ep{;ﬁ'cential caleulus and ] zigonometry
7" stage (2% Sec.)
Final (R_evibion

Answer the following question
1) a) Evaluate

1
-128 3
N . 2X°+x-3 2x g 2x x°+tan3x°
MnTer VMg W "i“[m"] V) 3 sinax

b) ABC is an obtuse angled triangle at A in which b=5cm.,m(£B )= 30° and tan ¢ = ;

Find to nearest cm. each of a,c & surface area of A ABC

sin X dy q
C) If y=—— that
) Fy cos X+sin X prove Tha dx 1+sin2x

Answer only three questions of the following: -

2) a) Evaluate:
i_“2x+3J i i (1-2x-1 .= . 2x*+2x*-1 . .. COSX

| — |
iii) xl[{l 5 x_3x" iv) xl.T‘ P xn

b) Find measure of the angel u_.rhich the tangent makes with the +ve. direction
of X-axis to the curve y=2x-1 at y=1 also find the equation of this tangent.

c) If sin’A 52, LA € ]n i [ TcmB---—s— T <B<n

25" 2 12°2
Without using calculator. Find the value of sin 2A,cos (A+B) and tan (A-B)

3) a) Evaluate
i) i 1-cos2x
x >0 xtan2x




3x°+1

2x-1

2
b) Find the points on the curve y= at which the tangent is // to the straight

line: 4x+2y+7=0

¢) A man standing at point B observed an object C in the eastern of B and
at a distance 60 metes from B after the man walked from B to A in
direction 60° North of East he Found that the point C in the direction 25°
South of East. Find the distance CA

4) qa) Evaluate
+Bh)15 !5
T

h—-o h X b o0

2 2
- TR caski B X“+tan“x R
i) lim (\fx2+x+1 - x) i) lim ———-— iv)lim =

x-0 BX“-sin“2x x—3 -X

c) ABCD is a parallelogram in which the length of its diagonals are 5 cm.,8 cm.
and the measure of angle between them is 77°18 Find the length of two
adjacent sides in this parallelogram.

5) a) Find the point on the curve y = tan % at which the tangent perpendicular to

the straight line 3x+3y+7=0. where 0 < x < 2n

b) A ABC in which: sin A : sinB :sinC =4 :5:6 Prove that: m(£C) = 2m(£A)

€) i) Prove that: tan? 15° + 2.3 tan 15°= 1

: A B B (o & A
i) In A ABC that Tan— Tan— +Tan— Tan— +Tan_— Tan— =1
i) In BC prove that Tan > an > an > an > an > an >




6)0)

i)  Without using calculator evaluate: 2 sin 52°30 cos 52°30° :

ii) IfsinAcosA-= g_EvaluaTe sin 3A cos A + cos 3A sin A.

b)
i) If Y=ax’ +bx and the average rate of change of this function when x changes

from -21to1is 5 &ﬂ=—11 at >1<=—1 .Find the values of a,b
dx 4 2

i) IfY =— lg is the equation of the curve passes through the point (1,-1) and the
a+

slope of tangent to this carve at this point is equal to 2 find the value of a,b

c) i) if the perimeter of A ABC is 12 cm., m(ZA) = 47° , m(£B) =53°
Find the length of AB to nearest cm.& Surface area of the Circumcircle of A ABC

ii ) from the top of a tower of height 10 meter a man observed the elevation and
depression angles of the top and base of a minaret are 42° 18 and 14° respectively
if the bases of each of the tower and the minaret are on the some horizontal plane.
Calculate the height of minaret to the nearest meter.

”

.



dhe cflodel an.bwe'cé‘-{

1)

Ny 2XP+x-3
a)i) ,'J_'H 1

B |

f(x) = 2)(43’(13— f(1)= g unspecified value
lim 2x%+x-3 - lim (x~T)(2x + 3)
sk s e (x-1)(x? + x +1)
- lim (2)@53) _2x1+3 _5 13

><—>1(x +x+1) 12.:1+1 3 3
i)

éx“-128
lm  x-4
1 4
-128
f(x) = 2 o aunspemfled value
;x4-128 -21—(x“—128+ ;)
lim &g —=lim=——
1 2

l- x4'128 X 1] 1 I- x4_256)

-l = =gl
4

1 (x4"(4) ) 1 3
= = lim \ == wd x(4) =12

Zlm x-4 2" x(4) °

2x’ -
f(x)= " -x |, f(0)=cc- unspecified value
X +

lim 2x° - lim 2x°  x(2x°+1)
k| 2xEe1 )" k| 2%l (2x%+1)

- lim [ 2CX@X ) ) [ 20728 -x
X—»m 2)( -I-I X300 2x -|-1
= lim 7) Divide up & down by x?
X —»m x +1
% 1 1
-7 - 0
= |i X |=lim| X | =Y _
xl—brrtﬂltl 2x2 . 1 x!—rﬂo 2+ 1 | 2 O
x2 ) x? )
V) lim x%+tan3x’
x-0 3% -sin2x°
f(x)= B ;::13;; f(O)-%unspec:fled value
x?+tan3x®

lim —,———, Divide up & down by x*
x40 3x°-sin2x’

XZ/ tan3x’ tan3x’
7T o 1+ ;
X 2 +
-IlmX{ .—|, X 2:13:4
nd 3)(2, sin2x’ y jo 3. S_JI]ZX 3-2

P %




b)
A
5 cm.
(e}
B 30 C
4 e
% TanG = 3 = m(£C) = 53°8
- m(ZA) = 180° — (30° + 53°8') = 96°52'
.. _a o 5 B c
" sin96°52'° sin30°  sin53°8’
5 X sm96_‘15£ s 10enc
sin 30°
5 x sin 53°8’
="——— — ~ 8cm.
sin 30°

- S.area of AABC = ;—ac sinB

.. The S.area =

N =

sin x
c) vyz=————
€O0S X+sin X

Cdy | cosx (cosx+sinx) -sinx (-sinx+cosx)

x 10 x 8 x sin30° = 20cm®.

Tdx (cosx+sinx)’
. dy _cos x+;osxsrﬁ§+sm X~ SinXcoSX
Tdx cos’x+sin’x+2cosx.sinx
Cdy _ cos’x+sin°x N
" dx  cos’x+sin’x+2cosx.sinx  1+sin2x
x?  2x+3

2)a)y) 'T( 1T 1]

x?  2x+3
R [;Iﬁ]
,f(—l):(% - 6] = unspecified value
i x?-(2x+3) ) _ lim x*-2x-3
x!-[r—‘l " xz-l _x—)—l )(2—1

(x+1] (x-3) (x-3) _-4

=2.

:,fif“lw(x 1) * 0 (x-1) -2

iy i 1=2X)°-1

x—0 5)(
- 5—

0 =522 402

- 5- - -
im 4-2x)°-1 (- %’S)_}
x-0 (1-2x)-1 5x
i (1-2x)°-1 xlm,t’ 2x-1
x>0 - (1-2x)-1  x»0  5x
1-2x1

(1-2x)°-1° o1t )(_5 (1)

ot (12x)-1 <0 BX
i)
lim 2x*+2x*-1
x»o H-x-3x*
2x*+2x%-1 @
f(x)= —— -, f(»)=—
() 5 x-3" (m)=—
Divide up and down by x*
2xt 2x® 1 5, 2 1
4 4~ _a 2 4
lim X XX iy x
X b0 _g _5.-3)( X—pxo 5 _ 1 _3
. o x* X
2 2 31
i "00"00=2+0+0=_g
5 1 3 0-0-3 3
e o] (s o]

5

unspecrfled value

-2

unspecified value

o




. COS X
iv) lim ——
s CX-T
cos X
fea= 2X-1
cos ~
f( r )z 2 - 0 unspecified value
2 2(“) 0
B
2
sin(E —x)
i X~ i 2
xo® 2X-=T x-~ 0 _ L -x
bo'r?hsideSx-l 2 }
_',2-x-—>0
sin [ - -x]
:—1-- lim _\2 -::;é-xlz-%

R

b) -+ y=vZx-1 = y=(2x-1):

1
gZ=_1_x(2x-1y§x,Z=(2x-1yz= . I
x Z (2x-1)2
dy 1
-SRI 1
dx 2x-1 @

At y=1 = 1=y2x-1 (By squaring both sides)

o 1=2x-1 = 2=2x = [1=x]
dy!
.. Slope of tangent equals —
x'Af y=1,x=1

dy| 1 1
Xy J2(D)-1 VT
o Tan® = 1 = m(«£6) = 45°

. The tangent makes angle of measure

45 with the +ve. direction of X-axis.

.+ Equation of tangent ::—2:%

. ."::1 =21 = y-1=x-1 =

X=-

=%

h=13
5
N
=2
h?=25+144=169
Then h=13

Sin B =5/13
Cos B =-12/13 7

v

.
Lt

Y\

x?=25-9=16
-3 5 Then x=-4

Tan A =+3/4

Cos A =-4/5

v

o sinf A = % = sinA = ig
PR I N v

‘»sin2A = 2sinAcos A
24

o 3) 32

» cos(A + B) = cosAcosB - sinAsinB

o= (-2)-2)-(2)(3)

[48] (15) 63
=| —r— -+ — = —
65) \65) 65
(

o
tan(A - B) = _tanA - tanB 4

5 )
12

1+tanAtanB 1+[3
4

(3 5
i LE + iZ)X48
(1 15]><43

48
36+20 56 23

“28_15 33 33

5
12

J




2x
3 i I. ———
Jarl) 20 J1ex-J1-x
f(x)= . - f(0)=9- unspecified value
Jioxix ' g P

lim — 2x X Viex+J1-x

x20 \1+x-V1-x  J1+x+/1-x

lim 2x{floenlix) lim 2x VEex1ox)
0 (1+x)-(1-x) x>0 Lex-L+x
i 2% (v@*-\ﬁ_-_;)

s 2% |
3
i"._xs-rl
64x°-1

:(ﬁ-a-\f'i):z

i) Iiml
x—»-z
S 1 0

32x lf(

Fe= a1

= lim =— X
33 [BRY (-1} ©
Zx—fl( ) (

5 « B 1 5
= — -1 = — El—
PR e Al Sl B

J4x®+3x
Yxb+x?-1
Va4x3+3x

Ux+x?-1
6
Divide up and down by ¥/x®=x*=x

V4x®+3x
i < +x2 _1

f(0)=2 unspecified value

[4x%+3x
3

. - H

T41.0-0 Y1

1-cos2x

8 unspecified value

1-(1-25in2x)
xtan2x  x-0
Y-1+2sin’x _
“x-0 xtan2x
Divide up and down by x°

im
x>0 Xtan2x x-0




R o

= —————————

3x%+1 dy 6x(2x-1)-2(3x°+1)

b) - y= Ao AP
1PV (2x-1)°
dy _12x%-6x-6x°-2 _6x°-6x-2
dx (2x-1)* (2x-1)

"+ the tangent is // to the line:4x+2y+7=0

S :—: =Slope of the line 4x+2y+7=0

"+ Slope of 4x+2y+7=0 equals ; =-2
6x*-6x-2
2=———
(2x-1)
-2(4x*-4x+1) =6x°-6x-2
-8x°+8x-2=6x°-6x-2 = 14x°-14x=0
14x (x-1)=0

= -2(2x-1)" =6x?-6x-2

Either x=0 = y=—-—~F——=

Or x-1=0 = x=1 = y=% =4 = (1,4)

~. The points are (0,-1) ,(1,4)

South

B 60m. ofcut C

m(£ACB)=m(£CAE)=25° Alternate.
In AACB
m(Z/BAC)=180° — (60° + 25°) = 95°
. BC _ AC
" sin(ZBAC)  sin(£ABC)
. 60  AC
" sin(95°)  sin(60°)
60 sin(60°)
sin(95°)

. AC = ~ b2m.

(x+5h)15'x15 |

4)a)i) li
)a)i) |mo 3h |
15 {
f(h)= 7()( 5:})1 f(O)-—unspea:fled value
i G805 |
h—o 5h h—so 3h
(x+5h)!®-x"? 5H

i) lim (\/x2+x+1 - x)

X —pao

f(x)= (VxFexe1 - x) '_
f(e0)=c0-c0 unspecified value
(Fooiex) |
(X{+X+1-X{)  x+1

= 'lm e —_— = llm —— !
x=e (\/x2+x+1 + x) x> [xZex+1 + X l

lim (v'xz+x+1 = x) x

X—po0

s a [~
Divide up and down by x, [x=yx’ jl
x 1 x 1
— g
= lim X % = lim X %
xow [xZax+l + x %07 xPex+l  x
- +
X Jx? X

1 1 1 1 f
i i 1 1|
=lim ,—x- = lim rix == — i
x - ’x +3(+_1 1 X e /1+ . 1 " 1 1+1 2 l
V % ' V' ox X
iii) lim m
x—o0 5x%-sin’2x !
x% +tan®x 0] ;
f(x)= B sini2x ,f(0)= e unspecified value i
Divide up and down by x° u'
x . tan’x ' (mnx)2 E
lim X x =lim = . 3% =2

x>0 5)(1 sin? "E‘x Xx—0 5. (:S_I-I"IZX )2 - 5-4

< x




.\ Sin(x-3)
iv) Ll_rg e

f(x)= s_m(x 3)

lim
x-3-3-3
x-3-30

= lim
«3 ~(x+3)

F(3)==

) sm(x-3) - i
" x53 _(xz_g) x-»3

(x-3}-0

unspec:fled value

sin (x-3)
-(x+3)(x-3)

x-3-0

sin(x-3) _ 1 1
(x-3) -6 6

1(x+1) -1(x-2)]
(x+1)" )

x+1-x+2}

102°42

A

Let ACNBD = {M}
From properties of [J

- AM=CM= g =4cm., BM=DM= g =2.5cm.

- m(£LAMB)=180° — 77°18" = 102°42'

In AAMB

~- (AB)?=(MA)’ +(MB)’ -2 MA MB cosM

5. (AB)'=(4)° +(2.5)° -2x 4 x 2.5 cos 102°42'

- (AB)?* ~ 26.65 = [AB ~ 5.2cm.|
= (BC)?=(MB)’ +(MC)” -2 MB MC cosM
. (BC)*=(2.5)* +(4)* -2x 2.5x 4 cos 77°18'
- (BC)? ~17.85 = [BC ~ 4.2cm.




5) a)
" The tangent is L to the line 3x+3y+7=0

-3
Slope of the line 3x+3y+7=0 equals 3 =-1

dy
- 8l ft =7 =1
ope of tangen dx

1

X X
=1 = 2cos’ = =1 = 2cos® = -1=0
2 2 2 2

cos

1'
X

| 2cosz’f—1:cosz(( J=cosxi
! 2 2 |

iRemember that:

Ay

.. €OS Z(-f‘-J=o = cos x=0
| \

2

Either OR

i 3n
_—.1' ---—:1 :1’ —-—:—1
an 4 an 2

The point 2™( % ,~-1)

The 1% point( ;—,1)

b) A ABC in which:

~sinA:sinB:sinC=4:5:6
&. sinA:sinB:sinC=a:b:c
~a:bie=4:5 16

Let [a=4x| = |b=5x| & [c=6x]

e b (46 +(5x) - (6x)

2ab 2 x 4x x Bx
2 2_ 2 T
- cosC = 16X 25x_2_ 36x* _ 5x° 1
40x 40 x*7 8
[€OSC ZE—|....cc0niiiinmmnns (1)
- 2 i 2 _ 2
SaSH = b®+c®-a® _ (5x)" +(6x)" - (4x)
2bc 2 x Bx x 6x
24 2_ 2 :
;. COS A =25x 36x2 16x :55)‘2 :3
60x 602 4
4
. cos 2A =2 cos’ A-1z2(%) -1=2 x 196 -1
9 1
& 2A 2=t i 2
cos 8 3 (2)

From (1) & (2) we get

C)i) . 30°=2x15°
1-1tan6

2tan15°
1-tan®15°

) i= 210n15°__

" J3 1-tan®15°
- 1(1-tan®15°)=/3 (2tan15°)
- 1-tan?15°=2./3tan15°

- 1=tan?15° + 2./3tan15°

- tan 30°=

10|




i) - m(£A) + m(£B) + m(£C)=180° b) i) -+ Y=ax®+bx = 9 _ 3ax+b
. A B E 900 A_ E 900_9 dx
272" 2" 2”7 2 dy 11 1 11 (1)2
o —=L="—At x=— => — = 3a| - | +b
A B ; € dx 4 2 4 2
- Tan §+E =Tan 90—5 11 3
;. —— = —a+b (both sides x 4)
4 4
Tan _ + Tan ; 1 —_——
T — ___A__._E_:co'l'.é :76 11 = 3Q“'4b; ........... (1)
1-Tan > Tan 5 tan 5 > A(h)=5 where x changs from-2to1l
: 1) - f(-2)
C A B A B . A(h)= f@) - f(-2) -5
= 2lz1-TanZ Tan~ ¥
‘I'anZ{Tanz +Tan2] 1 an2T0n2 i —[-9)
3 _ _2y3 =
2. tan £ Tan b +tan - Tan = +Tan A Tan B =1 3 _(0(1) " b(l),). (a( 2 + W 2_)) =
2 2 2 2 3
6)a)i) ~(a+b)-(-8a-2b)
.+ 2sin 52°30" cos 52°30" =sin 2(52°30") = g =9
='sin105° . ' ~a+b+8a+2b =15
= sun(45°+60°):sun45°cos60°+cosf5°sm60° 9a+3b-15>3aib=5...(2)
1 1 1 \/3 1 V3
SR SN § o T Ny (1)-(2) = 3b=6 = [b = 2| = [a = 1]

22" R 2 "2 22
1+.73 (1’“\’“3) J2 J2+ 6

22 202 27 4

ii)

simﬂu:osA:E = 1sin2A:g = sinZA=i
5 2 5

M
ZA

X
- x%=25-16=9 = x= + 3 = cos2A=

2 3
5
-+ sin3AcosA+cos3AsinA=sin(3A+A)=sin4A

"+ sindA=2 sin2A cos2A

4 3 24
coSi = 2| = +—| =
sin4A (5Jx( 5} to5

+

—




i) o Y=

1
a + bx
Cdy _ Ox(a+bx)-bx1  -b
dx (a+bx) _(u+bx)2

' The curve passes through the point (1,-1)

1

Ly=-1 =] -1l=—
Y at x=1 = a+b(1)

-1=—i5 =% -l(a + b)=1 = la+b = -1j

a+

+ Slope of tangent =2 at the point (1,-1)

dy _ ,dy_ b
2 =2 at x=1 & - -
dx dx (a + bx)’
= __b__ 2= ;bz — 2= _bz
(a+b(1)) (a+b) (-1)

.‘.[_bi_:_EDGAZ:—lz a=1

g’

c) i) In AABC
- m(£C) = 180° - (47° + 53°) = 80‘%@
o 'P_ e s e B
sinA _sinB  sinC
a b e a+b+c
"sinA sinB sinC  sinA+sinB+sinC
a b ¢ _ perimetfer of ABC
sinA sinB  sinC sinA+sinB+sinC
e i s =2r
" sinB0°  sin47°+sin53°+sin80°
12 x sin 80°
c= — ~ Bem.

sin47° + sin53° + sin80°
- 2r = 477176 = r ~ 2cm.

-+ 5. area of a Circle =nr®

. 5. area of the circumCircle=n (2)° =4n cm®.

A

47° 42°
=3 . & 4z 18

4 D
10m

B 14 c |
inA BCD
~ BD ) cDb
sin (ABCD) sin (/_’CBD)
~BD _ 10 :
sin 90° sinl4r-° i

~10sin90° _ |
BD = =S ho0— = 41m. |
in A ADE |
m(LEAD) = 90°-42°18" = 47°42"
in A ADB |
m(£BDA) - 14°+42°18° - 56°18
__AB _ 8D
sin (.ZADB) sin(éBAD)

___AB . .

sin56°18° sin47°42"

_41xsin56°18" _
AB= inareazs fem




