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r(J) Summative Test 1 
c:...> 

1 Given thatfi.x) = 2 - (x _1
1 )2 for x < I. Find kif I 1 (k) = - 2 

2 The functionfis defined byf: x x3 - I, xER. 
(a) Show that f is a one-to-one function 
(b) Findf 1 

(c) Verify thatf 1 !j(x)) = x 

3 A function f is given by f : x 3x2 + 2x - 2 
(a) If the domain of fis the set of all real numbers, show that the 

functionf has no inverse. 
(b) The functionf will have an inverse if the domain of J is given by 

D
1
= {x : x~k}. 

(i) Find the maximum value of k 
(ii) Findf I and state its domain. 

4 If f!!,._x) = b:: andg-1(x) = I + x] 1 , find the values of the constants a, band c. 

5 If j(x) =a+ f, xER \{ 0, a, -: } and/1 (x) = f , find a relation between a and b. 

Hence findf2(x) in terms of a. 

6 If./(x) = jx+q and graphsy = fi.x) andy = f 1(x) both pass through the point 

(3, I), find the values of p and q. 

7 The functionfis defined asfi.x) = 3: _+c I for xi=- c where c is a constant. 

(a) Find an expression forf 1(x) 
(b) State the value of c if functionfis 'self-inverse 

8 The functionfis defined asf: x 2e' - I. 
(a) State the domain forj 
(b) State the range for j 
(c) Show that/1 exists. 
(d) Findf 1 

(e) Sketch the graphs of y = fi.x) andy = J 1(x) on the same axes. 

9 Functions f and g are defined by 
f: x ln x, x > 0 andg : x 1 + lxl, x ER. 
(a) Find lfog)(x) 
(b) Sketch the graph of y = lfog)(x) 
(c) Use your graph to explain why /fog) 1 does not exist. 
(d) Given that lfogt' exists when the domain for fog is change to {x : x ;;i k} . 

(i) State the minimum value fork 
(ii) Find the value of /jog ) 1(2) 



10 Find the domain for each of th<' follo,,ing functions: 
(a) fix ) = r' • 1 • 

(h) fix ) = h 
I - .t 

(c) fix ) = e2' - 3 

11 Find the domain for each of tJw following functions: 
(a) fix) = 2 log(3 + x) 
(b) fix ) = log x2 + 3 
(c) fix) = 2 log x + 3 

(d) fix) = -Jlog(x + 3) 

(a) fix) = + I) log(x + 3) 

12 Functions J and g each with domain R, are defined by 
/ : x e' and g : x Ix - 1 I 
(a) Find ifog)(x) . 
(b) Sketch the graph of y = ifog)(x). 
(c) Use your graph to explain why ifogt1 does not exist. 
(d) Given that ifogt1 exists when the domain for fog is change to {x: x k} . 

(i) State the maximum value for k 
(ii) Find the value of ifogt1(2) 

13 The function/is defined asf: x 2 ln x - 1 
(a) State the domain forf 
(b) State the range forf 
(c) Show that f is a one-to-one function 
(d) Findf1 

(e) Sketch the graphs of y = .f(x) and y = f1(x) on the same axes. 

14 Given thatf: x 'Vi- , x > 0 

1 1 g : x 3x _ 1 , x :¢: 3 and 

find the composite functionfogoh 

15 Find a polynomial function of degree 3 with½, I- --J2 and 1 + --J2 as zeros. 

16 Use the substitutiony = x + } , or otherwise, solve the equation 

x4 - 4x3 - 3x2 - 4x + I = 0, giving your answer in surd form 

17 The remainder when 3x9 - ax + b is divided by x - I and x + I are equal 
(a) Find a 
(b) Show that b can take any value 

18 The quadratic polynomial p(x) has a factor x + I, a remainder of 9 on 
division by (x + 2) and a remainder of 6 when divided by (x - I). Find the 
polynomial p(x) and solve the equation p(x) = 0. 



rU Summative Test 2 
«:> 

. . (n + I)! (3x+ 2)! 
1 S1mphfy (a) (n _ I)! (b) (3n + 4)! 

2 Use tJ1e Binomial Formula to expand Ip + q)6. 

3 Find the term that independent of x in (x3 + })'2. 
4 Given that r is a positive integer andf(r) =~'find a single expression for 

j (r)-f (r + I). 
Hence, prove that 

4n ( 2r + I ) n(n + 2) 
r(r + l )2 = (n + l )2 

n n 
5 Use the standard results for :::E. rand :::E. r, find the expansion in terms of n for 

r= I r= I 
the sum of series 

12 + 32 + 52 + 72 + .. . to n terms. 
Simplify your answer as far as possible. Hence, find the value of 12 + 32 + 52 + 
72 + .. . + 592 and deduce the value of 

292 + 3 l 2 + 332 + ... + 592. 

2 . ·a1 fi . 6 Express 4-,2 _ 1 m partI ractions. 

" 2 2n 
Show that 4-,2 _ 1 = 2n + 1 . 

7 Show that 
l l _ 2 

r(r + 1) - (r + l )(r + 2) = r(r + l )(r + 2) 
Hence, or otherwise find a simplified expression for 

±----=-1-~ ,= 1 r(r+ l)(r+ 2) 

8 Express (2x _ 1 )hx + 3) in partial fractions 

n 1 _l n+l 
show that (2, _ l )(2r + 3) - 3 - (2n + I )(2n + 3) 
and state whether or not the series is convergent. 

9 Find the coefficient of x2 in the expansion of 

(x + {)5(x -{f. 
IO (a) Express (2n _ d2n + 1) in partial fraction . 

1 l 1 I . I I 
(b) Show that Tx3 + 3 x 5 + 5 x 7 + + (2n - 1 )(2n + I) 15 2 - 2(2n + I)" 
(c) Find the sum of the series 

1 1 1 
Tx3+3x5+5x7+ + 27 X 29 . 

11 The first term of A.Pis 7. The sum of the first six terms is 192, and the sum 
of the entire series is 4560. Determine the common difference, the number of 
terms and the last term. 

12 Find the sum of the infinite series 
00 3 (a) :::E,-

" = o 2n 
(b) I + (x - 2) + (x - 2)2 + (x - 2/ + ... , given Ix - 21 < 1 



tLJ} Summative Test 3 
I:/ 

Show that (a) (A + B + Cf = A7 + B1 = C1 
(b) (AB)1 = BTAT 

I 2 
g 9 (5 

2 Find 2 5 2 -1
2). Hence, solve the system of linear equations 

-9 9 
5x1 - 2x2 = 2 

2x1 + X2 = 3 

3 Solve Ax = B if A-' = (l i ~) and B = (g) 
2 x +l 2 

Given that A = ( l I 4) 
4 - 3 -4 B= 0 I I and IA I = 12, determine 

- 1 ' 2 I 0 0 3 
(a) the values of x 
(b) IAT I 
(c) IA2 I 
(d) IABI 

p p+q 4 
5 Show that q r+p = (r - p)(2q - p - r) and deduce the value of 3 

r q+r 2 

7 
6 
5 

p+q+r 

1 
1 
1 

q 
6 Determine the values of p, q and r so that the matrix q2 

2 - q 
p 

4(p - 1) 
P2 

lS 

a symmetric matrix. 4 r 

7 Find the inverse of =}) if it exists 
- 1 - 2 I 

8 Use Gaussian-elimination method to show that the following system of linear 
equations is inconsistent 

x - 3y = 21 
4x - = 14 
3x + = 7 

9 (a) Express the system of linear equations 
2x + 3y + z = IO 
x - y + z = 4 
4x - y - 5z = - 8 
in the fo rm Ax = B ( 2 3 1 ) 

(b) By using elementary row operations, find the inverse of 
4
1 - 1 I 

- 1 - 5. 

(c) Hence, find the unique solutions for the system of linear equations given in 
(a). 
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