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Form 4: Chapter 1 

Quadratic Functions and Equations in One 

Variable 

Fully-worked Solutions 

 

UPSKILL 1.1 

 

1 (a) No because the highest power of p + 8 is 

1 and not 2. 

(b) Yes because the highest power of 92 q  

is 2. 

(c) Yes because the highest power of 

rr 102  is 2. 

(d) Yes because the highest power of 

542  ss is 2. 

(e) No because the highest power of 4t
3
 + 3t

2 

– 6t + 8 is 3 and not 2. 

(f) No because the highest power of 0u
2
 + 

18u + 3 = 18u + 3 is 1 and not 2. 

(g) No because 12 – 5vw + 2v
2
 has two 

variables and not one variable 

(h) No because z
2
 + 4z –

z

5
 is not in the form 

az
2
 + bz + c. 

 

2 (a) Yes because the highest power of 
25136)52)(3()( dddddf   

is 2. 

(b) No because the highest power of 

5
4

)(
2


e
eg = 54 2 e  is –2. 

(c) Yes because the highest power of 
22 9124)32()( jjjjh   is 2. 

(d) No because the highest power of 

k
kkm

3
)(   is 1. 

(e) No because the highest power of 

  ppppppn  232
6313)(  is 3. 

(f) No because the highest power of 

2

2

2

51
5

)( 


 u
u

u
up  is –2. 

 

3 (a) Since the coefficient of 2x  is positive,  

 

 

 

then the shape of the graph is                  . 

 

 

 

 

 

 

 

(b) Since the coefficient of 2x  is negative,  

 

 

 

then the shape of the graph is                  . 

 

 

 

(c) Since the coefficient of 2x  is positive,  

 

 

 

then the shape of the graph is                  . 

 

 

 

(b) Since the coefficient of 2x  is negative,  

 

 

 

then the shape of the graph is                  . 

 

 

 

4 (a) The equation of the axis of symmetry is 

3
2

82



x  

(b) When 2x ,  

16)3(6)3( 2 y = 25. 

The coordinates of the maximum point 

are (3, 25). 

 

(c) When the curve is reflected in the x-axis, 

its function is 166)( 2  xxxf . 

 

(d) When the curve is reflected in the y-axis, 

its function is 166)( 2  xxxf . 

 

5 (a) The equation of the axis of symmetry is 

4
2

)2(6



x  

(b) When 4x ,  

412)4(8)4( 2 y . 

The coordinates of the maximum point 

are )4,4(  . 

(c) When the curve is reflected in the x-axis, 

its function is 128)( 2  xxxg . 

(d) When the curve is reflected in the y-axis, 

its function is 128)( 2  xxxg . 
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6  )63)(2()(  xxxB  

 12123 2  xx  

 

300)( xB  

30012123 2  xx  

      100442  xx  

09642  xx  

 

 

7  )62)(84(
2

1
)(  xxxL  

  48408
2

1 2  xx  

 24204 2  xx  

 

                80)( xL  

8024204 2  xx  

056204 2  xx  

01452  xx  

 

8  )4)(325(
2

1
)( xxxxL   

 )4)(28(
2

1
xx   

 )28(2  xx  

 xx 416 2   

 

                80)( xL  

080416 2  xx  

0204 2  xx  

 

9  )(xV )2)(5)(4( xx  

 )4(10  xx  

 xx 4010 2   

 

600)( xV  

 6004010 2  xx  

06042  xx  

 

 

 

 

 

 

 

 

 

 

 

 

 

10 Swee Ling’s age 5 years ago = 5x . 

If Swee Ling’s age 5 years ago is half of 

her mother’s age, then her mother’s age is 

)5(2 x . 

)5)(5(2)(  xxxh  

)2510(2 2  xx  

50202 2  xx  

 

       2501)( xh  

     250150202 2  xx  

02001202 2  xx  

 0600102  xx  

 

11 253 2  xx  = 0 

(a) LHS 

   2)2(5)2(3 2   

  = RHS 

Thus, x = 2 is not a root for 

0253 2  xx . 

 

(b)  LHS 

2)1(5)1(3 2   

= 4  

  RHS 

Thus, x = 1 is not a root of 

0253 2  xx . 

 

(c)   LHS 

2
3

1
5

3

1
3

2


















  

0  

= RHS 

Thus, x = 
3

1
  is a root of 

0253 2  xx . 

 

12   0132 2  xx  

(a) LHS 

  = 1)3(3)3(2 2   

 10  

   RHS 

Thus, 3x  is not a root of 

0132 2  xx . 

 

(b) LHS 

  1)1(3)1(2 2   

  = 0 

 = RHS  

Thus, 1x  is a root of 

0132 2  xx . 
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 (c) LHS 

  1
2

1
3

2

1
2

2


















  

  = 0 

 = RHS 

Thus, 
2

1
x  is a root of 

0132 2  xx . 

 

13 (a) 053 2  pp  

0)53( pp  

0p  or 
3

5
p  

 

 (b) 0455 2  qq  

0)9(5 qq  

0q  or 9  

 

(c)            02516 2 r  

0)54)(54(  rr  

4

5
r  or 

4

5
r  

 

(d)          01636 2 s  

         0494 2 s  

       049 2 s  

0)23)(23(  ss  

3

2
s  or 

3

2
 

 

(e)  0152812 2  tt  

0)56)(32(  tt  

2

3
t  or 

6

5
t  

 

(f) 018518 2  mm  

 0)38)(6(  mm  

6m  or 
8

3
m  

 

(g)        0656 2  uu  

0)32)(23(  uu  

3

2
u  or 

2

3
u  

(h) 012710 2  vv  

    0)45(32  vv  

  
2

3
v  or 

5

4
v  

 (i) 0361112 2  ww  

   0361112 2  ww  

0)94)(43(  ww  

3

4
w  or 

4

9
w  

 

14 (a)             zz 1343 2   

04133 2  zz  

0)13)(4(  zz  

      4z  or 
3

1
z  

 

(b)         16)12( 2 z  

 16144 2  zz  

   01544 2  zz  

0)52)(32(  zz  

2

3
z  or 

2

5
z  

 

(c)                   
1

7
13




f
f  

   7)1)(13(  ff  

07123 2  ff  

     0823 2  ff  

    0432  ff  

2f  or 
3

4
f  

 

(d)                 
g

g
g

6

20
1


  

   2066 2  ggg  

02076 2  gg  

0)43)(52(  gg  

2

5
g  or 

3

4
  

 

(e) )3(
2

1
)2)(3(  hhhh  

    hhhh 362 22   

hhhh 31222 22   

 0122  hh  

0)4)(3(  hh  

3h  or 4h  
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(f)             0
5

12

6

1







j

jj
 

0
30

)12(6)1(5




j

jjj
 

0
60

61255 2




j

jjj
 

        06175 2  jj  

       0)25)(3(  jj  

         3j  or 
5

2
j  

 

15 (a) 22)( 2  xxfy  

Since the coefficient of 2x is positive, the  

 

shape of its curve is                   . 

 

At the y-axis, 0x . 

22)0(2 2 y  

Thus, the curve will intersect the x-axis 

at the point (0, 2). 

 

When ,2x  102)2(2 2 y  

When ,2x  102)2(2 2 y  

Thus, the curve will intersect the y-axis  

at the point )10,2(  and (2, 10). 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 (b) 34)( 2  xxxgy  

Since the coefficient of 2x  is positive,  

 

the shape of its curve is                   . 

 

At the y-axis, x = 0. 

33)0(402 y  

Thus, the curve will intersect the y-axis 

at the point (0, 3). 

 

At the x-axis, y = 0. 

  0342  xx  

0)3)(1(  xx  

1x  or 3x  

Thus, the curve will intersect the x-axis 

at the points )0,1(  and  0,3 . 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

(c) 152)( 2  xxxhy  

Since the coefficient of 2x  is negative,  

 

the shape of the curve is                   . 

 

At the y-axis, x = 0. 

Thus, the curve will intersect the y-axis 

at the point (0, 3). 

 

At the x-axis, y = 0. 

01522  xx  

01522  xx  

0)5)(3(  xx  

3x  or 5x  

Thus, the curve will intersect the x-

axis at the points )0,5(  and (3, 0). 
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16 (a) Area of the shaded region = 28 cm
2
 

Area of ABCD – Area of BAR = 28 

28)2(
2

1
)2(8  xxx  

28
2

1
168 2  xxx  

5623216 2  xxx  

       024142  xx  

 

(b)   024142  xx  

0)2)(12(  xx  

12x  or 2x  

12x  is not accepted because x has 

to be less than 8. 

2 x  

 

(c) Area of BAR = )2(
2

1
xx  

 22)2(
2

1
  

4  cm
2
 

 

17 (a) Area of the triangle ABC = 70 cm
2
 

70)12)(4(
2

1
 xx  

070224 2  xx  

070242 2  xx  

   035122  xx  

 

 (b) 035122  xx  

0)7)(5(  xx  

5x  or 7x  

 

(c)   The smaller value of x is 5. 

751212  xAB  cm 

20)5(44  xBC  cm 

 

Using the Pythagoras’ Theorem, 

19.21449207 22 AC  cm 

 

18 (a) Area of the trapezium = 99 cm
2
 

  99)12(72
2

1
 yyy  

          198)12)(73(  yy  

     19871436 2  yyy  

         0205116 2  yy  

 

 

 

 

 

(b)     0205116 2  yy  

            0)416(5  yy  

5y  or 
6

41
y  

6

41
y  is not accepted. 

5 y  

 

(c) 10)5(22  yUV  cm 

  12757  yXW  cm 

91)5(212  yVW  cm 

 

19 (a) Area of the shaded region = 120 cm
2
 

       120)6)(8(  tt  

          01204822  tt  

                  016822  tt  

 

(b)        016822  tt  

  0)14()12(  tt  

12t  or 14t  

14t  is not accepted. 

12t  

 

(c) 208128  tQC  cm 

 

20 (a) Area of the L shape = 30 cm
2
 

Area of the first rectangle + Area of the 

second triangle = 30 

30)7(6  xxx  

 3076 2  xxx  

03013 2  xx  

030132  xx  

 

(b) 030132  xx  

  0)3)(10(  xx  

  10x  or 3x  

  10x  is not accepted because x cannot 

be greater than 6. 

3 x  

 

21      Distance = Speed   Time 

 

)9)(53()8(3)(  xxxxxJ  

45223243)( 22  xxxxxJ  

45466)( 2  xxxJ  

 

                       95)( xJ  

 9545466 2  xx  

0140466 2  xx  

070233 2  xx  
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0)73)(10(  xx  

10x  or 
3

7
x  

3

7
x  is not accepted because the 

question states that x has to be positive. 

10x  

 

22 )5)(10()4)(5()(  xxxxxW  

)6)(4(  xx  

50520 22  xxxx  + 

24102  xx  

4643 2  xx  

 

                  214)( xW  

     2144643 2  xx  

   026043 2  xx  

0)263)(10(  xx  

10x  or 
3

26
x  

3

26
x  is not accepted because the 

question states that x has to be positive. 

10x  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Summative Practice 1 

 

Multiple-Choice Questions 

 

1 0122 2  kyy  

It is given that –4 is one of the root. 

012)4()4(2 2  k  

0204  k  

204  k  

    5k  

Answer: D 

 

2 Let the age of Sazali be x. 

Sazali’s sister (i.e. Tina) = x + 3 

       70)3( xx  

   07032  xx  

0)10)(7(  xx  

7x  or 10x  

10x  is not accepted. 

7 x  

Answer: A 

 

3 4)( 2  xxfy  

Since the coefficient of 2x  is negative, the  

 

shape of the graph is                  . 

 

At the y-axis, x = 0. 

4402 y  

Thus the curve will intersect the y-axis at the 

point (0, 4). 

 

At the x-axis, y = 0. 

042  x  

        42 x  

          2x  

Thus, the curve will intersect the x-axis at 

the points (–2, 0) and )0,2( . 

 

 

 

 

 

 

 

 

 

 

 

 

Answer: A 
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4 Surface area of the sphere = 616 cm
2
 

                 6164 2 j  

616)3(
7

22
4 2  x  

             
224

7616
3

2




x  

       49962  xx  

     04062  xx  

  0)10)(4(  xx  

4x  or 10x  

10x  is not accepted. 

4 x  

Answer: A 

 

5 Let AB = x cm 

Height of the triangle = x + 5 

 

Area of the triangle = 75 cm
2
 

           755
2

1
xx  

            150)5( xx  

   015052  xx  

0)15)(10(  xx  

10x  or 15x  

15x  is not accepted. 

10x  

Answer: D 

 

Structured Questions 

 

1 (a)               
m

m
m

2

6
1


  

       mmm  6)1(2  

       mmm  622 2  

062 2 mm  

  0)32)(2(  mm  

2m  or 
2

3
m  

 

(b)     
)4(

1

916

4




 ccc
 

916)4(4  ccc  

0916164 2  ccc  

                 094 2 c  

     0)32)(32(  cc  

2

3
c  or 

2

3
 

 

 

 

(c)        p
pp




2
3

)45(
 

       ppp 3645 2   

  0675 2  pp  

0)2)(35(  pp  

5

3
p  or 2p  

 

(d)             
f

ff 13

2

53 



 

         )13(253  fff  

       2653 2  fff  

    023 2  ff  

0)1)(23(  ff  

3

2
f  or 1f  

 

(e)         w
ww




6
2

)1(3
 

       )6(2)1(3 www   

        www 21233 2   

 01253 2  ww  

0)3)(43(  ww  

3

4
w  or 3w  

 

(f) 2
3

9)4(






z

zz
 

  )3(2942  zzz  

  62942  zzz  

069242  zzz  

  0322  zz  

0)3)(1(  zz  

1z  or 3z  

 

2 (a) 862  xxy  

Since the coefficient of 2x  is positive,  

 

The shape of the graph is                . 

 

At the y-axis, x = 0. 

8)0(602 y  

8y  

Thus, the curve will intersect the y-axis at 

the point (0, 8). 
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At the x-axis, y = 0. 

                  0y  

   0862  xx  

0)2)(4(  xx  

4x  or 2x  

Thus, the curve will intersect the x-axis at 

the points (–4, 0) and (–2, 0). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

(b) 322  xxy  

Since the coefficient of 2x  is negative,  

 

the shape of the graph is                      .  

 

At the y-axis, x = 0. 

3)0(202 y  

3y  

Thus, the curve will intersect the y-axis 

at the point (0, 3). 

 

At the x-axis, y = 0  

0322  xx  

   0322  xx  

0)1)(3(  xx  

3x  or 1x  

Thus, the curve will intersect the y-axis 

at the points )0,1( and (3, 0). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

3 (a) Volume of tank = 
2

1
4  m

3
 

2

9
))(2)(( xx  

2

9
2 2 x  

4

92 x  

 
2

3
x  

Hence, the width of the tank is 1.5 m. 

 

(b) Volume of water 

= 









5

6
2 xx  

)2.15.1)(5.1(2   

= 0.9 m
3
 

 

4 (a)          150
4

7

5

1
)103( 








 xx  

      150
20

354
)103( 







 


x
x  

          )20(150)354)(103(  xx  

00033504010512 2  xxx  

      0650214512 2  xx  

             02651210  xx  

10x  or 
12

265
x  

12

265
x  is not accepted. 

10x  

(b) Average speed = 4010)10(3   km h
–1

 

 

5 (a)          )28()4( 2  xxx  

    xxxx 28168 22   

  01667 2  xx  

 

(b) 01667 2  xx  

0)87)(2(  xx  

2x  or 
7

8
x  

7

8
x  is not accepted. 

2 x  
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(c) (i) Length of the side of the square 

 = 2 + 4 

= 6 cm 

 

 (ii) For the rectangle,  

length = 8(2) + 2 = 18 cm, 

width = 2 cm 

 

6 (a) Area of the shaded region 

 = Area of the rectangle PQRS – Area of 

FSM – Area of QPF  

  =   )6(
2

1
6)2(20  xxx  

)20)(6(2
2

1
xx   

 = xxx 3
2

1
24040 2   12014 2  xx  

= xxx 3
2

1
24040 2  12014 2  xx  

12023
2

1 2  xx  

 

Area of the shaded region = 168 cm
2
 

   16812023
2

1 2  xx  

     04823
2

1 2  xx  

         096462  xx  

 

(b)    096462  xx  

0)48)(2(  xx  

2x  or 48x  

48x  is not accepted. 

    2 x  

 

7 (a)   Using the Pythagoras’ Theorem, 

  
222 )22()2()22(  xxx  

4844484 222  xxxxx  

              0164 2  xx  

               0)4(4 xx  

      0x  or 4x  

0x  is not accepted. 

4 x  

 

(b) 62)4(2 AB  cm 

8)4(2 BC  cm 

102)4(2 AC  cm 

Perimeter of 241086 ABC  

cm 

Area of 2486
2

1
ABC  cm

2
 

 

 

 

8 It is given that Latifah’s age is x years old. 
2)2()( xxxxh   

)(xh 222  xx  

 

            33)( xh  

  33222  xx  

 03522  xx  

0)7)(5(  xx  

5x  or 7x  

7x  is not accepted. 

Hence, Latifah’s age is 5 years old. 

 

SPM Spot 

 

1 Since a > 0, the shape of the curve  

 

    is               . 

 

 

y-intercept = 9 

 

At the x-axis, 0y . 

092 x  

 92 x  

  3x  

x-intercepts = 3  and 3. 

 

Answer: B 

 

2            2
1

73 2






k

k
 

           )1(273 2  kk  

           2273 2  kk  

   0523 2  kk  

0)1)(53(  kk  

   
3

5
k  or 1k  

 

3 Volume of the cuboid = 840 cm
3
 

  840)113)(7)(5(  xx  

      120)113)(5(  xx  

1205543 2  xx  

  017543 2  xx  

0)253)(7(  xx  

7x  or 
3

25
x  

3

25
x  is not accepted. 

7x  

 

 

 


