CHAPTER-13
LIMITS & DERIVATIVES
05 MARK TYPE QUESTIONS

Q. NO QUESTION MARK
1. Find the values of a and b if lirr% f(x)and lirrif(x)exists. 5
xX— X—
x’4+ax+b,0<x<2
Wheref(x)=y 3x+2,2<x<4
2ax +5b,4<x <8

2. kcosx x % T 5

Let f(x)=) ™2 " 7 Zand if lim f(x) = f(5)

, X = E x_’E 2

Find the value of k
3. lim (€™ -1-x 5(3+2)

i) Evaluate — .

® X—>O( sin(x?)

lim ( X*+x+1

(ii) 1f BN O(ﬁ—ax—bj =4, then find the values of & and b .

4. | Differentiate tan/x with respect to x by using first principle.
2+15 56 . .
Let f(x)= lx]” +15[x]+ where [,] denoted the greatest integer function.
cos(x+7)cos(x+8)
Then show that lim7f(x) =0
e

6. | Find the derivative of x5 + x€05* 5
7. Using first principle, show that the differentiation of sin x with respect to x is cos x? 5
8. The distance f(t) in meters moved by a particle travelling in a straight line in t seconds is 5

given by f(t) = t? + 3t + 4. Find the speed of the particle at the end of 2 seconds?




ANSWERS:
MARKS

Q. NO ANSWER

tanx tan®x

0 lim (e —1—x lim l+—1! + TR
x—=>0| sin(x?) | x—0 sin(x?)

tanx tan’®x X
T X+ + "0+ +— X

_dim | 1 o *|_iim | "T 3" 15 21
x—0 sin(x?) x—0 sin(x?)

Wx-0 x+1 x—>0 x+1

lim (X +Xx+1-(ax* +bx+ax+b _2 lim ( X*(1—-a)+x(l-a—-b)+1-b 4
x—0 X+1 T x>0 x+1 -

Since the limit is a finite value, the deg.of Nr=Deg. Of Dr

Hence coefficientof x?is1—a=0=a = 1.
Andl—a—-b=4=1—-1—-b=4—= b =—4.

. 2 . 2
lim (x +X+l—ax—bj=4:> lim (x +x+1—(x+1)(ax+bJ:4

4. f (x) = tan V/x

FL(x) = h||m f(x+hr)l—f(x)

lim tan\/x+ tanJ_ lim tan/x +h —tan /X

:h—>0 h—)O X+h—X

sin h sm\/_
lim cos cosJ_

h%(w J’)(mw')

_ lim sin/x+h cos/x —cosv/x +h sinv/x
h _>0(\/x+h —'\/;)(’\/X-i-h +«/§)cos X +h.cos/X

lim sin(\/mﬂ/;)
_h—)O(_\/m_,\/;)(\/m+\/;)COS X—i—h.COS\/;




_tim SR =) g L
=h—0 (\/m_\/;) 'h_)O(\/m+\/;)Cos\/m.COS\/;

_1x, lIm 1 = 1 _ 1t sec?\/x
h_’o(\/x+h+\/§)cos x+h.cos/x  2vxcos?x  24x
[x]2 +15[x]+56 _  ([x]+7)([x]+8)

cos(x+7)cos(x+8)_ cos(x+7)cos(x+8)

. 0x1
Therefore xB£n7+ f(x)= oSO xeos D)

. _ (-1)xo0 _
xl}{l’;_ f(x)_cos(—l)xcos(o)_

Let u =x""* and v = (x)“°%*

Taking logarithm , we get log u= (sinx) logx
And log(v) = cosxlogx
Differentiating the above functions with respect to x we get

du sinx
g_x_u(T + cosxlogx) ...oeevenrvnne. (1)
£=v(cosx — Sinxlog(x)).cccccvevenenne (2)

Also Z_j: = Z—Z + Z—Z , using algebraic property of derivative function
Adding (1) and (2) we get the required answer.

This can be proved by first principles,

fH)=t*+3t+4

The speed of the particle at the end of 2 seconds is given by f’(2).
| e the derivative of f (t) att =2

We can use first principle here

v . @+ h)—f(2)
f1@) = lim n

" {24+ h)2+392+h) +4}— {22 +3 X2 + 4}
m

h—0 h
 h*+7h
= lim =limh+7=7
h—0 h h—0
Or we can can use the standard result
f'(t)=2t+3

~f'(2)=2%x243=7.




