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13.

14..

15.
_ measuring instrument placed on the ground it

MATHEMATICS

2024 UTME MODEL QUESTIONS
MATHEMATICS

If x represents the median and y the mode of the
measurements 5,9,3,5,8, then (x, y) is (A) 5,8 (B) 6,5 (C) 5,5
(D) 7,5

Olu sold his bicycle to Ade at a profit of 10%. Ade sold it to
Ola for #209 at a loss of 5%. How much did the bicycle cost
Olu? (A) #200 (B) #180 (C) #196 (D) #410

Evaluate 2123 — 1213 + 2225 (A) 313, (B)1000; (C)
10205 (D) 1222,

If the length of a square is increased by 20% while its width
is decreased by 20% to form a rectangle, what is the ratio of
to form a rectangle, what is the ratio of the area of the
rectangle to the area of the square? (A) 6: 5 (B) 25: 24 (C)
5:6 (D) 24: 25

Iflogye 2 = 0.3010 and log,4 3 = 0.4771, evaluate without
using logarithm tables log,, 4.5 (A) 0.9542 (B) 0.6532 (C)
0.4771 (D) 0.3010 :

Four interior angles of a pentagon are {90 — x)°, (90 +

%)%, {110 — 2x)° and (110 + 2x)°, find the fifth interior
angle (A) 110° (B) 120° (C) 130° (D) 140°

Ifa:B =5:8,x:y = 25: 16, evaiuatez-:g (A) 125:128 (B)

3:5(C)3:4(D) 2:5

If —8,m, n, 19 are in arithmetic progression, find (m, n) (A)
1,10 (B) 2,10 (C) 3,13 (D) 416

Simplify J 1602 ++/71%* + V10028 (A) 9x% (B) 12v/3%
(C) 13x (D) V13x

Rationalize ?Z"; (4)5-2V6 B)5 + z\/‘ % (C) 5v3 (D)

546 + 2

11. Find nif 34, = 10011, (A)5B)6(C)7 (D)8

~12 ) : 2 3 2
Express TS;C)M(E-Z* in partial fractions (A) ==~ B) 75+
5, 4

S OE-E®mts

x=3
Two Varla‘oles x and y are such that 2= 4x —3andy =35

when x = 2
Find y in terms of x (A) 2x% — 3x + 5 (B) 2x° — 3x +2(C)
2x% —3x + 3 (D) 3x%*— 2x+ 3 ‘

Determine x + y if ( —3) (y) (—;31) (Aj 3(B)4(©)

1 (D) 7
The angle of elevation of the top of a building froma

18

19

20

21

23

24
25

2¢

27

28

2%

3

3

s30°. Ifthe |
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16.

17.

18.

19.

20.

21,

22.

23.

24.
25,

26.

27.

28.

29.

| 30.

31.

32.

33,

building is 40m high, how far is the instrument from the foot

of the building? (A) 20/v/3m (B) 40//3m (C) 20v/3m (D)

40v3m

A number is selected at random between 10 and 20, both

numbers inclusive. Find the probability that the number is an

5 1 6 4

even number (A) = B) 3 © = (D) o

The first term of a geometric progression is twice its common

ratio. Find the sum of the first two terms of the progression if

. e 8 1oy B oy 72 25

its sum to infinity is 8 (A) T ®)3 ©) == (00) R

A straight line makes an angle of 30° with the positive

x —axis and cuts the y-axis at y = 5. Find the equation of the

line. (A) V3y = x +5V3 (B)V3y = —x + 5V/3 (C)y = x +
1

5M);x+5

Evaluate [ sin 3x dx (A) gcos 3x+C (B)icos 3x+ C (C)

——%cos 3x 4 C (D) —gcos 3x+C€

The probability that a student passes any examination is g If
the student takes three examinations, what is the probability
that he will not pass any of them? (4) 2/3 (B): (C) 55 (D) =
How many three-digit numbers can be formed from 32564
without any digit being repeated? (A) 12 (B) 10 (C) 120 (D)
60
Calculate the mean deviation of the set of numbers
7,3,14,9,7 and 8 () 23 (B) 25 (C) 1 2(D)2;
In a class of 40 students, 32 offer mathematics, 24 offer
physics. How many offer both Mathematics and Physics? (A)
20 (B) 16 (C) 8 (D) 4

2x-1
1£ 25 _ 1, find the value of x (A) 8 (B) 5 (C) 3 (D) 2

272:4'1

N 3 3x| .
i i f|= 5 3%, find the value of x (A) 5 (B) 2 (C) -2

D)5

The length a person can jump is inversely proportional to his

weight, If a 20kg person can jump 1.5m, find the constant of

proportionality (A) 15 (B) 20 (C) 30 (D) 60

An arc of a circle subtends an angle of 30° on the

circumference of a circle of radius 21cm. Find the length of

an arc (A) 11cm (B) 22cm (C) 44cm (D) 88cm

Atriangle has vertices P(—1,6), Q(~3,—4) and R(1, —4).

Find the midpoints of PQ and QR respectively (A) (0, —2)

and (—1, —4) (B) (—1,0) and (=1, =1) (C) (~2,1) and (0,1)

(D) (~2,1) and (—1,—4) :

What is the rate of change of the volume V of a hemisphere

with respect to its radius 7 when r = 27 (A) 2 (B) 167 (C)

8 (D) 41

‘What is the quotient when 6x? — 13x + 5 is divided by 2x —

17 (A) 3x + 5 (B) 3x — 5 (C) 5x — 3 (D) 5x + 3

Ifsin6 = — > for 0 < 6 < 360°, the valuc of 8 is (A) 30°

and 150° (B) 150° and 330° (C) 210° and 330° (D) 150°

and 210°

For what value of n is "*1C; = 4("C3) (A) 6 (B) 5 (C) 4 D)

3

A binary operation * on the set of rational numbers is defined
Y )-3

asx*y:"z;;’ find =5 * 3 (A) —= (B) 13 (O




34,

35.

36.

3,

38.

Find the value of Z280"B130% 4y 4 /\/3 (B) 2/v/3 (C) = (D)

tan 600%+tan 300
1

The area of a square is 144cm?. Find the length of the

diagonal (A) 13cm (B) 12vZcm (C)12cm (D) 11v/3em
Iflog,1/2 64 = 3, find the value of x (a) 4 (B) 16 (C) 32 (D)
64 S
Factorize completely (4x + 3y)2 — (3x — 2y)? (A) (x +
SY)(7x 4+ y) (B) (x +5y)(7x — ¥) (C) (x = 5y) (7x + y)
D) (x = 59)(7x —y)

The fifth term of an A.P is 24 and the eleventh term is 96.
Find the first term (A) 12 (B) 4 (C) -12 (D) -24

Find the remainder when 2x° — 11x% + 8x ~ 1 is divided by
x + 3 (A) —871 (B) —781 (C) —187 (D) —178

. The probabilities that a man and his wife live for 80 years are

-:- and = respectively Find the probability that only one of

them will live up to 80 years (A) — (B) — (C) = (.D) —
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SOLUTION ?

C: - Mode is the value with the highest frequency. Thus, ¥ =
5

- To get the median, we arrange the data in order, we then
identify the middle value (the median)

The numbers in ascending order are:

3,5,[5] 8,9

Thenx =5

So,(x,y) = (5,5)

A: Let the cost of price be x

Amount Olu sold it = 10% of x + x

(Since a profit of 10% was male)

=01x+1=11x

Amount Ade sold it = 1.1x — 5% of 1.1x (Since Ade
incurred a loss of 5%) ¥
= 1.1x — 0.055x = 1.045x

Since the actual amount Ade sold was 209, we have:

1.045x = #209
#209
= = #200
* = 1045
C: Method 1
212,
+ 2 2 23
S121,
102 0,

Method 2
We can convert each value to its decitnal equivalent, perform
the operation in decimal and then return the result to base 3

210
2123=2x32+1x31+2x3°:23ten

210

121, = 1% 32 +2 X 3" + 1 X 3% = 160

210 : '

222, = 2% 3% + 2% 35 +2x3° = 26,0

Then, we have 2123 — 1213 + 2223 = 23,0, = 23tenq...

164en + 26ten = 33ten
We now convert 33¢en 10 base 3



33 A
11r0
3r2
1r0
0r1

Thus, 2125 121, + 222, = 10204,

D: Let each side of the square be x

Then, length of the rectangle = x + 20% o fx
X+.02x = 12x

Breadth of the rectangle = x — 20% of x

=x —0.2x = 0.8x

Area of square = x2

Area of the rectangle = 1.2x % 0.8x = 0.96x2
Area of rectangle _ 0.96x2

WwwwWw

- = 0.9
Area of square 2 0.96
96 24
100 25

Thus, Arectnagle P Asqaure = 24125

B: logyp 45 = log,, (g)

= logy 9 — logy, 2

= log, 3% —log2

= 2108403 —log 2

= 2(0.4771) - 0.3010 = 0.6532

D: sum of the interior angles of a polygon with n sides =
(n—2)180°

For a pentagon, n = 5. Then,

Sum = (5 — 2)180°% = 3 x 180° = 540°
Let the fifth angle be y

90 — x4+ 90 +x — 110 - 2x 4+ y = 540
400 + y = 540

y = (540 — 400)° = 140°



sa:b = 5:8and x:y = 25:16. Then,
.+ 8a = 5b ..... (i)

i

N OOl

o |
v~

: 16x = 25y ... (ii)
divide (i) by (if)

LiRvoia e

8a B Sb
16x 25y

8 A:Given: —-8,m,n,19 as an AP
T, =a+3d (since T, = a+ (n-1)d)
19 = —8 + 3d

27
3d=19+8=27,dm-§-ﬂ9

mmsza+d‘:—8+9m1
n=T,=a+2d=-8+2(9)=10

Then, (m,n) = (1,10)
9. C: J 160%2 + vV 71x* + V100%8




= J160x2 + /81x*

= Jlﬁoxz + +/9x*
= 4/ 169x2

= (13%x%)1/2

= [(13%)]z
= 13x

2V3+3V2 _ 23432 » 3VI+2v3
3VZ—2v3  3vVZ-2v3 7 3v2+2V3
6~/_+(4x3)+(9xz)+16f

(3v2)° - (2V3)’
126 + 30
RECESY
_ 126+ 30

10.

6
_ 6[2v6 + 5]
==
=2V6+5

11. A:
10 43210
34, -100112...1x24+0><23+o><
1% 20
3n+4=16+2+1 |
15

3n+4 = 19, 3n-—-—15n"‘-§--5

1% w S¥-12 A B

22 4 1x 2+



5x-12  __ A B

12. Bt (x-2)(x=3)  x-2 + x~3

13.

14,

2x + (-—2x) + (--3y) + 8y =—-1+16

A(x — 3) + B(x — 2)

T @—-2)(x—3)
Then, A(x —3) + B(x — 2) = 5x — 12
A(x —3)+ B(x — )-5x—-12
letx =3
AB-3)+B(@~2)= 5(3) 12
Letx =2 |
A(2-3)+B(2-2)=5(2)-12
—-A=10—-12=—-2,A =2

5x~12 2 3

Then (x—Z)(x-%S) = x-2 i x=3

C-‘-i-y-—-tlx 3

f4x 3

. — 943
Yy === — +k=2x>—3x+k

Whenx =2,y=5

'Thus, we have:

5=2(2)2-3(2)+k
5=8—-6+k
S5=2+4+k k=3

Then,y = 2x3 — 3x + 3

> (5 D) =G)

2x ~ 3y = --1 (D)
—Xx+4y =8..., (u)
Multiply (i) by 2
~2x + 8y = 16 ... (iii)
Add (i) and (iii)



Put y = 3 into (i1)

~x +4(3) =8

—-x+12=8

-x=8—-12=—4,x=4

Then,x +y=4+3=7
15. B:

40m

40m d
tan 30% = '-a—*-

_ Ao - = 40v/3m
tan 30°
16. C: counting from 10 to 20, we have a total of 11 numbers.

The even ones are 10, 12, 14, 16, 18, 20 (six numbers)

Thus, the probability of selecting an even number = 77

*




17

18.

19,

gl T T TR ARRRAU W Yee TS

CSm—“""'""" 11
1y
Since a = 2r and S, = 8, we have;
g = 2r
Tl -7
8 4
8—~8r=2r8=10rr ==
N 7’4 9. o 70 5
_ 8
a=2r=2(g)=¢
n T -
8[ 4 2] 8 16
- 1,__ — “1___‘
Thus, S, = —k— ’f’) =5[ 125]
' 1—- 1
5 5
8709
52=§(§“s‘)
1
5 |
_8. .9 5_8x9_72
572571 5x5 25
- _ Method 2
Sy = a-+ar

8 8/4\. 8 32 40+32 72
=5+5(3m) =5+ ERET:
A:m = tan6 = tan 30° = 1/V3, ¢ = 5 (given)
y‘*mx-i—c
x+5v3
y=EFEFI=E
y\/——x+5v'—(WnttenaS\/—y x + 5+/3 in option A)

d
Lot u = 3%,%% = 3. Thus, dx = =
dx 3

‘Then, [ sin3xdx = [sinu -%‘f

1
==-§f$inudu

1
=3 [~ cosu + c]

1 J v
=§ [— cos(3x)+c] ,

S
oo

o ks K “ N e g A SR PRORE R LAt e it
srngdh el v
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» POl
A e
ey e W AT AT
venadh wasshnadbavey by gnbeh RSN
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20. Dt Ppgss = 2. Then, Prgy = 1~

Wi

1 2
3 27
21. D: since there are 5 digits and repetition is not allowed, the
number of three-digit numbers that can be formed =° P,
51
(5-3)!
51

T2
S5X4x3%x2x1
= = = 60

22. D: Given: 7,3,14,9,7,8

743414494748
Mean (¥) = - =8 -

|7-8}+|3~8}+|14—8|
+]9—8|+|7~8|+|8—8|

o
ity

1
3
1 1
P notpassany = P failallthree = 3 X 3

—
———

Mean deviation =

&6
_ =1+ |5+ 6] + |1] + |-1] + |O]
- 6

73

_1+5+6+1+14+0 14
B 6 T 6

§ =40

= 24

Let those offering both be x
32—x+4+x+24—x =40
56 —x =40
X =56—40=16

A Method 2
n(M) + n(P) = n(M U P) + n(M N P)
32424 =40+ n(M N P)
n(MNP)=32+24—-40 =16

P XY P TR, 7.7 e |



24,

25.

26.

27,

28.

FR\I¥Z 111 ) = Q& T &4 7 TV = 10
92x-1

=], —t—— =1

33x+3
34-x-2....33x+3

dx — 2 = 3x 4 3

4x —3x =3+ 2:x =75

D: (—x X 1) — (2 X 4x) = (3 X —5) — (4 X 3%)

—X —8x =—-15—-12x
—X —=8x + 12x = ~15,3x = —15, x =
CmeL~-

K= LW"'ISXZO 30

A L=-—-§-~><27rr

3600
= 20 ><2><22><21 = 11 |
-3600 7 cm = 1lcom

-15
= =5
3

D: The midpoint of pomts (%1, ¥1) and (x5, y,) =

(x1+x2 y1+y2)
2 ' 2

Then, the midpoint of P(—1,6) and Q(~3, —4)



29.

30.

31.

_ (x1 +X2 Y1t yz)
- 2 12
Then, the midpoint of P(~—1,6) and Q(—3,—4) =

| ( 1+(~3) 6+(—-4)) (_i E) = (~2,1)

2
The midpoint of Q(—3,—4) and R(1,—4) =

B2 - (3-8 = -9

C: Volume (V) of hemisphere = -:'TERB

ad 2 . 2
Then, == 3 X = nR 2R

So, whenR = Z’ZE"' 2w X 22 = 8m
B: We are to divide using the traditional long-division

approach
3x -5
*V6x2 —13x+5
6x2 — 3x
—10x + 5
—10x + 5

Thus, the quotientis 3x — 5
C:Ifsin8 = %; 6 = sin"1(1/2) = 30°. However, we are
given sinf = - § We have to recall that sine is only negative

in the 3" and the 4% quadrants
Thus, & = (180 + 30)° or (360 — 30)° = 210°0r 330°

oo ™. N4 1 - ™



|

LAUDy 7 A= L e e H S NIy

32, D: "1C; = 4("C3)

33.

34. C:

35.

(n + 1)()! 2 nl
[m+1) =331~ (n—3)!3l
(n+ 1) . n!
n—-2)130 " (n—3)!3!

(n+0)x() nl
(n=-2)x(n—-3)Ix3! (n—3)Ix3!
n+1 4
n—2
n+l=4(n-2)
n+1l=4n—-8
n—4n = -8 — 1 ,

—3n= —9 n= :§ =

2

x%—y
2xy
(-—5)2--32 25-9 _ 16 -8
—5 %
Then, 3= 2(-5)(3) ~ -30  -30 15
tan 60%—tan30% __ ‘/__""
tan 600 +tan 300 J‘.,...

ey
313+1
3 V3

J
o
L]

Arxxy =

| Sl

X

.|
fml“ Wyl ™
N} =
kN

mnamae
I,

il
RAEN

B: Let the length of each side be x and the length of the
diagonal, d

x? = 144, x = 144 = 12cm



36.

37.

20

P .Mv' 3 3

i—-p—ﬁn—————-—-q-ﬂ-

X

Using pythagoras’ theorem

d? = x?% + x*
=122+ 12% = 144 + 144 = 288

=288 =V2 X 144 = 12 =\2cm
B. log,1/2 64 = 3,

(xizl‘)3 = 64
13 |
0 s
(TZ)

xz2 =4

Square both sides
2

() =+

x=16 :

A: Using difference of two squares (4x + 3y)° — |

(3x — 2y)? = (4x + 3y + 3x — 2y)(4x + 3y) — (3% —
2y))

= (7x 4+ y)(4x + 3y — 3x + 2y)

= (7x +y)(x + 5y) = (¢ + 57) (7% +)

™ e



3. iy, =a+(n—1)d

39.

ey

D R

So,Ts = a+4d,T—11 = a + 104
Since the 5 and the 11*" terms have been quoted ag 24 and
96 respectivelu, we have:

a+4d =24 ...(1)
a+ 10d = 96 ... (ii)

Subtract (1) from (ii)
10d — 4d = 96 — 24
6d =72
d=12 |

Put d = 12 into (i)
a+4(12) = 24 \
a+48 = 24

a=24—-48 =-25
D: To get the remainder, we may use the long division or the |
remainder’s theorem
Method 1 (Long division)
2x2 —17x*+59
V2% —11x2 + 8x — 1
2x° + 6x*
—17x% + 8x
~17x% — 51x
59x -1
59x + 177
ﬂ ~178
Method 2 (Remainder’s Theorem)
fx) =2x3 — 11x% + 8x — 1
Remainder (R) when f (x) is divided by x + 3 = f(=3)
Then, R = f(~3) = 2(—3)3 — 11(-3)* +8(-3) -1




4Q.

=2(=27) = 11(9) + 8(-3) - 1
==54~99~24~1=-178

B: Only one of them living up to 80 years means ‘the
husband lives up to 80-yrs, the wife doesn’t OR ‘the wife

lives up to 80yrs, the husband doesn’t. the probability that the |
‘ 1

husband will not live up to 80 yrs = 1 — g. ==
The probability that the wife doesn’t live up to 80 yrs = 1 ~
p

3
5

5 :
Thus, the required probability

= (P Rusbylives Pyiry doesmt) + (P wify lives ¢

Phusbydoesnrt) )

]

2 2 3.1y _ 4 3 7
—<§x§)+(5><3)=—15+15 15



