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« Mathematical Tools (session - 2) - JEE

Worksheet
1. Simplify: log, 5 + log, 1.6
2. Given that x = 2P and y = 49, show that log, (x3y) = 3p + 24.

3. Find the derivative of x°.

4. Ify=x3+2x*+7x+8, thenj—iwill be

a. 3x2+2x+15 b. 3x?2+4x+7
c. x3+2x%+15 d x3+4x+7
. day .
5. Ify = 2sinx then — will be
a. 2cosx b. —2cosx
C. COSX d. None
-1 Y Wi
6. Ify 4— por then, - will be 3
a. x_3 b. 4x
4 4
¢ s d =
7. If y = e*.cotx then Z—z will be
a. e*cotx — cosec?x b. e*cosec?x
c. e*[cotx — cosec?x] d. e*cotx
Inx dy .
8. If y = —then—=will be
x dx
1-Inx 1+Inx
a. b. —
X X
1-Inx Inx-1
. — -
9. Differentiation of sin(x?) w.r.t. x is
a. cos(x?) b. 2xcos(x?)
c. x%cos(x?) d. —cos(2x)
10. Ify = x?sinx, then Z—z will be
a. x%cosx+ 2xsinx b. 2xsinx
c. x%cosx d. 2xcosx
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If y = tan x. cos? x then Z—z will be

a. 1+ 2sinx b. 1—2sin%x
c. 1 d. 2sin®x

Ify = 2sin? @ + tan @ then Z—Z will be

a. 4sin@cosf + secOtanf
c. 4sinf + sec?0

2sin 260 + sec? 8
2 cos? 0 + sec? 6

& o

Find the derivative of x? using first principle.

Find f'(x) if f(x) is
(i) xe*
(ii) x sinx

If f(x) = vVx g(x), where g(4) = 2 and g'(4) = 3, find f'(4).

2_
Find the derivative of y = tz -
t2+1
3
Find the derivative of y(x) = (xi1)2 with respect to x.

. dy _ 2
Find ~ of y = tanx“.

Find the coordinate of the point on curve y = x* — 2x2 + 2 for which first derivative is
0

Find the slope of the tangent to the curve y = 2+/x at the point (1,2).
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Answer Key
Question
Number 1 2 3 4 5
Answer
Key 3 3p + 2q Sx* (b) (@)
Question
Number 6 7 8 9 10
Answer
Key (© (© (© (b) (a)
Question
Answer
Key (b) (b) 2x (D) (x+ e~ 6.5
(ii) x.cos x + sinx
Question
Answer , ,
Key K vt % (0,2) (1, 1)
(t2 + 1)2 (x+1)? (x+1)3% | 2xsec?x? (-1,1) 1
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Solutions

1. log, m + log, n = log,(mn)
log, 5 + log, 1.6 = log, 8 =log, 23 =3log,2 =3

2. log,(x3y) = log,(2%P49) =log,(2CP+2D) = 3p + 2q

3. y=x°
2 _ 5yt

dx

4. (b)
y=x3+2x2+7x+8
L= 3x2 +4x +7

dx

5. (a)

y =2sinx

y = e*.cotx
d_y — xi i X
e — (cotx) + cotx — (e®)
= e*(—cosec?x) + cotx(eX)

= e*[cotx — cosec?x]

8. (0

__Inx

T x
d d
dy xa(ln x)—In Xax (x)

dx x2
x %)—lnx
dy _ 1-lnx
dx  «x2
9. (b)
y = sinx?
dy _ 2y ad 2
= cos(x )dx (x?)
= 2x cos(x?)

Mathematical Tools (Session - 2) Page | 4

Copyright © Think and Learn Pvt. Ltd.




BY]JU’S Home Learning Program

10. (a)
y = x%sinx
9 _ 2 L (g in x-* (x2
=X (sinx) + sinx — (x*)
= x2cosx + 2xsinx
11. (b)
y = tanx cos? x
v _ 4 2 2,4
— = tanx— (cos” x) + cos“ x — (tanx)
= tan x(2 cos x)(— sin x) + cos? x sec?® x

=1-—2sinx

12. (b)
y = 2sin?0 +tan @
dy

d9=2><23in9cost9+sec29
= 2sin 26 + sec? 8

2_.2
13. Limjt&=*
h—0 h

. (x+h—x)(x+h+x)
= Limit
h—0 h

= Lfilmoit(Zx +h)=2x+0 = 2x

14. (i) f'(x) =xe*+e*.1=(x+1)e*
(i) f'(x) = x.:—x(sin x) + sin x.Z—i

f'(x) = x.cosx + sinx

’ ’ (%)
15, £/(4) = VEg'(x) + &2

"(4) = ' 9™ _ 2z _
f(4)_\/Zg(4)+m_2x3+2x2_6.5

16. We apply the Quotient Rule withu =t? —landv = t? + 1

d(ﬂ);’(%)—“(%)

dt

v v?

dy _ (t?+1).2t—-(t?-1).2t

at (t2+1)2

_2t3+2t-2t3+2t 4t
(t2+1)? (t2+1)?
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17. We can rewrite this function as y(x) = x3(x + 1) 72 and apply product rule,

dy _ L d 3 d -2
a—(x+1) dx(x)+x dx((x+1) )
=(x+1)"23x2+x3(-2)(x+1)73

dy 3x2 _ 2x3

dx (412 (x+1)3

18. :—x(tanxz) = (sec?x?).2x = 2x sec? x?

ay _d 4 _ 9,2 — 443 _
19. dx—dx(xd 2x° +2) = 4x° — 4x
Y _
E—O
4x3 —4x =0
4x(x2-1)=0

x=0,1-1
The corresponding points on the curve are (0,2), (1,1) and (-1, 1).

20. y=2Vx

a2

Z—z is called slope of the tangent to the curve y = 2+/x at the point (x, y). For the point x =

_ . . g Lody 1 dy _ 1 _
1 and y = 2, putting x = 1 and y = 2 in the equation == e get—— N 1. Hence
slope is 1.
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