
Math 101 : Single Variable Calculus I Lecture 1

For questions: at52@rice.edu January 13

In-class activity : Pre-calculus review

1. Decide whether the following statements are true or false :
i) If x > 0, then x2 > 0 ;
ii) If x2 > 0, then x > 0 ;
iii) x2 > 0 for every real number x ;
iv) If x < 3, then x2 < 9 ;
v) (x+ y)2 = x2 + y2 for every real number x and y ;
vi) (x+ y)−1 = x−1 + y−1 for every x, y > 0.

2. Find the value of a that makes the following equalities true :

i) 4
√
a = 3 ;

ii) a
√
16 = 4 ;

iii)
√
a

3
2 = 27 ;

iv)
√
a
− 1

2 = 1
4 ;

v) 2−a = 1
8 ;

vi)
√
2
√
2 =
√
a ;

vii)
√

3
√
2 = a
√
2 ;

viii)
√
2
√
2 = a
√
8 ;

ix)
√
4
√
2 =
√
2a ;

x) 6
√
8 = a
√
4 ;

xi)
√
2 +
√
2 = a

√
2 ;

xii) a
√
2 + 3
√
2 = 2 ;

xiii)
√
2 +
√
2 =
√
a ;

xiv)
√
3
√

2
√
3 = 8
√
a ;

xv)
√
8 3
√
2a 4
√
8 = 8.

3. Factorize (if possible, over the reals) the following polynomials

i) x2 − 1 ;
ii) x4 − 1 ;
iii) x2 + 1 ;
iv) x3 − 2x2 ;
v) x2 − 7x+ 12 ;

vi) 2x2 + 5x− 3 ;
vii) x4 − 5x2 + 4 ;
viii) x6 + 5x3 + 6 ;
ix) x3 − 2x+ 1 ;
x) x5 − x3 + x2 − 1.

4. Find the set of solutions of the following inequalities ;
i) x2 − 9 ≥ 0 ;
ii) x2 − 4x+ 3 ≥ 0 ;
iii) −x2 + 6x− 9 > 0 ;
iv) x4 − 3x2 + 4 ≥ 0 ;

v) x2−2x−3
x2−6x+5

≤ 0.


