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(a) (" − 3)! = (√3" + 1)! 
 
(" − 3)! = 3" + 1  
 
"! − 6" + 9 = 3" + 1  
 
"! − 9" + 8 = 0  
 
(" − 8)(" − 1) = 0  
 
" = 8		, " = 1  
 
Sub back in to verify: " = 8 → 5 = √25  
              " = 1 →	−2 ≠ √4  
 
" = 8  
 
 
 

(b) "
!#$% 5

%!#
%!#6 −

&
%!# 5

!#$%
!#$%6 

 
"'#

%!#(!#$%)−
%"#$&

%!#(!#$%)	  
 
"'#*%"#*&
(%!#)(!#$%)  
 
 
 

(c) 7 + 28 − 09 = 143 
07 + 8 + 39 = −74      −(2)  
 
7 + 28 − 09 = 143  
−07 − 28 − 69 = 148  
7 − 69 = 291  
 
7 − 69 = 291          −(4) 
47 + 59 = 4  
 
−47 + 249 = −1164  
47 + 59 = 4  
299 = −1160  
 
9 = −40   
 
7 − 6(−40) = 291  
7 = 51  
 
(51) + 28 = 143  
8 = 46  
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(a) Use the -b formula !"±√"
!!%&'

(&   
 
! = 1		, & = 12		, ( = 261  
 
!)(±*)(!!%())((-))

(())   
 
!)(±√!.//

(   
 
!)(01/2

( 		*+		 !)(!1/2(   
 
−6 + 15/		*+	 − 6 − 15/  
 
 
 

(b) + = 01( + (√3)( = 2  
 
5 = 6!7!) )

√1 = 60°  
 
360 − 60 = 300°  
 
+((*:5 + /:/75)  
 
1 + 3/ = 2((*:300 + /:/7300)  
 
(1 + 3/). = ;2((*:300 + /:/7300)<.  
 
512((*:9(300) + /:/79(300)))  
 
512(−1 + 0/)  
 
−512  
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(c) (i) > = 3.46 + 2/  
 
 
 
 
 
 
 
 
 
 
 
 
(ii) angle of elevation of w (argument): 13%   
      angle of elevation of u: 3-  
 
      13% −

3
- =

43
)(  
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(a) !"#$%$ + "  

 

(b) (i) #&(%) = 6%' − 18% + 5  

     #&(2) = 6(2)' − 18(2) + 5 = −7    (slope of tangent) 

     #(2) = 2(2)( − 9(2)' + 5(2) − 11 = −21    Point: (2	, −21)  

     Equation of the line formula: 2 − 2) = 3(% − %))  

     2 − (−21) = −7(% − 2)  

(ii) Point of inflection: use second derivative = 0  

      #′(%) = 6%' − 18% + 5  

      #&&(%) = 12% − 18 = 0  

      12% = 18  

      % = (
' 

  

(c)  

  

 

 

 

 

 

- Draw the two derivatives: 6&(%): straight line at )'  

- 8&(%): draw curve at the two turning point x-values but on the x-axis 

- Where they intersect: % ≈ 2.2	;<=	% ≈ 6.8 
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(a) !(# + ℎ) = (# + ℎ)! − 7(# + ℎ) − 10  

                      #! + 2#ℎ + ℎ! − 7# − 7ℎ − 10  

!(# + ℎ) − !(#) = #! + 2#ℎ + ℎ! − 7# − 7ℎ − 10 − (#! − 7# − 10)  

!(# + ℎ) − !(#) = 2#ℎ + ℎ! − 7ℎ  

"($%&)("($)
& = !$&%&!()&

&   

                         2# + ℎ − 7  

ℎ lim 0 → 					2# + (0) − 7  

!*(#) = 2# − 7  

 

(b) Quotient rule: 
+"#"$(,

"%
"$

+!   

/ = 6# + 1				,				2 = #- + 3  

.,

.$ = 6													,			 .+.$ = 4#/  

5*(#) = (#- + 3)(6) − (6# + 1)(4#/)
(#- + 3)!  

5*(−2) = ((−2)- + 3)(6) − (6(−2) + 1)(4(−2)/)
((−2)- + 3)! = −238361 

 

(c) Answer: false 

Justification: (0, 5) is only a local min. There might be points away from # = 0 that are below 5. 
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(a) !! − !" = !# − !!  
 
5% − 3 − (2% + 1) = 6% + 7 − (5% − 3)  
 
3% − 4 = % + 10  
 
2% = 14  
 
% = 7  
 
 
 

(b) $!!$" = 0%  
 
1"" ÷ 1& = 0%  
 
#
' ÷ 6 = 0%  
 
"
"( = 0%  
 
0 = "

!  
 
 
 

(c) (i) 3" = 20244!)!#  
 
     3! = 2024(20234!)!!)  
 
(ii) 2024 − 5  
 
      At 5 = 2024, answer is a constant (4))  
 
      So at 5 = 2025,	answer is 0  
  
      Answer: 5 = 2025  
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(a) If (" − 4) is a factor, then " − 4 = 0 and " = 4  
 
ℎ(4) = (4)! + *(4) − 12  
 
16 + 4* − 12 = 0  
 
4* = −4  
 
* = −1  
 
 
 

(b) (i) .(1.2) = 	 1"($.!) = 49,020.8  
 
     4.9 × 10'  
 
(ii) 67√" = 3.5  
 
      1(.) = √"  
    
      " = (1(.))!  
 
      " = 1*  
 
(iii) ;<.(")= = 67√1"+  
 
       671

!"
#   

 
       "+! (671)  
 
       "+!   
 
       4.5" 
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(a) 20%	%&	40,000 = 8,000  
 
40%	%&	(54,000 − 40,000) = 5,600  
 
Total tax: 8,000 + 5,600 = 13,600 
 
Less tax credit: 13,600 − 1,775 = 11,825  
 
Net pay: 54,000 − 11,825 = €42,175  
 
 
 

(b) (i) !"#$.$&!.''($) +
!"#$.$&
!.''($)! +

!"#$.$&
!.''($)"  

 
 
 
(ii) !"#$.$&!.''($) +

!"#$.$&
!.''($)! +⋯+ !"#$.$&

!.''($)"##  
  
      6* = +(!-.$)

!-.   
 
      7 = !"#$.$&

!.''($) 				,				8 =
(*0	23.4
!52	23.4 = !"#$.$&

!.''($) ÷
!"#$.$&
!.''($)! =

!
!.''($)   

 

      6* =
%&'(.(*
%.##!(+6!-7

%
%.##!(+8

"##
9

!- %
%.##!(+

= €334,563      (nearest euro) 
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(c) (i) ::(;) = (0.4)(5000='.'#2)  
 
     ::(3.5) = 200='.'#(;.&) = 230.05  
 
     €230  
 
 
 
(ii) !&∫ (5000='.'#2)&

' 	?@  
 
      !& (5000) A

5
0
3#.#',
'.'# }  

 

      1000 C3#.#'
(*)

'.'# − 3#.#'(#)
'.'# D  

 
       €5,535                             (nearest euro) 
 
 
 
(iii) ='.'# = 1.04081  
 
       4.08%  
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(a) (i)  
 
 
 
(ii)  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

(b) Maximum: 21 + 19(1) = 40  
 
Minimum: 21 − 19(1) = 2  
 
 
 

(c) +(,) = -(,)  
 
-(,) = -(,) − 2.4 + 0.03,  
 
−2.4 + 0.03, = 0  
 
0.03, = 2.4  
 
, = 80 days 
 
 
 

(d)   
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(e) 0.03 − !"#
!$% sin 4

&#'
!$%5 = 0  

 
0.03 = !"#

!$% sin 4
&#'
!$%5  

 
(.(!(!"#)

!$% = sin 4&#'!$%5  
 
678,- 4(.(!(!"#)!$% 5 = &#'

!$%  
 
0.09815 = &#'

!$%  
 
, = 5.336 = 5 days 
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(a) !(#)
!

% (3(13) − 4) = &'(!
%   

 
 
 

(b) (i) !)
!

% (3(8) − ) = 36+))  
 
     )

!

% (24 − )) = 36)  
 
     )% (24 − )) = 36  
 
(ii) 8) − )!

% = 36  
 
      24) − )* = 108  
 
      )* − 24) + 108 = 0  
 
      () − 6)() − 18) = 0  
 
      ) = 6				) = 18  
 
      ) = 6 as less than8  
 
 
 

(c) 3 litres = 3,000	12%  
 
3,000 = !

+* 3
%  

 
3% = %,(((

"
#!

  

 

3 = 4+*(%,((()
!

$ = 22.5 cm 
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(d) -.-/ = 450  
 
7 = !

+* 3
%   

 
-.
-0 =

!
# 3

*  
 
-0
-. =

#
!0!  

 
-0
-. ×

-.
-/ =

12
13  

 
-0
-/ =

#
!0! (450)  

 
3 = 20 →	 +,4((!(*(!) = 1.4 cm/second 
 
 
 

(e) 5!6 = √;* + ℎ*  
 
5

!!6!
* = ;* + ℎ*  

 
ℎ* = 5!

!!6! − ;
*  

 

ℎ = 4 5!
!!6! − ;*  

 

ℎ = √5!8!!6%
!6   
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(a) (i) !(15) = 0.667(15) + 1.5(15)! − 0.025(15)! = 263 mm  
 
(ii) !"(/) = 0.667 + 3/ − 0.075/!  
 
 
 

(b) 1.1 + 2.73/ − 0.078/! > 24  
 
0.078/! − 2.73/ + 22.9 < 0  
 
#$±√$!#'()

!(   
 
#(#!.,-)±/(#!.,-)!#'(0.0,1)(!!.2)

!(0.0,1)   
 
= 21.06	67 = 13.94  
 
14 ≤ / ≤ 21  
 
 
 

(c) (i) 9 = ∫ 2/ − /!	;/3
0   

 
     <10/

! − 3
- /

-}  
 
     >(1)! − 3

- (1)
-? − >(0)! − 3

- (0)
-? = !

-   
 
     @ = ∫ /!3

0 	;/  
 
     <10

3
- /

-}  
 
     >3- 1

-? − >3- (0)
-? = 3

-  
 
     Area = 2(9 − @)  
 
     2 >!- −

3
-? =

!
-A

!  
 
(ii) B(/) = 9(−/)  
 
      So B(/) = 2(−/) − (−/)!  
 
      −2/ + /!  
 
      Therefore: C = −2		, @ = 0  
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(d) Option 1 
 
Price for option 1: 0.9E − 7  
 
Price for option 2: 0.9E − 0.97  
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