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1. Answer the following questions .as directed :
' 1x10=10

(5).  The ,Qalue of sm(lx) is

(@) - isinhx (ii) isinhx |
(i) isix - () zero

" Choose the correct answer.

'3

‘ (b) . Write down the nth derivative of sin ax.
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(©) A curve y = f(x) is convex upwards if

2, .
- -‘;;’; is.
(i) positive - (ii) negative
(iii) zero’ " (iv) None of these

Choose the correct answer.

(d) The curve y = f{(x) is symmetrical about the
line y = x if

(@ xandy are mterchanged
(i) x is replaced by =Y
(iii) X is replaced by - x

(w) x and y are replaced by — x and -y
B respectlvely :

Choose the correct answer

(e) If &b, & be three vectors then the product -

ax(bx§) equals to

@ (E.8)b-(b.9)3

(i) @.9b-@b)¢

(iii) '(axi;)ga :

vy (b x o) xd

Choose the correct answer.
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(f) Write the formula for dit (¢, 6= con-
stant. ' -

(8) If the axes turned through the same angle
0 so that the equation -
ax? + 2hxy + by? = 0
changed into one which is free from the -
term involving xy then g is equal to
1, 4 2h
0
4.2h
a-b.
(i) tan* 222
(iv) (@ — b) tan' h.

Choose the correct answer.

(i) tan

(h) - The general second degree equation ax® +

 2hxy + by’ + 2gx + 2fy + ¢ = 0, where -
A = abc + 2fgh—af? ~bg? —ch?. The equa- .

tion represents a parabola if ‘

G R =4dab, A=0
G h2<ab, Axo
(iii) b* > ab, A £0
(iv) A=0 -
Choose the ‘correct answer.
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(i) The polar equation of a conic is

l . :
S I'+ecos®, If e <1 then it represents

(i) a parabola (ii) an ellipse

(iii) a hyperbola (iv) a straight line

Choose the correct answer.

(j) If a particle moving along a curve and at
some instant t, the particle at P whose
intrinsic coordinates are (s, V) and the radius
of curvature is p then the tangential
acceleration at P will be Al e

M = 6D
| o
(iii) j—; Ty

given that v is the velocity vector at P.

Choose the correct answer.

2. Answer the following questions : 2x5=10)

(a) Prove that : cosh?x — sinh?’x = 1.

(b) Find the point of inflexion of the curve

x=log i‘j—)
X
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(¢) Evaluate the following by using L’Hospital’s
" rule : ' ‘

kY

L. tanx—Xx
lim - .
x>0 X -—-sSin X

 (d) Find the reduction formuia- for
oﬂ4tan".x'dx‘.~ L
(¢) The value of the scalar triple product is zero -
' if two of its véctdrs aré pairallel'. Prove it.
3. 'Answer the followmg questlons 5x2=10 |
- (a) Evaluate e*! cos x by using Lelbmtz’s rule.

() The lemmscafe P= a? cos 26 revolves about,
a tangent at the pole. Show that the surface’
- - of the solid generated is 4ma2,

Find the volume by shcmg usmg the disc

method of 'the region bounded by y = X3,
y-xabout thexax1s '

i
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v5. Answer either (a) or (b) : S .10><,1=10 .

4. Answer any two of the following questioﬁs :
' - 5x2=10

(a) Deﬁne ‘asymptote. Find the asymptotes of
the curve-x® + y* — 3axy =-0.

(b) Determine the ‘length of an arc of the
cycloid x = a (0 + sin0), y = a (1 - cos 0)
measured from the vertex. ' '

| (c) Show that the velocity of a planet at any
~ point of its orbit is the same as it would
have been fallen to the point from rest at -

a distance from the sun equal to the length

of the major axis.

(a) (l) If the equation.

ax2+2hch+bY2+2gX+2fy+0-
represents a central conic then find its
centre.

<

(i) Find the polar equation of a conic in

the form !-=l—e¢089.
. ..
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(b) (i) Prove that
ix@xi +jx@xh+kx@xk)=23.

(i) Suppose P be the position of a moving |

particle at time t and T be its position
vector with respect to a fixed point O

as origin then find the tangential

component of acceleratlon at P.

Answer any one of the following : ‘10><1=10 |

(a) Trace the curve (w1tch of ‘Agnesi)
xy? = 42> (2a - - X).
(b) | Trace the curve (qudidid)
'r‘=‘a (1 - cos 6).
7. Answer any one of the folloWing : 10x1=1() |
g (a) Describe  the techniques of sketchmg a.
parabola. , ' .

(b) Prove that thq time taken by, the earth to
travel over half of its orbit remote from the
sun separated by the minor axis is two days

- more than half the year. The eccentricity of
the orbit 1s 50"
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8. Answer any ore of the following : - 10x1=10

(a) Find |
(i) the average cost function and

(i) the marginal- cost function for the

following total cost function at Q =3
and at Q = 5 where

TC=35 + 5Q — 2Q* + 2Q..

(b) What is the cylindrical shell method ? Use
the shell method to compute the volume of
the solid traced out by. rotating the reglon
bounded by the X axis, the curve y =
and the line x= 2 about the y axis.
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