_FOR _TEACHERS’ _USE _ONLY =

_."_'___ L . Solution . Marks Tt oo
I. (a) If(*) has infinitely many solutions, then
21 .2
1 0 k+l|=0 M
k-1 4
k(k+1)=2+2(k+D)=-4=0
kt+3k-4=0 1A
(k+4)(k=1)=0
k=—4 or | 1A
(®) If k=—3, '
2012 -1 0 3 "
(1 0 -3 ~ [o 1 3] M
-4 -1 4 0 0 0
SS.= {(G¢, =8, t): t=sR} 1A
k=1,
201 vy o2
L0 2J ~ o1 -2
Ll -1 4 Lo 0 oJ
SS.= { (=27, 2t.6): teR} 14
‘ ®
SRR MR
0 ¢ 40 ¢
0 a b\(0 -(b
(- 20
. (-1 0
The mamix represeatation (s LO I 1A
N (a &){1 a
o (200
N (a b)(0 )
o) )
The mamrix representation is (? éj 1A
@)
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T T UCR¥ESE FOR TEACHERSUSEONLY -
- - "wtT T 7 Solution T T T T T Marks
2z ' . .
3. (a) m-a =2><lxcos—3—- =1 1A
1 - P | A Y r= A
(o) lpi = {3m +4n)-(3m +4n) 1M
=9m-m+24m-n+Ll6a-n
= §(22) +24(-1) +16(1%)
=128
" !pl = 247 : 1A
lqf* =@m-n)-(2m-n) K
=4m-m-4m-n+a-n
= 42%)=e(-1)+(1%)
=21 -
T o 1A
(c) Area of the parallelogam formed by the veciors p and g
= i(}m +4n)x(2m-—n)[
=|—-3mxu:—8nxm[ . LA

= ll! mxn{
2

= 112 x1xsin =)
J

=143 : 1A

Let 4 be the angle betwesn pand q.

cos & = 2.3
v leflg]

_(Cm ~4n)-(2m —n)
@JTY2D |

13

=F A i
Area of the parailelogram = |p||q|sin &
Y vay l
= {2 7 i —1 v
! ,(,_4) IM
=145 (A
Q)
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- Solution - M*E~ e
4. (a) Let z=xz+yi where x,.y € R
v z-2=le -
2|x+(y—2)z"=|x+(y+l);‘
M

4x* -.‘-4(}1—2)z =x’ +(y+-1)z
eyt -6y+5=0

2

2 e(y-3t=22

1A or equivalent

A ltarmanivaiy,

v 2z =24 =lz +4
4(z=20(CF+2U)=(z +)(T~1)
YF+22 -2 +d) ==~z + 2+
ZT+3iz-3z+5=0
(z=30)(F+30) = 4

i:-—Eil:Z

LA

The locus of = is a circle of radius 2 cenmed at 3i.

(9) From iz}
NI Y V) PO 2 . :
41-‘-’-’151-‘-‘*‘° +d4(y - 2 L < x” -(y |)

o =z -f(y—s)Z <2’

[ N

{A 2cee2or(0, 3)

A Ipma[ivglv' .
dz-2)slz+i = 4(z-WEL2)SENE=D)

=S [2—3452

R

The region inside the circle including the boundary represeats S

on the Argand diagram.

|l > Real

Let zp=i, then |z 2|zy| forail =

93-AL-PURE MATHS (-5

IM+1A
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T Soludon —— T - . ~lMas -
5. Forn=1, a+f=14 whichisdivisible by 2.. (A
For n=12, az+ﬁz=(cfﬁ)7-2aﬁ :
= 142 ~2.36
= 124 which is divisible by 2°. 1A
Assume ¢” + " isdivisible by 2" for n=t -1, & (whers £22). M
@+ f4 = @+ B) (@t + fF)-af @t = g7 (A
= 14.2% p-36-2""¢ . (forsome p, g = 7)
=2 (7p-9¢q) ~ 1
a** = g% is divisible by 2% |
By the orinciple of mathematical induction, &” + 87 is divisible by 2" for n=1,2.3, ....
(3)
6. (@) f=x)=x?-px+p-—-1
fw = g A
= p(" 1)
>0 if O<x<l
=0 if x=
<0 if x>1
fx)sf(1) for x>0 L
The absofure maximum value of {x) forx>0
=) LA
=0 LA
®)  @bh>0 t Z>0 T - |
a
By (a)-{ =) <0 1
b
a, ., .a
(:-)’ -ﬁt.-)*ﬁ-lso
a"" 7 —pa+pb-5650
a?5'"? < pa+(l-p) [
(6)
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- ——— ‘_‘V_Solutio-n T T T Marks T 0 T T T
7. (3) flx) . 6.4}
Zx+ll2x* +x +10x? #2r +15|x +2x =3 l.-:—-l—
22t + 4x? -6x x® +x* +3x . .
'+ 6x* +#8x 15 -x* -~ x =3 IM+1A
< . +2x -3 -x° - x =3
6x* «6x +18 0
d(xy=x*+x+3 tA or aquivalanr
Alterpartively,
g(x)=(x-1)(x? +x+3) ) A
t‘(::):(z_r: —x+3)(xPex+3) 1A B
d(x)=x’ +x+3 LA
(b} fle) =(2x =1y glx)+4dix) iM

P. . =@x=D) LR fix
gl(‘:); i g{x) =d(x) tA+1A  for u(x) and v{x;

Alternatively,

Let u(x)=ax+6, v(x)=c=+4d

If u(@f(x)+ v(x)g(x) = d(x)

then (ax+b)(2::2 ~x+d) (s (x-D=1 M

2z} +(~a+2h+c)xt *(Ba-b-c+d)x+(55-d~1)=0
1
_giving a=0, b=+, c=—%, d - .
6 3 6 .
\ l 2x+l -
Take u(x)=—, v(x)=~ , the result follows.
é
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“ = mm——e= Solution.... B Marks
8. (a) The augmented magix of (E) is
a U b1} _. (11 ab b )
I a b ~ {0 a-l (I-a) l-b, IM
Lt 1 oo 0 l-a (1-a*)b|1-as)
‘ U ab b
~ |0 a-1 (-2 = LA
‘0 0 (-a2+a)|2-h=-2ab
(E) has a unique solution <= (I-a}2+a)p=0
& a=1, a=-1 and 6=0 1
i a=1. a=-2 and 6=0,then
; I-b-ub VN
) (1-a,(z+a)b _ T
- 2-bp-at ~(a-
. (!-—é—(l—a)b- b-a_|__-(a=) "
{(I-a)l - (l—a)(l—a_)b_i (I-a}2-a)
, a-b ab(2-h—zo) —{a-5)
x=b+ - - = ) 1A
(1=a}2+a) (1-a}2+a)6 (1-a)2+a)
5 lﬂmaﬂ.v:l\'.
a l & la-t 1 1 -1 1.1
Aof(BE)={l a bi=bll-2 a Y=U-a)b{l a 1 M
I 1 ab 0 t v 0 1
= (1-a)b(~a* +1+1-4]
I = (I-a)}(2+a) 1A+ ]
(E) has unique solution iff A =0
. T a=l,a=-2 and 6=0
\
Solve (E)for a=1, a=-2 and 4=0 using Crammer’s rule:
S 1
Ax={l a b= ~l-a)a-0)o
6 | af
a | b
=1 1 & =-(l-a)a-0) M
L o ag
;a [ 1[
Ar=|l a ’., = (1~a)2-6-45)
15 .
Av —-F
-=;_______.____(a 9) 1A
A (I=-a}2+a)
_'_\._V_ ~{a-5) =
e A (=-a)2+a)
Lo 2-b-ad A
TN T U-a@ean
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Marks

- . ’ I 1 =25| &
(b) (i) Whea a=-1, the augmented mamix of (E) becomes |0 -3 36 [ 1-4

0 0 0 |2+p)

(E) is consistent when &=-2.
When a=-2and b = -2, the augmented matrix of (E) becomes

S S ) (1 0 2]~
0 =3 63| - lo 1 2|1
0 0 00 0 0 o]0
$.S.= {(~1=26,-1-2,0):t &R} ™

l+¢
T {([,[,*‘—:-J——) te R} -

I L &) 6
(i) When a = I, the augmented marix of (E) becomes {0 0 0 1-0
Lo 0 o] o
(B is consistent when o=1 .
When a=1 and b=1, (E)reducesto x+y+z=1.
S.S.= {(s.t,l—s—=¢t):5,teR}
or {(I-s—-t,5,0):5,¢€R} or ({sl-s-¢¢):5r2R}
11 olo
(c) When 6=0, the augmented matrix of (E) becomes | 0 a-1 0|1
0 0 02

Hence (E) is inconsistent for 6=0.
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A— - =t Solution Marks
9. (a) Sinces detd =0, .. ad=éc M
c .-
Lat k=="~ =
. a=0) 1
then ¢c=4a and d=£='
a
b
"=(,a j [
\:(a k-U
Accent —
S | %] and{ €| are linearly desend A
= . ' are cender
e 5 4 | e linearly degendent i ‘
a) c) . ) »
Hence 4 |= forsome 4k=R. 1
b; \d ;
> c=4ta and 4= 45 1 i
4 \Y4 o\ J
® (1 0Ya oi___{ a 5 L
-~/ H 1 LT _! 94-» LY - - tivi
W ea RS W ANE G
Take p=] | th R
e P= , n Pd= )
W en 5 1A
SN
6y1 0
pap =|¢
0 OAk I
~ a+kb b
= 0 0 1A
a+ks 6Y1 s _[(a+kb s(a+kd)+b
0 0A0 L) (O 1M
and a+xb=a+d=0
\ N
Take O = a+kp | Hdlen
0 l
YA b
+~xb b - + kb
pap~'g =1 ° R P @k 0 (A
0 0y 0 0
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Solution Marks
.y 31 (3 7
@ Leed=lg 1] laxs 2x7)
0 ' L (177 [ 0)
Lec P= , then PAP™ = by (b) lA orfor P7' =
-2 1 0 0 2
'/, I o (170
Lar Q: 171 then PA4P Q = bY(b) 1A
o 1 \0 0 -
\
e L LY oy (17 o
and Q7 P4PTQ 17 = - 1A
o A0 O 070 ~
Let S=Q7'P
s
SRS
=" T
!r\ 1 L - l
S
(3 7))
-2 1
then. ™' =270
- e 17 0
and SAS™ = Q7'P4P7'Q = :
0 0
. (17 o
Hence 4" =|S S
1o o I
-1 o) M
\ - 0 0
=S_‘(17 O}S
Lo o
’ 7\ , \
1 =—1lr 2 N3 75
_ 171177 0 F -1-_1—'- 1A
2 = N0 0.3
7 )
7" O\ _3_ _7_..
Tl oY
54770 77 ]
= .y e a=-}  qema=t | M tA
‘.O'I/ 417 /
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Ry Em 22

FOR TEACHFRS’ USE ONLY



s ..;-._’.‘ -

ST g JRHESE  FOR- TEACHER’S_ USEO_NLY ——-

T Solution

10. (a)' Let x, y, = bereal numi:ers»su'ch that 2 +yb+:c -_-~o .
‘ -1 4 0=\ (o)
The equarion is equivalentto | 3 | I y’: 0 M
\Z =P Sy ()
-1 4 o'
Sines |3 I U=-32=0 1A
2 -1 g . ' f
The system nas the wivial solution oniy, i.2. x=y=z=0
Hence a, b and ¢ are linearty independent. - 1
. \
(b) () CG = 0A+08+0C = Ji+5j+dk ) A
(i) Lzt (x. v, 2) beany point on the plane containing 4080 and v =xi+yj+:k ,
then v-(axb)=0. ™M
i ki
Since axb=}~-1 3 2| =-3i+7i-13k
I f
Tue required equation is 5x-7y+ijz=0 . ° 1A
(ith) Lat (x y, 2) beany pointon the plane containing A£CGD and y=xi+yj+ck
then (v-a)(bxc)=0.
i j k
Sincs bxc =4 | -} =di-12j+1k ’ 1A
o1 3
Thne reguired equation is 4(x+)-12(y - +4(z-2) =0 IM
x=3y+:+8=0. _ 1A
(iv) Let the required angle be 4, then
= (=TY(=3) = (13)1
o5 = W=D 0O "
V52 (=N 138 12 s (=5)2 A1
39
9=cos™ 2
‘/243-/ﬁ
- 13433 -
= cos™ —TM- (0.716 or 41.03%) lA accepe 0.7 or 41°
(v) Voiume = c-(axb)| . M
= {(j+3Kk) (=51 = 7j~13k)| IM  for subscitution
=|7-39
=32 ’ (A
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/\5§ FOR TEACHERS’ USE ONLY

'kt‘
]
W
S



Solutdon S Marks

1. (@) () Let fx)=x’-3px+2q,

If (%) hasareoeared root, then F(..) 0 and (’'(x)=0 hasacommon root IM
f(x) = 3x* -Jp
f'(x)=0 = :2=p LA
x=2yp

[f x=-Jp isthe common root, thea

A lggrrvgg'vgl v,
F(x)=0 = x? = I ceremnene(1) 1A

a)=0 = x3(-3pt=4¢> )
(*) has a repeated root iff {x) =0 and {"(x) =0 has a common root. M

Sub. (1) im0 (2),  p(p=3p)° =
) "p3=q2

@' a=yr . )= (ﬁ)?-u(ﬁ)_u{@ =0 A
J7 satsfies both fzx)=0Q and f'(x)=0

= /o isarepearted rootof (*).

(iif) i q=~fp—3, F(—ﬁ) =(~ﬁ) —m m =0 IA+1A

-Jp sadsfies both {x)=0 and f'(x)=0

= (*) has a repeated root and the rootis - g . S

(0) () Let x=y-n, then (**) decomes .
2()/—;1)3 :-S(y--r'x)Z +(y-n+c=0

2y% #(=6h+3)y? =(64° —6h+ )y +(=24° +34° ~h=c) =

Pur n=—7l- (**) becomes 1A
7\3_.-1_ ~c=0
94 2}’- =
iy “[c) 0 () [A
A VT 1A by ek e ?

98-AL-PURE MATHS [~13
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) T Solution - - Marks
(ii) Using the resuits of (2)(ii) and (ii), (3) and hencs (*) has a repeated root if _
S '
( 12) “\4 M
3 1
C° = ——
108
1A

ce>0)

(-

|
643
l
T \

3 —
Y kl") ( G
Taking 2 = and g=—-— in(a),
12 2443
= ,, X /- [T is a repeared root of (4). M
(4) becomes ky — ’k =9
7J- )
y= ——_. or (repeared) 1A
: V3 ..\/—
For the roots of (**) 4
rey—t
1 l l 1
X=————= O ——+ (repeated) 1A
RN 2 ?.v)

I RR 2y éqn == E FOR TEACHERS’ USE ONLY
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o -7 Soluton ~"7 T Marks
+f4 -
12. q=af tA
Since c:ﬂzx‘/aﬁ ;
= ' 2 ! 2
pIZq QIP —q—z(a‘ﬂ) 20 1
f velv,
o x?=2gx+q=0 has two real roots
! A=4pl—4q 20 = p‘:q \\ 2
a+fB+r | N
(i) o= 'B =-2p+7) tA
J P
ef+pf7r+ya |1
= 3 =:(qf—2p/) A
d=afly = qr LA
b"-c = -I-(2p+;/): —i(n—lv:}’)
9 37 '
I
:6-(40 —*D/ / —-G 60’)
|
=;[(p ) +3(pt -] 20 1A
. 1 2
¢t -od =§(q+297) ‘TC’-P*‘?)Q?
[
I _ ;(q +dpgr+4o’y’ -6pgy —3art)
‘ 2
\ ;[(q p7)} +3x(p7 -] 20 1A
a, fB.7r>0, S>>0,
bz?.c , R -
¢t 20d st 2 ed

Hence (JZ )) >d
Je 2

ild

98-AL-PURE MATHS (=15
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Solution ' ' Marks

C x (A -‘B‘P

A 8 8 C A -
tan —fan —+fan —tan —+@an—an—= | 1
2 2 2 2 Z z
Since 0<d.8,C<cr.
A C
ran-7— ran tan— >0
Dvirrimer ;-v:raq; 1;‘::12113 v =-'~1ﬁ:- in {a) HoH
g™ S~ &l S v A =. 5 A L ~ 4 Lite
b2Jc2d
A 3 C A 3 3 C A
tan — + (an — < an — tan — an — + {an — tan — - tan — tan —
2 ) 2 2 2 p) 2 7 9
2 2 2> 2 2 2 2 2 2
3 3
8 C
2 ijtan — tan —tan — 1
! 22
A 8 Cc .l ‘/':
Lan?-ﬂ—tan;-é.-can—- 2 a,]= =2

98-AL-PURE MATHS [-16
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ol © 777 Solution Marks
13. () Ifr=0,then rfcos‘9+lsxr.19. = cos@ +isiné . 1A
lwFcosd —irsiné :
(fr=0, then r-i-cose;isinﬁ _L’l'zi—fCOSGi—l'fSiﬂa\ |
T ls+rcosb=-irsing - r| lercos@—irsind A
_L =+z |
ril+z N
__l_.z(l:—:’)
r i+z N
.‘7 }
= cosd =isind 1A
Alra—apively,
r=cosd+isiné
|=rcosd ~irsind
(—20s@+isin@)(l+rcesf~irsind) _
B (1+ rcosé’):w-r:sinla i ;
(r +cos@+rtcosf+rcostf-rsin’ 8) isind(l+2rcosd+r )
l+2rcosd+r’ 1A
_ c059(1+2rc059+r1)+lsxn€(1-.-2rcosz9+r1)
l+2rcosf+r*
= cosG +isiné 1A
W3 r-:-cos{z—&)o:-isin(i— ) W
~sind+icosd 2 2
) l+rsind-ircosd - T 4 i 1M
nrs ks l:—rcos(‘———ﬁ\—-frsin(—— )[
N2 / 2 J
1A

\ e (f—nhfsia(i—aqn

- { \

nw [ n=x )
co{——-—mﬂ:—tsmﬂ = -8l
2 / N2 J

I

98-AL-PURE MATHS =17
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R o e e P S
—“‘—~\.. . . -t

: - N_ '--'  Solution Marks
F+sin@+=icosd ) _ e
© l+rsind—-ircosé - pA
(3x .Y . (3x ..\ r . 7
cosl — =38 |+isin) — =30 | = cos—+isin — where r20 IM+1A
\ 7 =) T ) 5 5 ( ) :
3}-39:%1#—’- (k=Z) M
4
=T r—r (k=7)
J
3 : ™
§=2nzsln (heZ) ‘ 1A
3 9
and r>0 - LA or for the directad
lines selow

The points represeating z =~(cosd +isin§) on an Argand diagram are shown below:

lmagigary
A

: > Real

\
’ r+sind +icosé : _
| ircos 8

o,
~—

|-rsind-

r+sind+icosd
LI«rsmH ircosé

~ . .
=+/3 =i has no solution.

1A

Altermanveiy,
co f—-ia)-zsm(———:a) f-.—z
{2 P

cos| ————;8} NS

ircosé

. . . PURNS
r-sind+icosé ~.. . o
=+3 +{ has o soiuton.

l=rsind-

98-AL-PURE MATHS -8
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"7 77 Solutdon “”_“ - T T T [ - Marks o
£ -‘l_ 4 . g - < .
L@ ! of-—,-s‘ﬂ‘- s lm‘l)e~ 22" (By L'Hospital Rule) IM+LA
P d x- Kb 1x
- et esinx ,
= lx_x:) 3 (By L'Hespiwm! Rule)
_ L
= 5 tA
! .
- X ] z - 2 1‘2
(b) Laty= ()e _+‘] , then lny:—l-ln[m - J - 1A
b] X bl \
imlny = lim———-2¢ (By L'Hospital Rule) 1A
= =0 3g" +2 3 ‘
=3
5
3
limy = &’ s
(6)
2 @ & [Troa- [row] =t en-9 o M
dxi <o - 0 y) '
= {(x) - f2) .
=0 1A

x+T x azeT
() Let F(x) = j Reyde - [ oyde = |7 qoa
Q <0 1
By (a), . F(x)=r(0) forall x. IM {or F(x)=conswant
zel T
Hence j f(:)dz=j e forall x. |
x Q

\ (4)

98-AL-PURE MATHS {1-3
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T T T T TSolution = ' Marics
3. J‘ln(l:—x)dx )
= zla(l+x)- L———df 1A
= xln(l #x) - J’(—- e (A
+x
=xln(l #x)-x+In{l+x)+c 1A
=(l=x)Iin(l+x)—x+c =
rerarjvels, g
fma-sas ™ i
- drt+x
= Jln(l-.:)-TL)dx - ;
din(l+ :
=(l*.:_)ln(l+.r)-J‘(lvr) al LA :
{: (1=9nl+=x)=x+¢ 2
|
iem N ;!n'_i\, ;
et Ll n - nl
.t
= | a(l = x)dx 1A
= [(1+2) In(l+ ) - x]
=2In2-| 1A
(5)
4. (a) Lat f—%—:%:—j—:( and sub. (27 +1, -¢+2, 2) into the 2quation of =,
then (U +D+(-0+2)+(2)=0 IM+1A
t =]
The intersection poiatis (-1,3.-2) . 1A
Aframmarively,
Q=3 ]
£ can be wrinten as {I T |y (forwritngasl !
Iy+z=d linear squations |
Sub. into the equationof 7, (5-2y)+ry+(4-2y)=0 1M !
y=3 :
The intersection pointis (=1, 3. -2) . 1A '
(b) Lerihe angle between L and 7 te 4.
; () (=) = (2 [M for identifving
cos(-—}-@)= @)1 =(=H) =AY IM1A ‘t °l'v enuiyn
2 J2le=nre2t izt 02 e angie
o «
V3
9= f——ccs"(-—l-] (0.8133 or 33.26%; 1A
2 (V3
®
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T rva e mrem o rmr SReie e
e oA oo Seludon Tt - Marks
by T -
5. (a -+ Shadedarea= f —dx . i
a X, )
Lo < Hto-a) o+ iy
ax a b
lnb-lna < —(b-a)(.1_+l) 1
2 a b
l 1
(b) From(a), ln2-lnl<;(1+-7—)
[n3—ln2<l-(—l—+;) -
. 2 2 2 \ { [M
inn—nr- I)< ( l) -
2 n-i n
S k-G -] < 7"‘1(.1_;..‘.)
—x= Lwzal2 -1 &
inn-inl < Lﬁ'(—l—-—l—-—__l_ _;._l_
T2 3 a=-i" 2n
1
= [+-_l..,.._1-+...'.;..._l.__[..;-_]_
2 3 a 2 n 2n
[N b on+l
S i R
2 3 n  2n
[n,1<1+.1_.+_l..+...+_1._n:-1 < 1
2 3 n 2n
Heace 1+i+-[-+---+i > lnn+ n
2 3 n 2n
nn —»x as n—> o
11
[+=+—+d— 5@ & 122
A J n
= | lim(l+-;+—:—-:—---+—1—) does not exist 2
A 2 3 ——
(8)
€
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il I e —-=Solution ~ ~=— = - - - oo Marks ———
6. (a) Clearly, a,, 6,>0 for n=1.2.3, ...
. and a,>6&,, a,0,=3 =11 1
Assume a,_; > b, and a,_ b, =2(k =+l forsome 4>t. l
. 2k
> (1+ b,
(L=
1
> (1+ )by
zk
2k -1, ~
S Tk e '
= bk - ( )
, 2k 2k~
A0y = el 2% @y iby
Tt
= -,‘ (2= 1)+ 1]
k-
=2%+ i 1
3y the priaciple of mathematicai induction, the statemeat hoids tor n=1. 2,3, ....
it jvelv, i
(i) Clearlva,>o,. !
Assume a,; > b, for some x> {. 1
2%
a 21t (0 e
by 2k+1 b (26)% =1 b4y 1
T ki
2% 2k =1, 2k +1 , :
(or a, -6, = ke T Gt > T (Geat =) >0 ) _
By the principle of mathemarical induction, a, > 6, for n=1,2,3, ....
(it) \a,.‘:‘=3 =2(1)+1 and assume a,_ &, =2(k-1)+1 forsome &>1. 1
2t 2+l 2
[A 8 = - w0 = +1l]=24 =
2NN STy’ GpaiO3a = 3 D+ll=2k+1 |
(b) c:r,,2 >G,0, =2n+1 |
[ . [no mark {or one
0<—< lA  ({side omly, accezt
a-y 2]11'[
L
L ,11 2n+l
. L3
lim — =0
= g 2n+1
[ l
lim —=0 1A
e
M
98-AL-PURE MATHS [1-6
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. , "7 Solution

Marks

t))

il

J‘\ﬂ:os5 g;—cos4 —isin 2 ng

2 2 2

|‘cos1 gde

g, 28)
? ”\l.-uOS—s—jde
2440

ral P Il |

P e 3T ——— =

z 3

)

independant of i
IA i e
A marks below

A

Al

1A

1A
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- -+~ - -~ Solution - = Marks™™ " T T
A K
3(x+l)3 +_ J(x__[) 3
3
“Sx+1
= —3 ‘ for x=-1.0 1A
Jxd(x+1)3
2 L
cTend [p 4 Lo 2
Sxf(x+1) (J)—J(JX?l)t‘? ’(r*—I)J +oxi(xsl) !
J > |
(ity £"(x)= : ) [
9x (x+ l): -
_Ox(x+1)-(Cx+D{Ax 1)+ x]
) 3 B ]
9x3(x+1)?
2 .
= . " for x=-1,0
Oxi(x+1)3
L :
(bl . '.‘(_i’_‘v—ll"-‘;:" - .\..‘_:h.—lli.
v—-{~1) x+1
. L
=(;l)3 2 oas x— -l
f'(~1) does not exist {
L z
=)~ f{0) =i (x+1)3
x x
L2 |
=(14- —)3} oo s -0
'.\ £'(0) does not exist. 1
1 .
() () f'{x)>0 > x<-1 or ~—<x<Q or x>0 1A
2
oo o
f'(x) >0 on (—=, -HU(-—, 0)U(0, =)
2
I 1
(i) '(x) <0 = -l<x<—; LA A maximum of
l 3 marks could
(Y <0 en {~l,-— L
( ' 3) be awarded
Gy €75y >0 = .~:<—i_or -l<z20 v !
f7(x) >0 on (==, ~DU(-L0)
(iv) f7() <0 = x>0 LA
f*(x) <0 on (0, =)

98-AL-PURE MATHS (-8
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Solution T T T T Markss
@ | R N; T T '
P (_::y - 1) Lo —r "(-L —.:) TS N (——l 0) 0 (07 q})
34 3 3 3
) | T 0 Lo 2d T 0 T
’ 3
f'{x) - Undefined - ] + Undefined | =
0" (=) + Undefined = + + Undefined | -
(=1, 0) is a refative maximum point. N 1A
, :
Lo2i N . - :
(-—.-—) s arslative minimum point. 1A
2 J
(0. 0) is a point of inflexion. . 1A
{e) If yv=ax+06 isanasymptote, then
. /. 1 \Z:'
sz fim L= ml et = y
@ X Feal xl} fa
| 2
b= lim(x3(x+1)? ~x]
- =45 -
= lim —=
P l
Lt |
= lim =(1+-)? (by L'Hospital Rule)
1= ) x
, , ,
== 1A
J

\ 3

49

for max. & mun. on.

N
N
~
N
~
,—
oy

S I {or @he shape of the
,/ ‘ curve (carrect at
SO x x=-1 and =0)
7

I | for &= asymutoce
) , .

S B

(= =)
2 J

98-AL-PURE MATHS (1-9
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Soluton = - - =~ Marks —
T T
9. (@ M lo-l_d: [zg=-7- }
- * [ir'\
[y = Jo costdr =[sin¢]d = !
(iiy Formz22,
: -1 dsine |
[, = Fcos”’ e de ~.
-0 de
B decos™™ ¢.
= [cos’" 'tsmtJol— 2 sin ¢ ————— s 1A
b dz
=(m-1) rlcos”"l tsin?ede
‘o
= (m-1) [;cos""z ((1-cos’ £)de [a
= (= s =70
ml,, =(m=0{,_;
m—1
r,=2""r {
m
For n2t,
. 2n-1
fn = = [3pa
_2n-1 2n-3 2n-3 /
2n 21-2 2n-¢ 2" ™
[:3-5---(2n n-l) =
= = [A
\ 2:4.6--(2n) 2
2n
[ =
p%, 2 21+ 1 Ja-t
2n In-2 Iln-4 2[
2n+l 2n-1 2n=3 3!
2-4.6---(2n) ,
e A
5:3-7--(2n+0)
() 0<cosr<! for Oszs-;—
- » - .- . v el
= cos ' r2eos"r2cas e for n>1 and 0<t<—7- !
= I_*cos“ Yede 2 |3ccs’“’fqr> 2eos ¥t dr
.0 0
= [Z.R-QZIL‘I 2.’7_”“ orn21 i

98-AL-PURE MATHS (I-10
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Solution IR I Maris
(¢) (i) Fornzl, -
Izn;_l 211 >11
- 24 (2"") 3:5+Q@n=l) & 2:4:6-(2n)
3-3 (7n—l) 2:4:6--(2n) 2 3-5-7---(2n+1)
-2 3
- _1_ 2-4-6.-- (711) > T > 2:4.6---(2n)
1:3:5--+(2n-1) 2 2+ 133 (2n-1) ]
2n+1 7
= w2 2 A, i
2n 2
(i) Fornzt, ’
=2 - 2
A, t 2-4-6---(2n) | -3-3---(2n -3 :
ot L P AL Ml C A M
Anci 2a=11 133 (Za-1); 2.4.6---(2n=-2)
24— m 1
B zn 1'[- M i
In+| LZn-—lj
4t
= - >
a7 -
i {,] is monaronic incrazsing.
iy - {A,, } is monotonic increasing and bounded above by ;
lim 4, exists. o !
Let lim 4, = ¢,
.2 . 2n+l
then lim <= A, = lim AR
LA TP, S n—a 2
\ ance 2n+l > i >
Hence S 272 A,
o {2 z 24 !
2
> ¢= z
2
i, >0, lim A, existsand
A I:ma;ivgh/’
.
_n-l T ,
2 =24, forn2i
2 —
\/_- il < ,{ Jz tor n21 {
2n+ 2
. T 3
As lim \/-- 1
n—a Y2 Y21+l
by the Sandwich theorsm.
nh_.n; A, exisis and 1[_1:1 NES =\E . |

98-AL-PURE MATHS il-11
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A S | Marks
10. (a) () Let u=t+b, then

~ »h

J:f(u-g)d; = [T ‘A
) -h ’ "
=-f: 0 de - [0 fe) de fora.be R :
. (11 .“' 2 - " . R
(i [fesnd XGORLOL, (A
= m)L A+ [0 o) dr -

= xf()+ j'"f(l)dl - for xR i

Q

cf(l) = r.’(z:—()dr-— rf(()dr

-n-l

e dr — [ fryde - | o) ae (ouminga=xb=1i()] (A
-~ - ]

= } r’(’z+.r)d1— i i) e {outtinga=1.b=xinii| Lvi=LA
« B5) °

= j:[f(: £ x)—-f0)]de

. §
= f{x) ] dt
3 )
= f{x) for =R 1
(b) Let f{t)=g(e') for t=R,then {is a continuous function cn R and 1
_flxry)=ge™) =glete?) =g(e") +g(e”) = {(x) + ) !
Forany x>0, g(x) = g(e®) 1A
= f{lnx)
= qhlax BEY {
= g(e)Inx 1A

If 2(¢) =0. then g(x)=0 for x>0 which contradicts that g{x) is non-constant.

g(e) =0 1
{
Puming g=¢%' >0, then lha=—
2(2)
, Inx
= glx) = —
Ina
= log, x for x>9) 1

98-AL-PURE MATHS 1I-12
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.~ " 'Solution

Marks

oo_d _ B
FI. (@) F'(x) EL&:)%{_J&) for s < (a, 5]

F'(x)20 on [a. 6]
= F(x) is increasing on (a, 4]

(f rf(z)dz=o , then F(a)=F(6)=0.

-
)

Sincz F isincreasingon {a, 6}, 0 =F{a)<7{x) < F{(6)=0
> Fx)=0 forall x & [aq, §] ™
{x)= F(x)=0 forall z < (a o] ‘

(b) Let u(x)=g(x)y forall xs{q ], then

-
] gz(:)d: rg(:)u(t) dt =0 and gz is non-aegative
d

<a -

From (2}, gz(x) 0 forall x s {a b}

o> zx)=0 forall x e (a, 5]

(@) (@ fvu)dr = Jﬁ;[h(.r)—.zi]ctc
= fh(x)d:—(b—a)fl
= [h@dr--0 = [ a
a o0—-gq va
=0

(i) Choosing w(x)=h(x)~d forall x e (q b}, then

- rw(x)dx=0 (bye(d))

Eliencs rh(x)w(x) dx=0

= r(w(.r)+A) w(x)dx =0

= rwl(z)¢:+ 4 J.éw(_:)d:: =0

@, ot
= J w?(x)dx =0 (- J w(z)dz=0)
> wi(x)=0 forail xz= {a, 6] ( ov(a))
= w(x)=0 forall x={q ]
> x)-A4A=0 forall x = (q 6} -
)

= h(x)= - J a(e)dr  forall = = {a, &)

o~—~4a ‘da

98-AL-PURE MATHS II-13

M for considering th

derivativeof ¥
I for F'(x)20 or

flx)20

[ for F is constanct

| for F'=tf

integratcn of a

constant {ncrion

1 for lexing

W(Ey=a(3)A=v(3)

M

can be omized
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”- o . Solution Mariks
12. (a) In Figure 3, draw a horizontal line passing thru’ Q and a verticai line passing thru’ R . M
. - Lazcthe lines intersect at § and a be the inclination of L to the x-axis.
y,\-
™
£SQR = £SQC + ZCOR
= (%-G)H:‘r)
= /T"a—“i A
g
OR = 2sin—
2
tana =m, sinag = and cosa = 5 I 1A
Vi+m Vism?
Hencs xy = a+0S
= a+QRcos LSCR M
. . 8 :
= g+2sin ﬂcos(,f—a-—)
2 2
\ = a-~2sin zcos(cz.&-—‘g—)
2 2
. 8 g . . 8
= a~2sin 7[cosacos-;——-smasm—7-}
2 - g .8
= a- s —(cas — - msin —) l
2 7 i 2
l+m* = - =
Yo = 0-RS
= 6~0Rsin £LSQOR IM
8 8
= & -2sin—sin{x —a -=)
= o-2sir 2s { 5
9 ]
= o —2sin —sin(a -:--'9-)
2 2
g, . 8 .8,
= o-2sin —{sin@cos —+cosasin —j
2 2 2
2 .4 7 .4
=h- $in —{mcos —+sin =) -1
: 2 2 3
l+m . - -

98-AL-PURE MATHS [I-14
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- : Soluton Marks
, 3
() O y=3(=-D* (x21)
3 o
g L
o (x-)?
L
The slope of tangentof [fat x=a is (a-1)* . 1A
(i) The lengthofarcof / from x=1 0 x=a
2
= J‘a l+(9-}-l-) dx M
' \dx
d e )
= v xdx LA
1
4 1
= ST
= Ziat =) tA
(iii) Using the results in (2) and fet L be the rangeatto [ at x =4, then
{
m=(4-0% =5 by (i) LA
1 % y
6=2(42 1) by (i) M
B
14
= — 1A
3
x-coordinate of P
.7 T =. 7 '
= 4 -sin ?(COST-~[:Sm —i—) 1A
J 3 J

98-AL-PURE MATHS [1-15
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13. (a) Lzt f(x)=x-g(x), then f iscontinuous on /.

r(0)=-§<o Tand fG=T-L g
Pl 3 3 24

x=3(x) hasarootin .
f'(x)=1-g'(x)

= | =[~sin x+cos’ xsin x|

= l+=sin’ x

>0

f(x) is swictly increasing on /.

Hence x =g(x) has exacty oneroatin /.

(6) gfx)=-sin’ x<0

= g(0) 2 g(x) 2 g(—)
2 it
—zylx)z—
i .E4
fir 2
Q(X)El--,_'c!
243
xy 2 and x.. =g(x,)s! § =, ¢/
x, g/ forall n by Mathematicai [nduction.
(c) Forzxe/l,
lg'()] = I—-sin’ .‘:I
A\
. T
< sin’ -;J
JI
_ 35
\ 8

in
P W

98-AL-PURE MATHS [I-16
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Solution Marks

(d) (i) + = istherootof x=g(x)
glay=a ' | A
|, ~a| = | g -g(@)]| |

=|g'(@)||xp —a| forsome ¢ lies berwesn x,_; and « A with reason

by the Mean Value Theorem

< E-I Xy -a{ : {

. P x A
(i) l":n & s ‘4"|"n—t -al \
N . _ can ge awarded in
3 . . . cean
< (:’ [ Xpq ~al LM (iii) for the same
T method
7/ a
P}
<[ 3] 15 -el
(V]
limi 21 fe —al=0 !
n—»ck-‘-{) b !
{z,} converges and lim z, =a . L

N

(ii) |z, -;l<(*) l—--—c

"z
< =
( ) §
Take n =14 (or above), then

i4
3 7 A
l.ru—a{S(J\ T ool 1

¥ %5 100
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