THE UNITED REPUBLIC OF TANZANIA
NATIONAL EXAMINATION COUNCIL OF TANZANIA
ADVANCED CERTIFICATE OF SECONDARY EDUCATION EXAMINATION

141 BASIC APPLIED MATHEMATICS

(For Both Private and School Candidates)

Duration: 3 Hour. ANSWERS Year: 2025

Instructions

1. This paper consists of ten (10) questions.

2. Answer all questions.

3. Write your Examination Number on every page of your answer booklet(s).
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1. Use a non-programmable calculator to evaluate the following expressions correct to 4 significant
figures:

(a) sin 49° x In[(1 + cos 50°) + \276] +

V1234

sin 49° = 0.7547
cos 50° =0.6428

1 + cos 50° = 1.6428 \276
=16.6132

In(1.6428 + 16.6132) = In(0.0989) = —2.314
V1234 =35.1283

Now compute:
0.7547 x (—2.314) +~35.1283 = —1.7471 + 35.1283 = -0.04974

Final answer: —0.04974

(b)
(eog5 x °Cs) + [sin(n/6) + tan!(1.4)]

log 5 (base €) =In 5 = 1.6094
e’ln 5 =5 (since e and In cancel)

°Cs=6!/3!'x31)=720/(6 x 6)=20
Numerator: 5 x 20 = 100 sin(n/6) =
sin 30°=0.5

tan"'(1.4) = 0.9505

Denominator = 0.5 + 0.9505 = 1.4505 Now:
100 + 1.4505 = 68.95

Final answer: 6&8.95

(c)
[(5¢? = sin!(0.5))?] = [In 3 x log. 3]

e’ =7.3891 5e* = 36.9455
sin'(0.5) = /6 = 0.5236 36.9455 +

0.5236 =70.56 (70.56)> = 4978.59
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In 3 =1.0986

loge 3=1In3=1.0986In 3 x
log. 3 =1.0986% = 1.2069

Final answer = 4978.59 +~ 1.2069 = 4125

Answer: 4125

2. (a) Calculate the slope of the function f(x) described by the following graph:

From the graph, choose two points (=2, —3) and (2, 5)

Slope=(y2—y1)*(x2—x1)=(5—-(-3)+2—-(2)=8+4=2

Slope =2

(b) Given h(x) =1 + (4 — x)

(i) Determine the vertical and horizontal asymptotes. Vertical

asymptote occurs where denominator = 0:

4-x=0—-x=4

Horizontal asymptote for rational function of form constant + linear is y = 0

Vertical asymptote: x = 4
Horizontal asymptote: y = 0 (ii) Evaluate

h(10) h(10) =1+ (4 - 10) =1+ (=6) =

—0.1667

Answer: —0.1667

(¢) A particle moves along the path described by g(t) =t>+ 5t — 4

(i) Sketch the graph of g(t)
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This is a quadratic function (parabola) opening upwards.
Vertex isatt=-b+2a=-5+2=-2.5g(-2.5)=(-2.5)?
+5(-2.5)-4=625-125-4=-10.25

Plot points around t =—4 to t = 2 to sketch the graph.
Graph of g(t) =t + 5t — 4

100 — qg(t) =t +5t—4
1.5}
5.0f

2.5t

g(t)

—-2.5¢}

-5.0}

7.5}

-10.0

(ii) State the domain and range of g(t)

Domain: All real numbers (since it's a polynomial)

Range: g(t) has a minimum at t = —2.5 and g(—2.5) =—10.25 So,
range isy > —10.25

Domain: (-, )
Range: [-10.25, )

3. (a) Find the value of ) from 1 to 4 of (1 + x)?

We compute the expression (1 +x)? forx =1, 2, 3, 4:
Whenx=1—-(1+1)?=4x=2—->(1+22?=9x=
35 (1+32=16x=4—>(1+4)2=25

Nowsum:4+9+16+25=54
Answer: 54
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(b) The first and tenth terms of an arithmetic progression are —2 and 43 respectively. Find the
sum of the first ten terms of the progression.

Let a = —2 (first term), Tio =43
To=a+(n—1)d
Tiw=-2+9d=43 -9d=45—>d=5

Sum of first n terms: S, =n/2 x (2a+ (n— 1)d)
Si0=10/2 x (2x(=2) + 9x5) =5 x (—4 + 45) =5 x 41 = 205 Answer:
205

() (i) The difference between the areas of two squares is 16 and the sum of their sides is 8. Let
x be the side of the small square and y the side of the large square.

Form equations:
y —x*=16x
+y=8

(i) Calculate the length of the side of the small square.

From x + y =8 — y = 8 — x Substitute
into first equation:

8—x)—x>=16

64— 16x+x2—x>=16

64 —-16x=16 > 16x=48 > x=3

Answer: side of small square = 3 units

4. (a) Use first principles of differentiation to find the derivative of f(x) = x>+ 6x + 9

f'(x) = lim h—0 [(f(x + h) — f(x))/h]

f(x + h)=(x + h)> + 6(x + h) + 9 = x2 + 2xh + h? + 6x + 6h + 9 f(x + h) — f(x)
=(x*+2xh+h*+ 6x + 6h+9) — (x2 + 6x + 9) = 2xh + h* + 6h

Then f'(x) = (2xh + h2+ 6h)/h=2x + h+ 6 — as h — 0, f'(x) = 2x + 6 Answer:
2x+ 6

(b) Use the product rule to find the first derivative of f(x) = (x + 4)(3x* + 2x)

Letu=(xx+4), v=3x>+2x)

fx)y=uv+uv'u' =1,v'=

6x +2

So: f'(x) = 1(3x%2 + 2x) + (x + 4)(6x + 2)

=3x2+2x + (x + 4)(6x + 2) = 3x* + 2x + 6x* + 2x + 24x + 8
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=0x?+ 28x + &
Answer: 9x2 + 28x + &

(¢) A curve is described by 3x* — 7y* + 4xy — 8x = 0. Calculate gradient at point (—1, 1) Implicit
differentiation: Differentiate both sides w.r.t x d/dx(3x?) — d/dx(7y?) + d/dx(4xy) — d/dx(8x) =0

= 6x — 14y(dy/dx) + 4y + 4x(dy/dx) — 8 =0

Group dy/dx terms: (—14y + 4x)(dy/dx) = 8 — 6x — 4y

dy/dx = (8 — 6x — 4y)/(—14y + 4x) At (—1, 1): dy/dx =

(8+6—4)/(—14—4)=10/—18 =—5/9 Answer: —5/9

5. (a) (i) Solve J(4x + 5)1° dx

Letu=4x+5, then du/dx =4 — dx = du/4
So: [(4x + 5)1° dx = [u!® x (1/4) du = (1/4) [u'® du = (1/4) x (u''/ 11) = (1/44)(4x + 5)!* + C Answer:
(1/44)(4x + 5" + C

5. (a) (ii) Find the value of [ from 2 to 5 of (x2 — 2x + 1) dx

x2=2x+1=(x—1)

So | from 2 to 5 of (x — 1)? dx

Let’sexpand: (x — 1)>=x>—2x+1

Integrate: J(x> — 2x + 1) dx = (x*/ 3) — x> + x Now
apply limits:

Atx=5:(125/3) —25+5=(125-75+ 15)/3 = 65/3
Atx=2:(8/3)—4+2=(8-12+6)/3=2/3
Subtract: 65/3 —2/3 =63/3 =21

Answer: 21

5. (b) Find the volume of solid generated by rotating the region bounded by the curve y = x? and the line y
= 2 about the y-axis

We need to express x in terms of y: y = x2 — x =y
Volume =7 | fromy =0toy=2 of [x2] dy =n Jo? y dy = 7 [y? / 2]0* =  (4/2 — 0) = 21 Answer:
27w units?

6. (a) (i) Find the range of weights from: 60, 72, 82, 66, 102, 123, 79, 88, 93, 81

Range = max —min = 123 — 60 = 63
Answer: 63 kg
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(ii) Compute the standard deviation

Mean x = (sum of all values)/10= (60 + 72+ 82+ 66+ 102+ 123 +79+88+93 +81)/10=846/10=
84.6

Now compute:

T(x — X )2 = (60—84.6)* + (72—84.6)* + ...

= (—24.6)> + (—12.6)> + (-2.6)> + (—18.6)* + 17.4> + 38.42 + (—5.6)> + 3.4 + 8.4 + (-3.6)* =
605.16 + 158.76 + 6.76 + 345.96 + 302.76 + 1474.56 + 31.36 + 11.56 + 70.56 + 12.96 = 3020.4 s
=V(E(x — X )/ n) =(3020.4 / 10) = V302.04 ~ 17.38 Answer: ~ 17.38 kg

(b) (i) Use assumed mean A = 55 Midpoints:

(30-40) =35
(40-50) =45
(50-60) = 55
(60-70) = 65
(70-80) =175
(80-90) = 85 Let f be frequency and x

midpoint. Use: Zfd = ) f(x — A), Zf =
80 fd:

10(35—-55)=200

16(45—-55)=—160

19(55-55)=0

15(65—55)=150

18(75-55)=360

2(85-55)=60

>fd =-200-160 + 0 + 150 + 360 + 60 =210

Mean = A + (2fd / f) = 55 + (210 / 80) = 55 + 2.625 = 57.625 Answer:
57.625 kg

(ii) Draw cumulative frequency curve (Ogive) Cumulative
frequency:

30-40: 10

40-50: 10+ 16 =26
50-60: 26 + 19 =45
60-70: 45+ 15=60
70-80: 60 + 18 =78
80-90: 78 + 2 =80

Page 7 of 13
Find this and other free resources at: https://maktaba.tetea.org

Prepared by Maria Marco for TETEA



Plot points at class boundaries against cumulative frequency, draw smooth curve

7. (a) (i) Evaluate *C, + "Ps using factorial notation.

12Cy = 121/[9!(12 - 9)!]

=121/(9! x 31)
=(12x11x10)/(3x2x1)=
1320

Py=71/(7-3)!

=71/41

= (7% 6x5x41)/4]

=210

2Co +7P3 = 1320+ 210 = 1530

(ii) A reception office has one bench with 5 seats. In how many ways should 11 people be seated on the
bench?

We are selecting and arranging 5 people from 11, so this is a permutation:

Hps=111/(11 - 5)!
=111/ 6!
—11x10x9x8x7
— 55440

7. (b) A biased coin is such that the probability of obtaining a head when it is tossed is 3/7. If the coin
is tossed twice, determine the probability of:

(i) 2 tails

Probability of tail = 1 - 3/7 =4/7 P(2
tails) = (4/7) x (4/7) = 16/49

(ii) At least one tail
First, find the probability of no tails (i.e., both heads):

P(2 heads) = (3/7) x (3/7) = 9/49
P(at least one tail) = 1 - 9/49 = 40/49
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8. (a) (i) Find the value of sin 45° cos 60° + tan 45° cos 45° and express the answer in surd form.

sin 45° = 1/A2
cos 60°=1/2

tan 45° =1 cos
45°=1/\2

sin 45° cos 60° = (1/\2) x (1/2) =1/ (2\2)
tan 45° cos 45° =1 x (1A\2) = 12

Adding:

1/(2V2)+ 1A2=(1+2)/(2N2)=3/(2\2)

Answer in surd form: 3 / (2\2)
(ii) Show that (2cos*A - 1) / (sin A cos A) = 2cot 2A LHS:

(2cos’A-1)/(sin Acos A)
=cos 2A/ (sin A cos A)
Using identity: cot 2A = cos 2A /(2 sin A cos A) So:

cos 2A/ (sin A cos A) =2 X cot 2A ..
LHS = RHS

8. (b) (i) Solve [ sec?(2x + 10) dx

Letu=2x+ 10
Then, du/dx =2 — dx = du/2 |

sec2(2x + 10) dx = (1/2) [ sec(u) du

=(1/2) tan(u) + C
=(1/2) tan(2x + 10) + C

(ii) Given y = sin(x? - 4), find dy/dx

Letu=x>-4

Then, dy/dx = cos(u) x du/dx
= cos(x? - 4) x 2x

=2x cos(x*- 4)

5. (a) (i) Solve J(4x + 5)° dx
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Letu=(4x +5), then du/dx =4 — dx = du/4
So, J(4x + 5)'° dx = [u'® x (1/4) du = (1/4) x (u'' / 11) + C = (1/44)(4x + 5)'' + C Answer:
(1/44)(4x + 5"+ C

(i) Find the value of [ from 2 to 5 of (x2 — 2x + 1) dx

Note that (x2 —2x + 1) =(x — 1)?

Integrate: I(x -1 dx=(1/3)x-1P+C

Compute: [(1/3)(5 — 1)*] = [(1/3)(2 — 1)*] = (1/3)(64 — 1) = 63/3 = 21 Answer:

21

5. (b) Find the volume of the solid generated by rotating the region bounded by y = x*> and y = 2 about the

y-axis We use the shell method:

Volume = 27 [ from x = 0 to x = V2 of (x)(2 — x?) dx

=27 [ (2x — x*) dx = 21 [x2 — (x*/4)] from 0 to V2
At\2:x2=2,x*=4 —V=2n[2 - 1]=2n(1) = 21 Answer:
2w cubic units

6. (a) (i) Find the range of the weights

Weights: 60, 72, 82, 66, 102, 123, 79, 88, 93, 81
Range = max — min = 123 — 60 = 63 Answer:
63 kg

(i) Compute the standard deviation of their weights

Mean (X ) = (sum of weights)/10 = 846/10 = 84.6
Compute squared deviations and average:

Y(x —X)*=34444
Standard deviation = \(3444.4 / 10) ~ 18.55 kg Answer:
Approximately 18.55 kg

6. (b) (i) Use assumed mean A = 55 to calculate mean weight of patients

Class mark (x): 35, 45, 55, 65, 75, 85

Deviation d = (x — A)/h = (x — 55)/10 Calculate

>fd and Xf:

>fd =-20, f=80

Mean = A + (Zfd/Zf) x h =55 + (-20/80)x10 = 55 — 2.5 = 52.5 kg Answer:
52.5kg
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(ii) Draw cumulative frequency curve

Cumulative frequencies: 10, 26, 45, 60, 75, 77
Plot CF against class boundaries: 40, 50, 60, 70, 80, 90

7. (a) (i) Evaluate '2Co + 7P5 using factorials

2Co =121/ (9!x3!) =220

Ps=7"/(7-3)! =T7x6x5=210

Sum =220 + 210 = 430 Answer:

430

(ii) A bench has 5 seats. In how many ways should 11 people be seated on the bench?
This is permutation: nPr=11P5 = 11!/ (11 — 5)! = 11x10x9%x8x7 = 55440 Answer:
55,440 ways

8. (a) (i) Find value of sin45°cos60° + tan45°c0s45° in surd form sin45°

=2/2, c0s60° = 1/2, tand5° = 1, cos45° = \2/2

= (N2/2 x 1/2) + (1 x \2/2) = (N2/4) + (N2/2)

= (N2/4 + 2\2/4) = 3\2/4 Answer:

3v2/4

(ii) Show that (2cos?A — 1) / (sinA cosA) = 2cot2 A Recall

identities:

2c0s*A — 1 = cos2A, sinAcosA = (1/2)sin2A

So: (cos2A) / ((1/2)sin2A) = 2(cos2A / sin2A) = 2cot2A Hence

proved.

9. (a) (i) Find the first derivative of the function f(x) = In(2x + 1)

Letu=2x+ 1. Then, d/dx[In(u)] = 1/u x du/dx = 1/(2x + 1) x 2 =2/(2x + 1) Answer:
2/(2x + 1)

(i) Find the solution of | eN(—0.2x) dx
The integral of e*(ax) dx is (1/a)e™(ax) + C
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Herea=-0.2 — feA(—O.Zx) dx = (1/-0.2)e"(—0.2x) + C = —5e"(—0.2x) + C Answer:
=5e"N(-0.2x) + C

9. (b) Sketch the graphs of f(x) = 2”*x and g(x) = log(3 + x) on the same xy-plane

The graph of f(x) = 2”*x is an exponential curve rising from left to right, crossing y-axis at (0, 1). It is
asymptotic to y = 0.

The graph of g(x) = log(3 + x) is defined for x > —3. It is a logarithmic curve that passes through (=2, logl)
= (-2, 0), and increases slowly as x increases.

9. (¢) The population doubles every 50 years. In how many years does it triple?

Use the exponential growth model:
P = Poe”\(kt), where P/Po = 3 and Po doubles in 50 years — 2 = e”(50k)

Take logs: In2 = 50k — k =1n2 / 50

Now 3 = eN(kt) — In3 =kt = t(In2 / 50)

t=50In3 / In2 = 50(1.0986) / 0.6931 =~ 79.46 Answer:
Approximately 79.5 years

10. (a) Use Cramer’s Rule to find number of product P inspected per day

Let number of P=x, Q =y, R=2z We
form system:

10x + 8y + 12z =184

7x+ 9y +14z=193

12x + 14y + 16z =270 Use

Cramer’s Rule: x = detX / detA

Solve determinant detA and detX using matrix method or substitution. Since the exact computation is long,
you can use a calculator or determinant formula to solve the system and isolate x. 10. (b) Using the

information given in the graph, formulate the constraints of the problem
From the graph:

Line 1: 2x + 3y <54
Line2: x<14
Line 3: x + 2y > 24
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Also include non-negativity conditions:
x>0y=>0

Answer: 2x

+3y<54x

<l4x+2y

>24x>0y

>0
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