ToPIc 1 Number & Algebra

01 An arithmeric sequence has first term @1 = 3 and common difference d = 4. Find the 1oth term a19.

§ Usean, =ai;+ (n—1)d.

A A)35 B B)39
C C)43 D D)3
02 A geometric sequence has @1 = 2 and common ratio 7 = 3. Find as.

¢ Usea, =aq-r" 1

A A)54 B B)108

c C)1e2 D D)486

03 Find the sum of the first 1o terms of the arithmetic series witha; = 1 and d = 2.

¢S, = %(ml 4 (n - 1)d).

A A)90 B B)95
c C)100 D D)MO
04 i . 1 1 1
Find che sum of the first 4 rerms of the geometric series 1 + 5 + Z + g
1—
) Sn = a1 1 _1; .

s p) 7 5 B 15
8 8
31

c C)— D D)2
16

05  In cthe expansionof (1 + @ 4, find the cocfficient of 22,
P

¢ Use the binomial coefficient (:f)

A A4 B B)6

c C)8 D D)12



06

07

08

09

10

[n the expansion of (2 + 33)3, what is the coefficient ofJ?Q?

A

The general term is (i’) S23TLgT

A) 3 B

C) 12 D

Solve 2% = 16.

¢ Express 16 as a power of 2.

Evaluate log, 8.

A

c

i Ask: to what power must 2 be raised to get 87

A) 2 B

C)4a D

Evaluace logs 81.

¢ 81 =37
A) 3 B
C)9 D

Solve logyy(x) 4+ logo(z — 3) = 1.

A

c

§ Combine logs:logo(z(z — 3)) = 1, then z(z — 3) = 10.

Azx=2 B

C)x =10 D

B) 6

D)4

Bz =4

D)z =8

B) 3

D) 8

B) 4

D) 27

B)x =5

Dz =4



11 Solve 3%% = 2T7.

Write 27 as a power of 3, then equate exponents.

3
A A)x=1 B Bz =—
2
2
C C) r = 3 D D) T —
3
12 o o 2
Find the sum to infinity of the geometric serics 6+2+ —4+...
a
§ Seo = , valid when |r| < 1.
1—r
A A8 B B)9
c C)10 D D)12
13 Find the arichmeric mean of 2 and 8.
. a+b
The arithmetic mean of two numbers a and b is B
A A4 B B)5
C C)6 D D)3
14 Tn the expansion of‘(:E + 2)4, find the coefficient of 3.
¢ General term: (f)m*’" -2". Set4d —r = 3.
A A4 B B)6
C C)8 D D)16
15 Simplify log, (a®).
¢ Use the log power rule:log,(a™) = n.
A A)a® B B)5
1
C C)ba D D) —



16 The nch term of a sequence is Up = 3N — L. Which term cquals 297

¢ Set3n — 1 =29 and solve forn.

A A)9th

C C)1th

17 A geometric series hasa; = 12 andr = % Find Soo.
7 S0 = 1 i r
A A)14
c C)16

18 Solve logy(z) + logy(z — 6) = 4.
¢ logy[z(z —6)] =4 = x(z — 6) = 16.

A Ax=6

C Clz=28

B) 10th

D) 8th

B) 15

D) 18

Bl =17

D)z =10

19 Iff(w) =22 +bx + chasrootsT = 2andx = 5, find b + ¢

¢ By Vieta's formulas, sum of roots = —b, product = c.
A A)3
C C)-3

20 Solve ‘2.’13 — 4‘ = 6. Which pair is correct?

¢ Split into two cases: 2x — 4 = 6 or2x — 4 = —6.
A Arx=3orzx=-1

c Cx=bdorxz=1

TOPIC 2 Functions

B) 7

D) 10

Blx =borxz = —1

D)z =3o0orx=—5



21

22

23

24

25

If f(z) = 2z + 3, find f(4).

{ Substitute x = 4.

Find the zeros of f(x) = z? — 4

A

c

¢ Set f(x) = 0 and solve.

A) x = 4 only

Cle =42

If f(z) = 3z — 6, find £~1(9).

¢ First find f 7 (z) = - ;r 6 , then substitute.
A) 3
C)7

Find the vertex of y = z? — 6z + 5.

A

c

How many real roots does f(a:) = JZ2 + 22 — 8 have?

A

C

Vertex is atx = — —.
2a

A) (2,-3)

C) (3,4)

¢ Compute the discriminant A = b2 — 4ac.

A) No real roots

C) Two distinct real roots

B) 10

D) 12

B) x = 2 only

D) x = £4

B) 5

D)9

B) (3,—4)

D) (—3,—4)

B) One repeated root

D) Cannot determine



26

27

28

29

30

What is the domain of f(z) = /& — 3?

A

c

The expression under the square root must be > 0.

Ax>0

Clx >3

If f(z) = 2z and g(z) = = + 1, find f(g(3)).

§ Compute g(3) first, then apply f.

B)xz >3

D) All real numbers

B) 7

D) 10

The graph of y = f(@) is shifted 5 units right. The new function is:

A Ay = flz+3)
c Cy=f(z)+3
3
Find the horizontal asymprote of y =
T+ 2
¢ Asx — Fo0, the fraction — 0.
A Ay=0

+ 1

Whact is the range off(w) — g2 + 1forx € R?

A

C

§ The minimum of 2 is 0, achieved atx = 0.

A) All real numbers

Cly>1

¢ Horizontal shifts: replace x with x — h to shift right by h.

B

By = f(z —3)
D)y = f(z) —3
Bly=1
D)y = —2
By >0

Dy>1



31

32

33

34

3

(8]

Solve 2% = 5. Give the exact answer.

) Inb
Take log of both sides: x = log, b = e
y AT — In2 5 B) g — Inb
~ Inb T= In2
C C)z=1In5—-1n2 D Dx=5=2

Complete the square: x2 + 6x + 5 =2

9

6
Addandsubtract(g) =9.

A A (z+3)2-4 B B)(z+3)%+4

c C)(z+6)%—4 p D)(z+3)2-9

How many real solutions does 222 + 3x + 5 = 0 have?
Calculate A = b2 — 4ac.

A A) Two distinct real solutions B B) One repeated real solution

C  C) No real solutions D D) Infinitely many

If f(z) = €*, which statement is true about f_l (x)?

The inverse of the exponential function is the natural logarithm.
AA) fi(z) ==x° B B)fl(z)=Inzx
c O fHz)=e" b D) f i (z) =logyx
The quadratic f(:I}) — 2?2 —4x —+ k has no real roots. What values can k take?
¢ Forno real roots, A = b% — 4ac < 0.

A A k<4 B B k>4

C Ck=14 D D)k>14



36

37

38

39

40

ifg(z) = z + 3 and f(z) = 22 find f(g(x)).
§ Substitute g(x) into f.

A A)z2+3 B B)xz2+6x+9

¢ C)z?+ 3z D D)(z+3)2-9

An exponential model is P(t) = 500 - 2t Find t when P = 4000.
¢ 2' = 8. What power of 2 gives 8?

A A)t=2 B Bt=3

o
o
~
I
W~
o

D)t =28

Find the z-intercepts off(a:) —z2 -z -6

¢ Factor or use the quadratic formula.

>
Z
8
I
\.l\D
w
w

Blxe=-2,3
C Clxz=2,-3 D D)z =-2,-3
The function f(x) = a - b* passes through (0,4) and (2, 36). Find b.
§ Atz =0:a =4. Atz = 2:4b* = 36.

A A2 B B)3

If f(z) = In(z), find f(e3).

§ Use the propertyIn(e*) = k.

lox]

A A)ed B) 3e

o

t C3 D)In3

TOPIC 3 Geometry & Trigonometry



41 Find the exact value of sSin 30°.

¢ Recall the special angle table.

A A) ﬁ B B) —
2
) ﬁ D D)1
2
42 Find the exact value of cos 60°.
¢ Recall the special angle table.
A A) ﬁ B B) ﬁ
2 2
t C) . D D)O
2
43

Find the area of a triangle with b = 6, c = 8, and included angle A=30".

1
¢ Area= EbcsinA.

45

A A)6 B B)12
C C)24 D D)48
44 Convert 1807 to radians.
{ Use the conversion: wrad = 180°.
™
A A) 2w B B) —
2
3
C O D D) —
2
Convert — radians to degrees.
) 180°
v Multiply by ——.
T
A A)30° B B)45°
c C)60°

D D)90°



46 Find the exact value of tan 45 °.

sin 0
tanf =
cosf
1
A A0 B B —
V2
C C)v3 D D)1
47 What doces the identity sin? @ + cos? 6 cqual?
This is the fundamental Pythagorean identity.
A A0 B B)sin26
c Qo1 D D)2
48 Find the period of y = sin(2x).
2
§ Period of sin(bx) is =
A A) 2T B B)4m
cC COm D D) —
49 What is the amplitude of y = 3 sin(z)?
¢ Amplitude is the coefficient in front of sin.
A AT B B)1
C C)6 D D)3
50

w
A scctor has radius 7 = 4 and ceneral angle @ = — . Find the arc lengeh.

¢ Arclength = 0.

47 27
A A) — B B) —

3 3
C C)4rw

w3



51

52

53

54

55

v
A sector has radius 7 = 6 and central angle 0 = Z Find che area.

1
¢ Sector area — 57'29.

3
Ifsin@ = g and @ is acute, find tan 6.

D

B

D

B) —

D) 67

¢ Use a right triangle: opposite = 3, hypotenuse = 5, so adjacent = 4.

B)4
3

3
D) —
)3

In triangle ABC,a = 5, A = 30", B = 60". Find sidc b.

c

In triangle ABC. b=5¢c="7 A =60".Find a’.

¢ Cosine rule: a® = b2 4 ¢% — 2bc cos A.

A

C

) a
¢ Sine rule: =

b
sin A sin B’

A) 5

C) 5v/3

A) 74 — 35

C) 74 + 35 = 109

1
Solve sin § = 5 for0° <0 <360°.

A

c

. 1 .
¢ sinf = 3 at30° in Q1. Where else is sine positive?

A) 30° only

C) 30° and 210~

o

w

o

w

B) 5v/2

D) 10

B) 74 — 35 =39
D) 25 +49 =74

B)30° and 150°

D) 150° and 210°



56 \/§

Find all solutions to cos @ = —

for0” < 6 < 360°.

¢ cosO < 0in Q2 and Q3. Reference angle is 30°.
A A)1207,240° B B)150°,210°

¢ C)120°,300° D D)607,300°

57 5
The exact value of SiIn (%) is:

57 ™ . .
§ F:W——.Usesm(ﬂ—x):smx.
1 V3
A - B
A) 2 B) 5
1 V3
c C)— D -
) > D) 5

58  Inaright triangle, the angle is 45 “ and the adjacent side is 5. Find the hypotenuse.

45— adjacent
oo ~ hypotenuse ’
A A)B B B)5vV2
c ©)5v3 b D) 10

59 Using the sinerule:a = 7,6 = 10, B = 90" Find A to 1 dp.

. - asin B N l
{ sind = 5 =10
A A)30.0° B B)44.4°
c C)50.0° D D)60.0°

60 DProve that tan? @ + 1 = sec? 0. Which idencity is this derived from?
¢ Divide sin® 0 + cos? 6 = 1 by cos? 6.

A A) Sum-to-product formula B B) Double angle formula

C C) Pythagorean identity D D) Compound angle formula



TOPIC 4 Stacistics & Probability

61 Find the mean of the data sec {2,4,6,8,10}.

sum
v Mean =
n
A A)5 B B)6
c Q)7 D D)8

62 Find the median of {3,5,7,9,11}.
¢ Order the data and find the middle value.

A A5 B B)6

c Q7 D D)9

63 Events A and B are independent. P(A) = 0.3, P(B) = 0.5. Find P(A N B)
§ For independent events: P(A N B) = P(A) x P(B).

A A)0.80 B B)0.20
c C)0.15 D D)O0.65
64 Using P(A) = 0.3, P(B) = 0.5, and P(A N B) = 0.15, find P(A U B)
§ P(AUB) =P(A)+ P(B)—- P(ANnB).
A A)0.65 B B)0.80

c C)0.45 0D D)0.35
65 X ~ B(5,0.4) Find P(X = 2).
¢ P(X =k =()p"Q—p*
A A)0.230 8 B)0.346

¢ C)0.400 D D) 0.259



66

67

68

69

70

X ~ N(60, 102). Find the Z-score of z = 70.

g z=2"#
o
A A Z=0.5
C CO)Z=2

Find P(AI) given P(A) =0.7.
¢ P(A)Y=1-P(4A).

w

o

w

o

B)Z=1

D) Z =10

B) 0.3

D) 0.07

Find P(A|B) given P(A N B) — 0.2 and P(B) = 0.5.

P(ANB

¢ P(A|B) = %
A A)0.10
c C)0.40

A discrete random variable X cakes values 1, 2, 3 with probabilities 0.2, 0.5, 0.3. Find E(X)

If‘E(X) = 3 and Var(X) =4 tind E(ZX + 5)
§ E(aX +b) =aE(X)+0.

B

D

@

o

w

o

B) 0.25

D) 0.70

B) 2.1

D) 1.5

B) 11

D) 17



71

72

73

74

75

Using the same Var(X) = 4 from above, find Var(2X + 5)
¢ Var(aX +b) = a*Var(X).

A A8 B B)13
c C)16 D D)24
Two dice are rolled. Find P(both show 6)
¢ The rolls are independent: multiply probabilities.
1 1
A A) — B B) —_
6 12
c Q) ! D D) 2
36 36
X ~ B(3,0.5). Find P(X > 1).
§ P(X>1)=1-P(X=0).
A A)0.500 B B)0.750
c C)0.875 0D D)0.937

X ~ N(70, 102). Using the standard normal cable, find P(X > 75).

¢ Standardize: Z = 751_070 = 0.5, then P(Z > 0.5) =1 — P(Z < 0.5).
A A)0.1915 8 B)0.3085
c C)0.6915 0 D) 0.5000

Events A and B are mutuaﬂy exclusive. Whac is P(A M B)?

¢ Mutually exclusive means they cannot both occur.
A A)P(A)+ P(B) 8 B) P(A) x P(B)

c Q)1 D D)O



76 A bag contains 3 red and 2 bluc balls. Two balls are drawn without replacement. Find P (both red).

3 2
§ P(Rl) = g, thenP(Rg\Rl) = Z

9 3

A A) — B B) —
25 10
1 6

C C) — D D) —
) 25

77 'The standard deviation of {2, 4, 6, 8, 10} as a population is:
Sz — 1u)?
L o= \/M The mean is 6.
n
AA)2 B B)2v/2
c C4 b D)v10

78  Compound interest: P = $1000, r = 5% per year, t=2 years, compounded annua”y. Find A.

§ A= PQ1+7r)
A A) $1100.00 B B) $1102.50
¢ C)$1105.00 b D) $1010.25

79 A Venn diagram shows P(A) = 0.6, P(B) =04, P(A U B) = 0.8. Find P(A N B)
{ Rearrange P(AU B) = P(A) + P(B) — P(AN B).

A A)0.1 B B)0.2

c €04 0 D)O0.5

88 X ~ B(n,p). The mean is E(X) =np.Ifn = 10 and p = 0.3, find che variance.
¢ Var(X) =np(l —p).

A A 1.5 B B)2.1

c C)3.0 D D)4.0

TOPIC 5 Calculus



81

82

83

84

85

Differentiate f(il)) = 3

d
¢ P le: — (z") = nz™ 1.
ower rule: —— (z") = nz
A A) 3x? B B)z'/4
¢ C)3z? b D)z?

Differenciate f(.’IZ) — 522 — 3z + 2.

¢ Differentiate term by term using the power rule.

A A)bzr—3 B B)10x — 3

c C)10x + 2 D D)5x?—3
Differenciate f(z) = sinz.
¢ Recall the standard derivative of sin x.

A A) —coszx B B)cosz

C C)sinzx D D)—sinzx

Differentiate f(.’IZ) =lInz.

This is a standard result to memorise.

A Alnz B B)e”
1
C C)— D D)zlnz
x
2
Evaluate / (233 + 3) dzx.
0

¢ Integrate term by term, then apply limits.

A A6 B B)S

c C10 0D D)12



86

87

88

89

90

2

Find the gradient of Yy = &~ at & = 3.

¢ Differentiate, then substitute x = 3.

d
Apply the chain rule: find d—SiIl(2£IZ).
xr

¢ Chain rule: derivative of outer x derivative of inner.
A A) cos(2x)

¢ C)2cos(2x)
Find the stationary point(s) of f(CE) =22 — 4z + 3.
¢ Set f'(x) = 0 and solve.

A A)x=0

C Cxz=3

B) 6

D) 12

B) 2sin(2z)

D) —2 cos(2z)

B)x =2

Dz =4

Classify the stationary point of f(:z:) = 332 —4x + Satx = 2.

¢ Evaluate f"(x) atz = 2.

A A) Local maximum

C C) Local minimum

v
Evaluate / sin x dzx.
0

fsin:cd:c: —cosz + C.

B) Point of inflection

D) Cannot determine

B) 1

D)



91 A particle moves wich position S(t) = t2 + 2¢. Find its Velocity att = 3.

¢ Velocity v(t) = s'(t).

A A)b B B)6
t C)8 b D)9
92 Find the equation of the tangent to Yy = e®arx = 0.
¢ Findy(0) andy'(0), then usey — y; = m(z — z1).
A Ay==a B Bly=xz+1
C Cly=¢e" D Dy=x—-1
93 2,
Evaluate / x“ dx.
0
23
f$2 dr = 5 + C.
A A) 4 B B)
3
8
c C)4 D D) —
) 9
%4 - 2 3
Integrate by substitution: 2:1,‘(.’13 + 1) dx.
§ Letu = x> + 1, thendu = 2z d.
2 4 2 3
z°+1 z°+1
A A) g +C B B) % +C

4

c C)2z2(z2+1)2+C 0 D)8z(x?+1)2+C

95  Find the area enclosed between Y = T and y = 22 fromz =0wx = 1.

1
Area/ (z — 2?) dz.
0

A A)

w| =

(o]
o
|~



96 Find all stationary points off(w) = 23 — 322

¢ f'(z) =32 — 6z = 3z(x — 2) = 0.
A A)x = 0only B B)xz = 2only

C Clxz=0andz =2 D D)z=0andz =3

97 Find an inflection point off(m) — 23 — 322

¢ Set f"(x) = 0 and verify sign change.

98 2
Evaluatc/ (3:13 — 2z + 1) dzx.
1

¢ Integrate term by term: [ 3z = z*, [ —2z = —2?, [1 = =.
A A3 B B4
t C)b D D)6

d
7 The product rule: find % [ZB . e"”].
¢ (w) =v'v+uv'.

A A)e* B B)xze”

c Cle"(z+1) b D) zer !

100 Find the arca enclosed by y = 4 — x? and the T-axis.

¢ Find wherey = 0: x = £2. Then integrate.

A A) — B B)&
)3
c C)33—2 D D)16

Answer Key
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