m (1 +6x)*?
G

+

4. [x? (1-%)" dax =J (x (1-% 337 dx = [(x-1)7 dx

{x-1)3
8

+ C

1. _[sm xdx =-cosx+C
2. Jcosxdx = ginx+

3.Isec2 xds= tanx+C

Where C is an arbifrary constant, The proof i1s direct by differenfiating
the right hand side.

4. ] sm{ax+b)dx :_% cos{ax+b)+C

S.Icns(ax—[—b)dx = %sin {ax+b)+ C

6. _[secz(ax-[—b)d}L: %fan (ax+b)}+C

Where C is an arbifrary constant, The proof is direct by differenfiating

the right hand side.

Examples :

1. ] (cosx-sinx)dx=sinxtcosx+C

. ,I'(s;t':-n::2 x+tcosx)dx=tfanx+sinx+C
. Jcos(2x+3)dx= %5in(2x+3)+c

.Isecz(%+1)dx=2tan (%+1)+C
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Evaluate | (1+sinx)? dx

Solution :

(1+sinx)* =1+2 sinx+sin? x

ascos2x=1-2sin? x

) ) ) 1
then2sin? x=1- cos 2x ie sin? x= - 5 cos 2X

1

.'.,[(1-|—51'11:=st}2 dx = _[(l+25i113:+% -5 cos 2x ) dx

I(%- ! cos 2x+2sinx)dx

2

3 1 .
= _—X-—sin 2x-2cosx+C
2 4

\

Find the equation of the curve y=f( x ). given that y " = 2 cos 2x
and the equation of the tangent to the curve at the point ( 0.1 )
s y=x+2 .

J T dx ="

{ as thhe derivative ofthe R H.S. withh respect to 3x is » "™ ) .
e W= J 2 cos 2x dx = sin Zx + C { C constant )

as (¥ Ix—0o — 1

Thus O+ C = 1

¥ — simm 2 x + 1

y=.f(si_n2x+1}dx=- % cos 23 - X+ A A constant )

A the curve passes tluwougsh thhe point ( O.1 ) wegset

—_1 ; —_ 3
1 = T+'(Z‘.t+...eﬂn... 1e S =

Hence the eguation of the required curve is

1 =
= _— -+ =
= b4 cos 2 x =
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Find the equation of the cluve v = f(x) giventhat. f"(x)=06x

and the tangent to this curve at the point ( 1 ., 4 ) is the straight line

vy=-2X+6.
Solution :
Asf (x)= 6x,thenf (x)=3x2+ C, . Now " ( x ) represents
the slope of the tangent to the curve at any point on it with abscissa x .
As the line v =-2x + 6 1s tangent to the curve at x = 1, then £ (1)

equals the slope of the line, 1.e. £ (1 ) = - 2 . From this equality we

evaluate C, :
-2 =3(1*) +¢Cc, =
Thus, £ (x) = 3x? - 5.
Integrating once again. we get
f(x)=J(3x® -5)dx =x*- 5x +C,

But as the curve passes through the point ( 1. 4 ) ( that is ¥

when x=1) we get
4=1-5+C, = C, =8
Thus the equation of the curve is

x> - Sx +8.

Find the equation of the curve v = f(x ) given that (dy/dx) =
[ (2x-3)/(5-2vy)]and the curve passes through the pomnt ( 1,2 ).

dyw _ o
I(ﬁ—Zij dx = J (2x-3) dx

Sy-v?=x? -3 x+ C (C constant )

As the curve passes through the point { 1 , 2 ) . it satisfies its equation.

Hence ,
S5(2)-22 =12-3(1) +C = C=28
Thus,. the equation of the required curve is

Sy -y =x"-3x+ 8.
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If the slope of the tangent to a curve at any point ( X, v ) on it is
given by ( dy / dx ) = 3x? - 6 x - 9 and if the curve has a local
maximum value equals 10, find the equation of the curve and the local

minunum value if it exists .
Let v = f ( x ) be the equation of the cive, then { dy /dx)=3 x? -

6x-9=3(x+1){x-3) (1)
Now (dy /dx ) equals zeroat x = -1, x =3 . Differentiating again,

weget ( 2y/dx?)=6x-6=6(x-1).

Evaluating fhe second denivative atx =-1 ,andat x =3 , we get

(d?y /dx?) | =g =6(x-1}| (o, =-12<0

Thus there is a local maximum value equals 10at x=-1.

Hence the curve passes through the point{ -1, 10 ) .

To find the equation of the curve, we integrate both sides of

equation ( 1 ) w.r. to X, to get

y = x3-3x2-9x+C

We evaluate the constant C by putting x=-1,y=10Thus, C =35,

and the equation of the curve is

v =x*-3x2-9x+5.

This curve has a local minimumn value at x = 3 and equals

Y| gm3=27 =27 -27+5 = -22.
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