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Exercise 4: Differentiation

Topic 4.1 : Parametric Differentiation

1. Find
- Fin & in terms of t for the following parametric equations

_ 2 3 —1(t2

(c) x=3sintand y=¢' (d) x=5cos’t and y =7sin’t

(a) t°+1

b) —2t(t—1)° : d) -~ tant
ew P AED (c) () —tant ]

3cost

2. Given
X=2t and y=4-4t —4t°

(a)Find 3—y by using parametric differentiation
X

(b) yin term of x and hence find dy

dx
[(a) —4t—2, (b) —2—2x]

3. Find the d—y
X
(a) x=t>-2t y=t>-3t
3t 3t?
b) x= = t=2
(b) 1+13 y 1+t3

for the following functions

15 4
[(a) = (b) ]

4. A curve has the following parametric equation
1 1
X=t—¥ and y=t+¥ t=0

dy
Find the coordinates of the point when & =0

[©.2) (0-2)]



5. Find d_y when
dx

X=00s26 and y=20+sin20

[ —cotd]
Topic 4.2 : Higher Derivatives
6. Find the firstand second derivatives of the following function
(a) f(x)=x>+6%x*-7x (b) y = X* COS X (c) y =4/3x% +1
x+3 X
d) f(x)= e =— f X+4Yy=1
() f09=7—~ € y=r— (M x+y
(g)y=\/§+\/§ () X +3xy=3y
3
[Ans:(a) f"(x)=20x>+12 (b) y"=(2—x*)cosx—4xsinx (c) y'=———~ (d)

. 2x3+18x% —36x+24 , 2 v =Ly "
= 2_ o3 (e) y"= Y P
(x* —2x) (1-X) 2

- d%y 5 3
7. Find O for y=2x>+3x"-4x+1

[120x% +18]

Topic 4.3 : Implicit Differentiation

. dy
8. Find the g by implicit differentiations

X

1 1 2 2 a2
(a)=+==1 (b) 3y —2x° =2xy (c) y=xsin®y+3xy

Xy
(c) xy=25 (e) X*+3xy+y* =15V (f)  (x+y)’’+3y=3

g) xX*-y’=1 (h)  xy+y*=1 atthe point (0,-1)



_ in2 oy
(Ans: (a) y-1 (b) 4X+2y c SII:] y+3y (d) Y (e) 2x —3y
1-x 6y —2X 1-2xsinycosy —3x X 3X+2y

_ 2 - 1
Lzy) ( )LZ (h) == ]

(x+y) +1 y 2

(f)

9. Find the 3—y by implicit differentiations
X

(a) xy+2y =3 (b)  2¢—xy+2y=5 () XZ+yB=x
(d) xe” + ye* = 2x (&) xy=sin(x+y) (f) In(%} e
(g)exy+lny2:x\/ (h) 2xy+3y=x> (i) x+%=5
(i) X¥*+y*=25 (k) X+y=x+y° ) xX-yl=xy
(m) Xy+e2y*=2x (n)  sin(x+y)’ =y \/ (0) V2x+y?=4
(p) (x-2y)" =y (@  (@x+y)’=x (N xy—Jx=y+2
_ N o%/? _1) 3 oY _ et _
[Ans: (a) =L (b) Y= (o 3&XE-Dy (d) 228 Y8 (g SV Y
X+ 2 2—X 4X}/z xe’ +e X —COS(X+Y)
y(2-x) y(L—ye¥) 2X=Y) o X X(3x=2) 3Py
e Maas Y U W Uy
2(1—xy +e2y?) ) 2(x + y)cos(x + y)? -1 2(x-2y)

X2+ 2ye 1-2(x+ y)cos(x + y)2 2y2x P rax—2y) (@)

L, 2y\/§—1]
3(2x + y)? 2% (1= x)

2

10. If xy+y®=1, use implicit differentiation to find d 2’ at the point (0,1)
X




