12 Math Chapter 02

Derivatives Work Sheet
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Given that the curve y = ax? + % has a gradient 4 at the point(1,.5):
Calculate the values of a and b:

a) a=3,b=2 b)a=-3,b=2
c)a=3,b=-2 d) a ==3,\b =-2
_ b L b
y—axz +; 4—2a(1) (1)2
% S2ax + b(ED) (&Y 23'0b=14
2(3)—(2)=4
Y _ ey 2 3)-(2)
dx X
4=4
dy

E)(1'5) =4 Only option a satisfied the above equation



If (x) = —— then f/ (x) =
10x
) e b) -

%$®6 -2(2 66{
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f(x) -10x(x%"= 1)22
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—10x

) = Gy




% (x™) = nx™~1 where:
a)neR b)neZ






The last non-zero derivative of f(x) = 30x” + 5 is:

a) 30! b) 30 x 7! c) 7!

£(x) = 30, x7 + 5
£/(x) = 30.7x5
fx)=30.7.6. x°

Continuing in this way we get;

fYH(x) = 30. 7.6.5.4.3.2.1

fYiE(x) = 30 X 7!

d) 210x°
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Ify = Inx then7
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y = Inx
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ﬂ—( 1)*2x73 =

(D"

xn—1

(—1)%2!x—3

(_1)n+1

D" 1 (n-1)!
©) s

le

d)

On generalizing

d
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dy (-1 1(n-1)!
dxm xn




d35

~——5(COSX) =
a) Sinx b) —sinx C) COSX d) -cosx

After every fourth derivative function f(x) .= cosx repeats, so divide 35 by 4
and get remainder 3.s@ we.have to take\the\onty third derivative. Which is
SINX SO answeris option (a).
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Ify = e~ then:
a) Yo =a'y b) yn =-ay
) (—1)y ) (—ayy <N
y=e" OC P;ixgi\
= (-a) é ‘ 6‘) 066( BX QQQ
? P&» A,Q666
030
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d .
™ | x — 1 | does not exist for:

X
a) x =0 h) x =1 ¢ c)x=-1 d) None of these
f(x)=]x—-1]
Since f/(a) = lim,_g f(x;:z(a) DAL = lim, - (—1) =-1
So, £/ () =iy, (32:{(1) RAMCLY = lim,, ¢ 25
x—1
= LMy S = i Rf/(1) = lim, e &= =1
x—1l Lf/(1) = Rf/(1)

Lf/(1) = limys-

x—1
So derivative at x= 1 does not exist

Lf/ (1) = limy_,- —5=2

x—1



The minimum value of f(x) = 4cosx + 3 Is:
3) -1 b) -2 c) V2 d) 1
f(X) = 4cosx + 3
Range of cosx4s [+1, 1]

So rangeof4[-1, 1] +3% [21;77]

Min. value of f(x) =-1

Max. value of f(x) =7
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Find derivative w.r.t x of —£:

—2 1-= (1+x)2
a) 1) - b) L)y C) Y d) None of these
14- _ % _x+1
x+1

= Apply quotient rute on‘tand answer is option a.



Which of the following Mathematician gave the notation Df(x) forthe

derivative?

a) Newton b) Cauchy c) Lagrange d) Euler ¢
Name of L_elbniz Newtan Lagrange Cauchy
Mathematician
Noftation used |2 g% f(x) /(X Df(X)
for derivative |%* 94X




For which of the following intervals is the functiony = x* - 6x+ 5
Increasing?
a)l<x<5 b)x>5 C) X > 3 ¢umin d)x<1

A function is increasing when its first derivative,is greater than 0.

y=X%-6X+5
@ Ly
X 2X~=6
2X—6>0



Ripples in shape of circles are produced when a stone is throwninwater. If
the rate of change of circumference of these circles is 124, what1s the rate
of change of Area of the circle when the radius-s 3em?

a) 28m bh) 367 < C) 94 d) 60n
Rate of change of circumference of circle.= % =12m
Circumference =C = 2mr % = 6 =rate of.change of radius
acy o &r Area-of circle = A = rr?
dt dt
dr 1 dC 2 amrE - 21(3)(6) =367
—=— = dt dt
dt 2m dt
T-lazm)=6

dt 21



What is the derivative of 2t3 w.r.t 3t4?
a) 2t3 D) t c) t2 d) L

y=2t3 and x=3t*

d d
2 _6t2 and ==

= bt
dt dt

Weneed. to find the defivative of y = 215 W.rtx = 32 (Z—z

dy_dyxdt
dx dt = dx
1

d
2 opt2 x —=t
dx 6t



What are the two numbers whose sum is 20 but their product isimaXimum?
a) 10, 10 b) 15, 5 c) 0, 20 d) 1, 19

Multiply the numbersdmthe given optiens-andeheck which of them
result in the maximum-answer. It issobvieus from the given options that
10, 10 will result’ in the maximum produgt.



Which of the following represents % If sinx = e”

a) —Cotx b) tanx C) —tanx d) cotx
i d
e¥ = sinx 2 = cotx
dx
Ine” = Insinx
yline="insinx
y = Insinx
d 1
e (cosx)

dx sinx



If S = f(t) Is a displacement function over time t, then the expression
f/(t+00)-f/(t) .

lim IS called:

At—0 At

a) Velocity b) average velacity

c) Acceleration d) Average.acceleration

If s = f(t)then' /7 (t).represents the velocity and rate of change of
velacity Is called acceleration.



Find the speed of a moving particle in a straight line, whoseposition in
meters after t seconds is given by s(t) = t? + t, after 3.seconds:
a) 12 m/s b) 6 m/s Cc) 7.m/s d) 5m/s

s(t)=t? +t

ds
— = 2t+'1
dt

v=2(3)+1

v=7m/s



If y = eX109¢2 then y/ =2
2) Inae*na b) e*



g fc(c))(g = sinx t
X hen fl:)/)(C-OS_lx
f(x) = sinx o ) =7 |
£/(x) = co C) -X
v M@@@X@OQ P@xoﬂ <Y %ﬁwx
Fl(cos™1x) ;@@&Q@@‘i ‘3\\3\
X QBQA«%@@QQQ



If y = 61979 then d—y is:

a) 650 (—— + “‘ge) b) 6tan (Ing; c0529+“‘;0)
Inf tan@ 6
C) Qtane (COZZQ a;l ) d) Htane( )

60529 tan6
y = Htan@

Take logarithm-on both sides;
Iny = Ingtan?

Iny = tan6.InoO

Now use product rule of derivative answer Is option c.



