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» Approved caloulators may be used Section IT Sglﬁstlzns 6-11
" All riecessary workjng should be : arks
shown
‘. Full marks may not be awarded for
careless work or illegible. writing
= Begin each question on g new page
) Write using black or blue pen
- ¢ All answers are to be in the writing
booklet provided
* A set of Standard Integrals is provided
at the rear of this Question Booklet,”
and may be removed at any time.

HEC Mathematics

STANDARD INTEGRALS
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fsec ar dx =Etanar,a;e0
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J' ! dx =[n(x+\}xz +a2)

NOTE: Inx =log,x, x>0
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If the substitifon # = x*—1 is used then the definite integral f

can be simplified to
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A y=200s(5:+%}+1

®) y=20052(x+%)+1
&
© y=2ws4[x—%)+l

B y= 2(:054(x+ 2Tﬁ]+1

The domain and range of the function Flx), where F(x}=3sin""(4x-1)
are respectively.

- .
() 0sx<-and -37”5):5—322 ®) M%Sx_SO and —1;-5;457”.
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C) 0<x<=and ~Leyel? ~—<x<0 and - - Sy <",
(C) x 5 an 2 ¥ 5 (D? 5 x an 5 y< >

To find the area of the shaded 1e
the following calculations.

gion in the diagram below, four different students pro;;osed
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Student 4: f I"—g;ldy
1

Student 3:

Which of t'ha'following,is correct?

(A)  Student 2 only.
(€)  Students 2 and 4 only,

Students 2 and 3 only.
Students ! and 4 only.
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SECTION I
Question6 (9 Marks}) " Mark
a) Differentiate
’ 1) esinx . oo 1
" i} In (cosx) 1
iy sinTlyE _ : . 2
b) . Find the exact values of !
i) cos™(— ?) : - 1
)] tant (Zcosi;—t}_ C 2
. 11 '
<) Evaluate [ et 7 2
Question 7 {9 Marks) (Starta new; page}
) . ]

a) - . -

oo/
0

The diagram shows portions of the graphs of
. y = 2sinx andy = sin2x

Calculate the area of the region bounded by the arc OPA, the arc OQB and the Interval AB.

- . ‘d - B B
b} i) . Find ™ (x Inx) i ) 2
" e? 1+inx 3 .
() Hence prove fg - dx=14ln 2 . o 2
c} i} Write cos2x in terms of sin®x - . 1
il} Hence or otherwise find” ) . Y
. . 1—=cos2x
lim———
x-0 b 4
Question 8 (10 Marks) (Start a new page) -
a) If y = a. 10%* make x the subject - | 2
b) Find the general solution of sinx = —-—:- ' 2
c) The gradient function of a curve Is given by % = x—il If the curve passes
through the point (G, 1), find the equation of the curve. 2
d} i} Express sin? x cos? x in terms of sin Zx a . 1
H  Hencefind [sin®x.cos®x dx ) 3
Question9 {9 Marks} (Start a new page)
a) ) Sketch g(x) = (x — 2)% ~ 3 showing and labelling the vertex and
y Intercept. - 1
i} What is the largest domain containlng x = 0 for which g{(x) hasan ~
inverse? - : 1
iii) ' Find the inverse functfon g~1(x) and sketch it an your diagram showing

where it cuts the x axis. -2

‘Label your‘curve clearly
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b}

c)

Question 10

a)

b)

Question 11

a)

i)

)

i

ii)

i)

“Sketchy = —=—
- Sketchy = o
- cuts the y axis and any asymptotes.

Differentiate y = cos™%x 4+ sin" 1%
Hence sketch y = cos™ x + sin™" x

(Lébel both axes and show a suitable scale)

- Find [ sec? x. tanx dx by using the substitution u = tanx or otherwise.

- {8 Marks}  (Start a naw pa;ge} .
Sket'ch y =1-2 (do not use calculus) and 'Indtcate on-your sketch any

asymptotes and where the curve cuts the X axis.

The reglon hounded by the-curve and the x axis fromx = 1 tox=2

15 rotated around the x axis

. . 3
Show the volume generated is 7 (3-4 In2) units

Find the co- ordlnates of the statfonary point on the graph ofy =
and prove it I nelther a maximum nor a mirimum.

(10 Marks) (Start a new page)

Prove S .
" a2 x¥2 x2—4

If tan™1 x =o¢ and tan™* y = f prove that

tanlx+tan~ty = tan“f[%]

Hence evaluate tan“l(%) + tan_l(i)

Mark

Mark

t) i) Prove that f;(xz tan™ x) may ba written as

1
CZxtanTirel-——
41

#) . Hence find fﬂ x.tan"1x dx in exact form
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