ol.

1 +2+3+4+--+ (2N-1) 42N = n(2n+1)

When n=1, LH-S=I1+253

(11,(2)=> —B6LXLE @

RHS&=1'3=3
L'H-§= R-HS

The result is drue for n=1. @
Let the vresult is true for n=p.

1424344+ + (2p-1)+2p = P(27+D)

when nzp+1,
14+2+3+4+- - + 2p+ (2p+1) + (2p+2)

p(2p+1) + (2p+1) + (2p+2) @
2p”+ sp+3

(Pr1)(2p+3) = (P+l)(2(7+n)+9 @
The result is true for a=p+i.
Therefore , by the Principle of
Mathematical Induction, the result

is true .

25
Aliter
2
x -6 «£ 5|x|
j A
@ Ky:xz—é
ST s
solution is _gex«<6.
2b

03. |z2-(2@+22ti)| =2

®

25

02. x*- Blx|-6 <0

®

£ +5x-6<0

case (1) xX £0

(x+6)(x-1) <O

—6<x<£l|

- - -

case (2) x 20 @

xz_ 5Xx-6<0

(x=-6)(x+1) <0

b4
—>

The circle with centre (247,242 )
and rac\iue 2 -

&IﬂP: _"5 => B= % @

tanx = 2z = = °<='§f

2(2
Arg (2) |max = TP 7 Tz @
Arg (2) lrmn = x-p= ','752‘ @ .

25




[} 2
04. "Co (-3) + ¢, (-3) + "¢, (-3) = 559 - 0 _
3 ©®
I-3n +2n(-1) =559
2 - |
3nz_ 5Nn—372 =0 B 7]
(n-12)(3n+31)=0 25
n=12 - 2
\ 12-r 07- Y= | +oc 2
T = 2Cr X (-:—r:_ 2 ,-2
r 12-3sr .ch. = 2(-1) (1+x ) 2x = el s
= '2¢p (-3) = dx (1+x2)2

12-3r=0 => r= 4 @
The term independent of

40 095 @

4
= "¢ (-3) =
%

25

lim cos{5+£°i)+ cos(Z£-Z)
i
L->XK x? - x2
X =
XX (xox)(x+A)

dy = =
<2'§ )tm) =-2 @
Ectuahon of the tangen":

Y- -2 (x-1) @

2:Jc_+)l—5—0

(dx )(o 2)

Ecluahon

of the normal y=2 ®)

= lim VY2 S (Z-Z " Point  of intersection (.12_,2)@
x> -2(—-—)<==+~> E?
_ lim  On(E-E) . E
(;—E’;—)-bo _’S-% XX -2 (ox+X) 08 . A(6,8)
. &
-2.(2%)
= - 1
20z~ (5)’5)\
25 “ 8(0))0)
06- y 1 |
. Equation of AB, y-x=10 ®)
=%
? > @ Ecluafion Of AC » j+7ac= 50 @
© | e Equation of bisector of BAC ,
€ X4y-i=0
- 50
@ y-x=10 = * y+7x—35
| | | z 5{2
Area:J (.-x")da:-J(n—ac)c\x @ '
-] o .
| )= y-3x =0
= j(x-acz)d‘c - @
' ) = 3j +2X = 5

25

o

z 3,1
. (£-£) ®
(-2}



2. .2 L Aga1=0
(_x+ja2:c~+—4j-r!

09.
4x+zy=k

The tangent can be written in

the form 4x+3y =k @

oP=r
\Axl +3x(-2)-k l = [ _,_(-z)

’43_"32
=2 = k= =12,8

\-2-k| =
5

Eclucd:ions of A-Lk-hz tangenl’s

4x+3) = & > 4x+aj+12=‘0

=>

25

2bc

=> bz—- ZbC cos A +c2-a2=o @

b,+bz= 2c cosA, b, bzz cz-aé)

Put b, = 2b| .
35, = 2¢c coS A 8‘ 25,2= cﬂa@

-9 4(®)

2
cz... (o8

2
o 2¢c cosA _
= 2 (252F) =
=> 8 (|~5|n2A) =
9o’ - ¢

sSinA =
gc?

=D

25

3 3 3

11 ¢a) feoy=(a-x) + Cp-%) - (A+p=-2x)
3

foo = (A—A)3+ (|u—?k)5- (A+p=-22)

) (7\-5)3'!' (\u—:r)a.. (A+p- 2x) =

o< /

=

X-M 5 a factor of 'Fc:c)@

fexs = (x-A)(x-M)(Ax+B) @

(c=2A)(x-M)
(Ax+B)

3 2 2 3 3 2 2
N =BALFBAL =X o N -BSMXLHB3HX ~x

— ((pr= s () 2+
2 3
S(A ) (2x) - (2x) )
£ (x=-2)(x—p)(Ax+B)

-1-1+8=A @
A:é @

<’y z"-.-p"- (A+r—l)3= BAM @

M’ (3P AP+ b
= BA)J

- 3Ap (A+p) = BAP

= -3 (x+H) @

(3¢-2) (3¢ =) (6x - 3Ca+H))
= 5(::-9&)(::-,»)(2.1:-1—,4) @

®

faxy = (x-A-p) ) +R
3 3
(A~ A—r\)+<p-;\—r|)

—(a+p-2a-zp)’

3 3 3 @
= —p -+ (2+p)
_/.;’..-;\34— x3+a>f’4+

ax)u’-r—p’
2Ap R (B

fco)

m

f(a+rp) = R

Remainder =

e} 3
g 0+(’-I—7k) - (p-2)
o

i a factor of Fex>.

x-Xx

fq = (’\-r'){"(ra-)—*)s- (14—,4-2)4)3

(A-H) — (2 ’.4)

3 3
o

L]

7D
(b) g(x) = ax®+bax+c
= {(x+b)_(b4j:c)}@
= a(ac-t-za b 4a6)@
If a<o , b* 4ac >0

b 405) >0 @

i, -



L]
o0

gx) has Fosi'lrive maximum

value -
4ac-b”
Also, gcac)‘mx= e~ @

fer = <4 ke — kx +2k
= (|+k)::c2_k:c+2k @

has Fosil: ive maximum

If fox)

value > 1+k <0 k’- 4 (1+k)zk >0

case

(1) 3 same

N
L2

4C3.3!
= 24 @

No. of

combinations

| different 2

k<=1,

k (7k+8B) <©

(2) 2 same 2 another same 2«:.2

(3 2 same 2 different

-8 «k<«o @
=

-8 L k«-lI @
7

The roots crf fcac):: (1+k).:c2—|<:x:

k<t

+:k=o
are (-4 s P‘
_ k _ =2k
X+ = o€ —
F 1+ k g P +k
(3k+4)

ocz-n-Pz: (°<+P)z- 2B = -k

@ (l+|<)z

2 2
Function is A (SC + k(5k+4)ac+__4_'f__)
C1+k)2 C1+k)°

2
a(sz = 4k
G+k)?

Since this passes Hnrough
(o, “ZPZ) sy A=l

2
is ot k(Bkt4) oo+ 4K

t4) all di

Total
NI ET
1Ll
L3 1

!

casec
(1) 2
(2)

No. of
from E

different

fferent
= 24+6+72+24 5126

number
of 2

one time :

- ®
12@

beginning

In the letters,
of permubations

etters

|
‘C EL:

same .
2]

Qa 21}
arrangem ents

and ending of E

1412 = 13 @

5

70

Functian 2
(;+k>‘@ (k)
75
2. NI ET
LU
3 1 3 1
Number of ways which can be

made

having all letters is
8! 120 [
313)

(b) oc2+ 2X+2 =z Ax(X+])+B(x+I)+Cx

w0 o0 ©)

x==1 = I

o2y 2xc+2 = x(X+H)+2(x+1)-x

. . ;
(r+1) +1 1
r(r-+t) (2) . @

Uy =




_fro+n+20ren-r\ 1"
o ( r(r+1) >(2) @
r
- 2 _ e
= (u + - )(2)
_ _|_ Y | -1 | r
= (P ()T ()7 (B)
= (5)"+ fy = fo+) ® ‘
where fm= L (4)
1
r=1 = (.!2-) + fo) = $2) @
r=2 (L) + z)—/f/{J
Y= n-1 Una =
r=n un =

n+1

2- (3 (1+ L

2= (5) (222
=)}

-
-—

limn {2 (._)(

lim Z Ur
n-ec

nsoc -
The series is convergent

®

oc
Z Uy = 2

) 6

,3) => a(-éc!)+br= I

®

Yy = < = - C
be-ad ad-bc
P = - d . d
bc- ad ad-be

(2), (4)=) c (-baé>+ds=|

<)

—-—
—

ap+br =1 .

13- (a) <a b) (P q
aq+bs=o0-

(|

s= _¢
ad- bce @
1: —bs - ___.b_ a = -—-b
a @ ad-bc  qad-bc
-1
C Cl - e 5
ad bc qcl bc
SC
ad bC ad b
L d -b @
ad-bC— - a
- ] -5 t
(1y A = } =T'_<
2+15 \&3 2 ? \3
2 B-' — ! & £ 2 .18_. <3
® I "
(i) AXB=1I
AlaxB= A I
IxB = A
80 xB = A
<xBg' = A'B'
\ , - =1
XI = B
) . ©
X = A DB
- _L<I -5 N <
V7 8
3 2

2)
cp+dr= D----(® }

cq + ds = 1 semee (4D




' -
|
- g oz 0 ©)
136 <3 > 1z, z.'!mxz when e=0
‘ 2, = cos0+ itsSIn0 = | @

,ZH'Zzlm_ = 0 when e=x @

n
COS XK +718NK = =—| @

"
al-
)

/\\
N
[ |
0O m
\/

- (i) 2x+5y =12 .
2 5 x _ 12 Z2,+Z, 2 cos @ (‘0524-‘2'5]0_9_) @
- \ z 2 2
3 | Y -1 .
= 1 sect (cos_e_—-zsm_e_)<:)
2 2 2 2
A ¥y =c , where

) —2!_ 665_:_ ccos("_g.)i-iSVT(‘%))

~
1]
T
]
~N—
p o
0O
(1]
T"\
LR
~—
"

() [ T ©
e | 75

('7 > - <' > I4 - (a) y= o.cos(|n::c)+bsm(|nac)

2 eis
17 34 2
_d_y. = —a singlnx). L + bcos(ln:c)-__
x=1 dx x x
=2 @ cdy = —asn(lnx)+b cos (Inx)
y= =r3
d? LAy - acos(lnac)-n-bsm(lmr)L
75 ac___Z + dx {ac x ‘

dx?
o dy o DY = @

(b) Finding the point C dxz  dx

P2 (Z2) C ” doc? Cj;
< ,
| 25
) @ 2 2 7
2 2x
(b) fex) = = —
¢} 5 (x+2)(x-4) x-2x-8
1
O | P (z) ’ -F(x) - (xz.:x—8)4ac - 2xz(2.x-2)
(x*~ zx-8)2

opcp, i5 a rhombus. @ zxfz.xz.- 4X~16- 2x2+2;c}
(x> zx-8)2

A -
F,OC = COP,: = = @
2x {-2x-16} @

-
-

oc= 2 cos_g_
'zp+zz' = ZCOE% @ x -2 - 6)
= -4xX (x+8)

Arg (2+Z,)= B~ =
2 @ (x+2)* (2-4)2



'
At the quminﬂ point -F(x)=0@ e
= = P de md S
=> x=0 or X 8 - - = =2 /
x=-2 , x=4 are verhcal asympbotes
e
20
Rangeof XL=8 |-84%x4-2]|-24%x40 [oLxL4H | X4
x
B)l cos rule,
Sign of | ) + | g | - ) ,
£l AN / / Y \@ x?=z20°+158~-2.15.20 cose
=2 =5 x’= 325
At x=-8 min 5 minimum yoinf = (— 8, 16 =5 = =
9
-- 505 ©
At x=0 max ; wmaximum yoin{:_:_- (0,0@ 2x g_"t_‘; = — 600 (—5|ne) g?e
2 .
2 dx _ 300 sine de
),=(x+22-‘;5(x—4) S ¥ 2Z) -4 aE x T @
':E)( -55)
_C!__x_ - 300 x = ~ @
dt /e= 2 513 %0
= 2 units/s
\ET) /
23
a
15. (a) j fex) d
=]
Le'l: )’= a-oC
fi_‘?.’ = -1
dx
x=0 => y=a @
Zacz—k(x+2)(ac-4)=o b4 .
=qa = =
2x? .k @ x > Y
(x+2)(x=4) o 0
o [ famde = J for (-4 ()
The solutions of the equation are ; 2
x - coordinates of the points of ’ _ fﬂ fiy) C\j @
: 0o

intersection of +the given curve and

the straight line y=k
If o« ké_'9§ , both curves willn
real Solution

a
J -Fcac) dx

ot irtersed:
@190

The equation has no



X x
J X f(smx) dx = J (K—x)f(sm (K—I»CH
o [o)

= J?K—oc)-f(mnx)dac
° =

x
=xj -f(&mx) C\I—-Jx -F(smaC)cbr.
o o

clc

x x~
=) 2 x ‘F(Gmx)dx = Kj -F(sln;c)
! %

0

2

= ®

22‘_2 ln 40> - J(ac -_X Ydx

ln(n+x2) -

it

x?+1

In(|+ac ) - :;' +_— |n(OC+|)+C

® 6

C - cons'\:‘an‘l:

40

x
J x -F(mnat) dx = _Z— ‘if(.smm) dx

0
x
J X 6Nk dec
J Tlrcost
X
J X 5L Ax @
P 2- .Smx

SinoC dac

N[>

Jx @( bj F‘“"\’ ca)) -

S 2-sin =D 9\—""’/""'—".5“4"— @
e SInaC S
—% j 1+ cosac ¢ CL‘I
° 4-x244x+2
f.__'+_c_° - d (cosx) @ (x_')dx+__|_J83c+4 dx
|6 2
- = @ 43X +4x+ 2
= -.;S { tan ccosat.)} ' ' j
0 -+ b o
4x4 Jx2+x+.é
= == { tan'(-1) - tan'i
2 { an (-1) n } @ =—Ljfx-l)clac+ 1J6x+4 doc
- 4 16 ) 4x*+4x+2
- A ‘L’an‘(l) @ | l j
e 2 x
= -—K—Z 1o (x+_2'_)2+(_%)2
4
60| - (__agz_ ac) + ' |n (4::c+4oc+2.)
07 C ®
(b) j < In (|+::cz) c\:c + L ‘L'Or;l(ZI-i-l)-t-C
= In ;+ac - 2xdx
( ) J Z (H-acz)@ C- constant
= ' (1+%) — dx
" |26 50

Ce) a®=Ac(x-D (4o+ 42 +2) +

M (8x+4)+ 7T

[

12U+
4

. 5
ac3 3 | =
o

X 3 o= -2A+4/J+’5'




\6- (a) The coordinates of

the mirror image are

a*+b?

(cx__ 2a (ax+bp+c) B- 2b(a“+bpj‘

a“+b?

A x-y=0 -
Az ctt) (5)
The mirror image of A on
s B .

R

s

Zac—)l:O

Bs(’c

Bi(%)%) @

—- 4(2k-t) , t+ 2 (2t-t
4 +) 4 =}

The mirror image of A ©op
)1:0 is C.
C= t_z(l:-at) ++ 6 (£-3t)
v 9
Cc:=

8 ©®

Eq’uq’l:ion of BC 15
7t +.{52
- £

-
43C+3j"5t =0

—
—

7t
5

7t

> ) (=-t) (5)
©

passes -khrough (-2,n),

5

Since BC
-8+33-5kE=0

®

t=5

. L

4

. A= %ﬂ , BE(1,7), c=(72-1
AB = x+2y-15=0 &)
Bc —> 4x+3y-25=00)

AC — 33c_+j—20=0@

80

(b) Finc\inﬂ the eatua{:ion o{:

the tangent
e tangen 3

A

PO1L3)
N

Let &= 3C2+j2—4=0 -
EcLua’c ion of the tangznt
at the Foin‘l: P (15V3)

|.::c.+\f3-j=4
oc-s—ﬁ) = 4

(4)0)@

at the point P (1,83)
x

xz = % (o)

] N3

\E:r.—j=0

. The area of A OPR iS
x4xE

a

>
R (4,0)

)

Q

The normal

—
—

I

=l
2

23 square units @

-—
—

70




7. (@) cos5x+ cosz2x +cos 3x =

SN + SiN2x -+ SN 3

(cosx+coszx) + cos 2x

(SN + SIN3X) + sINn2x

2 €05 2X coSX -+ cos52X =

2 S5IN2X cosx + SN2

For all real wvalues of 1t

A>0 @

(-2)° - 4 (E-1)(5E-1) 20 @

E (5E-6) < @

o <« E £ &
S5
N o< |4+ SInO 4_6_
3+ 2 cos6 5

.. The solutions between

(o) a.nd 2K are

13X

———

8

)_———-5r)-9—5
8

8

27, 4%, K
é

27 AR ’
I

S)

¢b) If t= 'L'an.e_

5howmg {:hat smne= 2%

1+t
cos5 e = z‘

t

2t

1+8INe I+ 5EZ = O+t )z
34 2 cos© 3+ 2 (1-t?) s+t?
1+t2
2
E= (1+E)

s5+t?

=D CE-th— 2zt + 5E-1=0 @

Draw BG L AC

A ABC = -:',_—bc smA

Draw DH b AB
A VI
A ABD = __ c CAP ann?)

Draw DI h AC

A
L b (AD sinA)

But A ABC = AABP+ AACD @

A ACD =

_é_bc SINA = c(AVslnA)+ ! b(AD
smA)
=> AP = be _____.5MA 2bc cos A
b+c¢ 5m_A_2\_ b+c

®

(i) In A ADE, AD= AE cos_g_@
AE = A]?szc,_;‘;@

= zbc@

b+c
2 =bte _y 2 -1 4t
AE bec AE |4 c

| 1o

60|
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