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SECTION A (40 MARKS) 

Attempt ALL the questions in this section. 

 

1. A piece of timPbreinrte2d7B3yc 3:7:11. Determine the 
Date: 27.11.2025 02:50 PM 

lengths of the three pieces (3marks) 
 

 

2. N𝒔or𝒆th𝒄T𝟐ec𝒙hn=ic𝒄al𝒐A𝒕n𝒙d .Vocational College Date: 27.11.2025 02:50 PM (3marks) 

3. Three numbers are in arithmetic progression. T
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Determine the three numbers Date: 27.11.2025 02:50 PM (3marks) 

 

4. Find ∫ 
2𝑥3−3𝑥

dx (2marks) 
4𝑥 

 
1 

5. Simplify the expression 
𝑙𝑜𝑔125−

2
𝑙𝑜𝑔25+𝑙𝑜𝑔625

 
𝑙𝑜𝑔3125+ 𝑙𝑜𝑔25 

Technical And Vocational College Date: 27.11.2025 02:50 PM 

6. Express the equation of the parabola 𝑦2 = 8 − 4𝑥 in polar form 𝑦2 = 8 − 4𝑥 

 
(3marks) 

 

 

 

 

(4marks) 

 

𝑥 − 2 2 2 

Printed By: And Vocational College Date: 27.11.2025 02:50 

PM 

7. Solve for 𝑥: | −1 𝑥 −2| = 0 (4marks) 
2 0 4 

Printed B Technical And Vocational College Date: 27.11.2025 

02:50 PM 

8. Given that 𝑃𝑠𝑖𝑛ℎ 𝑥 + 𝑄𝑐𝑜𝑠ℎ𝑥 = 5𝑒𝑥 + 3𝑒−𝑥 .PDr inetteedrBmy :inBtheToefc hPn icaanl  AdnQd V. o(c4amtionaarlkCso)llege 
Date: 27.11.2025 02:50 PM 

2 4 −6 4 −4 6 
9. 411Given that A = (4 0 2 ) and B =( 2 −2 4) , Find 3A – 4B 
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Date: 27.11.2025 02:50 PM (3marks) 

 

10. Solve the following equation by completing the square. (4marks) 
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02:50 PM 

 

11. Expand (3 − 2𝑥)5 in ascending powers of 𝑥, up and including the term in (𝑥)3 (3marks) 
 

 

12. Find the inverse Laplace transform of 
𝑆 

(4mark) 
(𝑆2+5𝑆+6) 
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SECTION B (60 MARKS) 

Attempt Any THREE Questions in This Section 

13. Printed By: Technical And Vocational College 

a) Given tDhaatet: 𝑧27. 1=1.2202+5 052:𝑗5,0𝑧PM= 1 − 3𝑗 𝑎𝑛𝑑 𝑧  = 2 + 3𝑗, determine (6marks) 
1 2 3 

4𝑧1
2 + 3𝑧2𝑧3, in the form 𝑎 + 𝑏𝑗 
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bD) a t eS: o2 l7v. 1e1 . t2h0 e2 5e0q2u: 5a0 t Pi oMn  (7marks) 

22𝑥+1 − 7(2𝑥) + 6 = 0 
Printed Technical And Vocational College Date: 27.11.2025 

02:50 PM 

c) Solve the following simultaneous equations using the Crammers rule. (7marks) 

x + y + z = 4 

2x - 3y + 4z = 33 

3x - 2y - 2z = 2 
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Date: 27 .1 1a.)20 2L5  o02c:a5t0ePtMhe stationary points of the 𝑓(𝑥, 𝑦) = 𝑥2 + 2𝑦2 − 6𝑥 + 12𝑦, and 

determine their nature. (8marks) 

 

b) Three forces 𝐹1, 𝐹2 𝑎𝑛𝑑 𝐹3 in a newton, 
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Date: 27.11.2025 02:50 PM 

mechanical system satisfy the simultaneous equations; 

𝐹 − 2𝐹 + 𝐹 = 1 
Printed By Technical And Vocational College 

Date: 27.11.2025 0 2 : 5𝐹01P +M  3𝐹2 − 2𝐹3 = 2 

𝐹1 + 𝐹2 + 𝐹3 = 7 
Printed By: Technical And Vocational College 
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Solve the equations using elimination method. (7marks) 
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c) Given that 𝑥𝑛 iDsaaten: 2a7p. 1p1r. 2o0x2 i5m0 2a: t5i0oPnMto  the root of the equation 𝑥3 + 𝑥2– 3= 0 , Use 

the Newton Raphson method to show that a better approximation is given by 

2𝑥3 +𝑥2 +3 

𝑥   𝑛 𝑛  

Printed By Technica3l 𝑥A2
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(5marks) 
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a) In a pack of 12 capacitors and a pack of 20 resistors, there are 2 defective 

capacitors and 3 defective resistors respectively. A capacitor and a resistor are 

selected at random from the packs. Determine the probability that; 
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i. one is defective (3mark 

ii.  

iii. 

Pbr ionttehd Ba yre:  Bduneth Technical And Vocational College Dnaoten: 

e27i.1s1d.2e0f2e5c0t2i:v50e PM 

(3mark 

(3marks) 

 

b) Given Fourier series function, 𝑓(𝑥) = 𝑥 + 𝑥2, 𝑓𝑜𝑟 − 𝜋 < 𝑥 < 𝜋 
Printed By Technical And Vocational College 

Date: 27.11.20C2a5 l0c2u:5l0atPeMthe constant a 

 

 
(5marks) 

i. 0 

 

Technical And Vocational College 

ii. Calculate the constant  an Date: 27.11.2025 02:50 PM (6marks) 

 

16. 

a) Express 7𝑠𝑖𝑛𝚹 − 5𝑐𝑜𝑠𝚹 in the form 𝑅𝑠𝑖𝑛(𝚹 − 𝛼), where 𝑅 > 0 and 0˚ ≤ 𝛼 ≤ 90° 

(8marks) 

7𝑠𝑖𝑛𝚹 − 5𝑐𝑜𝑠𝚹 = 𝑅𝑠𝑖𝑛(𝚹 − 𝛼) 
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7𝑠𝑖𝑛𝜃 − 5𝑐𝑜𝑠𝜃 = 8.485sin (𝜃 − 35.54°) 

 

b) Hence solve the equation:  

Printed By: And Vocational College 

7𝑠𝑖𝑛𝜃 − 5𝑐𝑜𝑠𝜃 = 4.3 for values of Ɵ beDtwatee:e2n7.101°.2a0n25d032:6500°P,Minclusive (5marks) 

c) Solve the differential equations (7marks) 
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