JEE CHAPTER-WISE TESTS

JEE MAIN ANSWER KEY & SOLUTIONS

SUBJECT :- MATHEMATICS
CLASS :-12th
CHAPTER :- LIMIT CONTINUITY DIFFERENTIABILITY

ANSWER KEY
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SOLUTIONS

1. (A) (x—tanx}[l—cosx}
(1 . 3 2
cot 1[ ogaxj So, Lim X " X
Limit — %7 0 X
Sol X—>00 4 a* ; = exist and non-zero,
s¢C SO, n=5. Ans.
log, x
log. x 4, (A)
as (g—:‘} -0 Sol. Wehave
X—>00 X
(P42 437 4n?
Lim
[ aX J_) n— o Il3+l
and % (using Lopital rule)
log, x L (n-(n+l)-(2n+l)j |
= 1m 3 = — = —.
n/2 n o0 6-(n° +1) 6 3
I=——=1
m/2 . sin2x
Also, = Llng e
2 ®) x>0 sin8x
. sin(ax)+bx [ sin2x
Sol.  Given, le% =36 2x [ T
x>0 X le—g ~ 2 ~ 1
A —x»03x[smxj—8—4
[ax— Xprx ooJ+bX 8x
3! 5!
= Lim 3 N B I 1 4+3 7
X L O =-+t—=——="—
0 X o 34 1212
=36
33 a5 Al B l . l 1
at+b)x—— x>+ =% o0 so, ap = BT
. [( ) 6 120 J 3 4 12
= )I;g]% i So, required quadratic equation is
= 36. 2 1 1 2
X+ —= 12x2—7x + 1= 0.
So, a+b=0. X 12 X+ 0 = 12x X 0
—a3 Ans.
Also, — =36=>a=-6andb=6. Ans.
6 5. (A)
)= +9=2+
3, ©) Sol f(17) f(1)_ = a+9=2+b
Sol. As, (x + sin x — X cos X — tan x) = b-a=7 .. ™
Also L.H.D. of fatx =1 = slope of line 2x -y
=x(1-cosx)+sinx | 1— ! tb=0
COSX = 3+4+a=2
=x(1-cosx)—tanx (1—-cos x) = (x —tan x) = a=-5 => b=2
(1 —=cos x) Therefore (a + b) =-3 Ans.
1
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6. ©) 10. (A)
4 Sol.  for continuous of f x22=ax,+b (1)
Sol.  f(x)=sgn ((3 cos X —T)(X— 2)) for derivability, 2x,=a .(2)
= sgn (x) is discontinuous at x = 0 a=2xjand b=-x2 = (A)]
T
= f(x) is discontinuous at x = cos E only 1. (A) |
Sol. Lim —f(X-l-h) " = gltanx) f(=x)
Since x =2 ¢ D, & no graph of f existin h—o |  f(x)
viccinity of x =2. (Given)
Only one point of discontinuity i.e. 1 L l[f(Hh) _f(x)]
m—| ————
Ans. eh0 b f(x) = gltan ) f (- x)
7. (A) f'(x)
i X '™ = etan 01
Sol.  g(x)= 4 T (%) = (tan x) f (= x)
[x] f(x) ~
obv. cont. at x = 3/2 £'(0)
o 1 Put x=0 = £(0) =0
atx = 2, f(2)—sm4—ﬁ f1(0)=0
f'(0)=0Ans.]
A 12. (A)
sin— . . f(x+h)—f(x
fy=_ 2 _1 Sol. f(x)= Limit CrW=f()
B ] h—0 h
Hence discontinuous  atx =2 h
flx.|1+—]|—f(x)
8. () " Limit :
1 h—0 h
4x2-2x if —=<x<0 h
Sol. f(x)= { 2 | . f(x)”(“)(j —f(x)
ax? —bx if 0SX<§ Iﬁlglbt h
) h
f'(0-)= Lim 8x-2=-2 fl+>
x—0 - Iﬁlmg :
: -
v(oy= Lim 2ax—b=-b X
F09= 0 X
= . f(1+t)—1f(1
hence b=2 V xeR - L Limit ( ) (note that f(1)
obvious fis continuous V. a€ R = (C) X t—0
f'(1
9. (C) = ) = Q Ans
Sol.  Theequation X
_ 3 1 13. (B)
(Sm Chs By X + (COS Chs 2) X+ (tane - \/§) Sol.  If functionis differentiable in R, then it must be
differentiable at x, = a.
=0 must be an identity in x. (a+h+1)[h|-0
f'(a*)= Lim =a+1
3 1 h—0 h
2.sin@=—— and cos0= < and tan 0 =
2 2 . (a—h+1)|-h|
Pe=im— =@
NG 0= T -5 -
= 0= 3 or 3 in [~ 27, 27]. Ans. ] " f'(a)=f'a) = a=—1Ans]
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14, (D) 18. (B)
2 Sol. Lim(\/2n2+n —7»\/2n2—nJ=L
27 n—> N2
3-x?
i Here, A >0.
Sol. / -1 I 1—x
2 A2/hn2
; So, Lim (2n +n) A (2n” —n)
e (\/2n2 +n + Av2n° —n)
15. (D)
Sol. By definition of continuity of f(x) at x=1, . 2n2(1—k2)+n(1+k2)
T ) Egg 1 1
() =f(M=1(1) = p+q=-2+ HNHM\/}}
n n

For existence of limit A=1asA >0

1 1 2 1
4=\ = £1(1+ - = - — and/= ——=—=="7= = A=1. Ans.
f'(1)=f'(1%) :>3p—2 :>p—6 \/54_\/5 \/5
...... (ii)
". Using (ii) in (i), we get 19. ©
I = nt 13 3
q=-2- E+Z = q= Z—E Ans. S°|_ le tan X—2tanx—l (9 fOI‘mJ:
53| tan® x —2tanx —1
16. (B)
Sol. f(0)=(P+1)+1=P+2 . (tanx +1) (tan? x —tanx —1)
f(0)=q x>\ (tanx +1) (tan4 x —tan® x + tan? X —tanx —1)
. oAll+x -1
f(0*)= Lim ———
)= 5 x ) (-1 -(-D-1 1
L (D= (D +(=D*=(-D-1 3
= Lim—=—
x>0t V1-x +1 2 Ans.
Lo - 20. (A
= —_; + = - = —
172 d 2 Sol.  Lim f(x) mustexist =f(2)
[for continuous f": f(0~)=f(0)=f(0%)] X2
17. (B) tan 27 + sin " 4 tan
Sol.  f(x)=[x]tan (7x) f(2)= Lim 2 2
X2 (x+6)(x—-2)
e = L f(k+h)-f(k)
f'(k") = hgr()lf put X=2+h
[k +h]tan(r (k + h))—k tan(rk) . mh h
= Lim T T 1 tan 27th —sin — + tan —
h—0 h = — Lim 2 2
8 X—2 h
_ Limktan(nkJrnh) _ Limktan(nh)
h—0 h h—0 h 1 [275_54_5} 1
= Kknt =3 2 2173 Ans.
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21. 6
Sol.  Clearly number of points of discontinuity of f (x)
T
in [0, 5} will be 10
and number of points of non-differentiability of
g(x) = (x)
= (x-1)x —2)\ (X =1)(X=2)o(x —2m) | is

(2m —2).
2m-2=10= m=6 Ans.

COSX COSX
f(x) =Ccos X + cos X + + +
2 2?

...... 00

COSX
=cos X + 1 =3 cos x

1—=

2

gx) = Bf(x)} = [cos X]

22. 5
Hence, number of values of x in[0, 21t] where
Y e(1+(1/p))
Sol. /= Limp/n (00 x 0 form) T 3n
P (1+(1/X))p [cos x] is discontinuous is 4, i.e. 0, 2
. 1 1 27. Ans.
= Limp| 1+ /n| 1+— [—p/n| 1 +—
—>0
P P P 2. 1
1 1 6
putx=— ; asp—>oo,t—>0 (x—2)ln\/57+—log22 x )
t . € 3x —-e
Sol. Lim x_2)t
1 1+t 0" X —2)tanx
Hence /= L1m—(l+€n(l+t)—MJ
t—0 t t
e(x—2)ln(5X/2 Jo o2
_ = Lim
= Lirn[én(l+t)”t +L§l+t)} x-0" (X —=2)tanx
t—0 t
(x(xfz)]
) ey _l_y In| 5 2
=1+ I;grol ¥ where In(1 +t)=y; 1 &2l e 1
+t=eY, hencet=e*-1
= 1+l_§_2 X—)()Jr (X—2)tal’1X
2 2 n
= (m +n)=5Ans. (X(X—Z)J
5802 /-1
23. 4 1
Sol. f(x) = = Lim &2 =—e?In5
COSX 3cosx Scosx (2n+1)cosx x—0" 2X(X _2) . tanx 2
Lim /n|e 2 -e 2° -¢ 2 ... e 2 2 X
n—»oo
X 2
= Lim (cosx 3cosx SCOSX+ +(2n+l)cosx] ez((\/g) _]j(ex _]j
n—w 2 22 23 ...... 2" L]m 7\‘ = 7\4 82 )
f(x) = X0 X.ZSinx .(l—cosx).xz
2
cosXx 3cosx 5cosx X X
+ 3 + 3 +...... o]
2 2 2 5
e
1 cosx 3cosx =)\—
Sf(X) = ot +00 ny5 =2 5 IS
2 2 2
1 cosSX 2cosx 2cosx ) 1 1 )
Ef(x)= > + 72 + PE o © ke-aln5=5e h5 = A=1
4
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25. 8 27. 0
.1 f(=
Sol. Wehave, Lim — (%) -1]=-3 _3
x—0 X 2X3 —2X; —OO<X<7
2x - 3
. [ax*—(b+2)x* +cex?—dx +e Sol. Define f(x)= {2——> —— SX<—
= Lim 7 3 2 4
x—0 X 3
2X; —<X<®
:_6 4
' a=-6, b=-2,¢c=d=e=0
So, |[f(1)|]=|a+b|=8Ans. So, f(x) is continuous for all x € R.
26. 3 28. 0

Sol. p=2,9g=3

. 1+ 2 C . in—1 (ai —1
Sol. As, Lim cn. S = . sin~! (sin 5) + cos™ (cos 5)
n—© (2n+3+2sinn) 4 =(5-2n)+ (2n-5)=0 Ans.
c 1 29. 2
= 4 5 = Cc=2 Sol. p=-8;q=10

= (p+qg)= 2. Ans.
Now both roots lies in [2, ) () ]

-b 30. 4
. D=0, — > 2 and
2a Cx(x+1); —1<x<0
f(2)> 0, where f(x)= x2—2px +p?-1 0; 0<x<1
y Sol.  T()=1xx-1); 1<x<2
N oo
< I2 \/ > from the graph and methmatically also
y y = f(x)
D=4p2—4p2+4>0 _—b =p=22 ... (1)
2a > X
1 2
f(2)= 4-—4p+p?-120=>p?-4p+320 |
= (p—1) (p-3) 20 ... (2)

I=1 (atx=2)
m=3 (atx=0,1,2)
Prin. = 3 I+ m=4.Ans.

MmHnNn2)= p =3
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