Nanyang Technological University

SPMS/DIVISION OF MATHEMATICAL SCIENCES

2015/16 Semester 1 MH1810 Mathematics I

Please be remined that there will be a 15-minute quiz during the tutorial session.

Tutorial 7

Reference Thomas’ Calculus, Chapter 3.

1. Suppose f is differentiable and f (x) > 0.

, to prove that

Use the following definition of derivative, ¢'(z) = lim M

t—x t—2x

() - (179(x) ) = 1797 (x).
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2. If r(t) =sin (f(t)), f(0) = w/3, and f'(0) = 4, then what is % at t =07

3. Calculate y’.

(a) y = cos(tanx)

(b) y= <x+;2)ﬁ

1

(c) y= sin(z — sinx)
(d) x?cosy +sin2y = xy
(e) ztany =y —1
(f) y =In(secx)
(g) y=1In(secz + tanx)
(h) y =sin™! (1 — z)
4. Find the second derivative f” (x) of f (z) = 1 fo.

5. Find f'(z).
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o) 1@ = (1)

(¢) f(z) =2 ln(l+e")
(d) f(z) = (In(1 +¢"))?
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6. Find an equation of the tangent line to the curve y = £ at the point (i) (1,e), (ii) where x = —1.
x
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13.

14.

If n is a positive number, prove that

d, . e
— (sin” z cosnx) = nsin" !

dx

xcos(n+ 1)z
(a) Use implicit differentiation to prove that

d -1 _
%(tan :c)f 12

d,
(b) Use the formula established in part (a) to find d—y for
x
(i) y =axtan™! (%), (ii) y = tan~! (Inz) and (iii) tan~*(zy) = 1 + 22y .
Find the derivative of the following function

f(z)=(nz)* " z > 1.

(Thomas’ Calculus, Exercise 3.8, Q 16) The power P (watts) of an electric circuit is related to the
circuit’s resistance R (ohms) and current I (amperes) by the equation P = RI?.

dP dR drl
(a) How are Pl and yr related if P, R and I are functions of ¢?

dR dr
(b) How is o related to = if P = Py is constant?

(Thomas’ Calculus, Exercise 7.7, Q 78 a ) (Accelerations whose magnitudes are propositional
to displacement) Suppose that the position of a body moving along a coordinate line at time ¢ is

S
s = acoskt 4+ bsin kt. Show that the acceleration 75l is proportional to s and it is directed to the
origin.

If a snowball melts so that its surface area decreases at a rate of 1 cm?/min, find the rate at which
the diameter decreases when the diameter is 10 cm.

A spotlight on the ground shines on a wall 12 m away. If a 2 m tall man walks from the spotlight
straight towards the building at a speed of 1.6 m/s, how fast is the length of his shadow on the building
decreasing, at the moment when he is 4 m from the building?

(Thomas’ Calculus, Exercise 3.8, Q36) A particle moves along the parabola y = 2 in the first quadrant
in such a way that its z-coordinate (measured in meters) increases at a steady 10m/sec. How fast is
the angle of inclination € of the line joining the particle to the origin changing when z = 3m?
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—(cos(z—sinz))(1—cos z)
sin?(z—sin )

2x cosy—y
22 sin y—2 cos(2y)+z
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5. (a‘) (In 10;:11:(17—1)
(b) a:(lffnac)2
(c¢) In(1+e*)+ ff;
(d) 2

6. y=e

9. (Inz)®s* ((—sinz) In(Inx) + =L

zlnx

10. (a) 47 =124 4 2RI4L

dt
(b) 4Rt — _2Rdl _ _2pdl
dt I dt I3 dt

12. —51- ~ —0.0159

13. The shadow is getting shorter at a rate of 0.6 m/s.

14. 1 rad/sec



