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General instructions:

This question paper has eight (08) questions.

Answer any six (06) questions.

All questions carry equal marks.

Write your Index Number clearly on the answer book.
Write the number of the question distinctly before each answer.

Question 1

a)

b)

c)

d)

Factorize the following expressions.
i) 9x — 15x?

ii) 2p®q —12¢%p

iii) 64a® —27p3

iv) 2x3y — 12x%y? + 18xy3

v) a?—2ab+ b?—c?

Simplify the following.
3x 6X
3x-2  ox?-a T 4_oxz

. ( x+4 ) ( x2-16 ) (xz——5x+4)
it) = X
2x—1 12x2%-3 (2x+1)

Solve K = %(mvz) for v.

)

Find the quotient and remainder when (x2 + 4x + 19) is divided by (x + 6).



Question 2

a) Solve the following equations.
i) x2=5x-3 : Use completing the square method.
i) 15x2—4x—-3=0 Use factorize method.
iii) 2x+y=2; 5y+3x+4=0 Usesubstitution method.
iv) .x—y+z:2;
2x+3y—z= 3
3x+2y+3z=11
b) Find the range of the value of k if the equation x? + (k — 2)x + 4 = 0 has real roots.
c) Inthe above equation if the value of k = —4, and the roots are given by o and B, find the
values of the following:
i) off
i (a+h)
Question 3
a) Covert the following angles given in radians to degrees.
i) 5m/2
ii) 8m/3
iii) 7m/6
b) Convert the following angles given in degrees to radians.

i) 24°
i) 160°

iii) 300°



c) Prove the following trigonometric relationships.(csc = Cosec)
i) tan®x —sin?x = tan? x sin? x
i) tanx + cotx = secx cscx

... (cotx—1) 1-tanx
(cotx+1)  1+tanx

. (cosx)
IV) tanx +m~)— = Secx

Question 4

a) Evaluate the limits of the following functions.

22 4+7x + 6

1) Iirnx—>-—2 x4+2

(x+2)%—14
2x

ooy s 3x—1
lll) llmx_,1/3 m

i) lim,_,

x2—x—6

V) limy, 5 o=

b) Differentiate following functions.
. 2
D) y=33
) y=4x*—-3x3+2x2~5
i) y = (2x + 3)(x? + 4x + 1)

iv) y = (2x? + 3)10

X2 +2x+1

V) y= x34+3x




Question 5

a) By using the curves of f(x) = x* and g(x) = x% — 8x + 16 given below, write your

answers to the following questions.

304

1) Find the minimum values of the functions f(x) and g(x) .
i) Do the functions have real roots? If so, what are they?

iii) About which lines the graphs are symmetrical?

iv) What are the intersect points of these two graph?

v) For all real values of x, what is the value range of f(x)and g(x)?

b) The function y = x® + x? — 5x + 2 has two turning points.
i) What are the coordinates of these turning points?

ii) Check for maxima and minima and identify the nature of the turning points.



Question 6

a) Find the indefinite integral of the following functions.
i) [(4x®+6x%—5)dx

i) 3[(x?+3)?dx

7x+1
111) foz 3x— 2

iv) [ xsin3xdx
b). Find the finite integral of the following functions.
D) [f7(3x%+ Ddx
i) f)Ce+3)%dx
2 ,2x2-3x+5
iii) f e

dx

Question 7

a) A box is pulled with 100N force. Mass of the box is 10kg and surface is frictionless.

Find the acceleration of the box. (sin 37" = 0.6, cos 37" = 0.8)




b) An object is thrown straight down from the top of a building at a speed of 20 ms ™. It
hits the ground with a speed of 40 ms ™. ‘

i)  What is the height of the building?

ii). How long was the object in the air?
c) A car accelerates uniformly 0 to 72kmh ™" in 11.5 seconds.
i) What is the acceleration of the car in ms ™2

ii)  What is the position of the car by the time it reaches the velocity of 72kmh=1? Y

Question 8

a) Applied force vs. position graph of an object is given below. Find the work done by the
forces on the object.

FIN}

* X(m}

S -

b) A girl (m = 56.2 kg) is traveling at a speed of 12.8 ms~" at the top of a 19.5 m high
roller coaster loop.
i)  Determine girl's kinetic energy at the top of the loop.
iiy  Determine girl's potential energy at the top of the loop.
iii)  Assuming negligible losses of energy due to friction and air resistance, determine
girl's total mechanical energy at the bottom of the loop (h = 0 m).

iv)  Determine girl's speed at the bottom of the loop.



