eD{)‘fe'cen.i‘ial caleulus and A+ xigonometty

I stage (2 ﬁec.z

Answer all the following questions

1) a) Evaluate:-

(i)Iimw (ii)Iim[x-x2+5]

x>2 x*-6x+8 X x-3

. X COS X
Gii) lim -
x>X (n-2x) sin x

b) If V(t)=t>-2t+3 is the relation
between the velocity of a body V

in cm/sec. and the time t in seconds.
Calculate the average rate of change
of the velocity of the body during the
fifth second and evaluate the rate of
change of the velocity at t=4

2)a)
A ABC in which a=6 cm , b=10cm

and surface area of A ABC=20 cm?,
Given that ZACB is an obtuse angle.

Find m(«ZC) and the length of AB.

b)

A fine metal square lamina expands
uniformly preserving its shape.

Find the variation in its side length
when its area varies by 25 cm?
starting from the instant at which
its side length =12 cm.

3)a) If f(x)= ax*+bx+4,Find the
variation function v(h) at x=3and

if f(3)=4 & v(%] = 1%. Find a,b.

b) Use the definition to find the first
derivative of f(x) =5 - x

4)
a) Find the first derivative of each
of the following:-

i) f(x)=2Vx>- 2 +43/x4 - a\x +3x*
xx X
ii)f(x) =(x§/; +1) (3 3%? — x3x + 1)

2
i) f(x) = :2:—:2;

b)In A ABC Prove that:-
sin A+sin B+sin C—ﬂ
abc

where 2K=a+b+c and A is the s.area
of the triangle ABC

5)
2
If f(x)= 2X_tax+b
X“-5x+4

Find the value of a,b

& f(0)=3,f'(0)=0.

6)

From the top of a hill the measure of
the depression angles of top & base
of a building of height = 20 m.
werel5°18 and 26°42’' respectively.
Find the height of the hill.

che answers i

1) a)
i)li (x*-3) -1 0
()x—>2 X2-6x+8 ' (2) 0(unspeC| ied value)

(x2-3)7 -1 (x2-3) -1

=Ixi£|21 (x2-3)—1 % x2-6x+8
= lim (X2-3)7_1xlim x-4

x=2 (X2-3) -1 x2 x%*-6x+8

(x2-3)7—17 . M(x+2)

x2-351
S e3) 1 (2] (xa)

= 7x(1)6xiz=-14




(ii)
. x2+5
lim| x-
X—>0 \ x-3

timf xe E]=“m[x(x-3)-(x2+5)]

] ; f(c0)=00=co(unspecified value)

X— x—3 X—o0 x—3
—lim )(2/-3X7X/2/-5 —lim -3x-5
X—>00 x—3 X—>00 x—3
Divide up and down by x
-3X _5 5
=tim| XX |=fim| X
X—00 i_; X0 1_;
X x x
5
|3l (-3-0
3 |~|10)°
1-=
o0
(iii)
X COS X

lim _
X2 (n-2x) sin x

,f(g) = %(unspecified value)

. X COS X
lim -
X2 (n-2x) sin x

- X cos X
=lim| ——x
[sm X (m-2x) ]

x>Z
2

75,00
=lim—>— xlim 222X ‘W//@t
7

X% sin x X2 (n-2x)

1 b-
vi)=t2-2t+3
Average rate of change A(h)

A(h)= v (t +hh) -v (t)

(t+h)Y’-2(t+h )+3-(t*-2t+3)
h
=x2/+2ht+h2-2f-2h+,3’-;/+2f-,3’

mm O
<
- QO

—}l-h
—> == U1

Fifth second
att=4 andh=1
- t=4&h=1= A(h)=2%x4+1-2=7 cm/sec

Rate of change=lim v(t+h)-v(t)

=lim(2t+h-2) = 2t-2. & at t=4

.. Rate of change=2x%x4-2=6 cm/sec?

2a)
C
10 6
s. B
%ACXBC sin C=20
1

E><10><6 sin C=20 = sin C=

WIN

-.m(£C)=4148" (refused)
or m(£C)=180-41'48" =138°12"
(AB)*=(AC)’ +(BC)*- 2 ACXBC cos C
=(10)* +(6)’-2x10x6 cos 138°12"
= 136+89.457 ~ 225.457
AB = \225.457 ~ 15.15 Cm

2 b) let the side length = x and the
variation of the side length = h
The area of the lamina = x?



The area of the lamina at the instant of
starting variation = 122 =144cm?*
The area at the end of variation

= (12+h)?>=144+24 h +h’ //Q
v(h)=144 +24h +h? - 144 ‘{f %"'
~.25=24h+h? = h*+24h-25=0 «~
~(h-1)(h+25)=0=>

~h=1

or h=-25(refused because the lamina expand)

3a)
f(x)=ax? +bx+4 ,x:3 - 3+h

v(h)=f(3+h)-f(3)
=a(3+h)*+b(3+h)+4-(9a+3b+4)
=9a+6ah+ah’+3b+bh+4-94-3b-4

=h(6a+ah+b), at h=%

v 1.1 6a+1a+b =1§=
2) 2 2 4

1 (6a+ 1 a+b

"7 )zxz

1
s.6a+—a b=—b 2
2 2TPEY

~.12a+a+2b=7 = [13a+2b=7| [1]

f(3)=4 = 9a+3b+4=4= (2)
from [2] b=-3a in [1] 13a+2(-3a)=7

. 7a=7 = a=1=b=-3

SN

3b)
f(x)=\/Tx ,VX € },5]
) I f(x+hh) £(x)
\/5—(x+h)—J5—x

h
J5-x-h-/5-x /5-x-h++/5-x

h J5=-x-h++/5-x
i SX -5 +x
h(~/5-x-h+/5-x)

-H -1

h—

3

o

L}
§.

=2
(=]

-

3

W H(/5-x-h+/5-x J5-x+J5-x
-1 _ -/5-x

o= B —x—2(5-%)

3 3 4 1
=2%2-2X 2+4x3-4x 2+3x*
1 5 1 3
F(xX)=3%x2 +3x 2 + — %3 +2x 2 +12x3

v x>0

i) FOO) =0 x+1) (2 3x% -x3x+1)
=((x¥x)*+(1)3)=(x*+1)

- F(x)=4x3

i)

f(x)— -x+1

x> -x-2
(x*-x-2)(2x-1)-(x*-x+1)(2x-1)
(x*-x-2)*

_ -6x+3 _  -3(2x-1)
T 0-x-2)* [(x-2)(x+1)T
V X e R-{-1,2}

f(x)=




4b)

. a _ b _ C

" sinA sinB_ Sin C
) at+b+c

" sin A+sin B+sin C
) a+b+c _ a
“sin A+sin B+sin C  sinA

. a(sinA+sinB+sinC ) = sinA x 2k
sinA x 2k

=each ratio

sinA+sinB+sinC =

; bcsin A x 2k

= =
1 1 abc
> bca > abc

Another method
4kA

-+ R.H.S=——
abc

4x;(a+b+c)x;aﬁ sin C
abc

_ (a+b+c)sm C=[E+E+1] <in C
C cC C

~ R.H.S=

a b c 4
sinA~ sinB_ sinC ‘(////;
a_sinA . b_sin B ‘\ f

c sinC ¢ sin ¢
R.|-|.s=(‘°‘i_"A 4Sin B

sinC sinC
=sin A+sinB +sinC=L.H.S

+1 )sinc

5)
2x* +ax+b
x? -5x + 4
(x> - 5x + 4)(4x + a) - (2x* + ax + b)(2x - 5)
(x* - 5x + 4)°

f(x) =

f(x)=
f(0)=0

:>4xa;—I63(—5)=0:> 4a+5b=0 (1)

f(0)=3>2-3=b=12 (2)

from (2) in (1) . 4a+5x12=0
4a=-5x12 = a=-5x3=-15

6)
A 15° 18
26° 42
EL - - - - — = 15718 "N\ D
é 20m
B 6° 42 l C
inA ACD

m(LCAD)=26°42’-15°18’=11°24’
m(£ZADC) =90°+15° 18’ =105°18’
AC B CcD
sin(ZADC) = sin(ZCAD)
AC _ 20
sin105°18'  sin11°24’
__20sin105°18’
T sin11°24’
in AABC - AB = _AC
sin26°42’ sin90
ACsin26°42'
sin90
97.599 xsin26°42’

= =~ 44 cm.
1

AC ~97.599 cm.

AB=




