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61.(3) Let I, :j eX(x —1dx
0
Putx-1=t = dx=dt

0 0
I, =J. et t"dt :eJ‘ t"e'dt
-1 -1

0 0
= e([t”et]c_)l —nj t”‘letdtj = e(o (-1 et —nJ. t”‘letdtj
1 1
n+1 0 n-1,t n+1
=(-1) —nej 1t edt = I,=(-1)"-nly

1 1
For n=11, :J e*(x —1)dx = [e*(x -1 —I eXdx
0 0

=e'1-1)-e°(0-1)-[e*f=1-(e-1)=2-e
Therefore, from Eqg. (i), we get
I, =(-1*"1-21,=-1-2(2-e)=2e -5

and ly=(-1)*"-3I,=1-3(2e -5) =16 - 6e
Hence, n = 3 is the answer.
) ; ; X Y‘ (O
62. Since, f is continuous function and J f(t)dt >, as | x| > A ?
0

\2)

To show that every line y = mx intersects the curves \
O > X

X
y2+J f@t)dt = 2
0 B

At x =0,y = ++/2 (U

X, 0)

V2)

Hence, (0, v2), (0, —+/2) are the point of intersection of the curve with the Y-axis.

X X
As, X — o, J f (t)dt —» « for a particular x (say x,), then J f (t)dt = 2 and for this value of x,y =0
0 0

The curve is symmetrical about, X-axis.
Thus, we have that there must be some x, such that f(x,) = 2.

Thus, y =mx intersects this closed curve for all values of m.
63.  Given, f(x)= JX[Z(t J)(t — 23 +(t —1)2(t — 2)]dt
1
f/(x)=[2(x —1)(x - 2)% +3(x -1)?(x - 2)°]-1-0
= (x —1)(x - 2)2[2(x — 2)+ 3(x —1)]

= (X —1)(x - 22(x -7)

+ - o+

f(x) attains maximum at x =1 and f(x) attains minimum at x =
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64.(BD) Here,

65.(AD)Given, S, =

66.

67.(D)

lim =
n-on+12Hna+1)+(Ma+2)+....+(na+n)} 60

20l

_ 1
= lim =1 =— = lim
n—o a1 | 2. nn+1)| 60 n—ow 1)@t
(n+1) nca 5 (1+] -(2na +n +1)
n
1 & 1
= lim —| 2 — lim =—
n-owon z(n] n—w a-1 60
r=1 (1+] ~(2a+1+j
n n
1 1 1 2. [xa*?t 1
- 2J' x)dx ——— = — = 2 1
0 1.(2a+1) 60 (2a+1)-(a+1) 60
2 1
— - - = (2a+1)(@a+1)=120 = 2a?+3a+1-120=0
(2a+1)(a+1) 60
’ -17
= 2a“+3a-119=0 = (2a+17)a-7)=0 = a:7,T
4 n 2.1 1 0 1
Z“n2+kn+k2 n k k2 <nI|_r)nOOZE kK (k)
k=0 0 11—+ — k=0 1++(J
n n n (n
1
jl 1 d tan-L 2 1 2 T T b
= X =|—tan""| —| X +— = ) [
01+ X +x2 J3 Y3l 2 3 (3 6) 33
Sy < — similarly, T, > —
i.e <— imilarly, >—
"33 "33
1 1 5n 1 5n 1
lim + bt — :z = lim =
noo{n+l n+2 6n Nn+r n-oowon r
r=1 11+ —
n
5 dx 5
=| —— =[log(l+x)]g =log6 —logl=log6
01l+X

. 2
Let equation of tangent to parabola be y = mx + —
m

It also touches the circle x2 +y2 =2.

2
i
= m*+m2=2 = m*im?2-2-0
= m2-1)Mm?+2)=0 = m=1+1,m?=-2 [rejected m? =-2]
So, tangentsare y =x +2,y = x - 2.
They, intersect at (-2, 0) .
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Equation of chord PQis -2x =2 = x=-1 ’ R
Equation of chord RSis 0 =4(x -2) = x=2 i P
Coordinates of P, Q, R, Sare P(-1,1), Q(-1, -1), R(2,4), S(2,-4) X X
. 2
Area of quadrilateral = $ =15 sq units

68.(A) Since, tangents drawn from external points to the circle subtends equal angle at the centre.
£0;BD = 30° A

0,0
In AO,BD, tan 30° =Bl—D = BD=+y3cm

Oy
Also, DE =040, =2cm and EC = \/5 cm
Now, BC = BD + DE + EC =2+2y/3 g o,
1emA 1em
3 3 2 S
= Area of AABC:£(BC)2:£~4(1+\/§) :(6+4\/§)sq cm. g4 DA
4 4 V3aem D 2cm E {3cm
69. 2\/5 Equation of tangent at the point (1, \/5) to the curve x2 +y2 =4is X +\/§y =4

Whose X-axis intercept (4, 0).
Y

.

. / P(1,43)
»
©.0) y,q @0 ¥

=<

0
V3

‘(O —4\/5)‘ = 24/3 square units.
0

1
Thus, area of A formed by (0, 0) (1 f) and (4, 0) _E

A P O
[ =

70.(2) The area formed by |x| + |y| =1is square shown as below:

Y
|

-x+y=1 x+y=1

X0 —-X

[
O

’

2 -
Area of square = (\/5) = 2 square units.

VMC | Mathematics | 2021 26 Advanced Archive | Integral Calculus - 2



