Numeric Response Questions

Limits

Q.1 Find the value of lim, o ([E2] + [2222])

sin x x

(Where [.]represents the greatest integral function).

1 4 9 n?
.2 Evaluate: lim [ ]
Q M= n341  n3+1  nd+1 n3+1

. 8 x? x? x? x?7. 2
Q.3 1If: lim, pry 1 —cos — — €0s —-+cos —-cos —-|is equal to p then find k — A.
2sin? x+sin x—1

Q.4 Evaluate: lim__ =

X 2sin? x-3sin x+1’

Q.5 Evaluate : lim,,_,,, (3™ + 4™)/7

1-cos x

Q.6 If lim,

= k logz e then find k.

x(2%-1)

sin x

Q.7 Evaluate : lim,_,, [(minm (2 -4y + 11)) ] (where [.] represent greatest integer function).

X

: x—2_
QB If f(x) = S‘;‘og(x_l)l), then find lim,,_,, f (x),
. in 4
Q.9 Evaluate: lim, _,, 1_5\1/%

(1+x)1/x—e+%ex 11e

Q.10 If lim,._,, = Tthen find k.

x2
. X X X 1/x . 3e
Q.11 Let f(n) = lim, g <(1 + sin 5) (1 + sin 2—2) (1 + sin ;)) Aflimy, L f(n) = = then

find k.

) 1 1 1 1 _
Q.12 If lim,,, I:; + 711 + 11.15 Tt (4n—1)(4n+3)

] = %then find k.

Q.13 Let f(x) = 3x1% — 7x* 4+ 5x* — 21x3 + 3x2 — 7. Then find the value of lim,,_,, f(l’:;ti;’):(l)’

14+cos mx
.14 Evaluate: lim —_—
Q v *>1 tan2 nx

e*—e

Q.15 Evaluate: lim,._, ( e )
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ANSWER KEY

1. 198.00 2.0.33 3. 31.00 4.-3.00 5. 4.00 6. 0.50 7. 6.00
8.1.00 9. 8.00 10. 24.00 11. 3.00 12. 24.00 13. 17.66 14. 0.50
15. 1.00

Hints & Solutions

1. By result 33 1/n
i 5. lim 4|1+ = =4
lim [asmxi':a—l n—320 { (‘JJ
x>0 X
lim [190"]+ [99 s"’x]: 100 + 98 = 198 l—cosx  x
x>0 | sinx X 6. lim ———.
x>0x(2% —1) e* -1
2 .2 X
2. lim 31 + 34 + 39 o ;1 ‘ 2sin 5 X
oo n+1 n'+1 n’+1 n” +1 = lim 2
x=0 4(,() xlog,2-1
- lim n(n+12(2n+1) =l 5
oo 6(n” +1) 3 ,
sin— X
8 x? %% %2 = lim— X
3. lim— | 1] 1-cos— |- cos—| 1 - cos— =021 X (I+xlog,2+...)-1
x—0 x 8 2 4 2 2
2 2 1
1-cos— || 1-cos - = —logee
. 2 4 2
lim 8 P
x>0 X
2 2 i
2sin2 X 2sin?2 X 7. lim [(min™ (y2 — 4y + 11)) 22X ]
- 4 8 x50 x
hn()) 8 . i
X—> X i , — 11n(1)|: SlnX:| =6
. x? . x? = X
sin— sin— 227 2}
of — A4 |28 |2 X
x? x* 4 8 . sin 4x
— — 9. lim ———
lim 8— 4 g x>0 1 [(1-x)
x—0 X
1 1 = lim sin4x % 1++41-x
=8 —=— T x  lex
= lim —S1% (1 +412%)
q . (2sinx —1)(sinx +1) x>0 1-(1-x)
) x-n/6 (2sin X —1)(sinx —1 i
—n/6 ( x—1)(sinx 1) = lim 4% sin 4x x (1+ '_l—x)
. sinx+1 x—0 XX
= lim ——=-3
x-n/6sinx —1 4x(1+1)=4%x2=8
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10. Using expansion 13. L Hospital rule:
ex lle » ex . T 1) 53
. [e ) + X ) e+ 2l given limit is f'(1) ( g)—?
o : T
= X f'(x) =30x° — 56x +30x°—63x2 + 6x
1/x Ux £'(1)=-53
X
11. fi = li 1+sin— 1+sin— f'a) 53
(n) Xl_r)r:)(+sm2) (+s1n 2) So, - ;)z?
1/x
........ [1+sini)
2 14. 1imm (9 form]
1 1 x>l tan” mx 0
=el. e e? Using L'Hospital's rule
. % . —Tsin X
Now, lim f(n) =¢ =e lim—————
n—o x>l 2tan Tx sec” mx
N 1
1 = lim——cos’x = —
12. lim — x=1 2 2
n-w 4
7-3,11-7 15-11  (4n+3)-(4n-1) . gsxx g
37 711 1115 (4n-1).(4n +3) 15 lime’) ~————| =e0x1=1
.1
= lim —
n-w 4

1 1) (1 1) (1 1
= |t == |+ == [+
(3 7} (7 11) (11 15]

1 1
| ———
(4n—1 4n+3j

.11 1
lim — | —-
n—>w4[3 4n+3}
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