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1.

(Reg&Back)

2020-21

Time - 3 hours

Full Marks - 60

Answer all groups as per instructions.
Figures in the right hand margin indicate marks.
Symbols used have their usual meaning.

GROUP - A

Answer all questions. [1x8

(a)
(b)

(c)

Define tangent hyperbolic function and write down its range.

Find the derivative of log(cos hx).

Evaluate lim ©0SX
X — L I_ X
2 2
/2
Integrate using reduction formula J. sin® x dx.
0

Find the arc length of the spiral r = €®, between 6 = 0 and
6 =m.
Write the parametric equation of the ellipse

X2 y?
_+—

2 2 =1.

A



[2]

te! ot=1
q) Evaluate lim = | — ]
" t—>0 1-¢ COS(’ ~

(h) Find the acceleration of the moving Object rep
rese

vector R(t) = tsinti +te™j+ (t- 1)k, Nteq by
GROUP - B
2. Answer any eight of the following questions. "
% x g

(a) Evaluate Jsinz hx . cos? hx dx.

1
4x+3°

(b) Find Y_if Y=

———

o0
(c) Using reduction formula, evaluate J' dx
0 (1+ x2)4

sin? x — sin?y
—

(d) Evaluate Iim
Xy

1

(e) Evaluate J (£i+tj-cos Ftk)dt.
0

X2 -y

(f) Find the asymptote parallel to coordinate axes xy?=(x+y)%.
(g) Find the total length of cardioid
r=1+cosf, 0<0<m.
(h) Find the tangent vector to the vector function defined by
F(t) = i + (cos t)j + ( cos hk att =0, 5.
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B



(1)

U

[3]

Find the point of inflexion to the curve y = (log x)°.

Find the interval for which the curve f(x) = x* is concave
upward and downward.

GROUP - C

Answer any eight of the following. [2%8

(a)
(b)
(c)

Prove that cos h™'x = In [x + Vx?=1].

If y= find y .
¢ 4x% -9 o

Find the ranges of values of x for which the curve y = x* -

6x + 12x% + 5x + 7 is concave upward or downward. Deter-
mine the point of inflexion.

Show that the curve x* + y* = a%(x% - y?) has no asymptote.

Find a vector that is orthogonal to both of vectors u = 2i -j+
3k and v =-=7i + 2j - k.
Find the volume of the solid that results when the region above
2 2
X
x-axis and below the ellipse -+ i 1, (@>0,b>0)is

a b
revolved about x-axis.

Find the exact length of arc
X=cost+tsint,

y=sint+tcost (0<t<n).

P.T.0.



[4]
(h) Find the area of the surface generated by revolving
x = cos?t, y = sin?t, (0 <t<7)about x-axis.

Find the area of the triangle whose vertices are A(2, 2, 0),
B(-1, 0, 2), C(0, 4, 3) by using vector method.

Using scalar triple product, find the volume of parallelopiped

()
whose adjacent sides are A(2, =6, 2), B(0, 4, -2), C(1, 2, ~4)
respectively.
GROUP - D
Answer any four questions.
4. If y=acos(log x) + b sin(log x), show that [6

Xy L, (2n+)xy , +(n*+1)y =0.

5. Using reduction formula, prove that [6
1 3 3
2 (1 - x)2dx = ST
J.x (1 = Xx)“dx 128
0
6. Find the area of the surface generated by revolving the portion of
the curve y = x> between x =0 and x = 1 about x-axis. [6
1
. i X+ }x. 6
7. Evaluate lim {tan (F+x) [
8. Find the asymptote of the curve [6
x> + 4x%y + dxy? + 5x2 + 15xy + 10y2 = 2y + 1 = 0.
2
[6

9. If r(t) = 5t% + tj — t?k, evaluate j [r(t) x r''(t)]dt.
1
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