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The figures in the margin indicate full marks
for the questions

1. (a) (If)

cosa +cosp + cosY = 0 = sina + sinp + sinY

(then show that)

sin^a +sin^ p + sin^ Y

= cos^ a +cos^ P+cos^ Y = —
2  -

(and)

sin 2a + sin 2p + sin 2y

= cos2a+cos2p+cos2Y =0 5
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( 2 )

WW/ Or

CT (Show that)

sinh X - sinh y = 2 coshi (x + sinhi (x -

cosh X + cosh y = 2 cosh—(x + y) cosh i (x -
2  2

(b) sin a cosa'^

I

Expand sin a and cosa in ascending
powers of a.

Or

(?f^'S<rT (?I (Show that), ̂  (if)

u = log tang+ ij
C5C9 (then)

(i) sinhu = tanG

(ii) tanhu = sin0

(c) C?r, ̂  n e N

Show that, if neN, and

(1 + X)'' =Co +CiX + C2x2 +...+c^x''
C®CS (then)
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( 3 )

wr/ Or

(?T (Show that)

M  jn o -o.™ I m

(a + ii^" +(a-ib)" =2(a +b j^ncosl —

2. ^csi'< ̂  I 1

State Leibnitz theorem.

(b) ^5^ C^IWT : 3

Find y^of any one of the following :

(i) y - sin(bx +

(ii) y = tan"^-
a

(c) ^ (If) y = (x2 -1)'^, (7T (then

show that)

(^^-l)2yn + 2+2xy„+i-n{n + l)y,^ =0 3

(d) ^ C*pic*ii "sn^
^ : 4

Use LHospital's rule to evaluate any
one :

(i) lim
x-»0 loggCOSX

(ii)
x-»o tanx-x
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(e) asm m ̂
^  f^, ̂  5J|^^ ^ .

/W =

Use first derivative test to detect the
extrema and critical point of the function
/W = X , if they exist.

3- (a) ̂  (If)

'n =C^sin"xdx ;neN
^  CT (then show that)

=^.llzl.n-5 2
^-2 n-4 3

(when)

^ (and)

^~2 n-4 2 2

^(«hen)nx'^^^,„,
IS even).

CT (Show

'^n/Or

that)

U2 35
24P/493
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( 5 )

(b) (i) ciIiR't*P'*l^ I

Define rectification.

(ii) Rcwl^ 0 = (H 'RT 6 = It WC^P
:

Find the length of the curve

measured from 6 = 0 to 8 = tc :

x = e
8

sin —+2 cos—
2  2

0f 8 ^ . 8
y = e \ cos—-2sin—

"sm/Or

Show that the length of an arc of the
curve

xsinf + i/cost = /'(t)

xcost-ysint = /"(t)

is /

s=/(t)+r(t)+fc

^^5 k "ifel (where A: is a

constant of integration) i

(c) c^i^i

Find the volume and surface area of the
solid generated by revolving the astroid :

2 2 2

x3 +1/3 =
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( 6 )

c^Ni c^rf^T <i^3dii*^

^ :

Find the volume and surface area of the

solid generated by revolving the cycloid
about its base :

x = a{t + sint]; i/ = a{l+cost)

4. (a) /"i; ^ ^ ^

2#C5n% ^ ̂
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Fill up the blank :

A map is invertible if and only if
it is .

(ii)

gf:A-^C «

Show that if / : A-»B and g; B ̂  C
are one-one-onto, then so is
gf-A ~>c.

(b) ^ ^ I
state and prove Euclid's algorithm.

gcd(c(, n) = gcd(h, n)

I 7 )

5. (a) %T I
Define solution of a linear system of
equations.

(b) ^
C«|^ "5^^ I

Give an example of a set of linearly
dependent vectors containing more than
one element.

(c) I
Define Echelon form of a matrix.

(d) ^ ^
I

state any two element^ row operations
permissible on a matrix.

(e) ^ :
Reduce the following matrix into echelon
form :

"1 3 4 3'

3 9 12 3

1  3 4 1_

(f) RREFS^ ^:
Reduce the following matrix into row
reduced echelon form (RREF) .

ro 1 -3 -r

10 1 1

3  1 0 2

1 1 -2 0

( Continued}
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( 8 )

(g) CT, : 5 ■'
Y I

Show that the following vectors are
linearly dependent ;

(1^1.2), (1,2,5), (^3,4)

★ ★★
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