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INSTRUCTIONS TO CANDIDATE 
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1. This paper consists of TWO sections: A and B. 
Date: 27.11.2025 02:43 PM 

2. Answer ALL questions in section A and ANY THREE (3) questions in section B. 

3. Marks for each question are indicated in the brackets. 
Printed By: Technical And Vocational College 

4. DCatea:n2d7.i1d1a.2t0e2s5a0r2e:4p3 rPoMvided with a separate answer booklet. 

5. Do not write on the question paper. 
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SECTION A: (40 MARKS) 

Answer ALL questions in this section 

 
1. Solve the ePqriuntaetdioBny:: −rth1T)ec+hnilcoalgAnd(V𝑥oc+atio8n)al=Col2legloe g (𝑥 + 2). (4 Marks) 

10 10 10 
Date: 27.11.2025 02:43 PM 

2. Solve the equation: 32𝑥 − 5(3𝑥) + 6 = 0. (4 Marks) 

3. If 𝑦 = 𝑥𝑠𝑖𝑛𝑥 𝑠ℎ𝑜𝑤 𝑡ℎ𝑎𝑡 𝑥2 
𝑑2𝑦 

− 2𝑥 
𝛛𝑦 

+ (2 + 𝑥2)𝑦 = 0. (4 Marks) 
𝑑𝑥2 𝛛𝑥 

4. S
P
h
r
o
in
w
ted

t
B
h

y
a
:  𝑠T𝑖e𝑛ch𝜃nic−al 4An𝑠d𝑖𝑛Vo3c𝜃at.ional College Date: 27.11.2025 

02:43 PM
 

(4 Marks) 

5. Calculate the angle between vector 𝐴̌  and 𝐵̌ , given that vector: (4 Marks) 

𝐴̌  = 3𝚤̌  + 4𝚥̌  − 𝑘̌ , 𝐵̌  = 2𝚤̌  − 𝚥̌  + 𝑘̌ . 
Printed By Technical And Vocational College Date: 

27.11.2025 02:43 PM 

6. Given that complex numbers 𝑧1 = 2 + 3𝑖 𝑎𝑛𝑑 𝑧2 = −1 − 2𝑖,  Express the sum of 

𝑧1 𝑎𝑛𝑑 𝑧2 in polar form. (3 Marks) 

7. Find the gradient of the curve 𝑥2 + 2𝑥𝑦 − 2𝑦2 + 𝑥 = 2 𝑎𝑡 𝑎 𝑝𝑜𝑖𝑛𝑡 (−4,1). (3 Marks) 

8. Given that vector: 𝐴̌  = 𝚤̌  − 3𝚥̌  + 𝑘̌ , 𝐵̌  = −2𝚤̌  + 3𝚥̌  + 2𝑘̌  and 𝐶̌  = 3𝚤̌  + 4𝚥̌  − 𝑘̌ , determine 

the magnitude of 𝐷̌  = 𝐴̌  + 3𝐵̌  − 2𝐶̌ . (3 Marks) 

when 𝑥 = 3 and 𝑦 = 
1
. (3 Marks) 

2 

9. Find the volume of the solid generated between the graphs 𝑦 = 1 + 𝑥2 
5 

𝑎𝑛𝑑 𝑦 = 𝑥. 

Printed And V oc at i(o4n aMl  Coalrlekgse) 

10. Determine the total surface area and volumeD aotfe:c2l7o.1s1e.2d0 2c5o0n2e:4w3 PhMose perpendicular height is 

20cm and its base is made up of a circle of radius 7cm. (4 Marks) 

Printed By:  

Printed By And Vocational College Date: 27.11.2025 02:43 PM 

 
 

 



©2025 TVET CDACC 

Page 3 of 4 

 

 

Date: 27.11.2025 02:43 PM 

SECTION B: (60 MARKS) 

 

Answer ANY THREE questions in this section 

a) Find Newton-Gregory forward difference interpolating polynomial for the following data. 

(6 Marks) 
 

 

 

 

Technical And Vocational College 

b) Determine the binomial expansion of (
1−3𝑥D)a t2e :a2s7 .f1a1r. 2a0s2 5th0 2e: 4t3erPmM  in 𝑥2. By setting 𝑥 = 

1 
in 

1+3𝑥 22 
 

the results in a) above, determine the value of √19 correct to four decimal places. 

(7 Marks) 

c) Use Maclaurin’s series to find four non zero terms of a function 𝑓(𝑥) = 𝑠𝑖𝑛ℎ𝑥. 

(7 Marks) 

11.  
Printed By: Technical And Vocational College 

a) The probability of brake shoes of a car failing in one year due to excessive temperature is 
Date: 27.11.2025 02:43 PM 

1 , due to excessive vibration is 1 
20 25 

and due to excessive humidity is 1 . Determine the 
50 

probability that during one year period, a brake shoes: 

i) Fails due to excessive temperature and ePxr icnet esdsBivy: Technical And Vocati(o2naMl Caolrlekgse) 
Date: 27.11.2025 02:43 PM 

ii) Fails due to excessive vibration or excessive humidity. (2 Marks) 

iii) Will not fail because both excessive temperature and excessive humidity. (2 Marks) 
Printed By And Vocational College 

Dbat)e: 2E7.x1p1.a2n0 2d5 02f:4(3xP)M e
x as far as the term in 

𝑑𝑦 

x3 using Maclaurin's theorem. (5 Marks) 

Printed By Technical And Vocational College 

c)  Solve the differential equation 𝑥𝑦 = 𝑥2 + 𝑦2 𝑔𝑖𝑣𝑒𝑛 𝑡ℎ𝑎𝑡 𝑤ℎ𝑒𝑛 𝑥 = 1, 𝑦 = 2. 
𝑑𝑥 

 
12.  
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(9 Marks) 

Date: 27.411.20235 02:4−3 P1M 5 1 3 
a) Given the matrices 𝐴̌ = [2 7 1 ] and 𝐵̌ = [ 2 1 5], determine: 

1 −1 2 

Printed By:B u
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−1 3 2  
(2 Marks) 

Date: 27.11.20ii2)5 0 2 :A4 3T P−M  B (3 Marks) 

Pri
x

nted By:  

Date: 27.11.2025 

o
0.

ath 

02:43 PM 

Te
0

c
.
h
2

nical An d
0
V
.3
ocation a

0
l
.
C
4

ollege 
0.5 

y  f (x) 1.40 1.56 1.76 2.00 
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b) 
 

i) Show that cosh−1 𝑥 = 𝑙𝑛(𝑥 + √𝑥2 − 1) hence evaluate cosh−1 2. (6 Marks) 

ii) EvaPlrui nat etdeB yc:  Technical And Vocational College Date: 27.11.2025 

02:43 PM 
(2 Marks) 

 

 

 

 

 
13.  

c) The distance 𝑥 metres moved by a car in a time t seconds is given by the equation 

𝑥 = 3𝑡3 − 2𝑡2 + 4𝑡 − 1. Determine: 

i) Velocity of the car at a time 𝑡 = 0. (3 Marks) 
Printed By And Vocational College 

iiD)ateA: c27c.e1l1e.2r0a2t5io0n2:4o3fPtMhe car at time 𝑡 = 1.5𝑠. (3 Marks) 

 
Printed By: Technical And Vocational College 

a) The length distribution of welding rods is sDhaotew: 2n7 . 1in1 . 2t0h2e5  t0a2b:4l3ePbMelow. 
 

Length in cm 0-4 5-9 10-14 15-19 20-24 25-29 30-34 35-39 

No. of rods 3 4 5 2 7 1 9 6 

Determine the: 

i) Mean 

ii) Median 

Printed By: h aTreicahnnicc ael  And Vocational College 

Date: 27.11.2025iv02):43 PQM uartile deviation. 10 Marks) 

b) The mean mass of a set of components is 150kg and the standard deviation is 18kg. 

Assuming the masses are normally distributed, determine for a sample of 500 components, 
Printed Bycal And Vocational College 

how many are likely to have masses of; 

i) between 120kg and 160kg, 

ii) more than 180kg, 
Printed By: And Vocational College 

Date: 27.11.2025 02:43 PM 

Date: 27.11.2025ii0i2):4l3esPsMthan 125kg. (10 Marks) 
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