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The figures in the margin indicate full marks
" for the questions

SECTION—A
Answer any ten of the following questions : 2x10=20
1. If y=logx, then find yoq.

2. Find by Leibnitz’s formula, the nth derivative
of y=x3sinx.

3. Iflogy= 1:za.n'_1 x, then prove that

@+x?)y, +@x-1y, =0
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4. State L'Hospital’s rule.
5. Define rectangular and oblique asymptotes.
6. Find the vertical and horizontal asyinptotes
of the graph of
_3x+1
x2 -4
7. Write the reduction formula for
Inlz cos™ xdx
0
8. Evaluate :
.[ n/2 sin®xdx
0
9. Obtain the reduction formula for
J' tan” xdx
10. Write the Cartesian and parametric equation
of a circle with radius r and centre at (g, b).
11. Let x=¢(), y=w( be the parametric
‘equations of the curve AB, t being the
parameter. Write down the formula for the
arc length of AB.
22J/598 ( Continued )

(2)

(3)

12. Find the volume generated by revolving
about OX, the area bounded by y=x3

between x =0 and x =2.
A - S - T -
13. Show that (axb)xc =ax(bxc) iff a and ¢

are parallel.

14. Prove that

15. If i(f) and D(f) be two differential functions of
the scalar t, then show that

dUxv) - _do di -
=UX— +—
dt dt dt
SECTION—B

Answer any ten of the following questions : 3x10=30

16. Ify =x?", where n is positive integer, then

show that—
(@) y, =2"{1.3.5.---2n-1)}x";
_12n_,
(b) Yn _Ex .
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17. Let 22. Find the value of
dn

n

(x" log x) ‘ In/4 tan®xdx

P, = :

Prove the relation
Pn =n'Pn_l + In_l
Hence show that

23. Obtain the reduction formula for
Jsec"xdx

bei itive integer greater than 1.
P, =n!(logx+1+%+%+...+l) n bemng a pos ger gr
n
24. Obtain the reduction formula for

18. If y=sin(msin~! x), then prove that Isin”‘x cos™ xdx

A= x*)Yp 2 @R+ DxYn sy ~(0® - m?)y, =0 where m, n are positive integers >1.

Also find y, (0). :
" 25. Find the whole length of the curve

19, Evaluate : x2/3 +y2/3 =a?/3

lim xe™ -log(l+x)
x—0 x2 ‘ 26. Find the length of one complete arc of the

cycloid x = q(f -sin6) and y = a(l —cos6).

20. Find the asymptote of the curve .
27. Find the area of the surface of the solid

3,,3
x7 4y =Sy generated by revolving the arc of the
parabola y? =4ax bounded by the latus
21. Find the point of inflection, if any, of the . rectum about x-axis.
curve
x3 28. Prove that
y=
a®+x? @xb)x2=@-3)b-b-2)d
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(6)

29. Find the parametric and non-parametric
equations of the plane passing through three
non-collinear points whose position vectors

- 7 -
are a, b and c.

30. Show that the vector equation of the sphere
e 4
on the join of two given points 2 and b as
diameter is

#-3)-F-pb)=0
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SECTION—A

Answer any ten questions : 2x10=20
1. Find all the values of 1/3.

2. Expand cos?# in powers of 6.

. - I
3. Prove that i =e (4n+”2.

4. Give an example of the relation on the set
of positive integers which is symmetric,
transitive but not reflexive.
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(2)

5. If f:A— B be bijective, then prove that
fl:B> Ais also bijective.

6. Prove that the map f:Q—Q defined by
f(x) =3x+2 is invertible, where Q is the set
of rational numbers.

7. State division algorithm.

8. Find gcd (256, 1166).

9. Find the remainder when 11%° is divided
by 13.

10. Apply Descartes’ rule of signs to find
the nature of the roots of the equation
x*+16x3 +7x-11=0.

11. Find the condition that the equation
x3 +px? +gx+r=0 may have two roots
equal but of opposite signs.

12. If o, B, Y be the roots of the equation
x3 = px? +gx—r =0, then form the equation

1
whose roots are By-&-l, you +-1— and of+—.
o B Y
22J/599 ( Continued )

(3)

13. Find the rank of the matrix

1 2 3
A=[3 4 5
4 6 8

14. Investigate for what values of A and p the
equations x+y+z=6, x+2y+3z=10 and
x+2y+Az=p have a unique solution.

1S. Is the system of equations x+y+z=4,
2x+5y-2z=3, x+7y~7z=5 solvable?

SECTION—B
Answer any five questions : 10x5=50
16. (@) If e
z, = cos = +isin -~
2" r
then prove that Z,Z,Z; ...co=-1. S
(b) Show that
log log (x +iy) =%log (P2 +g%)+itan~! 4
p
where
p=log\/x2+y2 and q=tan‘lg 5
x
22J/599
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17. (a)
(b)
18. (q)
(b)
19. (a)

22J/599

(4)

Prove that
sin? 6 cos 6 = 62 —294 +...
2n _
+(_1)n.+l 3 1 e2n +
42n
If sinx=nsinfa+x), -l<n<l, then
expand x in a series of ascending
powers of n.

Let A be a non-empty set and R be an
equivalence relation defined on A. Let
a, be A be two arbitrary elements, then
prove that—

(i) beld= [b]=[d];

(ii) either [a]=[b] or [d) [b] = ¢. 2+3=5

If f:A—»B and g:B—>C be two
mappings and geo f be one-one and
onto, then prove that f is one-one and
g is onto.

Let R and R’ be two equivalence
relations on a set A. Prove that—

() RNR’ is an equivalence relation
in A;

(ii) RUR’ is not necessarily an

equivalence relation in A. 3+2=5

( Continued )

(b)

20. (a)

(b)

21. (a)

(b)

22. (a)

22J/599

(S5)

If f: X >Y be a mapping and A, B be
subsets of X, then show that

fAnB)c f(AN f(B)

Prove that the well-ordering principle
is equivalent to the principle of finite
induction.

Prove that no integer in the following

sequences is a perfect square : 2%+2%=5

() 11, 111, 1111, 11111, ...
(i) 99, 999, 9999, 99999, ...

Show that the rank of the transpose of
a matrix is the same as that of the
original matrix.

Prove that for each n>1

n® n® 7n

—_—

5 3 15

is an integer.

Solve the equation
x3 -3x2 +12x+16=0

by Cardan’s method.

( Turmn Over )
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(b)

23. (a)

(b)

24. (a)

(b)
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(6)

If a, B, v, & be the roots of the equation

x¥-4x+3= 0, then find the values of

1
Sa* and 3 — .
o d zoz2ﬁy 043=5

Solve the reciprocal equation
x* +10x3 +26x2 +10x+1=0 5

If a, B, Y be the roots of the equation
x3+px? +gx+r=0, then find the
equation whose roots are—

() By, yo, ofS;
(i) B+v, y+a, o +B. 2+3=5

For what values of K, the following
system of linear equations has unique
solution, infinitely many solutions or no
solution? . 6

xX+2y+3z=1

x+3y+5z=4

xX+2y+Kz="5

Show that the vectors «; =(l 1, 0),

0y=(L35), az=(220 in R3 are
linearly dependent. 4

( Continued )

(7)

25. (a) Solve the following system of equations
by Gaussian elimination method : S
X+2y-z=6 |
3x-y-2z=3
4x+3y+z=9

(b) Show that the vectors
@ =L10,0), 0y=(0,011
a3;=(100,4), a,=(0,00,2)
are linearly independent. 5
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