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Question 1 [8 marks]

For questions 1.1 - 1.8, choose one correct answer, and make a cross (X) in the correct block.

| Question a b

d

1.1

1.2

1.3

1.4

1.5

1.6

1.7

1.8

1.1 Solve for z in the equation: |4z — 3| = 2.

(a) x=—‘llorx=—§
(b) :v=%01r:1r:=1—51
(c) x=zor:z:=—‘—i
(d) w=—iorx=£—i

(e) None of the above

1.2 cot?d =
(a) csc?d +1
(b) csc?f—1
(c) tan?@

(d) 1—sin?6

(e) None of the above

[1]

[1]



u k
1.3 The correct expansion of Z(—l)"’g—k is: [1]
k=1

(a) _§.+3_2_3_3_|_3_3_3_5
2 22 28 94 95

3 3¢ 3 3P 3
) s—mtm-aty

(d)§+3_2_3_3+3_3 3_5
2 22 28 24 95

(e) None of the above

14 If f(z) =2*—1, g(z) = V22 — 2 and h(z) = VT + 2, [1]
then (f o g o h)(z) equals:

(a) z?

(b) z

(c) 2z

(d)y z—-1

(e) None of the above

1.5 solving |3z — 4| < 1 yields: [1]

(a) zglora:zg

5
(b) 1<w<§

(c)x<—lorz>%5

(d) leora:Sg

(e) None of the above



1.6 1i1(1)1+ (sinaz + 1)°** gives rise to the indeterminate form: [1]
T

(a) 1°
(b) 0°
(c) 1%
(d) 0

(e) None of the above

1.7 The inverse of g — p is: 1]
(2) ~gAp

(b) ~p—gq

(c) ~¢—-p

dp—g

(e) None of the above

ae”

1.8 The derivative of h(r) = b o

is: [1]

abe”
® Gror

abe®

® Grer
© Grey

@ ey

(e) None of the above



Question 2 [4 marks]

z? < 3z 10
z—1 - z—1 z-1

Solve for z if:

Question 3 [2 marks]

Sketch the graph of y = sec@ for 6 € [0, 27]. Indicate clearly the intercepts and asymptotes if any.



Question 4 [8 marks]

Given the following case-defined function:

f(z) ={

4.1 Graph the function

4.2 Determine:
421 lim f(z)
=0~

4.2.2 zliltl)l+ f(z)

423 lim f(z)

z—0

424 £(0)

4.3 Is f continuous at z = 07 Explain.

e +1
—z2+2

ifz>0
ifz<0

[2]

[1]

[1]

[1]

[2]



Question 5 [4 marks]
If g is the function defined by g(z) = —In(z — 1) +1

5.1 Sketch the graph of f by making use of translations. Do a separate sketch for each transforma-

tion, indicating the intercepts and asymptotes if any. (2]
5.2 State the domain. (1]
5.3 State the range. (1]

Question 6 [2 marks]

If f is the function defined below, determine whether f is odd even or neither:
f(z) =—-3—2sinz



Question 7 [3 marks]

If tanf = —/3 and 7 < 8 < 2, find the other five trigonometric ratios.

Question 8 [4 marks]

Determine:

. V9B +z4+10
(b) lim —————

z—o0 3zt + 5z

[2]



Question 9 [3 marks]

If n(z) = /7, determine n/(z) by making use of first principles.

Question 10 [3 marks]

Given the propositional formula —p — —g:

(a) Give the contrapositive. (1]
(b) Give the converse. [1]
(c) Rewrite the proposition using only the V, A, or — connectives. [1]



Question 11 [10 marks]

(a) Prove using mathematical induction that for any integer n > 1, n® — n is divisible by 5. [5]



\ \ \

(b) Prove by contraposition: If m? +n2 =0, then n =0 and m = 0 [2]

(c) Is the following statement true or false? Hence prove it or disprove by a counter-example:

Vn€Z,n>1,m2>1,if misodd and n is even, then m + n is divisible by 3. (3]

Question 12 [2 marks]

Prove the following identity:

2 _
tanh(lnz) = §—2+—i

10



Question 13 [5 marks|
Find the derivatives of the following. Simplify where possible.

(a) y = coshz(1 + In cosh z) 3]

(b) y =In(e™ +ze™) [2]

Question 14 [3 marks]

1
Compute:  lim (— -1 ) (Use L’Hospital’s rule if necessary.)
a0+ \r e —1

11



Question 15 [5 marks]

(a) Use part 1 of the Fundamental Theorem of Calculus to find g'(z) given that

21
o) = [ 3
1
(b) Use part 2 of the same theorem to evaluate / e**! du. [2]
-1

12



Question 16 [4 marks|

State and prove the Product Rule of differentiation.

13



Extra worksheet.
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