Limits and Derivatives

Question 1.

The expansion of log(1 — x) is
(@)x—x*/2+x*/3—........
b)yx+x2/2+x3/3+........
(©)x+x*2-x3/3+.......
(d)x—x22-x3/3—........

Answer: (d) -x —x2/2—-x3/3—........
log(l -x)=-x—x2/2-x3/3—........

Question 2.

The value of Lim,_,, (a X sin X — X X sin a)/(ax* — xa?) is
(a) =(a % cos a + sin a)/a?

(b) = (a x cos a —sin a)/a?

(c)=(axcosa+sina)a

(d)y=(axcosa—sina)a

Answer: (b) = (a X cos a — sin a)/a?

Given,

Limy_,, (a % sin X — X X sin a)/(ax* — xa?)

When we put x = a in the expression, we get 0/0 form.

Now apply L. Hospital rule, we get

Lim,_,, (a X cos X — sin a)/(2ax — a?)

= (a X cos a—sin a)/(2a x a — a?)

= (a X cos a — sin a)/(2a* — a?)

= (a X cos a — sin a)/a?

So, Limy_,, (a X sin X — X X sin a)/(ax* — xa?) = (a X cos a — sin a)/a®

Question 3.
Lim, , ;[1+x+x>+.......... +x107is



()0
(b) 1

(c) -1

(d)2

Answer: (b) 1

Given, Limy_, | [1 +x+x*+......... +x19
=1+(CD+ D)2+ +(-1)10

=1 1+1— 1
=1

Question 4.
The value of the limit Lim,_,( {log(1 + ax)}/x 1s

() 0
(b) 1

(c)a
() 1/a

Answer: (c) a

Given, Lim,_,( {log(1 + ax)}/x

= Lim,_,o {ax — (ax)? /2 + (ax)* /3 — (ax)* /4 + ....... V/x
=Lim,_,j {ax—a*x*/2+a’>x*/3 - atx* 4+ }x
=Limy_,o{fa—a*x2+a’x2/3—a*x3 /4 + ... }

=a—-0
=a

Question 5.
The value of the limit Lim,_, (cos x)°°F X is

(a) 1
(b)e

(C) e1/2
(d) e-1/2

Answer: (d) 12

: : cot® X
Given, Lim,_, (cos x)

= Lim,_, (1 + cos x — 1)%°F X

= eLMx—0 (cos x — 1) X cot? x



= eliMx—0 (cos x — 1)/tan? x
_ el

Question 6.

Then value of Limy_,; (1 +log x —x)}/(1 —2x + x?) 1s
() 0

(b) 1

(c) 12

(d)-1/2

Answer: (d) -1/2

Given, Lim,_,; (1 +log x —x)}/(1 —2x + x?)

= Limy_,; (I/x - 1)}/(-2 + 2x) {Using L. Hospital Rule}
=Limy_,; (1 —x)/{2x(x — 1)}

=Lim,_,; (-1/2x)

=-1/2

Question 7.
The value of limy_,¢ {(x +y) x sec (x +y) —x x sec x}/y is

(a) x x tan X X sec X

(b) x x tan x X sec X + X X sec X
(c) tan x X sec X + sec x

(d) x x tan x X sec X + sec X

Answer: (d) X X tan X X sec X + sec X

Given, limy_,o {(x +y) xsec (x +y) —x x sec x}/y

=limy_,o {x sec (x ty) T ysec (x +y)—xxsecx}ly

=limy_,q [x{ sec (x +y) —sec x} +ysec (x +y)ly

=limy_,q x{ sec (x +y) —sec x}/y + limy_,o {y sec (x +y)}/y

=limy_,q x{l/cos (x +y) — 1/cos x}/y + limy_,¢ {y sec (x +y)}/y

= limy_, [{cos x —cos (x T y)} * x/{y x cos (x +y) x cos x}] + limy_,( {y sec (x + y)}/y

= limy_,q [{2sin (x + y/2) x sin(y/2)} * 2x/{2y x cos (x +y) x cos x} | + limy_,( {y sec (x + y)}/y
=limy_,q {sin (x +y/2) x limy_,¢ {sin(y/2)/(2y/2)} x limy_,( { x/{y * cos (x +y) x cos x}] + sec
X

=sin X X 1 x x/cos? X + sec x

=X Xtan X X sec X + sec X

So, limy_, {(x +y) x sec (x +y) —X X sec X}/y =x X tan X X sec X + sec X



Question 8.

Lim,_,( (¥ — cos x)/x? is equals to
() 0

(b) 1

(c)2/3

(d) 3/2

Answer: (d) 3/2

Given, Lim,_, (¢ — cos x)/x?

= Lim,_, o (€X —cos x — 1 + 1)/x?

=Limy_, {(e = 1)/x2 + (1 - cos x)}/x?

= Lim,_,q {(* — 1)/x? + Lim,_, (1 — cos x)}/x2
=1+1/2

—@2+1)2
=32

Question 9.

The expansion of a* is

(a)a*=1+x/1! x (loga) +x2/2! x (loga)> +x3/3! x (loga)*+ ...........
(b) a*=1-x/1! x (loga) + x2 /2! x (loga)> —x3>/3! x (loga)*+...........
(c)a*=1+x/1 x(loga)+x2/2 % (loga)>+x>/3 x(loga)*+...........
(d)a*=1-x/1 x(loga)+x2/2 x(loga)-x*/3x(loga)*+...........

Answer: (a) a* =1+ x/1! x (log a) + x2 /2! x (loga)> + x* /3! x (loga)> + ...........
a*=1+x/1! x (loga) +x2/2! x (loga)*+x3/3! x (loga)*+...........

Question 10.

The value of the limit Lim,_,, (1 + an)?'M s
(a) e®

(b) e

(©) eab

(d) ea/b

Answer: (c) e?P
Given, Lim,_,o (1 + an)o'n
— eLimn_,o(an x b/n)



— eLimn_,O(ab)
_ eab

Question 11.

The value of Limy_,( cos x/(1 + sin x) is
(2) 0

(b) -1

(c) 1
(d) None of these

Answer: (¢) 1

Given, Lim,_,( cos x/(1 + sin x)
=cos 0/(1 + sin 0)

=1/(1+0)

=1/1

=1

Question 12.

Lim tan,_, /4 tan 2x X tan(n/4 —X) is
() 0

(b) 1

(c)1/2

(d) 372

Answer: (¢) 1/2
Given, Lim tany_, /4 tan 2x x tan(mw/4 — x)

= Lim tany,_, tan 2(w/4 — x) x tan(-h)

= Lim tany,_, -cot 2h/(-cot h)

= Lim tany,_, tan h/tan 2h

= (1/2) x Lim tany,_, (tan h/h)/(Zh/tan 2h)

= (1/2) x {Lim tany,_, (tan h/h)}/{Lim tany,_,( (2h/tan 2h)}

=(1/2)x 1
=12

Question 13.
Limy_,, (x*—-6x>+ 11x - 6)/(x* —6x +8) =
(@) 0
(b) 1



(c) 12
(d) Limit does not exist

Answer: (c) 1/2

When x = 2, the expression

(x*—6x2+ 11x — 6)/(x* — 6x + 8) assumes the form 0/0

Now,

Limy_», (x*-6x>+ 11x-6)/(x*—-6x+8)=Limy_,» {(x—1) X (x—2) X (x=3)}/{(x=2) X (x -
4)}

= Lim,_,, {(x~ 1) % (x - 3)}/(x ~ 4)

={2-1D)x(2-3)}/2-4)

=1/2

Question 14.

The value of the limit Lim,_,, (x —2)/ V(2 = x) is
(a) 0

(b) 1

(c)-1

(d)2

Answer: (a) 0

Given, Lim,_,, (x — 2)N(2 —x)

= Lim,_,, -2 —x)N2 —x)

= Limy_,, -{V2 —x) x V2 - x)}/N2 - x)
=Lim,_,, -V(2 - x)

=2-2)

=0

Question 15.

The derivative of the function f(x) =3x>*-2x*+5x -1l atx=-11is
()0

(b1

(c)-18

(d) 18

Answer: (d) 18

Given, function f(x) = 3x® — 2x> + 5x — 1
Differentiate w.r.t. x, we get
df(x)/dx =3 x3xx2—-2x2xx+5

= df(x)/dx =9x?—-4x + 5



= {df(x)/dx}, =1 =9 % (-1)?=4 x(-1)+5
= {dfx)/dx}x =1 =9+4+5
= {df(x)/dx}, -1 =18

Question 16.

Lim,_, sin*(x/3)/x* is equals to
(a) 1/2

(b) 1/3

(c) 1/4

(d)1/9

Answer: (d) 1/9

Given, Lim,_, sin? (x/3)/ x?

= Lim,_,( [sin® (x/3)/ (x/3)* x {(x/3)* /x*}]
= Lim,_,( [{sin (x/3)/ (x/3)}? x {(x*/9)/x?}]
=1x1/9

=1/9

Question 17.

The expansion of ax is

(a)a*=1+x/1! x (loga) +x2/2! x (loga)>+x*/3! x (loga)*+ ...........
(b) a*=1-x/1! x (loga) + x2 /2! x (loga)> =x3>/3! x (loga)*+...........
(c)a*=1+x/1 x(loga)+x2/2 x (loga)>+x>/3 x (loga)*+...........
(d)a*=1-x/1 x(loga)+x2/2 x (loga)—x>/3 x(loga)*+...........

Answer: (a) a* =1+ x/1! x (log a) + x2 /2! x (log a)> + x* /3! x (loga)> + ...........
ax =1+ x/1! x (loga) +x* /2! x (log a)* + x> /3! x (loga)*+...........

Question 18.

Differentiation of cos Vx with respect to X is
(a) sin x /2Vx

(b) =sin x /2Vx

(c) sin Vx /27x

(d) -sin Vx /2Vx

Answer: (d) -sin Vx /2Vx
Lety = cos Vx
Put u = Vx



du/dx = 1/2x

Now, y =cosu

dy/du = -sin u

dy/dx = (dy/du) % (du/dx)
= -sin u x (1/2Vx)

= -sin Vx /27X

Question 19.

Differentiation of log(sin x) is
(a) cosec x

(b) cot x

(c) sinx

(d) cos x

Answer: (b) cot x

Let y = log(sin x)

Again let u = sin x

du/dx = cos x

Now, y =logu

dy/du = 1/u= 1/sin x

Now, dy/dx = (dy/du) x (du/dx)
= dy/dx = (1/sin x) X cos X

= dy/dx = cos x/sin x

= dy/dx = cot x

Question 20.

Limy_,,, {(x+5)/(x + 1)}* equals
(a) e?

(b) e*

(©) ed

(@) e®

Answer: (¢) e®

Given, Limy_,, {(x +5)/(x+ 1)}x
=Limy_,, {1 +6/(x+ 1)}x

— eLimx_,oo6x/(x +1)

_ oLimy 0 6/(1 + 1/x)

_ o6/(1+ 1/0)






