
Math 1A: Homework 1

Due: June 25

1. An ant in the plane starts from the point (−4, 1) and moves north-east in such a way
that ∆y = 4∆x. Find the point at which the ant crosses the y-axis.

2. A vat contains 25 litres of water. Water enters the vat at 4 litres per minute and leaves
at 2.5 litres per minute.

(a) Express the volume of water as a function of time (in minutes).

(b) At what time is the volume 100 litres?

3. Find the domains and ranges of the following functions. Also determine if they are
even, odd or neither.

(a) f(x) = x2 − 6.

(b) f(x) = 1−
√

1 + x.

(c) f(x) = sin
(
1
x

)
.

(d) f(x) = sin(x)
x

. (Do not find the range of this)

4. Observers at positions P and Q 500 m apart measure the angle of elevation of a kite to
be 70◦ and 40◦ respectively. If the kite is directly above a point on the line connecting
P and Q, find the height of the kite.

5. Sketch the curves represented by the following equations:

(a) y = x2 + 1, −2 ≤ x ≤ 3.

(b) y = 1 + sin
(
x
2

)
, −2π ≤ x ≤ 2π.

(c) y = x2/3, −1 ≤ x ≤ 1.

(d) y = cos2(x), −2π ≤ x ≤ 2π.

(e) x2 + y2 = 4y.

6. Prove the following:

(a) 1−cos(x)
sin(x)

≡ sin(x)
1+cos(x)

.

(b) sec2(θ) + csc2(θ) ≡ sec2(θ) csc2(θ).

(c) cos(arctan(t)) = 1√
1+t2

.
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7. Alan can build a wall in 3 hours while Steve can build the same wall in 4 hours. How
long would it take them to build the wall together?

8. Given any real number x, we define |x| as the absolute value of x, i.e., the size of x
irrespective of its sign. For example, |3| = 3 and | − 5| = 5.

(a) Let f(x) = |x− 4|. Find f(0), f(−3), f(4) and f(10).

(b) By marking the points 4, 0,−3 and 10 on the real line, identify the meaning of
the quantities found in (a). In general, what does |x − y| represent for any two
real numbers x and y?

(c) Compare the quantities |x+ y| and |x|+ |y| for any four pairs of values of x and
y. Guess which is always “larger”.

9. Find the values (or range of values) on the real line that satisfy the following:

(a) |x− 1| > 2.

(b) |1− 2x| = 4.

(c) |3y − 5| < 7.
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