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1. (a) vom 8 g8 O3 O B gousis.

L lim e o lim o (x=1)° o lim (cos4x-—0032x>
) )y 51 logx ° (D x50\ cos3x—cosx /)

34 x-x x € (—o0,1), _
(b) f(x)_{x2+ax+b x e 1,00, 08 gbio ¢330 g8 f Bomw x=182

gdmEs D 8 g,
a=-3 oo b=5 39 eaxsidsim,

2. @) f(x)=|x=2|+|x|+|x+2| @8t gt w0 B f 8o x=-2,0,2 &2
@OBED e5dm D evTIOSID.

x? sin(L) ix#0,
x

(b) fx)= ersn 05§

0 ;x =0,

X 8 9® goos vco® [ adnes 88 x =0 §2 dyfosimne esinsm
@505 D essiDsIm.

3. (@) xeR eem f(x) :2x|x|+1 ees 08 yOcIYOs 88xF f'(x) ecnim.
sin(-L) ; x#0,
x

0 ; x=0.

® fe=1" oae o858

Bog mslsldn x e [ osioSn 80 cosidsis.
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(a) y=|:10g(&§_—az—ﬂ +klog(x+\/x2 ~a’ ) '»®, 80

(x2 -a )cc{ixJ; +x%—2a RO e00mE DOST™. ©®8 a e® k Bom b,

(®) fon Bog x,yeR eem f(x;yjzf(x);f(y) meedm Om 82 B

-@@m:'cob‘%@. (%) ewissis.

(a). o 2 @8 O O ewe goosiD.
% %

: (i)'J'sinjcsec2 xdx, (ii) J‘tan3xdx.
0 0 )

() I = AJ.x" sinaxdx =8, a’l, =—ax" cosax +nx"" sin ax — n(n—1)1

n-2
A %
essiDsin. D@sd Ix“ sin2x dx gowsim.

0
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. (@ (1+x)" 8 (Bog gmcemed x' 8 wqemns C, o8, som o5 o obides®s
00w DOsIm. 008 nam d» HBAEHES.

. (l) C +C +C +=C +C +C +_“:2n—l,
@n)!
(n))*’
(ill) CO +2Cl +3C1++(”+1)Cn — (n+2)2”_1,

(i) C? +C2 +C}++C? =

(b) (1—)2_(’15___2_) 209 le lf+C’x O ©w@ Om &8 A, B ewn Ceodn
—-x)(1+x +x*
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1. (a) Oeiteubld EUQBT([H 6TELMELSEMETWD FHiewes:
) lim Q, (i) lim (x-1)° (iii) lim (cos4x——cos2x)_

x =0 sinx? x—=>1 logx ’ x—>0\ cos3x—cosx

(b) 7(x) :{ 3+x—x’  if xe(-w,l),

x*+ax+b if xe[l,o),
6160 euemWmibsLUL Beten gniy [ parg x =1 60 QamLiwneargl star Sriul Hemeng,.

a=-3uppb b=5 srand &1 [HE.

2. (a) f(x)=|x—2|+]x|+]x+2| star eusvrupibSLLL Geiten sy feg x=-2,0, 2 sTameubmed
QDB HEESHM 6Tad &ML ([HE.

xzsin(l) ;x#0,
x
0 ;x=0.

J <henigl x @ 6T6D6ON QUDIOTATHEEHEGD UM HHESH amed aumalitarg x =0
B0 QASTLTAUTOIHEOE 6Tad ST ([Hib.

ETE0TG.

(b) fo)=

3. (@) xeR @b f(x)=2x|x+] arde. waereug spgameeiedmbs f/(x) Bé orais.

xsin(i) ; x=0, |
x 6TE0TED.

(b) f(x)=
0 ;7 x=0.

X @01 6T6060M QUOWILI QUOIOTATHBEHESD [ Qb QBT TAUNDE! 6Tad & Ho.
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4. (a) y={log(3‘—+——’;i;a——jj| +klog(x+\/x2 —az)rsreo‘ﬂsh (x2 —az)c;x{ +x P 224 eran B,

dx
Stk a P & eTeiuer LIPealEmIGLD.

x+y) fD)+SB)
)~ > 0 &

(b) f wangl e16beon x, y R sandod [ ( 5 BUHL LBSSID S iy

oraim.  f(x) @b enais.

5. (a) Gareumb suQeunm QETomsUGamarud &las:

% %
)] J.sin xsec® xdx, (ii) J.tan3 xdx.
0

0

o . . 27 _ | A. . B
: b) I, = j.x" sinaxdx eteflein a“l, =—ax" cosax+nx"" sinax—n(n—-1)/ , 106 &1L[HS.

7T,

. 4
- @HmbE! j-x“ sin2xdx @& geie.

0

6. () C, @yangl (1+x)" ereirgyud Fappiny elfleled x" Geir @mmas@mso‘ﬁe&r sTaudHid @6IAaITH
feuaTLTHESmaTILD Poeys, QbG 1 B OO GBI HapQWsTTamn@LD:

(i) C,+C,+C,+=C+Cy+Ci+:--=2"",

- !
(i) CZ+Cl+Cl+--+C2 = (2n)2-5
()
(iii) C, +2C, +3C, ++++(n+1)C, =(n+2)2"".
b) (1——)2(’16—25 TEITEID (OTEOTLON 60T 1—Ax—+—?i—c;x~ E)iXgG & LOGUTT(EHLOM DT 60T sTaI a6t A, B opmid
-x)(1+x - x

C 6TaLEUDEMDE &6 .

BPOBhG TeasHar x Bed AHHEEGD agbsaisd x* ey alfmall QUDIE.
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Answer FOUR questions only.

1. (a) Evaluate each of the following limits:

. lim % —1 . lim (x-1)° lim (cos4x—cos2x)
@) x>0 ginx?’ G logx ° GO N cos3x—cosx /

. _j34+x-x if xe(—0,1),
(b) The function fdeﬂned by f(x)= {xz tax+b  if xe[Lo),

is given to be differentiable at x =1.

Show that g =-3 and b =5.

2. (a) Show that the function f defined by f(x)= Ix - 2] +]x] +|x +2| is not differentiable at
x=-2,0,2.
x? sin(i) ix#0,
~(b)Let f(x)= x
0 ;x=0.
Show that f is differentiable for every value of x but the derivative is not continuous at x =0.

3. (a) Let f(x)= 2x|xl +1 for x e R. From the first principles, find f'(x).

xsin(—l—) if x=0,
x

0 if x=0.

(b) Let f(x)=

Show that f is continuous for all real x.

Is f differentiable at 07 Justify your answer.
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4, (a)Provethatif y= {log [H_);_—_a_ﬂ + klog(x+\/ X' —a? ), then

2

2_ 2\ W
(x a )dxz +xdx 2a, where g and k are constants.

-(b) Let f be a function satisfying f(x-;y)z f(x);f(y). forall x, yeR.

‘_Find‘ f(x).

s, (a) Evaluate each of the following integrals:

% . %
@) [sinxsec® xdx, (i) [tan’xdyx.
0 - 0

®IfI = jx" sin axdx , show that @’/ =—ax" cosax +nx"" sin ax — n(n—-1)I

n-2*
A
‘Hence evaluate Ix“ sin 2x dx .
: 0

6. (a) If C, is the coefficient of x" in the binomial expansion of (1+x)" , where # is a positive
integer, prove each of the following identities:
(i) C+C,+C,+=C+C,+Cy+---=2"",
' : !
(i) C2+C+C2 4 v C? = Z
. (n)

(ili) C, +2C, +3C; +---+(n+1)C, = (n+2)2"".

(b) Find the numbers 4, B and C such that the fraction ————Zi——i— is equal to i+ﬁ%¥
' (I-x)(1+x) I-=x  I+x

Hence obtain the expansion of the fraction in ascending powers of x as far as x°.

Between what values must x lie in order that this expansion is valid?



