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B.Sc. (Part-I) (Semesrer-I) Examiration
MATHEMATICS

(Algebra & Trigonometry)
Paper-I

llme : Three Hours] [Maximum Marks : 60

Notc r-(l) Question ONE is compulsory. Attempt once.
(2) Attempt ONE question from each Urit.

L Choosc lhe correct altemative :-
(1) Which one of thc following statements is true :- l0

(a) cosh(x + iy) = coshx cosy + isinhx siny
(ht cosh(x I iy) - cosx cos) + isin\ sin)'

(c) cosh (x + iy) = coshx + cosy - isinh{.siny
(d) cosh(x + iy) = coshx siny + isinhx cosy

(2) What is the lalue of sinhIx :

(at lorl*-;*:*,1 tb) loglx+Jr'-r]

(c) loglx - Jl - x] I tat None of rhese

lltt3t lhe value of 4tan13 -lan 'r0-tan '99 is

(a) n/2 (b) nl4
(c) nl3 (d) ,r

x) x' -xn(4) Sum of thc series x 7 rT-.......(-l)"'r:+.....; l<x<l isdenoredby_

(a) log(l + x) (b) sinhx
(c) coshx (d) e.

(5) tf q=2+2i j+ 4kthcrthe normof qis_.
(a) -s (b) s
(c) 1/5 (d) Nonc of these

(6) Thc inverse of unir quatemion is its _.
(a) Purely imaginary (b) Purely real

(c) Complex conjugatc (d) None of these

(7) If cr + ip be the root of quadratic polynomial f(x) = 0 then its another root is _.
(a) d - i0 (b) cr

(c) p (d) Nonc of these

(8) If c, B, y are the roots of the equation pxl+ qx2 + rx + s = 0 then t(l is _.

(a)

(c)
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(9) tf A and I) are the non-signular ma$iccs of order n then 

-.
(a) (ABrr = AB (b) (AB) ' = .d B'

(c) (ABrr = B'.d (b) None of thcsc

(10)'Every square matrix satisfies ils own charactedstics equation' is thc statemcnt of

(a)

(.)
Lagrange's N| VT
Caylcy-Hamillon theorem

(b) De-Moivre's theorcm

(d) Cauchy's MVT
UNIT-I

I +sin6+icos02 ta) Prove thar =-:-----:-. - sirr l) t icosO
I +slnU-rcos(l

l a n\ / n n\
Ilence prove thal l.l-sin'.-i(os5Jt i[tt+sin5-icos3J=0 5

(b) If sin(c r ip.1= x + iy Lhen )ro\c ,r,u, -L , - ]-.-r -a j--l--=l Scosh'P sinl'P sin'q cos- (r

(p) Prove that one of the vahre ol :

(coso + isin0)' is (cos n0 + i sin n0); when n is negative integer.

(q) Separate rcal and imaginary parts of tan (x + iy).

I,INIT_II
4. (a) Find the Sum of the serier :

C=l+e""".cos(cosx)+je""" cos(2cos x) + e"'"' .Icos(3 cos x) +

(b) Prove that 4tanr]-tanr I
.7d + tan

,]
994

(p) Find the sum of the series sin-b x +{sinh Zx +}sintr3x +

5

5

5

5

5

5

5

5

1t lt(q) If -7-<x <a thcn prove that

x = tanx-*un'x +ltan'x + +1*g"i1;lltanhrx+

I-INIT-III

?r 7r(b) For the qualemion q =cos , 'i .in1 and the input vector v ' i. compute the oupul

vector w under the action of the operators Lq and L,r.. 5

7. (p) Show that the quatemidn f,roduct need not be cornmulative. 5

(q) For any p, qeH, show thal pq = qp if and only if p and q are parallel. 5
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6. (a) Prove that for p, qeH, N(rq) = N(p) N(q) and N(q*) = N(q).



8. (a)

(b)

e. (!)

(q)

t0. (a)

(b)

I.INIT_IV
Find the roots of the equation, 8x1f l8x1- 27x - 27 = 0, if thcse roots are in geometric
progression. 5

State Descartes rule of sign. Find the nature of the roots of the equation
2xt -xr + 4x' 5=0. 5

Provc that in an cquation with real coefficients complex roots occur in pairs. 5

Solve the equation xa -2x! - 22x2 + 62x - 15 = 0; givcn thst 26 ir on" of the root.
5

UNIT_V
Show that if L is the eigen value of a nonsingular matrix A tbco f,ris the eigen value
of d. s

Find the eigen values and the conesponding eigen vector for sma.llest eigen value of

8 -8
the matrix A = 4-3

3 4

I l. (p) Show that the eigen values of any square matrix A and A' are same,

5

)

(q) Reduce to canonical lorm and find the rank of the matdx A =

Tr r

l,-,
L,'

5I
,l

-l
2

0
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B.Sc, Part-I (Scmester-I) Examination

]!lATIIEMA'ITCS

(Diffcrcntial & Intcgral Calculus)

Paper-II
Time : Tkee Iloursl

Notc:-(1) Qucstion No. I is compulsorl,. Attempr oncc

(2) Attenrpt ONE question lrom each unit.

l. Choosc the corrcct allematives (l mark cach) :

(D
_. stn x

ThE val'rc of lrm 

- 
is

(a) o

(c) -
(ii) Ify = c-2*, thcn yrL is

(a) 2" eI
(c) -2'r e"

(iii) The serics :

xlx -+3!
+( l)

(b)

(d)

I

None of these

(b)

(d)

2r e2x

None of these

AW-1620

[Maximum N{arks : 60

l0

xJo x

..2n-l

(2n -l)!
is the expansion of fulrclion :

(a) sin x (b) sinh x

(c) cos x (d) cosh x

(iv) lx xo l< 5 represents :

(a) x,,-6<x<xr+5 (b) xo+6<x<xo-6

(c) xo -6 < x < xo +6 (d) xo -6<x< xo +ii

(v) If f be diffcrentiable on (a, b) and f(x) : 0, v x e [a, b], then f(x) is :

(a) Monotonic increasing in [a, b] (b) Monotonic decreasing in [a, b]

(c) Consrant in [a, b] (d) Nonc of these

(vi) For (x) = x'?; in [l, 3] thcn the value of'C' by Lagrange's mean value theorem is

(a)
6

13
(b) 2

(c) o

YAC 15194
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(vii)'lhc area boundcd br thc,iurvc )i = g(y); y'a\is and,v = a. I = b is

(a) (h)

(c) Glr
dv

(viii) Thc functions f and g bc :

(i) continuous in [a- b]

(ii) derivable in (a, b) an'l

(iii) g'(x) r 0 for all x € (a, b).

'fhese are the hypothesis of mean value thcorcm by :

(a) Rolle s (b) Lagrange s

(c) Cauchy's (d) Leibnitz

(ix) The function f(x) has thc rcnovablc discontinuitv if:
(a) f(x') ,r f(x ) (b) (x') : f(x ) + f(x)

(c) f(x'), f(x ) do not oxist (d) None oi thcsc

d(x) * cosh rt rs

dyv d<I

Jr'a*
l

\
J

J

(a) sinh )i

(c) h sinh x

(b)

(d)

UNIT-I

-sinh x

-h sinh x

2. (a) lf lim f(x)=l and lim g(\)-m, then prove lhat
xrxo \-.\0

(b)

(c)

lim f(x) + g(x)l= lirn ilr)+ ljm g(x)
\ r\o \ +\)

=1+m.
Prove that the function dclin.d by llx) = xr is continuous lbr all x e R

Using definition of limit, 1r'o!e that :

I
3

*l-2*2-*-6lin
xrl x -3

(p) Dcfinc limit of a functic,n ard show thal lhc lirnit of a function if it cxisl. is
unique. l+3

(q) Prove that lim x2 = 4 ; by using e-d rjelinition. 3
rJ2

YBC- 15194 (Conld.)



4

|\
(r) If l'(x)=j , ,x+0.

=0, .x=0
then show that f(x) has a simple discontinuity at x = 0. 3

UNIT-II
(a) Prove that if f(x) is dillercntiable at x = x0, thgn it is continuous at x = xo. Is converse

of this statement tluc ? Justif),. 5

(b) Lvaluate :

lim (cos x)col_r
riO

If y = 4 r;n mx + B cos mx, thc[ prove that y" + mry = 0

If y = sin(m sin rx), then show that :

(i) (1 - xr)y, - xyr + m2y - 0

(ii) (1 - x'?)y"., (2n + l)xy"-r - (n'? m';y" = g.

3

2

5

(c)

(p)

(q) tr I
' ax+b

/ lrr)-t"n
thcn prove that yn = La-j{=

(r) Elaluate :

.. x sinxllm-.
x+0 X'

UNIT_III
(a) State and prove Lagrangc's mean value theorem.

(b) Verify Cauchy mean valuc theorem for the functions :

f(x) = "' 
und g(x) : c' in [a, bl.

(c) E\pand sin x in powcrs of 1 1. upto first four terms.
2

(p) Statc and prove Cauchy's mcan value thcorem.

(q) Ijxpand 3x1 + 4x2 + 5x-3 about rhe point x = I by Taylor's theorem.

(r) Verity the Rolle's theorcm for the function :

- sinx. -- -I(x)=--lnlU'rl

UNIT-IV
(a) If u : f(x, y, z) is a homogcneous function of degrce n, then show that

5

3

2

I

3

4

3

6

7

3

8

4
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Vcrity lJulcr's thcorcm 1br ,r=l+l +1.yzx
tf u = e' (x cos y - y sin y), thcn find the value u., + u),.

If.u = f(x, y) be homogcncous function.of degrec n then provc that :

6tL du(i) ;_! - are horno,:cncr,u< funcl.ons of dcgr(e 'n l in x. y rnd- rrx alv

.- ,a'u - a', ,ilu(ii) x'-^;-2xf; -, .)-:---n(r) l)u(x- c r). a}-

Ifu = l(ax +by +cz): (r1 + yr+ zr)and ar ' b:+c:= l, thcn showrhat

ir_u d'u d'u

-r-!-=ll
.rx' iN' .V-

-4 . {
lf u =log i-----L. x *T. lh-'n lro\c ihrt :xy
(i) xu.+yu,=3
tii) x2u +2xvu " v'u =-.1.

U|r-IT-V
10. (a) Provc ttat

j .mln-lstn" 't(cos' r n-l
sln "x cos"x dx - m+n In+n

(b)

(c)

(p)9

(<t)

(.)

,1

sin*x cosn 2x dx
J

.1

(b) Lvaludtc

r2+2xr 3j r|r
+x+l

(c) Show that'8a' is thc lcngth of an arc o1'thc cycloid \ = a(t - siD t), y - a(l - cos t);
o<t<;ln. 't

ll. (p) Prove thot :

[,"nn*dr=t'tnn't -rJ'. -- n-l '2
Hence evalLrate J lanl* dx . 1

(q) Find thc.nca boun(lcd b) the x-axis, thc curve ) =. "o.hl and thc ordinates x = 0,'c
x=a. 3

(r) Show that lcngth ol lhe curvc ,- : log sec x bctrcen thc points, where x : 0 and

n-
x = ; is log ( 2 t r/J t . lJ 'e

YBC-15194
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B.Sc. (P.rt-I) SemesteFl f,xaminatioo

MATIIEMATICS

(Ncw Course)

Algebrs rnd TrigoDomotry)

Paper-I

Time : Three Hoursl [Maximum Marks : 60

Note :-(l) Question No. I is compulsory
(2) Attempt ONE question from each unit.

l. Choose the correct altemative :

(i) The value of (cos 0 - i sin 0)' is : I

(a) cos n0 + i sin ne (b) cos n0 - i sin n0

(c) sin n0 + i cos n0 (d) sin n0 - i cos n0

(ii) The value of sin(iz) is : 1

(a) sinh z (b) i sinh z

(c) i sin z (d) sin z

(iii) tf x-nn= tun * f anl**........,thenthevalueofnwhenx lies between -*-O T3

is: I

(a) I (b) -l
(c) 0 (d) None of these

(b)

(iv) The vatue or ur,-r ]+tuo-r1is
I

(a) ,r
,t

2

1t

43
(c)

vox 35251

(d)

(Contd.)I



(v) Hamilton product i]i=.......... 1

(a) I (b) -l
(c) 0 (d) None of these

(vi) lf f is selection tunction, f(Z+3i+J-[1=........., I

(a) 2 O)3
(c) I (d) -l

(vii) Every equation of degree n has : I

(a) n roots (b) more than Il roots

(c) less than n rcots (d) None of these

(viii) The Descartes rule of signs does not tell about thc : I

(a) Positive root of equatioo (b) Negativc root of equation

(c) Zero root of equatioD (d) None of these

(ix) Elementary transformations : I

(a) affect the rank of a malrix

(b) do not affect th€ rank of matrix

(c) have the different rank of a matrix

(d) None of these

(x) An n-square natrix A has ra-ok r < n iff: I

(a) det (A) = 0 (b) det (A) * 0

(c) det (A) = co (d) None of these

UNIT_I
2. (a) By using DeMoir.re's theorem, find all the fourth root of 81. 5

(b) Ifoandparetherootsoftheequationxz-2x+4=0,provethat61n4Bn=2n+l .qe5]'l
5

2vox 35253 (Contd.)



3. (p) If sin(e + i0) = cos cr + i sin q, prove that :

cos10=*sin(..
(q) Separatc into rcal and imaginary pats of tan(x + iy).

T'NIT-II
4. (a) Prove that :

4 tan- I
I

tan
5

I I
+ tan

'10
l I 

=rr994
(b) Sum the series

sinh x + I sint zx +]sinh 3x +...2t 3t

5. (p) If *.rE I then prove rhat

+

6

,( / 2x \2 l/ 2x )l-J.;l-l
llr Ix--x- +-x35

5 2x)
l-x' J 4

(q)

6. (a)

(b)

(c)

7. (p)

(q)

(r)

Sum the sedes :

acosx-lar cos(xt2y1+la) cos(x+4y)-.....,.... 635
UNIT-III

Show that quatemian prcduct need not be commutative, 4

Prove that for p, q € H, N(pq) = NG) N(q) and N(q*) : N(q). 4

Show that the quatcmian product of two vectors iandi ii given by is-=ixs--i s-.

2

If L4(n) = q n q*, thefl prove that f(Lq(n)) = O and hence show that Lq(i)€ Rl. 4

If q is a udt quaderian and i=kq, where k e R, then show that the output vector

m=Lqcv)=k{. 4

Write the quatemian inverse for q=ac.s0-bisin0. 2

3

5

5

vox- 35253 (conrd.)



8

UNIT-IV
Solve by Cardon's method xr - lsx = 126. 5

Solve the equation xr - l2x']+ 39x - 28 = 0, roots being in A.P 5

State Descartes' rule of sign. I'ind the nature of thc roots of the equation

2x? xr+4xr-5=0. 1+4

Solve the equation x' l0x3 + 35xz 50x + 24 = 0. 5

UNIT-V

10. (a) Reduce the matrix A= 10 the normal lbrm alld then find its rank. 5

(a)

(b)

(p)9

(q)

ll. (p) State Cayley-Hamilton theorem. Verii it for thc matrix A=

1

.1

l

5

3

2

2

(b) Provc that the cigenvalues of a Hermitian nlalrix are all real 5

t4t
t 3

l+4

(q) Find the eigenvalues and the corresponding cigenvectors of thc matrix

I cos0 -sin e IA=t I

I sin 0 cosO I 5

4vox-35251 't'75
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B.Sc, (Part-I) (Sernester-l) Examination
MATHEMATICS

(Algebra and Trigonomctry)
Paper-l

'l'ime : Threc Hoursl lMaximum Ma*s : 60

N.B.:-(l) Question No. 1 is compulsory and attempt it once only.

(2) Attempt ONE question from each unit.

l. Choose the corrcct alteinative :

(i) The pcriod of sinh z is :

(a) 2d, O) 7ri

(c) (d) I!
1

(ii) Thc value of e ':

(a) i

(c) I-i

ls

(b)

(d)

l+i
0 1

I
- tan
5

,l ,t
+ tan - = rs called

994
,t(iii) 'lhc series .1 tan I

70

(a) Gregory's scries (b) Euler's series

(c) Ruthcrford's series (d) Machiri's serics

(iv) Thc sum of infinite Gcometric series a + ar + arz ...... + arn r+......., lrl < I is:

dr
(a) (h)

I

l-r l-r

(c)
r

a-r (d) I I

(v) Thc nonn ofqualcmion q = 2 + Zi j + +[ is :

(a) 2 (b)

(c) 4 (d)

(ri) ror any quatcmion q, its inrerse is equal to :

(a) -q (b)

(c) q* (d)

(vii) The polynomial offounh dcgree is called as :

(a) Linear O)
(c) Biquadmtic (d)

I

9

5

q*

None ofthese 1

I

wPZ 8232

Quadratic

Cubic

(Contd.)



2

(viii) The degree ofan equ?rtion h,lvihg roots (3 + i) is :

(a) I O)2
(c) 3 (d) 4 I

(ix) 'l he rank of zcro matri\ is :

(a) | (b) 0

(c) o (d) None of tbese I

(x) The number ofpositive nnd negalivc rools ofan equation ofdegrec n is found by :

(a) Cadan's Vethod (b) Ferrari's Method
(c) Dcscanes' rule ofsigns (d) None ofthese I

I-NI'T-I
(a) State DeMoivrc's thcorcm and prove ir t'or positiv( inreger. l+4

i-r / nn\(b) Prove that (l + i)" + (l il":2' cos[]:.1.r!'hercnberngposirivcinteger. 5

(p) Separate the lbllowing cxfression into real and imaginar].parts :

0) sinh (x + iy)
(iir l n (x iy). 4

(q) Find all the valuc of(-l )'r. 3

(r) Shou lhat cosh 'r - Iog ,x * fr' t j. 3

I]NIT-II

jl --<\<,thcn pR'\cthat

3

4. (a)

(b) Sum the series

5

)

5

5

ll
S' a sin x - -a srn lr ' i'srn l! ,13

5. (p) Prove that :

rllltl
-Jr4 2 3 2' i 2'

(q) Sum thc series :

l lt r 1+ -.-+I Il'535

I]NIT. III
6. (a) lf p=2-3i 4J+5k and q = - ( 1 i - : j - :t . rtren nna the quaremion producr pq.

u,in * - Iarsin3x+ Ia'sirr5,,-
35

4
(b) Show that :

pq = qp e p and q are parallcl. for some p, q e H 4

2t.t
(c) Prove that quatemion product i

wPZ 8232 (Contd )
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.t. (p)

(q)

8. (a)

o)
(c)

e. fp)

(q)

G)

Lct q is aoy unit quatemion, theo prove that :

k(n) = \n - (qo - lE l,)v + 2(q . i){ + 2qo({ x i) 5

If lhe quaternion q = "usl+ i .inl and input vector v = i, then compute the output
33

vector fr/ under ths action ofoperator Lq. 5

UNIT-TV

find the equation whose roots are the roots of equation x{ 5x1 + 7xr - l7x + ll : 0
each dirninished by 4. 4

Ifthe roots ofthe equation xr + ax'?+ bx + c = 0 arc in GP Prove that arc: br. 3

Find the equation whose roots arc the reciprocals ofxr - 3xr + 7xr r 5x 2 = 0. 3

Solve the equation x3 - 2lx: 144 by Cardan's method. 4

If a, p, y arc the roots of the cquation x3 + pxr + qx + r = 0, thcn find the values of :

(i) E<r!

(ii) xnrP. 4

Show that the cquation 2xt - xa + 4xr - 5 - 0 has at lcast four complex roots. 2

UNIT_V

l

5

5
2

0

I

;l

(h)

ll. (p) l'ind the row rank and column rank ofa matrix A =

Verify Caylcy-Hamilton theorcm for matrix A

-4
(q) Show that thc eigcn values ofllermitian matrix are all real

3wP7- 4232 625
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AS-r 346

B.Sc. (Psra-I) Scmesler-I Exr[in.tiotr
MATHEMATICS (Now)

Prper-l
(Algebre end Trigoaometry)

l irnc : 
-fhrcc Hoursl [Ma-,timum Marks : 60

Note :- (l) Queslion No. I is compulsory and atlempt it once only.

(2) Attempt ONE question ftorn each unit.

l. Choose the oorrect altemative :-
(i) lf i, I + i arc the roots ofxa 2x]+ 3x':- 2x + 2 = 0 then remaining roots arc :

(a) -i, I i (b) -i,i I

(c) i, l-i (d) -i,-l-i 1

(ii) The recl pan of sin (x ' iy) is :

(a) sin x cosh y @) cos x sinh y

(c) sin x sinh y (d) cos x cosh y I

xt x'
(iij) The series lan ' x x ---+; - ........... is called as :

J-'

(a) Euler's series O) Gregory's series

(c) Rutherford series (d) Geomefic series. I

tl
(iv) If 0- nn - tano--tan'0-5* U -........ then the values ol n when 6 lies hetuccn

I9r 21fl

;-& o is:

(a) n=4
(c) n:5

(b) n = -4
(d) n=-5
IvtM t 3323

I
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(v) The uoit quatemion has :

(a) Both real and veclor part one

(b) Both real and vector part zero

(c) real part one and vector parl zero

(d) None ofthese.

(vi) The nolm of quatemion q - 2 + 2i - .i+ 4li is :

(a) 5 O)4
(c) 2 (d) 9

(vii) The number ofpositive afld negatiye roots ofan equation ofdegree n is found by

(a) iardor's method @) Fenari's method

(c) Descarte's mle ofsigns (d) None ofthese

(viii) An equation of four degree is called Es :

(a) Line* (b) Quadratic

(c) Cubic (d) Biquadratic

(ir) The rank ofa zcro matrix is :

(a) I (b) 0

(c) n (d) None ofthese

g) Ifrhe matrix is n-square id€ntity matix then its rank is :

(a) n O)l
(c) 0 (d) None ofthese

UNIT-I
(a) State DeMoivre's theorcm and prove it for positive integer

(b) Find n, n'h roots of unity aDd show that they form a series in GP.

(p) hove fiat cosh-' x - logfi + v/x' - I l.

I

I

2. lr"4

)

(q) If sin(o t iB) = x . iv, lhen Drove that ", * J', =1oua -{- -y^ -r' cosh'p sinh'fl sin'o cos'q
5

2 (Cond.)
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4. (a)

(b)

5. (p)

.- -7t nlt 
-<x<44 , then show that

Ix=tanx--tan x-1--
.,] 5

UNIT-II

tant x -.,.....+ (-l)"-l tan2n 
lx+..,.,

2n-1,

5

l

5

sum the series sinh x + ! sinh 2x + l sintr:x +.2t 3l

Prove that tan ' 1* on ' 
1* 1* ' I = I2 5 84

6 5

5

57

Define inverse of a quatemion. Show that for any oonzE ro quatemion q, g- = #

{o ) sum the scries cosx - 1 cos(x + 2v) + f costx +,lv) -,.....

UNIT_TII

(a) Show that quatemion ploduct need ,ot be commutative.

(b) Prove that for any p, q € H, (pq)" = q* p* .

(p) Show that for any p, q e H, pq = qp iff ! and Q are parallel.

l+4

TNTT_IV

Plove that in a polynomial equation with real coemcients, complex rcots occur io pairs. 5

Solve the equation xr l5x = 126 by Cardon's method, 5

State Descarte's rule of signs and show that the equation 2x7 - x' + 4xr - 5 = 0 has at least
four complex roots. l+4

Find the condition that the roots ofthe equation xr + px!+ qx + r = 0 are in A.P 5

(q)

8. (a)

(b)

e. (p)

(q)

3vtr+ 13321 (Cond.)



UNIT-V

10. (a) Dcfinc a row rank and column rank of a matrix. Sho..v that row rank ol a

matrix A = is2 lr lr l

O) State Caley-Hamilton theorem and veriry it for the makix A = l+4

ll. (p) Dcfinc eigenvalues aDd eigeovectors of a matrix. If 2' is an eigenvalue of matrix A,
thetr show that i," is an eigenvalue of the matrix A., for any positive integral value ofm.

l+l f 3

(q) Find the eigenvalues and the correspording eigenvectors ofthe matrix

tl 231lr z sl
Lrot]

')

3

t-;

21

ol
rl

5

0
2
2

fi
l2

- ll

rl

IvrM t3323



AT - 266

FirSt Semester B. Sc. ( Part - I ) Examination

(New)

MATIIEMATICS

Paper - I
(Algebra and Trigonometry)

P Pascs : 8

'Iime : Thne Hours I [Max. Marks : 60

Note : (1) Questiolr Nr, One is comFrlsory and anempt

it once or:!1.
(2) Anempt Ou€ question from each unit.

Choose the correct altematiye :-
(i) If z = 1 + i VI then I Z I is

(a) o

(b) I

(c) 2

(d) 3.

(ii) The vahe of e-d is

(a) o

(b) I

I

I

A1 - 266 P.T.O.



(c) i

(d) 3. i

(iii) tf 0-r7r = tano - + tan30 * { u,rso ..... ,

then the value of n uhen 0lies between

- 
alld _ ls

44

(iv) The scribs 4 tan-l+ - t"n-l fi + tun-l

i
I -q99- 1

(a )

(h)

(c)

(d)

is called

(a)

(1,)

(c)

(d)

n=2
n= 2

n=3
n=-3

Gregory's series

Euler's series

Rutherford's series

M.LchirLs series. I

(r,) The nofln of quatemion q=S+E-ai *2k
ls

(a) 4

(b) 5

2{t -x6



{c) 6

(d) 7. I

(vi) The identity quatemion has

(a) both real and vector part zero

(b) both real and yector part one

'(c) real part one afld vector part zero

(d) none of these. I

(vii) The equation 1x2 + 512 = 0 must have

(a) Two roots

(b) Three roots

(c.) Four rol)ts

(d) Five roots. I

(viii)The equation witi integral coefficients having
aroor-2+\5is:
(a) x2 4x+1=0
(b) x2+4x+l =0
(cl x' 4x-l=0
(d) x2+.lx-1=0. I

lrrt For n rymnretric matrix the eigen vectors arc

(a) equal

A1'-266 3 P.T.O.



l

(b) orthogonal

(c1 parallel

(d) none of these. I

(x) E\,erl square mat x A satisfies its oun
clruacrcrisric equation. This is :

(a) De - \4oiwe's theorem

(b) Euler s theorem

(c) Cayley Hamilton thcorem

(d) None of these. I

UNIT - I

ra) Sho\r thal the continued product of firur values

3t1
of

( ii)

(
1lftco(__ I clll-33 15 un(\'

)

(b) tf sin (c + ip) = x + iy. prove that

.x2yz
eos h2 P sinh2 [

x' y-

tr'" - 
a"t' "

(c) Prove that srnh-l x=log {^ * r,f'* t

I
l.

.l,fr'-266



J (p) State Dc - Moivre's theorem. Prove it for
negative integers. I + 4

(q) Separate in to real and imaginary parts of
ran- I 1x + iy). 5

L\IT-II

(a) Prove that4.

ft 
=4

4

I1]I]
It; tttl

g 3 23gr 5 2395 l
5

Iacosx--

(b) Sum the series

a3 cos(x+2y;+1 . a5cos(x +2y) +.
5

5. (p) Prove that

5

[,-l*'.1-l.l..l
Ll,5-r27-r3 l

(q) Sum the series

sin h x + 1 sin h2x +! sin h3x +
2 t 3!

5

)

5at - 266 t1T.O.



I,\-IT-III

6. (a) If p=2-i +3j -4k and

q = S + zi - +; + :t<. then find the quatemion

prodrrct pq. 5

(b) Show that quatemion product is associative.

5

(p) Prove that for any quatemion F,{€H
r pq)*=q*p*. 5

(q) Delile : lnverse of thc quaternion. Show thar

lor any non zero quaremion q.

q'
q*

N2 (q)

T]NIT_N'

(a) Prove that an equation with real cocfficient
complex rcots occur in pair 4

(b) Find the condition that the roots of the

polvnolrial equation xr ax' + bx c = 0

are irr A. P 3

(c) State Descarte's rule of signs and find the

[arure of the roots of equatiol
3x1 + l2x2 +5x-4=0. j

6

I

j

8

Al -2.66

\



9 (p) Solve the equarion x3 - 15* - 126 = 0 by
Cardan's method. 5

(q) Solve the equation

x4 - 10x3 + 35.2 50x + 24 = o )

L lT-V

10. (a) Find the row rank and -rar* of matrix.column

il
1

1

z

2
2

4
2+2

(b) Show that if B is an inverse matrix of the

same order as A. then the matdces A and

B-l AB have the same characteristic roots.

3

(c) Verify Cayley - Hamiltor $eorem for the

matrix.

M=

ll. (p) Find the eigen values and eigen v'rctors

corresponding to the highcst eigen value of

['

0
I

0 il
3

7,1't -266 P.1().

I



l]tao_:\

[,

,)

I il
i

(q) Show that the eigen valucs ()1 a Hcrmirian
nauix are all real 5

8.\T-266 9600
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AV-165s

B.Sc, (Part-I) Semcster-I Ex.miDrtion
MATTIEMATICS

Pxper-Il
(Diffcrcutial & Intcgral Calculus)

Time : Thrcc Hoursl [Maximum Marku : 60

Note :-(l) Question No. I is compulsory Attempt once.

(2) Attempt one question from each unit.

Choosc t}e correct altematives (l mark each) :-
I(i) Ler f(x, = sin . x ;0

=0 , x=0

Then f(x) has disco.tinuity of _ _ at x = 0.

(a) TlpeJI (b) Ordinary

(c) Rernorable (d) None of thcsc

(ii) Let f(x) = [x] = geatest positive integer not greater than x,

then Iinlf(x) =

(a) 0 (b) I
' G) 2 (d) does not exist

(iii) If y - (2x - 3)' thcn y. - _.
(a) t92 O) (2x 3)

(c) 192(2x 3) (d) 0

(iv) A function f(x) has a derivative al x = xo iff _.
(a) f'(xo-) : r (\ ) @) f'(x"-) +f (x, )
(c) f' (xo-) : f (xo ) I f (x") (d) None of thesc

(v) Ifa real lirnction fdefined on [4 b] is :

(l) Continuous on [4 b]

(2) Differentiable on (a, b)

then there is at least one point c € (a, b) such fiat f1c.): *!tp. tt is statement of

(a) Rolle'stheorern O) I-agrange's mean value theor€m

(c) Cauchymcan value theorem (d) Nonc ofthese
(vi) The series of(x): sin x is :

l0

(a) *-r*r- (b) l- zl* 4!

wP7.-8233

(.)
l! (d) "3! *t*

(Co d.)I



(vii) If f(x. r'l - \r - )Yy t' tlcnl.
(a) 1 (t) 2

(c) 3 (d) 4

(vin) If(x.y)= I +logx hgv+7 then f(x, y) is homogeneoLrs of degree-.
x)

(a) I O) I

(ct 2 (d) -2
(ix) l,et f(x) be continuous a-od norl-negalive on Ia, bl. Then the area A bounded by the curve

y'= f(x), the x-aris and two ordinates x: a, x = b is A: 

-.(a.r (b) ydxj

I

I

i(c) xdy (d) rdv

(x) The process offinding the lcngth of arc ofa curve by dellnite integral is known as :

(a) Quadrature (b) tjnificaion

(c) Rectilication (d) None ofthese

UNI'I'-I
2. (a) 11' lim l(x) = l, then f is bouldcd oD some deleted ncighbourhood of xo, prove this. 3

O) Show tllat

(r) Let f(x) =

2xr-xr 8x r ?

xl 1 3

(c) Discuss thc continuity of thc l'unction f(x) : (x a) sin (x uy, x * a

:0
atpointx:a.

(p) If tim f(x) exisls, thcn il is unique. Prove this

stn

. x: a.

4

43

1

xl/x(q) Show that limf(x)does nol exist, if f(x)- I

1 0

x?:0

x=0
, sho'ff that f(x) has rernovable discontinuity at x - 0

0

UNIT N

(a) Show $ar f(x) - xr is dilfercntiable in 0 < x I 2.

3
)

I(b) Find y" for y - tanr

(c) .11:If y = x" log x, then sho! $1t y" 1:

wPZ--8211 (Conld.)
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(P)

(q)

G)

5 Prove that

7

8. (a) lf u=

"".[-L- " I,-rllogx x ll 2 3

3If y = cos x.cos 2x.cos 3x, find %.

If Y = gasor, Prove that :

fl x'?lv - - (2n+l txv (n?+az)v =0 4

6

IINIT_III
(a) If f and g are contiouous rcal functions on [a, b] which art dilferentiable in (a, b), then

therc is a point c€(a, b) such ,h", #',qL# = H. whcre g(a) + s(b r and 1'(x), g'(x)

arc not simultaneously zero. 4

(b) Verify Lagrange's mean value theorem for f(x) : log x in [, e]. 3

I

{c) Expand sin x in power of 1x ,n ). 3

1p) Verily thc truth of Rolle's ,t 
"o."1, 

fo, t(x) : x: + x 6in[3.2]. 4

(q) Expand tanrx in powcru of 1l

4 )

G) lff is dificrentiable on (a b) urd f(x) > 0, V x€(a, b) then prove that fis mooorone increasing

on (a, b). 3

UMT_IV

l

x'+y7+22
, x2 +y2 +* +0, show that u- + ur_., + u- = 0

O) If u = lix, y) is a homogeneous differentiable function of degrcc n in x. y then

xu, I yu,: nu. Prove this. 4

(c) lf 7,:f(x, y) and x : r cos 0, y : r sin 0, then show that :

I+1
r

tu.

I )
Az
q

\' ( a,\' (

J 
=l.4.].[e7.

60 3

3

)

9. (p) lf u - (x + ay) + g(x ay), show that ury: a'?u..

.l

3(r) lf z : (x']-y'?), show that. yz, + xz.y: O

3wl,z 8213 (Contd.)

I

[r] -'l] t nul It hn)ul(q) lf u - -*" {lt,l}. theo show thar xru-t 2xy1., , ir"=1;"U; '-'; "J



10. (a)

1t.

(r) Inle$ate

r.) 4x + 2x')
Find the valuc Jlr* - ;- 

o*

I \I'T-V

n ln 3

n n2 -], n is odd

l

12 i')

rhl Prove rhar f.;n'' a' - t-{ - d- - " ---L lj
J - J--- - n n 2

lln n ls cven

4

(c) Calculate rhc area ol .llip"e ", , io. - t 3

.lnl
{p) rf rn= Jsin'xdx then l"- :sin' \cosx+: 1.). 4

(q) Fi[d the length of thc iuo of thc equiangular spiral r = ae€'"" between ihe points foi which

the radii vectors arc r, and rr. 3

,lx l

.1wP7. i2ll 625



AU_I4

B.Sc, (Part-I) Scmester-I Eremlnation

(New Course)

lS ! MATEEMATICS

Paper-II

@lffcreutlal & Integral Calculus)

Time : Threc Hoursl [Maximum Marks : 60

Note :-(l) Question No. 1 is compulsory.

(2) Attcmpt ONE question &om each unit.

l. Choose the correct altematives (t mark each) ; l0

(i) If 
,lim 

(x) r lim (x) and f(x) is defined at x = a then which q?€ of discontinuity

occurs :

(a) First kind (b) Second kind

(c) Removabl€ (d) None of these

(ii) Which ofrhe following f1lnction is cootiruous at origin ?

(a) f(x) - cos(l/x), when x + 0 and (0) = 0

(b) f1x) = sin(Ux), wher x * 0 and f(0) = 0

(c) (x) = x + sio(l/x), when x * 0 and f(0) = I

(d) (x) = x sin(l/x), when x i.0 and (0) = I

(iii) If y - e ]' lhen yr = ?

(a) -3rrer' (b) 3tts 3'

(c) --e'' (d) None of rhese

(iv) If(x) is defined and continuous on [4 b]; derivable on (a, b) then there exist at least

one poiot c e (a, b) such that f(b) - (a) = (b - a) f(c) which is the statcmcnt of :

(a) Lagranges mean value theorem (b) Rolle's theorem

(c) Cauchy's mcan value theorem (d) Intermediate value theorem

vox-35254 (Contd.)



(v) If f(x) = xr l x - 6; x e [-3, 2] then the value of'c' by Rollc's theorem is

(a)

(c)

(c) 0 (d) I

(vi) For f(x) = xr; g(x) = xr in [1, 3] then the value of 'c' by Cauchy's mean value theorem

is:

I

2
(b)

(b)

(d)

. then f(x) is :

I

,

l3
i

6(a) 
13

(c) o

Y2 vl v{
fvii) If frx) = 1-l1ii--11s....234

(a) log(l + x)

(c) cos x

(viii) The value o1 hq(x*) is :

(a) e

(c) o

I

(b) sin x

(d) lan-rx

(b) 1/e

(d) I

?(ix) WIat is the value of l$

(a) (b)

(c) 3 (d) 0

(x) The area bounded by the curve x = g(y); y-axis and y = a, y= b is:

II
3

II(a) vdx (b) xdy

vox-15254

J"' ,'* (d) None of thcsc

(Conrd.)



2. (a)

(b)

(c)

3. (d)

(e)

(0

UNIT-I
Prove that limit of function, if it exist, then it is unique. 4

. /r\
Show thar the fruiction f(x)=x sinl_ l;x-0 is continuous at x = 0. 3

\ x./

= 0; othenvise

If f(x) is defined and continuous in [a, b] thcn prove that f(x) attain every value

3between ils bounds.

Prove that limit of product of two functions is equal to thc product of their limits. 4

Show that the function f(x) = (1+ 2x1l/*; x + O is continuous at x = O. 3

=ez ;x=o

Using e-6 definition, provo that :

lim

5

l

I
x

l

3

UNT'_II
4. (a) State and prove kibnitz theorei,r.

(b) Evaluate t.f"" -"' -:log(t*'11
x srnx .l

(c) Find y,, ify = (ax + bfr.

5. (d) If Y=(x+ x2 -l)* then prove that (x'- l)y., + (2n + l)xy!,r + (n'z- m'7)y. = g.

)

4

3(e) o ,=* then find (y") at x = o

i(0 Prove that lim 1-t"n'* 3

3vox-15254

2
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6. (a)

(b)

(c)

7. (d)

(e)

9

f*'*aul
1,,.r bxl

UNIT_III
State and prove LaSr"anges mean value lheorem. 5

Veriff Cauchy's mean value theorem for (x) = e'and g(x) = e - in [a, b]. 3

Expand e'upto first fou! terms at x = 0. 2

If f(x) ard g(x) are continuous real valued functions on [a, b]; which are differentiable

in (a, b) thell prove that there exist at least one point 'c' in (a, b) such that :

-fQI--.{3I = 
f'("); where g(a) * g(b). 4

cO) - c(a) c'(c)

Expand 2xr + 7x2 + x - I in powers of (x - 2). 3

(f) VeriS Rolle's theorem for f(x)=log in[a,b];x*0

UNIT-IV

8. (a) State and prove Euler's theorcm for function of two variables

3

(b) If u=:2 theh prove lharx+v la- ay)
t--,-lAx Ay)

1

4

3

(c) If u==::]-
^l*7 

+y2 +12
;x2 +yz +22 +O; then show that uxx + uw + uz = 0

(d) lf F(u) be a homogeneous function of de$ee 'n' in x and y, where u is a futrction of
x, y then prove that :

au au F(u)(i) xax+yr=n 
F,(u) and

^) ^), d_u d'n ,.i_I'
1;11 x' l-j t2xvfi+v'-=G(u)[G (u)' ll.

dt' oxq dY'

where C(u) = nF(u) / F'(u).

vox-35254 4
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(e) lf u - log(xr + y] + 23 - 3xyz) then prove that

10. (a) Prove that :

and

cosm lx 'stn n+l x

min

auauau3
-+-+-=-0x Ay dz x+y +z

^ . \2I d d ot 9l_+_+_lu=._.
\A" q A") 1x+y+z)z

(f) If (x, y) = 2x)' - 3>qF - x - 2y then prove ,r" #=#
IJNIT_V

3

2

4

3

(b) Evaluate :

i

J

cosmx sinnx d,r =

r I 4x + 2x?
dx

m-l
m+1 I cos"' -x 'sln"x dx .

(c) Prove that the area of ar ellipse b'?xl t fa2 = a'lb1 is zrab. 3

' 
1[lA IIL (d) lf 0(n)-J0 tannxdx then prove that O(n) + O(n - 2) = --:- and hence find the value

of 0(s). 4

J
dx

x2 +2x +3(e) Evaluatc 3

x2 +x+l

e(f) Find the length of the arc of the curve y = log fromx=l tox=2. 3
e'+ 1

5vox-]5254 115





AS-1347

B.Sc, (Part-I) Scmester-I Examinrtion

}IATHEMAI'ICS

P.per-II
(Differentirl & Intcgral Calculus)

Time : l hree Hoursl lMaximum Marks : 60

N.B. :- (l) Questiol No. I is compulsory. Anempt once.

(2) Attempt ONE question from each unit,

Choos€ the correct altematives (l mark each) :

(i) lf the function (x) is differentiable at x = x", then it is :

(a) . Not delined 8t x = x. (b) Continuous at x = x

(c) Not continuous at x = xo (d) None of these

(ii) The function f(x) has simplc discontinuity if:
(a) f(x'). f(x-) do nol exist

(b) f(x), f(x-) f(x) exist but not equal

(c) f(x-)=(x)*(x)
(d) (x.) * (x-)

(iii) If y = sin (ax + b) theo y" is :

t0

lt(a) a" cos (ax + b + ,) (b) a" sin (ax + b +
n

2 )

nn(c) a" sin(ax +b + ^)z

vTM lI24

N'I(d) a"sir(a\+b- -)

(Contd.)i



(iv) The graph of function y = (x), v x e [a, bl which satisfies all conditions of Rolle's

theorem then gcom€trically, there exists at least one point c {)n the curve between

x : a and x = b at which lhe tangent to the curve is :

(a) Parallel to y-axis (b) Parallel to x-axis

(c) Perpendicular to x-ais (d) Perpendicular to y-aris

(v) The expansion of the function e' is :

(a) l+--+a+-...2! 4l

(c)
-x'x'l+xf-+-+2t 3l

(vi) The value of Jlogxdx is:

(a) logx+k
(c) xlogx+x+k

lvii) The valuc of 11m1se5x1i is:

(a)

(c)

(b)
--2 ..1

l - -+ -- +...
21.4l

(d)
xt x'

x --+--+3! 5!

(b)

(d)

xlogx-x+k
logx x+k

el (b)

(d)

I
e2

I0

(vO The degree of homogenous futrction, f(x, y) = ls:

(a) (b)

(c)

!.1
x'+y'--T-- l

"3*yi
I
i
I
2

I
l

1

2vTM-t3324

l2
(d)

(Contd.)



(ix) If I" = Jsec" dx thqn the reduction formula for In is :

I n-2(8) I.-- . seci-2xtanx+ n_| L_r

I n-2
Ihl I = 

- 
secn 2ytan** 

- 
lo.rIl-l n-l

I(ci I = - sec' I
n-2xtanx n-l " '/

1

(d) I, = -; sec. * '
n-2xtanx--ln-l " '/

(x) Irt (x) bc contiruous alld non-legativc on [a, b]. Then thc area A boundcd by curve
y = (x), the x-axis and two ordinates x = a, x = b is :

(a) (b) a=Jraxr=Jxdx

(c) Jr.a* (d) Jrlx; ax

UNIT-I

2. (a) Prove that if limf(x) exists, then it is unique.

(b) Using the €-6 definition, 51rci{ th11 lulx'z=4

I(c) Show that f(x) = ---r- has simple discontinuity at x = 0.

I -e"

4

3

3

3vTM 13324 (contd.)



3. (a) Plove that if f(x) is delined and continuous in [a, b], then it attains its bounds at least

once in [a, b]. 4

(b) Using €-6 definition, prove that f(x) = sin x is contiluous for all real values of x.

3

(c) Prove 16u1 hqf(x) = 7, where f(x) = 2x + 3, v x e [0, 5]. 3

UNIT-II

4. (a) Prove that : lf f(x) is differenti&ble at x = x", then it is continuous at x = xo. Is convene

of this statement tlue ? Justiry. 4

I(b) lind the nd differenlial coefficient of 
O* _5I-t.

n!(c) If) - x" log x. lhen show that y, r . -

5. (a) State and prove l-eibnitz's theoreD.

3

4

l
.. tao 5x(b) Evaluate lS "r-7

1c.r rrove trrat l,in:[
lx

logx x-l
I

2
3

UI{I'T III

6. (a) State and prove lagrange's mean value theorem.

(b) Verif! Cauchy mean value theorem for the functions :

f(x) = e'ard g(x) = e " in [a, b].

(c) Expand 3xr + 4x2 + 5x 3 about the point x : I by Taylor's thorem.

4

3

3
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7. (a) Statc and prove Rolle's theorem.

(b) Expand 2x1 + 7x7 + x -- I in powers of (x - 2). 3

(c) By using La$ange's mean value theorem, show that I +x<ei< l+xe,, v x>0.
3

UNIT_IV

(a) Let F(u) bc a homogenous function of degree n in x and y, where u is function of
x and y. 'l'hen prove that :

4

t3

I

(i)

(ii) x'] 2xy

au du nF(ulx--+y =---:-=c(u) andrx c! t'(u)

Ax'
-+

v' 8 G( )u(u)[c'axt

xt+v'
(b) If u - aii, n.or" that (u- - uy)'] = 4[1 - u, - uy]

4

.l

3

rl.

x+y(c) Verify Euler's theorem on homogencous function for u = log x-y

(a) Itu:F(x-y,y z, z - x), then prove that :

u*+uy+u,=o. 4

t,, + ",1 au au
tb) lIu - sin-'.i ^--l-L f , show lhat x:--):- =tanu. 3' l**yl' Ax'E

i:'u d_rr .r'u(c) Sho\ thal : .r +:-t+;tt=U, ifu = 3(ax + by + cz)'?- (x? + y1 + z1) anddx- .N- (D-

a1 +br+cr:I. 3
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10. (a) Prove tt ut J"o,", a* = -jcot"-rx - In,, . Hencc evaluate Jcot'x dx .

(b) Calculate the arca of the aflp"" { t4 = f .

I

3

2xr +3x +7
dx(c) Evaluate

x2+x+l

ll. (a) Provethar: Jsin'xcos"xdx-sin'-!Jols"'x*-4Jsin'xcos"'rxdx. 4m+n m+nr

(b) Find the area between the curve y = x] - 3x: + 2x and the x-axis. 3

(c) Find the length of the arc of the parabola x2 = 4ay from the \ertex to an extremity of
the lalus rcctum. 3

i

6vrM-13324 t050



AT - 267

First Semester B. Sc. (Part - l) Examination

MAl'HEMATICS

Paper II
(Differential and Integral Calculus)

P Pages : 8

'Iime : Three Hoursl JMax. Mark\ : 60

Note : (l) Qrrestion No. One is compuslsory attenrpt
once-

(2) Attenlpt One question lrom ecll urirs.

Choose the correct altematives (l mark each):

ll
(i) lim -cos-=------x+0 x x

(a) Limit erist

(b) I-imit &)€s not exist.

(c) Equal to zero.

(d) \one or ficse.

(ii) The function f is defined by f(x) = tanx is

I

discontinuous at

It
(a.) x = only

2

AT 2(r7 P.l'.o.



1b)

N'I
(c) x= 

-.VncN2
1l

(d) x = (2n+l) -, n = 0. I

l
(iii) The modulus function f(x) = Jxl. V x; R is

-. 
- al x = () 

...
(a) (lontinw)us but noL derivable.

(b) Derivable but not continous.

(c) Continuous and derivable.

(d) None of these.

sin x
(iv) tirn

x+0
(a)

(c)

(v) Let f be differentiable lunction on (a. h).
Thcrr uhiuh of thc irllowrng statctnenl r.
cofrccl :

(a) f '(x) > 0.Vx:(a.h ):rf is rnonotone

decreasing.

(b) I (\)=0.Vxi(a.b)=+f is nor consrant

l

0 (b) I

(d) None of these

AT -267



(c) f (x) < 0.V x r(a.b).+f is monotone

decreasing

(d) f '( \ | s0 Vx , (a.b1-af is nor de,ureasing.

xx2
(vi) The series (x)= (0)+- f'(0)+ - f'(0)+

q-l
x

(n- I )!

(a) Taylor's series.

(b) Maclaurin's' series

(c) Lagranges series.

(d) None of thew.

(vii) If u = *a-ya , x*Y then xu"+yur=----
x-y

(a) l.u (b) ,lu

(c) 3u (d) r-one of these

(viii)t.et f(x. 1') = 2xrr,: - 3xy2 + x :y then f*

|2l
l" " (o) , --.. is called------

(a)

(c)

(b)

(d)

4x3-6x

4y -o

l2x2-6y

None of these

l\1-?57 t.T.o.



*, y,
(ixt The area of the cllipse -, + - = I is
.a'bl

(^) $'0
(a)

(a) ra
(c) {ip ab

rl8

(b) ,rab

(d) None of these

(b)

cosj4x dx

1

2

1

1

4

I

86

2

(c) (d)
t0

I.]NIT I

(a) Let F(x) and g(x) bc defined at all points of
an interval [a, b] except possibly at xo€la, hl.
lf lim F(x) = I lim C(x) = m, then prove that

X-r/r0 X--rX0

lim [f(x) + 8(x)] = /+m
X-+Lo

(b) Show that f(x) =

-.x=0
1+eh

0 , x=0

has a simple discontinuity at x=0. 3

(c) Prove that F(x) = x2 is continuous at x = 3.

3
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3. (P) Show that the fimction f(x)=

is continuous ar x = 0

( I +2r.)!/" x*0

e2 x=0

3

4

(q) Prove that lim sinx = sina by e-{ definition.
4

(r) If a function f is continuous on the closed

intenal I = [a, b] and (a) - (b), then f
assumes every value between f(a) and f(b).

3

UNIT II

(a) Justify, by an example, that continuity of a

function at a point necessarily not imply the

derivabitity at that point. 4

Itb) IIy =- 
-. 

then find yn. 3
x'+a'

(c) Evaluate lim (cosx)t/'2 3

x-r0

(p) Find the right hand and left hand derivative of
. f(x) = lxi atx=0 3

(q) If y = a cos(logx) + b sin(logx), show that

x2y2 + xy1 + y = 0 ard x2y;*2 +(2n +1)xyo*1+

(n2+l)Y" = 0. 4

5
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tan 5x(r) Evaluate Iim
1l

X-)-
z

tan ,x

1

U\IT III

6 (t) State and prove Rolle's mean value theorem.

4

(b) Verify Cauchy mean value thcorem for f(x) =
cos x g(x) = sin x in [0. r/21 3

(c) Show that :

t\l\J
logrx+hr=logh+- - + -h 2h2 3hl

(p) Let f be differentiable on (a. b) then Prove

that ftx) >0Vx ra. b)-+ [ is monotone
increasing. 3

(q) Expand 2x3 + 7xz + x-l in power of (x-2).

3

(r) State and prove

theorcm.

Lagrangc's mean value
4
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TNIT IV

*'*Y'
(a) If u = Prove that

x+y

audrr ) du

dx ny dx dy
3

(b) Lct F(u) be a hamogeneous function of degree

n ilt x and y. rvhere u is l function ol x. v
'l hen :

du du nF(u)
x+anddx dY F (u)

d2u d'u d2u
xr -t2xy-ayz ; =G(urlctu)-llax' dxdy dy'

nF(u)
where G(u) = 

- 

and suitable condition
F'(u)

of differcntiability. 4

(c) If u = log {xJ+yr+zl 3xyz). show that

l
u-.1- u. +u. =

x+v+z

(p)

(q)

lf Z = ftxyt. sho\,, that xrx - y,,, = 0

Verifl Iluler's theorem on homogeneous

functinns for 3x)z + 5xy2z + 4za. 4

74t -267 P.T.O.
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(r) If u= ther sirow that

3r
x3i2(l-x)J2 dx = 

-128

e\+el+ez

ux+uv+t!.=2u

TINIT V

10. (a) If l. = J sec"x dx, then prove that

I n-2
L: - secr-2 x.tanx + - In-r

n-l n-l
(b) Find the area betu,een the curue

y = x3 3x2+2x and the x-axis.

11. (p)

(q)

2x2-x+18

,1

.l

I
(c) hove that

t4
lf 6{n) = J tann x dx. then show

0
I

that d(n) + O(n-2) = 

- 
and find the value

-nl
oi o(5) 4

Show that in the catenarJ y =C cosh |, the

length,rt Lhe arc from the vertex to any print

is grven by S = C sin h ; .1

J l

(r) tntegrate J dr
r]x2 2x+17

-:+ 8 9600

I
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