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DIFFERENTIATION & APPLICATIONS (Q 6 & 7, PAPER 1)
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6 (a) Differentiate (i) (1+3x)? (i) 3e¥+

(b) Find the value of the constant k if y =kx? is a solution of the equation
2
Xd_y+1(d_yj +y=0,
dx 2\ dx

where xe R and k #0.

(c) Given that f(X)ZL,XGR and x # 2,
X+2

find the equations of the asymptotes of the graph of f(x).
Prove that the graph of f(x) has no turning points or points of inflection.

Find the range of values of x for which f’(x) <1, where f'(x) is the derivative
of f(x).

7 (a) Letog=5t>-2t%
where t is in seconds and g is in radians.
Find the rate of change of § whent =2 seconds.

(b) The parametric equations of a curve are
‘= 1+sint  1+cost

: = ,0<t<Z,
cost y sint 2
ind - and -

Find the slope of the tangent to the curve at the point where t = tan™(3).

(c) Let f(x)=x*-kx*+8, keR andk>0.
Show that the coordinates of the local minimum point of f(x) are (%,8—42—';3 .

Taking x, = 3 as the first approximation of one of the roots of f(x) = 0, the

Newton-Raphson method gives the second approximation as x, = 2.
Find the value of k.

ANSWERS
6 (@ (i) 6(1+3x) (i) 12e* 7 (a) 52rads/s
(b) k=-2 dx _1l+sint dy -1-cost 5

0 4=
(©) k=4

24 ) - - 2
© x=-2,y=1x<-—2-2, x>-2++2 cos“t dt sin“t




