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Question 1(a) 
 

Required to calculate: $%& ' ()*+&  
 Numerator = 3 /0 − *$ 
Numerator = /20 − *$ 
Numerator = 34'/5/0  
Numerator = $4/0 
 
Denominator = 2 30 
Denominator = /30  
 
∴ Numerator ÷ Denominator = $4/0 ÷ /30  
∴ Numerator ÷ Denominator = $4/0 × 0/3 
∴ Numerator ÷ Denominator = /:*/  (in lowest terms) 
 
Question 1(b)(i) 
 Selling Price = $44.00 
Cost Price = $55.00 
Since the selling price is less than the cost price, a loss has occurred.  
 
Loss = Cost Price – Selling Price 
Loss = $55.00 − $44.00 
Loss = $11.00 



www.kerwinspringer.com 

WhatsApp +1868 472 4221 to register for premium online class @ The Student Hub 

Percentage Loss = BCDDECDF GHIJK × 100 
Percentage Loss = //00 × 100 
Percentage Loss = /0 × 100 
Percentage Loss = 20% 
 
Question 1(b)(ii) 
 A 25% profit implies that the selling price is 125% of the cost price. 
 
125% = $100 
     1% = /55/*0 
100% = /55/*0 × 100  
100% = $80 
 
∴ The cost price is $80. 
 
Question 1(c)(i) 
 EC $0.40 = TT $1.00 
      EC $1 = QQ $/.555.35  
      EC $1 = TT $2.50 
 
∴ EC $1 = TT $2.00 
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Question 1(c)(ii) 
 US $1.00 = EC $2.70 
   US $80 = EC $2.70 × 80 
   US $80 = EC $216 
 
∴ US $80 = EC $216 
 
Question 1(c)(iii) 
 TT $1.00 = EC $0.40 
 TT $648 = EC $0.40 × 648 
 TT $648 = EC $259.20 
 
Now, 
      US $1.00 = EC $2.70 
      EC $2.70 = US $1.00 
      EC $1.00 = VW $/.55*.X5  
 EC $259.20 = VW $/.55*.X5 × 259.20 
 EC $259.20 = US $96.00 
 
∴ TT $648 = US $96.00 
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Question 2(a)(i)  Required to factorise 2Y$Z + 6Y*Z*. 
 = 2Y$Z + 6Y*Z*  
= 2Y*Z(Y + 3Z)  
 
Question 2(a)(ii)  Required to factorise 9Y* − 4. 
 = 9Y* − 4  
= (3Y − 2)(3Y + 4)  
 
Question 2(a)(iii)  Required to factorise 4Y* + 8YZ − YZ − 2Z*. 
 = 4Y* + 8YZ − YZ − 2Z*. 
= 4Y(Y + 2Z) − Z(Y + 2Z)  
= (Y + 2Z)(4Y − Z)  
 
Question 2(b)  Required to solve *]'$$ + 0']* = 3 
       *]'$$ + 0']* = 3  
*(*]'$)^$(0'])2 = 3  
     3]'2^/0'$]2 = 3  
                   ]^:2 = 3  



www.kerwinspringer.com 

WhatsApp +1868 472 4221 to register for premium online class @ The Student Hub 

Multiplying by 6 throughout gives: 
Y + 9 = 6 × 3  
Y + 9 = 18  
        Y = 18 − 9  
        Y = 9  
 
Question 2(c)  Required to solve 3Y − 2Z = 10 and 2Y + 5Z = 13 simultaneously. 
 
3Y − 2Z = 10  → Equation 1 
2Y + 5Z = 13  → Equation 2 
 
Multiplying Equation 1 by 2 gives: 
6Y − 4Z = 20   → Equation 3 
 Multiplying Equation 2 by 3 gives: 
6Y + 15Z = 39   → Equation 4 
 So, we have 
6Y − 4Z = 20   → Equation 3 
6Y + 15Z = 39   → Equation 4 
 
Equation 3 – Equation 4 gives, 
−19Z = −19  
        Z = '/:/:   
        Z = 1  
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Substituting Z = 1 into Equation 1 gives, 
3Y − 2(1) = 10  
      3Y − 2 = 10  
              3Y = 10 + 2  
              3Y = 12  
                Y = /*$   
                Y = 4  
 
∴ Y = 4 and Z = 1. 
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a  

bA 

cA 

4 
Y  

9Y  
(30 − 9Y)  

Question 3(a)(i) 
 Required to copy and complete the Venn Diagram 
                   
 
Question 3(a)(ii)(a) 
 Required to write an expression in Y for the total number of students in the survey. 
                                   The number of students who play volleyball only = Y 
                                  The number of students who play volleyball only = 30 − 9Y 
             The number of students who play both tennis and volleyball = 9Y 
The number of students who do not play either tennis or volleyball = 4 
 
Therefore,  
Number of students in the survey = Y + (30 − 9Y) + 9Y + 4 
Number of students in the survey = Y + 30 − 9Y + 9Y + 4 
Number of students in the survey = Y + 4 
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f 

g h 20 ij 

15 ij 

V
 

V 

Question 3(a)(ii)(b) 
 Required to write an equation in Y for the total number of students in the survey and to solve for Y. 
 The total number of students = 36 
The expression for the total number of students = Y + 34 
Hence, the equation is  
Y + 34 = 36  
          Y = 36 − 34  
          Y = 2  
 
Question 3(b)(i) 
 Required to copy the diagram and label it to show points h and g and distances 20 ij and 15 ij. 
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Question 3(b)(ii) 
 Required to calculate the shortest distance of the ship from the port to where the journey started. 
 
Using Pythagoras’ Theorem, 
fg* = fh* + gh*  
fg* = (15)* + (20)*  
fg* = 225 + 400  
fg* = 625  
fg = √625  
fg = 25 ij  
 
Question 3(b)(iii) 
 Required to calculate the measure of angle hfg, giving the answer to the nearest degree. 
 
sin hfog = Cppqrp  
sin hfog = *5*0  
∴ hfog = sin'/ s*5*0t  
∴ hfog = 53.1°  
∴ hfog = 53°   (to the nearest degree) 
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Question 4(a)(i) 
 Required to calculate the length of the arc vwx. 
 
Length of the arc vwx = *X5°$25° × 2yz 
Length of the arc vwx = $3 × 2 × **X × 3.5 
Length of the arc vwx = 16.5 {j 
 
Question 4(a)(ii) 
 Required to calculate the perimeter of the sector |vwx. 
 
= Perimeter of the sector |vwx 
= Length of v| + Arc length vwx + Length of radius x| 
= 16.5 + 3.5 + 3.5 
= 23.5 {j 
 
Question 4(a)(iii) 
 Required to calculate the area of the sector |vwx 
 
Area of the sector |vwx = *X5°$25° × yz* 
Area of the sector |vwx = $3 × **X × (3.5)* 
Area of the sector |vwx = 28.88 {j* (to 2 decimal places) 
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Question 4(b)(i) 
 Required to calculate the volume of the prism. 
 
Volume of the prism = Cross-sectional Area × Height 
Volume of the prism = 28.875 × 20 
Volume of the prism = 577.5 {j$ 
 
Question 4(b)(ii) 
 Required to calculate the mass of the prism, to the nearest i~. 
 
1 {j$ of tin weighs 7.3 ~ 
577.5 {j$ of tin weighs = 7.3 × 577.5 
577.5 {j$ of tin weighs = 4 215.75 ~ 
 
Now,  
       1000 ~ = 1 i~  
               1 ~ = //555  i~  
4 215.75 ~ = //555 × 4 215.75   
4 215.75 ~ = 4.21575 i~   
4 215.75 ~ = 4.2 i~   (to the nearest i~) 
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g 

f 
h 

60° 45° 

Question 5(a)(i) 
 Required to construct Triangle fhg with fh = 8 {j, ∠fhg = 60° and ∠hfg = 45° 
 
 
 
 
 
 
 
 
 
 
Question 5(a)(ii) 
 Required to measure and state the length of gh. 
 By measurement using a ruler, the length of gh = 6 {j. 
 
Question 5(b)(i) 
 Required to find the gradient of the line. 
 The points are �(6, 6) and �(0, −2). 
Gradient = r('r%](']% 
Gradient = 2'('*)2'5  
Gradient = 42 
Gradient = 3$ 



www.kerwinspringer.com 

WhatsApp +1868 472 4221 to register for premium online class @ The Student Hub 

Question 5(b)(ii) 
 Required to find the equation of the line. 
 Since (0, −2) lies on the line, this implies that { = −2. 
In part (b)(i), we found that j = 3$ . 
 Therefore, the equation of the line is Z = 3$ Y − 2. 
 
Question 5(b)(iii) 
 Required to find the midpoint of the line segment ��. 
 Point �(0, −2) and Point �(6, 6). 
 Midpoint = s]%^](* , r%^r(* t 
Midpoint = s2^5* , 2^('*)* t 
Midpoint = s2* , 3*t 
Midpoint = (3,2) 
 
Question 5(b)(iv) 
 Required to find the length of line segment ��. 
 Length of line segment �� = �(Y* − Y/)* + (Z* − Z/)* 
Length of line segment �� = �(6 − 0)* + (6 − (−2))* 
Length of line segment �� = √6* + 8* 
Length of line segment �� = √36 + 64 
Length of line segment �� = √100 
Length of line segment �� = 10 units 
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Question 6(a) 
 Required to locate the centre of enlargement. 

 
 
The center of enlargement is (1, 5). 
 
Question 6(b) 
 Required to state the scale factor. 
 
Scale factor = BK��Fq C� G�BK��Fq C� B� 
Scale factor = 2$ 
Scale factor = 2 
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Question 6(c) 
 Required to determine the value of �HK� C� G���HK� C� B�� . 
 
Since ���� = */ , then 
�HK� C� G���HK� C� B�� = s*/t*  
�HK� C� G���HK� C� B�� = (2)*  
�HK� C� G���HK� C� B�� = 4  
 
Question 6(d) 
 Required to draw and label triangle vwx. 
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Question 6(e) 
 Required to describe fully the transformation which maps triangle ��� onto triangle 
vwx. 
 The transformation which maps ∆��� into ∆vwx is a rotation of 90° in an anti-
clockwise direction, about the origin, (0,0). 
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Question 7(a) 
 Required to copy and complete the table to show cumulative frequency. 
 The completed table is shown below. 
 Age (�) Upper Class Boundary (UCB) Number of Persons Cumulative Frequency 

40-49 49.5 4 4 
50-59 59.5 11 15 
60-69 69.5 20 35 
70-79 79.5 12 47 
80-89 89.5 3 50  

Question 7(b) 
 Required to draw the cumulative frequency curve to represent the data. 
 The cumulative frequency graph for the data is shown below. 
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Question 7(c)(i) 
 Required to estimate the median age for the data. 
 

 
 
The median age for the data is 64.5 years. 
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Question 7(c)(ii) 
 Required to estimate the probability that a person who visited the clinic was 75 years or 
younger. 
 

 
 
 f(��z��� �� 75 Z��z� �z Z���~�z) = ����KH C� pKHDC�D X0 rK�HD CH rC���KH CF�¡ ����KH C� pKHDC�D   
f(��z��� �� 75 Z��z� �z Z���~�z) = 3*.005   
f(��z��� �� 75 Z��z� �z Z���~�z) = /X*5  
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Question 8(a) 
 Required to draw the fourth figure in the sequence of figures. 
 
The fourth diagram in the sequence is shown below: 
 
 
 
 
 
 
 
Question 8(b) 
 Required to copy and complete the missing values in the table. 
 The completed table is shown below. 
 

Figure Area of Triangle No. of Pins on Base 1 1 (2 × 1) + 1 = 3 2 4 (2 × 2) + 1 = 5 3 6 (2 × 3) + 1 = 5 
4      16           (2 × 4) + 1 = 9      
   

     10      100      (2 × 10) + 1 = 21      
   

20       400           (2 × 20) + 1 = 41      
   �       �*            2� + 1      



www.kerwinspringer.com 

WhatsApp +1868 472 4221 to register for premium online class @ The Student Hub 

Consider the �th figure. 
Area of triangle = �* 
No. of Pins on Base = 2� + 1 
 
When � = 4, 
Area of triangle = 4* 
Area of triangle = 16 
 
When � = 4, 
No. of Pins on Base = 2(4) + 1 
No. of Pins on Base = 8 + 1 
No. of Pins on Base = 9 
 
If the area of triangle = 100, 
Then,  
�* = 100  
  � = √100  
  � = 10   
 
When � = 10, 
No. of Pins on Base = 2(10) + 1 
No. of Pins on Base = 20 + 1 
No. of Pins on Base = 21 
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When � = 20, 
Area of triangle = 20* 
Area of triangle = 400 
 
When � = 20, 
No. of Pins on Base = 2(20) + 1 
No. of Pins on Base = 40 + 1 
No. of Pins on Base = 41 
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Question 9(a)(i) 
 Required to solve Z = 8 − Y and 2Y* + YZ = −16 simultaneously. 
 
Z = 8 − Y    → Equation 1 
2Y* + YZ = −16   → Equation 2 
 
Substituting Equation 2 into Equation 1 gives, 
           2Y* + Y(8 − Y) = −16  
            2Y* + 8Y − Y* = −16  
              Y* + 8Y + 16 = 0  
   Y* + 4Y + 4Y + 16 = 0  
Y(Y + 4) + 4(Y + 4) = 0  
          (Y + 4)(Y + 4) = 0  
 
We have 
Y + 4 = 0  
        Y = −4  
 
Substituting Y = −4 into Equation 1 gives, 
Z = 8 − (−4)  
Z = 8 + 4  
Z = 12  
 
∴ Y = −4 and Z = 12  
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Question 9(a)(ii) 
 Required to state with reason whether or not Z = 8 − Y is a tangent to the curve with 
equation 2Y* + YZ = −16. 
 
When Z = 8 − Y and 2Y* + YZ = −16 were solve simultaneously, only one solution was 
obtained. Therefore, the straight line does not intersect the curve, but touches it at that 
one point where Y = −4. 
Hence, Z = 8 − Y is a tangent to the curve with equation 2Y* + YZ = −16 at the point 
(−4, 12). 
 

Question 9(b)(i) 
 Required to write the three inequalities for the constraints given. 
 
Constraint: The number of orchids must be at least half the number of roses. 
Inequality: Z ≥ /* Y 
 
Constraint: There must be at least 2 roses. 
Inequality: Y ≥ 2 
 
Constraint: There must be no more than 12 flowers in the bouquet. 
Inequality: Y + Z ≤ 12 
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Question 9(b)(ii) 
 Required to shade the region that satisfies all three inequalities. 

 
 
Question 9(b)(iii) 
 Required to state the coordinates of the points which represent the vertices of the 
region showing the solution set. 
 
The vertices of the region are: v(2, 10) , w(2, 1) and x(8, 4) 
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Question 9(b)(iv) 
 Required to determine the maximum possible profit on the sale of a bouquet. 
 
A profit of $3 is made on each rose and $4 on each orchid. 
Let f be the profit. 
Then, f = 3Y + 4Z. 
 
We test the three points at the three vertices of the feasible region. 
For the point v(2, 10), Y = 2 and Z = 10. 
f = 3(2) + 4(10)  
f = 6 + 40  
f = 46  
 
For the point w(2, 1), Y = 2 and Z = 1. 
f = 3(2) + 4(1)  
f = 6 + 4  
f = 10  
 
For the point x(8, 4), Y = 8 and Z = 4. 
f = 3(8) + 4(4)  
f = 24 + 16  
f = 40  
 
∴ The maximum profit occurs at point v(2, 10) where the profit is $46, the number of 
roses is 2 and the number of orchids is 10. 
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Question 10(a)(i) 
 Required to calculate the length of g�. 
 
Consider triangle hg�. Using the sine rule, 
            �¥¦§¨ �o = �¥¦§¨ �o  
         X¦§¨ 25° = �¥¦§¨ 34°  
g� sin 60° = 7 sin 48°  
              g� = X ¦§¨ 34°¦§¨ 25°   
              g� = 6.01  (to 2 decimal places)  
 
Question 10(a)(ii) 
 Required to calculate the measure of ∠h��. 
 
Consider the triangle h��. Using the cosine rule, 
  h�* = h�* + ��* − 2(h�)(��) cos �o  
  (7)* = (8)* + (10)* − 2(8)(10) cos �o  
     49 = 64 + 100 − 160 cos �o  
     49 = 164 − 160 cos �o  
cos �o = /23'3:/25   
cos �o = 0.71875  
       �o = cos'/(0.71875)  
       �o = 44.0°  (to 1 decimal place)  
 
∴ ∠h�� = 44°  
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Question 10(b)(i)(a) 
 Required to calculate the measure of angle |©ª. 
 
The sum of angles on a straight line add up to 180°. 
ª|o© = 180° − 70°  
ª|o© = 110°  
 
Since |ª and |© are radii of the same circle, |ª = |©. 
Therefore, ∆ª|© is an isosceles triangle. The base angles of an isosceles triangle are 
equal and the sum of the three interior angles of a triangle add up to 180°. 
 
∴ |©«ª = /45°'//5°*   
∴ |©«ª = 35°  
 
Question 10(b)(i)(b) 
 Required to calculate the measure of angle ©¬­. 
 
The angle at the centre of a circle is twice the angle at the circumference of the circle 
from the same chord. 
©­o¬ = X5°*   
©¬o­ = 35°  
 
The angle made by the tangent ©® to a circle and a radius |© is a right angle. 
∴ |©«¬ = 90°  



www.kerwinspringer.com 

WhatsApp +1868 472 4221 to register for premium online class @ The Student Hub 

The sum of angles in a triangle add up to 180°. 
 ©¬o­ = 180° − (90° + 35°)  
©¬o­ = 180° − 125°  
©¬o­ = 55°  
 
Question 10(b)(i)(c) 
 Required to calculate the measure of angle ©®|. 
 
The sum of angles in a triangle add up to 180°. 
 
®|o© + |©«® + ©®« | = 180°  
        70° + 90° + ©®« | = 180°  
                                ©®« | = 180° − (70° + 90°)  
                                ©®« | = 180° − 160°  
                                ©®« | = 20°  
 
Question 10(b)(ii)(a) 
 Required to name the triangle which is congruent to ∆ª|©. 
 
Since |ª and |­ are radii of the same circle, |ª = |­. 
Since |© and |¯ are radii of the same circle, |ª = |¯. 
 
Since vertically opposite angles are equal, then ª|o© = ­|o¯. 
Hence, ∆ª|© is congruent to ∆­|¯. 
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Question 10(b)(ii)(b) 
 Required to name the triangle which is congruent to ∆­¯©. 
 
Consider ∆­¯© and ∆ª©¯. 
Since ­© and ª¯ are both diameter of the same circle, then ­© = ª¯. 
 
Since the angle in in a semicircle is equal to 90°, then ­ ō© = ª©«¯ = 90°. 
©¯ is a common side to both triangles. 
 
So, both right angled triangles, ­¯© and ª©¯ have the same hypotenuse and share a 
common side. 
Hence, ∆­¯© is congruent to ∆ª©¯. 
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Question 11(a)(i)(a) 
 Required to express the vector wv°°°°°⃗  in the form sYZt. 
 
wv°°°°°⃗ = w|°°°°°⃗ + |v°°°°°⃗   
wv°°°°°⃗ = −|w°°°°°⃗ + |v°°°°°⃗   
wv°°°°°⃗ = − s34t + s62t  
wv°°°°°⃗ = s−3−4t + s62t  
wv°°°°°⃗ = s−3 + 6−4 + 2t  
wv°°°°°⃗ = s 3−4t   which is of the form sYZt where Y = 3 and Z = −2. 
 
Question 11(a)(i)(b) 
 Required to express the vector wx°°°°°⃗  in the form sYZt. 
 
wx°°°°°⃗ = w|°°°°°⃗ + |x°°°°°⃗   
wv°°°°°⃗ = −|w°°°°°⃗ + |x°°°°°⃗   
wv°°°°°⃗ = − s34t + s12−2t  
wv°°°°°⃗ = s−3−4t + s12−2t  
wv°°°°°⃗ = s−3 + 12−4 − 2 t  
wv°°°°°⃗ = s 9−6t   which is of the form sYZt where Y = 9 and Z = −6. 
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Question 11(a)(ii) 
 Required to state one geometrical relationship between wv and wx. 
 wv°°°°°⃗ = s 3−4t  
 wx°°°°°⃗ = s 9−6t  
wx°°°°°⃗ = 3 s 3−4t  
 So, ²wx°°°°°⃗ ² = 3²wv°°°°°⃗ ². 
Since wv°°°°°⃗  can be represented as a scalar multiple of wx°°°°°⃗ , and w is a common point on 
both vectors, then wv°°°°°⃗  and wx°°°°°⃗  are parallel. 
 Therefore, v, w and x are collinear and wx°°°°°⃗  is three time the length of wv°°°°°⃗ . 
 

Question 11(a)(iii) 
 Required to draw a sketch to show the relative positions of v, w and x. 
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Question 11(b)(i) 
 Required to calculate the values of � and ³. 
                                                       s� −41 ³ t s2 −41 −3t = s2 00 2t  
´(� × 2) + (−4 × 1) (� × −4) + (−4 × −3)(1 × 2) + (³ × 1) (1 × −4) + (³ × −3) µ = s2 00 2t  
                                                 s2� − 4 −4� + 122 + ³ −4 − 3³ t = s2 00 2t  
 
Comparing the equivalent matrices and equating corresponding entries, we get: 
2� − 4 = 2     and   2 + ³ = 0  
        2� = 4 + 2               ³ = −2  
       2� = 6  
         � = 2*  
         � = 3  
 ∴ � = 3 and ³ = −2. 
 
Question 11(b)(ii) 
 Required to find the inverse of s2 −41 −3t. 
 
det(v) = �¶ − ³{  
det(v) = (2)(−3) − (−4)(1)  
det(v) = −6 − (−4)  
det(v) = −6 + 4  
det(v) = −2  
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�¶·(v) = s ¶ −³−{ � t  
�¶·(v) = s−3 4−1 2t  
 ∴ v'/ = /̧KF × �¶·(v)  
∴ v'/ = − /* × s−3 4−1 2t  
∴ v'/ = ¹'$'* 3'*'/'* *'*

º  

∴ v'/ = ¹$* −2/* −1º  
 
Question 11(b)(iii) 
 Required to solve for Y and Z in s2 −41 −3t sYZt = s127 t. 
 s2 −41 −3t sYZt = s127 t  
                  sYZt = s2 −41 −3t'/ s127 t  
                  sYZt = − /* s−3 4−1 2t s127 t  
                  sYZt = − /* ´(−3 × 12) + (4 × 7)(−1 × 12) + (2 × 7)µ  
                  sYZt = − /* s−36 + 28−12 + 14t  
                  sYZt = − /* s−82 t  
                  sYZt = s 4−1t  
 ∴ Y = 4 and Z = −1. 


