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Note: Question no. 1 is compulsory. Attempt any four
questions from questions no. 2 to 7. Use of
calculators is not allowed.

1. Which of t_he'.following statements are True and
which are False ? Justify your answers. 5x2=10

(@) The function f, defined on R by

X

fx)=In 1

l+e

_x’

is an even function.

(b) The tangent to the curve, 3 + 6y2 + 5x = 0,
at (- 1, 1) is perpendicular to the y-axis.

Uftan (t2)dt] (‘/_ fdrke]l,oo[.
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(d) The graph of the function, y = x + x| VxeQ,
is strictly increasing.

(e) Every integrable function is differentiable.

2. (a) Evaluate

(b) Using the Trapezoidal rule, evaluate

12 dx
J‘ > dividing the interval [2, 12]
2 X 2

into 5 equal intervals. 3

(¢) Find the derivative of

)cos X )cot b4

(sin x + (cosec x

with respect to x. ‘ 4

3. (a) Leta function f be deﬁned as

2

a‘x, if x>1
flx) =
bax -4, if x<1.

Determine the value(s) of a, if any, for which f

is continuous over R. 3
(b) Evaluate
f Bl B 3
x“ -6x+10 ,
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(¢) Ify = (sin! x)2, check whether or not the
following is true : 4

(1-x2) Yn+2 — 20X Y1 — n2yn =0

4. (a) Determine the points of inflection of .the
' curve,y =x4— 4x3 — 18x2 + 1, if any. 3

(b) Show that

b 1
j ﬂ_xdx=_znabzn[i). 3
X 2 b

a

(¢) Find the surface area of the solid formed by
the rotation of an arc of the cycloid

x=a(@+sin0), y=a (1 +cos 0)

about the axis of x. ' 4

5. (a) Find the maximum possible domain and
\ corresponding range, of the function f
\/ 1-x2

defined b = : 3

efined by f(x) = =-9)

(b) Find the angle of intersection between the
curves x2 + 2xy — y2 + 2ax = 0 and
3y3 — 2ax — 4a2y + a8 = 0 at the point
(a,—a). 3

(¢) Find the length of the curv_é, 2y2 = x3 from
the vertex (0, 0) to the point (4, 4 J2). 4
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6. (a) Check whether the function f, defined on R by
f(x) = cosec 2x + cot x,

is periodic or not. If so, find its period. If it is
not periodic, check whether it is even. 2

(b) Using Lagrange’s mean value theorem, prove
that

2 <tanlx<x, (x>0). 4
+Xx

() Find all the maxima and minima of the
function f given by 4

<
ﬂx)=I [Bt—2)(t-3)%+21t-2)2-23)? dt.
‘2

7. (@) If

In=J‘cosecnxdx, n>1

then show that
(n-1)I, =-cot x cosec®™ 2 x — (n - 2) I, 9.

Hence obtain J‘ cosec* x dx . _ 5

(b) Find all the asymptotes of the -curve,
x3 + y3 = 3axy, where a > 0. ' 3

() Does N satisfy the Archimedean property ?
Justify your answer. ‘ 2
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 (F) RRfx)=In l'e_xlmwﬁwﬁaw'f

_ 1+e‘x|
T T1 G 2 |

(@) T x5+ 6y2 + 5x = 0F (- 1, 1) T Eix@n
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(I) ®eH y=x+ |x| V x e Q T @ Fiaw
YA R |

() WWWW@W%I

2. (¥) -J',/1+\/§dx WWWI

(@) U [2, 12] H 5 R FHawar § fwim
12
Fh, U W 1 T w5, dx

9 x2 -2

1 AT HINT |
(M) (sin x)°°* + (cosec x)°°* * T x & YUY

ATHAS Fd HIT |

3. (%) um A wom £ =faRaa gro sfanfya @ -
{ a2x, !ﬂ'\a x>1
flx) =

bax — 4, e x<1.

a% 3 AH, A &, 70 FfvE % e R W
B fEAA 8 |

(@) I—Lz—dx T i IR |

x2—6x+10
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4. (F) T y=xt—4x3 - 18x% + 1% Af7 qfadq g,
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| (’T) Il x = a (6 + sin 6), y=a(l+cos0) % Th
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5. (F) f®) = "(i:’;) T RnfYa wed £ &
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@) T x2+2xy —y2 + 2ax =0 AKX
(@) y
3y3—2a2x—4a2y+a3=Oiﬁlﬁg(a,—a)‘fﬂ

sRrede- A T HIRA | 3
(M) = 252 = 31 WM (0,0) @ fg (4, 4V2) TF
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6. () Gﬁ?ﬁﬁQ% R W f(x) = cosec 2x + cot X gRI
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+X

) X
) f(x)=j Bt-2)t-33+2t-2)2(t-3)2 dt
2

g0 aRfya wod £ o+t 3 ok fafess ~
1 hife | . | 4

7. (%) afe |
In=jc0$cnxdx, n>1

4l sy foh

(m-1)I, =-cot x cosec®™ 2 x — (n — 2)'In_2.
Wm,jcosec‘ixdx g hifse | 5

('@)El%x3+y3=3axy,\_=lﬁa>0,ﬁ¥l’ﬂ
FraeaRRiat s il | .3
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