Cp
. f_ ,%nqr&bl_... S

Solu=icn (Y7L

B (“\CL"'\QL\{ S CnLant_ Marks
1
. sp o afrTIY | afra) T
. . 1 =- aaj = .}.( - = i - e
1o (a) PTEELRTT gle 2) §l-1 2 Se LA
. 1 2 4\1(3 s)(z -4)
ap = =
s( -1 2) SAL 1
. e S : Lt - -
(7 0. ;
=101 1A
: , .
S (10} N
(b)y Let D = 0 1) then A = PDP X ’
A% = (ppP74)"
= ppap~t N » 18
- (2 -4 (7 o)”l 14 :
“l1 1o/ e\-12
L P By
= 2 1A
sl Ao 1A-12
_1f2°7% -4 ( 1 4) ,
OB 7 1AL 2
1(2-7%4 8'7“—8)

7R-1 4-77+2

3

J.tar= O (3Upages ) o

(86)




LTI TS T S o e e e e B A —
< Cr Solution Marks -
_ o 4-X 3 1 X
2. (*) is eguivalent to 3 =(4+A) 7 yi=a ser e amu e e 1%
; . 1 7 -(6+2) Az ‘ T
. . 4= -3 . ~Llov . < -
Consider A =.[ 3 =(4+4) 7 AL T
R O R RO O ) I
Yo~ K - . . T s . N '.. . hd ) 2 6- 14—757‘
. DU S — - A .
R 4 ¢S T ) -7 18—,
For (*) to have: nontzivial solutions, 4 =0 : 18 }/
- A.=0 or -3=2y2T i
A is an integer, e -
A o= 0.~ . - i~
*
4 3 1} 0
Thus the augmented mat is 3 -4 71}0
1 7 -6|0
PSS S U
: . 10 110 _
Wwhen reduced to Echelon form, it becomes 01 -110 1A
i 00 0|0
{x+z =0
y-z =20
lLet z=¢t, then x=-t and y=_¢C.

s.s.. = {(-c.c.c) : teR}. ' o 1A

(8)

' "3 — (4+A)
_s |7 .

{ - CG_—&—,?\)

(4-7) ijcz#ﬂ)(_e%—m) ~+9] S .

L%—m [ 2_+ + 107 42 ’-493 i .
o |

S D R + 3 C 18-%37& -2—7) -+ <‘5+7‘) |

(SARRLTEETE: “ATESFE’?.. = (4 A AT on = 25) +3C3W '6'17)

SR ;sqzmemg D REsaLE:

pecm =+ Gxe?(H..F:‘.n@E?\u

—.t:ezz&,.rsm“&%




T T T ‘Solution " e
j., (a)y = . x3+px+g=0 o
K AN ';'-‘\x(xz*-p)?-q' e -t
FIIO
. X ( ‘+p)~=q A - ) : - 1A
Let y=x1' then e, Pp* and y? are ‘the roots of the eguation 1M
y(y‘p)_ Qo ____,--,-...;_;__._ S ’ 2
i. e—-_-y’*2py‘*p y= q"o cr x°+2px~»p x-q2 1A P
Alternativelv . . ; :
(x-a?) (x-f?) (x-v*) _ L . ’
T o= J - (QI‘Q:’YZ)X:"‘ (B:YI*Y:QZ"'“:B X - a-ﬁ Y . ) 1M
e : : ” e T
and 'a"ﬁzw (a+f+y)?~2(By+ya+ap) = -2p - ,
B Y-w-c“aipf: = (By+ya+cf)i-2afy(a+f+y) = p? =
a?p? Y = q ) 12
the ecruata.on is x*+2px?+pix-g?=0. 1A
X2 3 T )
(by = 2 x 3| = (x*5) (x-2) (x-3)
2 3 X
x 2 3
~ The roots of 12 x3 =0 are =5, 2, 3. ) 1A
23 x
X 3
Note that 2 x 3| = x?-19x+30 ,
2 3 x
! -
putting p=-19 and g=30 in (a), A M
2p=-38, p?=361 and g?=900 . ' P P
The roots of x2-38x%+361x-900 =0 are 4, 9, 25. — X T
(6)
|

kWS

f»

iis‘ ﬂ—-
[’ &
wg ‘-

= r’}_.-,.u.“ S

v Sy s -'wduan-”rvm




el . § 02 B U Vil & g V2 AR IF O &

T Ll e e ‘Solution —- —_— L dari .
aRE N T :
4.  (a) Za,bk = 5B, v (5;-5) by .. = (S,=5,0) b, 1M
It : o
. - - . - TN
= 5, (by=by) +5;(By=by) * o - Spy (bpoy=bp) = SePa- 1
R P
'Aiéernativelv

’f‘he statement clearly holds for n=1l.

I Assume it is t*’ue for n=m, then

e T j
Z akbk ¥
okl
m
) . = E akbk+ar1bnvl '
. = »
= 5, {by=by) *5;(by=by) = ... *Spy (byy =Dp) “5Pn* (Spey=Sn) Dany - 1M
= 5,(b,~b,) +s,(by=by) « ... + S (ba=bpet) T SperOner - 1,
The statement is proved by using the principle of ‘
mathematical induction. . 1
‘(b) For k=1,2,...,n0-1,
“ by2b,, and msssM,
m(b,~b,) &5, (by=by) s M(b;=hb,)
m{b,=b,) < 5,(by-by) s M(by=b,) - )
Mm{(b,,~bn) § Spoy (Bpoy=b,) sMb,_ ~b) - - 1
: For k=n,
b,20 and m<s sM
I
mb, £ s b, s.Mb, 1
Summing up the inequalities, we have B
. n - B = - -
mb, £y ayby s Mb, . e 1
oy :
(3)

Q.. mrresm Uﬂ"““lt‘ ta
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m—v-nxw-\
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. — : Sclution Marks
é,. . By the given property, we have’
N S , 2 - . . : <
1.+a1) e LTI e —m o
.a,= . L
1 .2 .-. R —_— » I

- L . ' 12 : ’ v
L |

a,=2n-1 holds for n=l.- .. .

/ B

Assume a,=2k-1 for some keN. - o

. Lo
: . - » .
Co (1+ak_l)2
- al¢a2-¢-_ . "akq: IR 3
2
[ 1+ay z 1+a,,, ? ‘
- 2 +ak'l= 2 3. 1M
2k 2 1l+a :
1+2Kk-1 - ke
- ”*‘*"[ 2 1] . =
- 4k?+4a,,, =1+2ay.,%ap," )
//'———-—« - —— —
- ay.2~2a,.,+{1-4k?) =0 — —
- (g —(1-2Kk)] (@, - (1+2K) ] = .
Ry
- 8y =142k (= @p20)
. .. "

- Ay, =2 (k+1) -1 .

Hence P(k+1) is also true. R
By the principle of mathematical induction, T
a,=2n-1 for neN. ' ' -

(5)

' g__g@ﬂl CT E@

%
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b T T T T e -.Solutlon o Marks
6. (a) 2+z=0 =— 2Re(z]=0 . )
: I ur Tinary ':z*O‘)'- — B -1
. “Z_1s pu Y g . ol \\.
= Argze=sZ. T T ——
- . 2‘
Al.ternative‘ll'
Let z=x+iy,; then. (x+iy) +(x-1iy}=
- =0 ,
a . = z=1y where y=0 (~ z=0) 1 i
¥
i
- ATgZ=z2— 1
g 2
3
(B)  lzyrzl=lzn-z]
(2,+23) (Z,725) = (2,~23) (z,~2,) ¥ any
(z, +zz) (z +zz) =(z,-2,) (Z,~Z;)
* |zl|2+|z2| "'2122*2122 |z, ? *Izzlz’zxzz Z, 2,
2(2,Z;+7,2,) =0
v Z,#0
., _{.‘L_i- zl =Q l
ZZ 22 )
Since -—=»0,. by (a),
2
. z x
Arg L =:z— 1
. 2

*RES- IR} C'EED,:EQ“ESE{:

T B R R S THR e - T &uw
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INALO 1 INING T L) PNED Y

- - Sclution

Marks —
. . - nemel _ - n
7. (a) = (Lex)Te(1ex)Eid, s (pex)aen = (27X ~ QX" for x#0 N
CQmoaang the coeff;cxents of x7 on both sides, we have 1M
c? +C““ .+CT" = coefficient of x%' in (1-x)om
= & 1
g} .
(b) 3 r(r-1) (r-2) (r-3) /
AR L r-s.
. m-4
= (4])2 qu 1M
r+$s
>
= 24[(cf+cf+...+cf’“) -c:']
= 24(7 - 1,
Hence for k24,
X
E: r(r-1) (z-2) (r-3)
-0 .
41 : : if k=4
.k
4t + 3 r(r-1) (r-2) (r-3) if k25 13 + 1A
: res \
_j24 1f k=4
24 +24(c7r-1)  if ks
= 24C5k_1 1A

\mrr.,

: 94—&1:‘-9011}3&‘ MAms’- r'A

(7)




2
s
e e e

/‘, ’ ) Solution Marks
abc . -
8. (a) det(¥).=.|c.a.b ,
bca
a+b+c b c
= | c*rarb a b
b+c+a c’'a
Lo Lbc .
= (a+b+c)|1 a b o
lca /
14
. = (a+b+c) (@3+b*-ct-ah-Dc-ca) 13
- = .;:(a+b-c) ((a2-2ah+h?) +(b*=2hc+c?) r(ci-2ca~c?) ]
= Llavbre) [{a=b) = (b-c)?+ (c=a) ) 1
v a, b and ¢ are non—nevgati.ve- real numbers
- det(M) 2 0 ¥ _ ' \.
1 (a+b+c)? = al+p*+c?+2(ab+bcrca)
> a?+b?s=ci-ab-bc-ca .
dec(sn ¢ (a+b~+c)’? 1
) (4)
(b) The statement clearly helds for a=1l.
Assume the statement is true for n=kK.
. Mk'l = Mkl\’!
By expanding MM, we can obtain that #*'! is of the
required form and
d,., = aa,+chb, +bc,
by, = bagrabyrcc, | 1M + 18
Cpu, = Cap*rbby+ac,
Obviously, ~ @pers Prays Cpoy 20 1
Further, e *bea*Ceu = (a+rbrc) (@, *rby +c,)
= (a~b~c) (a+b~vc)*
, = (a+b+c)*? 1
By the principle of mathematical induc=ion,
the statement is true for all positive integers n.
. (4)
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: % - Sclutien Marks
é. (e) (i) If a+b+c=t and at least two cf a, b, c are
non-zexo, by (&), .-
‘.<_"det(t‘!)‘~=‘%f-(-a-b)’v(b—e)’+(c-a)’]
L
- = (a-b+c)i-I(ab+bc+cz) 1a
- TtV iz e taln B T 1a
. lim det (M%) = lim (dec(m]® =0 1
n-e= n—=
(1) v 7 decls®).=- Zl{ag-b) (b mc ) Pelc ma,) ] X
> X 2
- E(aﬂ“bn)
= 0 1
and lim dec (M%) =0
a== oy
N . 1y
. *¥ . . \
lim —Jl(_a,,—b,,) =0 = lim (a,-b,) =0.
n-& 2 n—ﬂl .
Similarly, lim (a,-c,) =o0. 1
O~
(iii) =  lim (3a,-1) = lim {32,%(a,+h,*c,) ] 1
. n——“- a'—ﬂl
' = lim [(an—bn) 4—(an-—cn)]
: n-e= .
=0
..\1
lima, = +. L
e 3
(7)




t.j_",‘.‘. -_._r [ ~—
'x;, . — Salution Marks
9 (a)y (L) Suppose on the con:.rary that (II) has a sclution (Xq.¥e) s
then (X, Yq.1) would be a socla. of (I) other than the .
trivial solution. ' ) 1
(ii) (a,v) .is a solution of (II)
- S (u,v;Ll)~1ls a particular solution of - (L) . -- 1
- (uc,ve, t) are soluticans of (I} V ceR
(Lii). I£ (Xg) Yar Zo) 5 & solution of (I) and Z,*0,
then (_)_;"_,-X.E.,l)'wéuld be a solution of (II) /
9 0 4
. which contradicts the condicion that (II) has no solutiocn. 1
Hence solutions of (I) must be in the form (Xq,Y.0) . 1A
»
(%)
SYCRICIPFE .
(by (&) A = -7 s-k -i| = (k+2)(k-2) (k-4)
-8 & k-2
(I1I) has noa-trivial solutions when A=0 1M
i.e. when k=-2,2.4 , 1A
" (ii) By (a)(L)/(ii), the possible values of k are =-2,2,4. 1M
, -1 111
(1)  If k=-2, the augmented macrix of (IV) is {-7 711
. -5 61 4
which 1is inconsistent. 1
_ -5 11
(2) I¢ k=2, the augmented matrix of (IV) is |7 3|1
' -5 610
tol -t o
Tt beccmes |0 1 ] "'j when reduced to echelon-fcr':'_r'{.v"
0a| of
1A

(IV) is consistent with soluticn (-—i-.,-%) .

P I Vo Resadad

PURT -MATES..TB.

P et dtiad

ESTRICTED:

e e SR P T S T




Scluticn - i MAIKS

17 g b e men e s i S == - -
' ) -7 1} 1
(3) If k=4, the augmented matrix of (IV) is |-7 1| 1].
W e -6 6| -2 3
1 -
rto] -2 '
Iz becomes. Q-Ll_fé when reduced to echelon fcrm.
0o o
B » (IV) is consistent with sclution (-{},424 <. . A
' -7 /
14
I I
-11 -1]0
(Lid) (L) If k=-2, the augmented matrix of (III) is |[=7 7 -1{0[.
) -5 6 -4{0
»
-1 10
RS
It bec?mes 0 0 1] 0! when reduced to echelcn {orm. 1
i 0000 ' -
. §.5.={(¢c,-t,0}: cgR} J5:§
(2) If k=2, by the results of (a)(ii) and (b)(ii),
s.s.={(c,t,-4c) : ceR} ; 3
(3) If k=4, by the results cf (a)(iil) and (b)(ii), : .
s.s.={(2¢c,5¢,-9¢) : ceR} 1
. {10)

- |
R R . . ¥ - ‘i' ..
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Scluticn -

Marks

Hi

- 10. (a)

b and ¢ are linearly dependent
x,y,z€2, not all zero, such that
_aryw+ze=Q
The sysiém of homoéenecus eguations
ax + by +cz=20

a,x + by v,z =0 has non-trivial soluticen
- re X" b]y e C.AZ"?_-_O;’-:_- T

a, by cpf vy
&, by & | =0

4 by o )

(b) For any x=(k. &, ky) in R}, consider the following

system of linear eguatioans:

(iii)

(iv)

)
ax +by rcz=k
a,x
a.x

+ 1
F.
A
o
N
fon
~
“ 3

a, b and ¢ are linearly independent,

by (a), A =0 : : .
the system of eguztions has a. unique

solution (x,. X;, X3) -

there are unigue X;,X;, X;€R such that

X = X2+ Xh xa .

S represeats a pclnt when

ea=bh=c=4.

5 represents a line if '

one of the vectors &, b and ¢ is non—zerc,
and the other two are scalar multiples of it.
S represents a plane when

twe of the vectors 2, b and ¢ are linearly independent
and the third veczor is a linear ccmbination of them.
S represents' the space when

the vectors a, b and ¢ are linearly independent.

)
~

(5)

=

[

1A
1

—

1A




R0 .
Selution Marks

4 -

3;1_, (a) (L) For any 2,, Z; € T with £(z,) = £(z,) , we have
. E(z,-2,) = £(z,) ~E(z;) =0
R R L ' S 1
Hence £ is ~njec:;ve
CINZ el eee e )
(ii) For any z€C, z -—x*yi fcr some X.Y € R.
flz) = £l x - E(D) v
= f{i)x + 1L}y
= (x~yi) £(1). y 4
= z£(1) by i
14
, .
w f(i) = 1f(1) =0, . E(i) = 0.
Hence f({z) =0 = ==0.
By the result &f (a)(i), £ is Lnjeczive 1
>
For any zZ € C,) f_(z-.) € C and
‘i ' = ‘
.__.f':__ 1 z = z_.
f(ﬁ(l)) £ ) £(1) L
~ f is surjective.
(4_)
(b)y (1) For any 2Z,, z, € C and «, B € R, )
g2z, +Bz) = Aan=pz,) + plaz,~Bz,) 1
T (lz\ pz,) + BAZ, *nZ,)
= agiz) *-BC(ZZ) b
® g is real linear.,
(ii) [=]:
' If g is not injective, T z£C such that
z *» 0 and gf{z) =0. 1
I - lz +uz =0
- IMlz] = [ellE]
- IAf = unl. i
- P'

99 %




e — AN\ D) 8 AN N A G ) ke

R v ‘ Solution . ‘ Marks
(-.]: -t . - . .
1e |A| = |pl =0, then g(z) 50 which is not injective. 1
1f£ |A] = |p] » 0,7 then X = yp for some y € C witn vyl = 1.
consider the eguation g¢(z) =0,
- . -Ai’t}z“‘j}l?i:' 0"'—_,,‘??:' . P -
vz 2o
yZ+T=0Q TITTUTTC o ‘ 1
Let z = x+yi and v = a+bi where, X, Y, a, be R, then ¢
{a+bi) (x+yi) ~ (x-yi) =0 1
r
((a+1)x-byl « (bx+(a-L)yll =0
- - { {a+l)x-oy = Q
(") bx+(a-1l)y =0
a<l =0
= =22_7,.h2 ]
b a-1f  © Lep *
.= 0. (- a*-b? = 1)
. The system:'(;*) has nontrivial solution 1
-~ g is neot injective. '
(8)
(c) Let z = x+yi whers X, Y € R, then
f(z) = E(x+yi) :
= x£(1) +yt (i) . 1a
= zb—if k! -' .Z"_Z. 1" 5 X
s L | 1n
= Lie(1) ~if(D)]z+ S{E(L) +1E(D)]Z
2! 2
-, 1 PR _1l,c R
i.e. a-——2-[f(l)"lt(l)] , b—E[L(l)*lt(l)] . , 1A
{3)
- - (_“_
. N

SASAT-PORE: MATHS I

-t




FI . Solution S T T T 4arks
12, (a) (L) pix). = (x-z) (x-Z) (x-z;) (x-T) , 1
= [X:‘.’(Zm,“?ﬂ X*Z’:EU (x3-(2,+2;) X+ 2;2,] 1A
= (x®-2xcos, +1) (x*-2xcos8,-1). 1
(ii)- - Taking, legarithm and differentiate w.r.t. x
on becrh sides, we have . ——— e
_ o/(x) _ 2(x-cosf,) . 2 (x-cost,) .
L p(x) x*-2xcosd, ~1 x*-2xcos8 -1 . -
Lo e x-cosf x-cosf '
/ 1 2 i
- o/(x) = 2p(xX) | — - - — 1
. . Xx*-2xcos8 +1 xi-2xccsf -+l
(3)
: () ~D (W
(by p(}f) - P(K) S (s} (= '_D(W)=0) 3 1M
X=w X-w- .
o (xt-wt) e, (P -wd) say (XP-w) ey (X-w)
!‘.}' X=w o7 .
1 ) v
= (XP+xPwexwiew?) w2, (X7 xwew?) v, (Xx+w) *a; i
= xX3e(wea,) xi+ (wiva,wea,) x+ (w'+a,wi+a,¥=a,) 1
()
(¢) For r=1,2, B
: x-cosf_
2p (X))
x*-2xcosf, +1 .
- Dp(x +p(._*<_)_ -~
X-Z xX-z.
= 2x3+[{z,+7;) *2a8,]1 x*= ({2} +Z2) ~a, (z,+Z,) +22,] x
“((z3+Z,0) ~a, (27 +2.7) 2, (2.-7,) ~2a,] by (b) 1a
Eence by (a){(ii), we have
' p/(x) = 4x3+(s,%4a,) x*+(s,%a,5,+4a;) x*(5;-5;8,75,8,744,) . 1.
On. the other hand,
p/(x) = 4x’+3a,x +2a,x*&,.
By comparing coefficients,
3a,=s,+44,
2a,=s,+a3,5,+4 &, 1M
2,58, %5,2,+5,3,-4 &, ,
s,+a,=0 -
- s,+&, s, +2a,=0 . 1
- §,+5,8,+5,2,+3a,=0 .
When n=4, . )
S+, 5y a5, ray s 442, = p(z,) +p(F) *p(Z,) P (F) . : -
.‘ ) DU = 0. ' ' 1
] « L . ) T (7)
. o

Y Es -

BURET MATHS 3;1‘_;3'

B S R S TS S R



- N M e B B~ e m gy A

= ' Solution ce Marks
13.  (2) A(m~1,m+1) *A(m, n-1)
‘ = L) (L=x®?) Lo (=) = (1-x ) (LX) L (1m0
= (1-x3H) (I-xTY) ... (1=x7) [(1-x7) - (1-x7) ] ' 1A

= Alm+1,n)x®(1-x""")

whictk is divisible by (L-x*')A(m-1.n) .

) (2)
() (i) v A(L,a) = (I-x) (T-x%)...(1-x9) = B(a) ' ;
+ BA(l,n) is divisible by B(a). 1/
+ A(m,1l) = (1-x3) = (1-x)(l=x-...=x"') and B(l) = (l-x)
- . A(m,l) is civisible by B{(l}. 1
Eence P(1,n) and P(m,l) are true.
»
(ii) By (a), A(m+l,n+l)-A(m,n+l) is divisible by (1-x*"')A(m+1,n
. A{m+l,a+l)~-A(m,a+1) = q(x) (1-x*"*)A(m+1.n} for scme q(x) €P(x) 1
(Mbte preciéely, g(x)=x.] : , ’ .

= P(m,n+l) is true ) .
. A(m,n+l) is divisible by B(n+1) _ 1
; P(m+l,n) is true

. A(m+l,n) is divisible by B(a)

-

~ RHS is divisible by B(n+l) -(v B(a+l) = B(a) (1-x7%).) 1
~ A(m+l,n+l) is divisible by B{a+l).
Hence P(m+l,n+l) is crue.

')

(iii) By (b) (L), P(1,k+l) "is true. 1
If P(7,%k+l) is true for some +ve Llnteger 7,
- v P(J+l,k) is given to be true,
~-by b(ii), P(j+1,k+1l) is alsoc true.
By the principle of mathemacical induction,

-

P(m,k+1) Ls true for all +ve intagers am. ’ 1
{10)

(c)' By (k)(i), PB(m,l) is t:uélfor all +ve integers m.

[

Assume F(m,k) is true for all +ve integers m,
P(m,k+1) is also true for all +ve integers m by b(iiiy.

=

By the principle of mathematical induction,

P(m,n) is true for all +ve integers m and n.

]
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o, HKBL -
o7 AT X e — . soluzion Q9T Hortkiy S dationt Marks
: - !
1 ——1-‘-;&-_; B -~
im 1-x? 13 2
1. a lim 222 = lim \
(&) 323 I A
1-x- -—S—X - 7)027‘_4
_ lim 5. % feaT
R S RN . WS
= 2 ' i D e Ak
2 -'1"_" JALe>
Altermatively == === ; -
Let t=x'°, then x=c*® and -1 as Xx-1 S
lim 12¥X - 1im 12¢°
x-1 -%x  ©-l 1-¢f
= lim (2=8) (1ec+e?ecdect) -
c-1 (1=c) (i+0) 3 o
= lim L*f+c?ecd+et
t-1 1l+c
4 = E 1 =
(b) lim (secx-tanx) = lim [t —55325)
et -1 \Cosx cosx bo b
<73 - O ;XA
= 1lim L-sinx h Ldo-x L AT
- llT cosX ()'/‘;g /o X e (.\,\,»\,,b.,
X"? >/ Co A/_T
) 57\.‘1-«-.1'»
- s g i
x-2 L TP
=0 1 L0
A oy i
Alternativelv
Let t=%—x, then x=’—§—c and -0 as x-—;f-.‘
'
lim (secx-tanx) = lim [sec{=-f)-can(—=-c)]
x-= £-0 2. 2
2 .
= lim|——-cote¢
-0 \ sinc¢
= 1lim l-coscC
t-0 sinc /A
2sin?L
= lim :..._.2_.__; )
t=0 2sin-<cos=
. 2 2
. sin—g
- : . = lim =
(670 cos.E .
U2 : -
. = 0. . . - 1A
) ™ x VP ) = /,‘), ..A“_{:__ >t ——n
Lo Z; Zzn_?_ ol {Adre r—_ak'.) &7 ( 7== ) ) ~
’ = /i ¢ /-[.'21 ’
> T=r- -
— L= R
/+C

e R s

1% 4

b e




Solution

Marks

2.+ (a) f{can?xd.x_';_f._tanx(seczx?l)d_x i L 20002y
= ftanxd(mx) ’-f dlcosx)
cos X
== ity '-l-_.-. ..."—:_.__._ PO A _ - . Lt ‘.- A
A A=L3tm2x + lnjcosx| » ¢ 34 Fo- ComareT 1A + 13 (é:
e tre o aema . — — ———— e o — bﬁ dowrh 8T see - -
e o ,d,T—l—?D:S . T A
- Lord 0o agvlrs |
xt-x+2 1, 10 2
e L2 ldx = [~ - ~{dx 1M
(®) x(x=-2)*% ][21 2(x-2) (x—2’)'} 2-"‘;%*(
e TUIIATTTITLLTINTL L SLTIZEITI L U L K A
1 1 . '5’*'/5::(
= Eln[xivllnlx—zi- Z_+c ZA Fem al Frae
AL & bt ¢
3 (6)
[
’{ A
! 1
. : i 7‘7‘»—L Has il
3. Let the direction ratios of the line be (a:b:c), then Pudey
a+b+c =0
a+2b =0 . iM+ 1A
- a:b:c = —ZQE;IWMZ( or 2:-1:-1 etc.) 1A
The equations of the line are.
x-4 _ y=2 _ z*3 '
-2 1 1 . . - 1A
. - o 7 - -
D'P.c‘j 7l Llow = (3 #E) x (F25) /M (4)
n )- ,i
= / ’ ’ .é
/ - o /
Y a4 /4.

%
5_
{
|




Soluticn ’ 7 darks
4.  (a) = 1+sind
-l = | = | = | = | 2= | 3 | sx
G 0 6 P 3 2 3 4 6
e i
r 1 1.8 1.7 1.87. 2 1.87 1.7 1.5 T
| 7 | Sx | 4= | 2% | sk | 2% | 21z
e ™ 6 4 3 2 3 4 6 R
i
r 1 0.t 0.3 0.13 9] 0.13 0.3 0.t i’
2
2zr ® N
3 =
-
—35 T _75
4N J 04 ‘ '
N //
S .
= < .
6 N s 6
N /
N ’
N 7
AN 4
Ve
N 7’
AN Ve
~ /
1 \ g
7
r ¥ 7 O
7 1 _ FrT Ss
7 N : Aharpy
Ix 7 N, iiw ' 2 2l Tn
§ 5% 4x 3F spim
4 3 2. = 2 -/ :3— Ple
n Sy das /2
2 . 3 . . «
(b) Area = %f ¥ r2dg ( or f; ridd ) NS Al
° "3
= 1 2= 1 591 2 1 ;L,H-dé
= _ifo (1+s5inB)2d8 1M v
12 ] 1-cos28, . -
= = +2sinB+ ——=22-)c8 : '
Zfo (1 ===
113 sin2072" Y
= =l1=8-2cosf-=2——~ 1A
.2[2 4 0 & (/"'}4-
37{ . P’ld}‘l
= = 1A 27
2 - A 13
: £ :.y;‘j?
- (5) 7
. ’ s ST T ~
) = r—-—':'\, = - ) : : N . "l” .
oLt - ! T e Sl
A
!
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TR : . Solucion

Marks.

'] 1
*
.p"*’ .!Mn
3
w "
- . [N )
B es
. N 5- - N
(W) i - e
n|°’ i 5
e
] W
2|
[ ~—
[4:] Le ]
E e
@ Ll Bl
]
w
¥l
L
N
=

nen
lim . |lim 8 3" 1

fm= Sz T |nme T " -451:18
&
E3
8 _ 1., 1 ;
= — ~=sind ( or —=(8-sinb) )
4 4 4

6. If x=0, the equality clearly 'holds.

If x=0, let y = Xt, then dy = xdcr and

f:xf(xt:)dc - f;{f(y)dy - f:f (£)de

Let F(x) = f"f(c)dc, thén F/(x)=f (x) .
[¢]
o . .
if f fi{xc)dec =0 for-all xeR,
Q

then F(x) =f°"xf<xc>dc=xfo‘f<xc)dc=o

S Jr e a1

s B agr
_ R i TR By aar ot
. . . - i —_3 = . - 'V: -
ik ’{/ =z / ) ) °
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Mark
7. (a) = £/(x) =sin(cosx)D> 0 vX-e[o,’_Z’) 1 {%):__‘
R . J. f*-/‘\
~ f is strictly increasing on (o, Xy . 1
. =f:is itnjective-on [Ot,.-ﬁ) o 1 _
{(b) = f(g’(x‘))==.x_ @" .
A ENg ) gl (x) =1 Tl
PR, P S—
£llgi(x))
: £(1)=0, ~ g(0)=1 1A
- 7 - 1 - 1 &
Bence ¢0) = grreos(glo) 1) simfeosis >3 %léwg,
‘_.: = /- ’ou_¢> bodar X T p?,v_’ad
Alternativelyv '
s g({f({x)) = x
s gl{E(x)) £ () =1 1A
- £(1)=0
~ g’(0) £/(1) =1 1A
D - . 1
g'(o) f/(1) sin{cosl) 1n
. (6)
X .
¢b> o=/ AL esaxy oy
oty .
== Al Aaxd
elx _ c/ o
g~ £ : /4
. o
T A Ceeex)
?:’0 2 X=). )M
?’/{>~ —_—
A= Coa) /4
ad L1 J'ln._) »f/h) L WERew X >

x. ) R
P LRl eaydr = [l en

il /.
? i Ll dniddy =0 /4
Vs lemny e P xeloE>

,AJ'b‘ 7 =4z




- Soluticn T T T Make T
8. (a) If a<y, by the mean value theorem, 7 //EL/;u T/\Joﬂ-/ri
L - T Yend
;S fe(a,y), such rhat S =ef> e* ) P ek 0T
: - - T . azmﬂr——/wy
- ) )y oA, 7“4. i
y-a>0 e"—e > e*(y-a) /ﬁs— A -h>
If a>y, by the: mean “value theorem, 7Y
Yead ¢ “-Cbl-fd\ T AT
3 CE(.}’/a) guch that ey:: = el ¢ et M”"""/bf
L ymas0 . eT-et> ef(y-a) B
1f a=y, the equality holds. [ :
alterpativelv
V a€R, let f(y)=e”-ei-e*(y-a) "
£(y) =e-e" 1M
- e* is increasing. on R '
, - - 34 j/2> =02 . ,
.-..' f_ (}:) <0 y<a JM/?) - ?
£/(y)>0 Vyra ""/A>=1 >0 1
Hence f£(y)2£(a)=0 V yeR
: . : ) - I
i.e. e¥-ed2e*(y-a) 1_;(":3*"’7
..71»\4‘-» .
(b) Put y=x° and a=% in (a),. we have 14 T
A=
1 i
eX-e? 2 e (x? -~-]31)
1 x,‘ 1 % 1. ‘ 172,
fe d.x-e’f dx =2 e (frd.x--i-f <1x> 1M
° o ° [ ~ .
, . J-rx.. fjumnj 5
- T 2 cad J] - o
dx - 3 3 -= IS by
f e e T Frigatay
3 2
f eXdx 2 e?. 1
o
' (6)
i
: =L . i
Ao £e Gk TR e G = iin (AT e —
: ’ . = .- N .,,( R 1 -/ B ()
N e o o
2’““/ A}Tz‘: /3
. _5\-_ R 7'P/' =
' ‘ - T r=€ .
SRS N
eo/', .

...... N

e A e T
.- P A e

P

RESTRI c:?ﬁt—;&tgqt;;f

el et S PLALA




P . Saoluticn Marks
. o 1T x2 Ty L i e e e
- (a) Sub. XTTf*g,:%nE? .fzz*2;=l , we have

(azmz*éé)x:4iarcmx+a3(cz-b:)éo SO 1A

1f y=mx-c is a tangent to (£), thea A4=0 . 1M

i.e- 4é;c:m1-4§éi(éa;b:)(a:mz~b:) = Q
c3-bi-a’m*=0 ) - - 1

= P(h,k) lies;;n;:y=mx¥& .

c=k-mh . . ... ... . _. .

- (k-ms) *-b*-a’m* = O : .

(hi-2%) mi-2hkm+k?-bi=0 : i

{B) (i) Let A=(x,,¥,) and B=(X, ¥ .

(1) the tangent at A, T,, has ecuation

k]
XX, ¥
—'f-“-——_,""‘"_ ;
a* b-

(2) the tangent at 5, T, has eguation

xxz*y?2=l
. a? b*

7

+ P(h,k) lies on both T, and T,

hx, kv . k3
—Z+-—=1=1 and s S
a? .p* . a* »p?

, .
Thus the equation of the line AB is

_h'_xﬁ'_k.Z:l .
at b?
Ed»_&}::'.
a? b
ii Selvin -~ e have
( ) g xl *.:V_z.=1 v v
PR

(a?k?+b?h?) x*-2abihx+a‘ (b*-k?) =0 .
the x-coordinate of the mid-pt. of ASB
I

2

{sum of rocts)

ha?b?
alkeph?

Similarly, the y;coordinate of the mid-pt. of AEB

_ ka?b?
- aikiephip?

(4)

-
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A Solucion Marks
3. te)y (1) Tf one of the tangents f-om P ta (E} is vertical,
o ' then h==za or.h?-a®=0. 1
The tanqents are perpendicular
itg P=—(:a,:.o)
1ff P lies on x3+yi=aiebt. 1
ul(-‘. P R Dot
(2) Tf the tanqencs from P ta (E) <an he written as y=mx-+<,
ghen h*-a%=0.. ... . 1
By (a). the slopes ‘of the two tangents are the roots of
the equation “(R%*-a* )m‘—thm+k~- pi=q. T o L
. . i
. r
The tangents are perpendicular
i£f product of rocts = -1
2_p2
peg T2
h=-a* .
.
iff hiski=al+b? 1
' (s) *
T e - mmTams
Thare Li oc LTSGR i
T xv




Solution

Harks Cme
- e s W '
3. (a) (b £ ——%—(———5—1— (x=0) 1A
~ IVx{x*+1)® :
g(o~h) —E(Q)Y _ 1 - s as h-20
h' ly/ﬁ(h:"l‘ .
££(0)~ does nct exist. 1
(ii) -~ £/(x) =0 when X=a—to . o 1A
vz
- I
- - 1.1 1. 1 - 1 L 1
(—cl -—r = m— (-—_lo) O (0’—-) e (-—lc) /
x vZ vZ vz . vz vZ vZ v
£/ + 0 - = + 0 -
£ ’ R.Mzax. s R.Min. ’ R.Max.le
¢ : . 1
£ is increasimg on- (-=, -—1 U (0, -:2-] . in
. L 1
£ is decreasing on [(--—=, 0] U (=, =) 13
g 7z 1
(iii) Frem (a) (iiy), (0O, 0) is the relative minimum” pt. 13
3 3 .
(——3-,—£zi) and (_}_,_iZZ) are the relative maximum pts. 1A + 1A
Jz' 3 /2 3
(8)
% E Y 2 -
(B) (i) £i(x) = .2(145( 23x*-1) 13
9x YX{xt+1)?
2{x2 _23+/383||,2_23 —fﬁ?\
- 28 28
9x YX (x*+1)3
£7(x) =0 when Xx==X,, wheres X,= -2-3—-;—-— ‘as'b (=1.298)
X (==, =Xq) ~X, (-x,.0) U (0, Xx,) Xq {Xq, =)
£ - 0 - Q +
) (-%. E{=xy)) and (xq, £(Xq)) 1M + 137
) (approx. (-1.298, 0.443)._and (1.298, 0.443)]
are the points of inflexion.
CiL) .f(x) -0 as x—z= o
- The x-axis (y-O) is an asymptote. 1
There is no vertical. asymptotes. - '
(4 .
. ) S S .
, . ) . L ) e
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Sclutiaon Marks
- ) ) - - R
: 4 L3
i anx g —— x € (0, —
11. (a) (D) ] X sranx < =& for (o, 4]
a l
x? < tan®x < -‘_3_-) x"  for x¢€ (0, 21, neN 1
.E * 4 n :. .
- ‘xfdx . I, s |— fafdx 1
. 0 TTEIAR] e
— ..._.3 . e ————————— _:_,.._-4_. - a1 — — - . - - .
. f‘x“d_x: _.]:_fx""]n‘=__1:_.(f. -
e fge e e - n...l\ -1 4
- : n~-Ll
s _’-—-(1) s T, < _—l—(-"-) . 1 .
o-1\4 n+l\4 g
i
' 14
" : 1Ty oL
(1) I,20 and I}EEE(?) =0, 1
by (a) (i) and the sandwich rule,
. »
limr =0 1A
a—d
1
. id .
(Lil) I, * I, = f‘ (tan®x+tanix) dx
Q
.1
= f ‘ran®ix(tanix~1) dx
o )
= : ]
= f‘ ran®ix secix dx M
0
, x
= —=_fean™'x 1A
= o
= 2 for n=2,3,4,... 1
n-1
(8)
g
, (-1) %t
a =.
(B) (L) & = L “3r
= (_l)bl(rzk* zk-z) i
=1
a o=y
= Y (-L)FHI ¢ DRSS SRy 13
k=1 k=
= a-1
= 3 (-1 Ly - Y (FLF L, 1A
k=1 L=V
= (-1)°7L,, + I, ia
_ . .
= (-1, - 1A
(ii) By (a) (i), lir: I, =0 - 1K
- lim a, = = 1A
- 4 -




(IR B A N R e a cewes e o P
v e solution’ Hazks‘
I . £ (x+1eh) =E(x-1)
: 1 +1). =.1im
12 (a) (1) £/{x+1): S hTo ‘ A 1
o lip Elxsm) 28X} py cond. 8
S h=-0 . . '
C= EN(x) VY xeR.- c1
Alternacively
£lx) = -SE(x) .
ax .
q ’ S . ‘ /
= —F(x+1) | 1 '
dx
= E/(xv1) S (1)
ax
= E(x-1) » 1
O
! ' (2)
. £7/(x) :
- = - A4 Q.
(ii) g(x) FTo0) XE€ » . l
. ] oy o Elxrn)
i g("'l) = f(X+].) .
) !
= -%-(%{}-{-))— by (2) and cond. B
= g(x) Vv xeR. 1
(iii) Using cond. C and differentiate w.r-t. x on both sides,
e X x*l Le Xy Xty - g/ -
z;(al)f.(d‘)* (4)f(4) £/({x) i
NN 27, X+1
_ _1:‘(4)+I(4)_ £/(x) \
4 x zry X*1 Xy =Xl -
ﬁ(q) -(4) 5(41:(——-4) ‘
_ ElXx)
3 . :
1 X x+1
- = il A = VvV xeR
4[9(4)+g( : )1 = gix) X€ 1
(6)
L —
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[- . I A N e’ R 3 WA Cepe R mmw ewws A ) o N
Soluthon - - : Marks
12.. (b} (i) w-g(x)=g(x+l) - V xeR,
s~ lgix) s V¥ xelo,1] -  Jg(x)|s# ¥ xeR 1
1l x x+1
iii a < = Kl
ey @y, el 4[}5(“ R ]
< 2w
4
- %
= = Y xeZ SR GRS
= . . 1 |
o ¢
Similarly, if lgix)] = ? Y xeR /
4
then |g(x)]| = ad Y xeR 1
. 2K~L
Inductively, we have
lglx)| = ?M; "V pneN, xeR * 17
1im M =g .
1= 24 ‘
3 g(x) =0 V¥V xeX 1
(ii) By (b)Y (i), - .
lnf(x) = ¢ for some constant ¢
- fl{x) = e which is also a coanstant . . 1
By cond. C, (£(x))*=f(x) v xeR
- £(x)=1 V xeR 1
(7)
ind ;I L 1;= s . _ i -
2w ke sané'a:‘:‘ puie, WimoIoe Cn ]
- N - i . .
) (7%
, Y

deh pano" Mamyn, TS
~AL—PURES mmwé IIB
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Salution.

T. T o
11. (a) For —f-z- o ‘O < cosx $ 1,
. Qscostxsl . 1
" h
Hence L, < {fzw dx}‘“ 1
. .- . ‘T'“ - (Y -
R -
= n% . 1
M (3) b
;
14
(b) From the graph of <9sXx,
cos X lncreases on [-—;‘-,0] and decrceases on [O,—g- b
cosX 2 I, 1££. cosx 2 cos-;—
iff -1 s X5 e 1
. , 2 2n )
Thus
1 1
L, 2 {f_zf cosixdx 1
wn
. 1 1 .
= {[F )“dx} 1
Ty
N .
13
= rn(—a—)“ N 1
<
, (3)
2 in
(e)y (%) Let y =x%*, then lny = “;X_ h
lim lny = lim Inx _1im X 2o 1
X~ D) X X=w X
1
y-1 as x-= - limpg?® =1 1
=<
L4 1
(ii) From (a) and (b}, rn(T‘])” = L, s x* 1
(1) Mmr, = lim cos — =1
n—e n-< ! - -
lim r (}.)—; = (lim r lim . =1 1.
- n—os et [~ 1=~ 1
- - n®
. L . 1 i
and. (2) lim =7 =1 (v 1sx%sn?® for n23) 1
- . . Folad 4 i
~ by the sandwich rule, lim.rz =1 .

Patad
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\-A
¥’ < Solution Marks
* .
~14. (a) . (i) ~ Using the Fundamental Theorem of Calculus, we have
| o g'te) = bIE(E) . 1a
g’(c) =0 when cC=£74(b) .
o o £(x) is strictly increasing on fo, ct,
- S (1)~ glte)>0- wherr o<e<EN (D) .
i.e. ‘g(t) 1is increasing on (0, £7% (2} ]. 1
(2) g'(c) <0 . when £7'(b)<ccc .
: i.e. g(t) is decreasing on [E (b}, c}. 1,
Hence g(&) is maximum when ¢=£7'(b), i
- a(c) sglE£(b)) v ce(a, c]. 1!
, 5 -
(i1) [T Etndy = [ xae 1a
Q Q
- ¢t £ m . d
= [xZ(x)]e -f Elx)dx 1A
1]
. =5 (£ (b) ] b - f""‘"’ £ (x) dx 1A
.l o] . ]
= g(£t{b)) g
(iii) From (a)(i) and (ii), we have
b
gla) s [TEN () ey 1x
4]
b
- ab-[‘ﬁ(x)dxsf:"‘(y)dy
] B g
- f‘f(\x)dva"ﬁ-!(x)chzab 1
] Q
(10)
(by = +;;_ = 1, either p=g=2 or cne of p, ¢ must be greater than 2. 1
.D .
w.l.g. let p22.
Let £(x) =x"*, 1X
then £7'(x)=xP7".
By (a)({iii), we have
f‘xv-laufbx?_tdxz ab 13
Q Q .
o
- LZar e BEZLpFT 5 2p 1A
P yol
A Lar s lpeyap .. 1
P g
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