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1 Limits
---Stage1---

Question 1
Simplify the following limits.
(@ lim 3x—2 (b) lim 2x+1+4+h
x-1 h-0

Question 2
(a) Evaluate the following, given

x+2 x < -2,
gx) ={—x(x+4)-2<x<1,

x—6 x> 1.
i) lim g(x) (i) lim g(x) (iii) lim g(x)
(iv) lim g(x) () lim gCo) (vi) lim g(x)

(b) What can we conclude about the continuity at the point x = —2 and x = 1?

Question 3
Evaluate
. 2 . 3x+1 2x2%43
a). lim = b) lim =—— i
( ) x—>00 X ( ) x—o0 XZ4+x+1 (C) ;11—{23 3x24+x+2
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Question 4
Evaluate

. 2
@ I

Question 5
Evaluate

. x%-16
(a) }cl_lg x—4

d) lim ==L

x—>1 x2+x+1
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. 1 . x—1
®) lim = © lim 25
2
. x%-a . Vxth—Vx
®) lim % ) lim ———
. x+2
€ JMm s
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Question 6
Evaluate
. 1
@ Jim 2--7

@ lim 2%

x—o00 2+x+x2

Question 7
Evaluate

. 1
@ Jim 2+

(b)

(b)

---Stage2---

) x—2
lim =
xX—00 X°+Xx
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4x2%+3

(c) lim

x—00 X—2

S8

x2+1
x--1 x2-1
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Question 8
Evaluate
. 3-x . x3+8 . x-3
® 5= ® Jim, © lm 5=
Question 9 :
Evaluate
i h . x%—x
@ x11>r91 3+ x (b) }Cl_f}} —axt3
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. \2x+3—/2a+3 . 2x%+6x—3a-ax
© lim =——— @ lim =——"—
Question 10

Evaluate the following given

@ Jim fG) ® Jim_ f()
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© lim fo @ lim f()

O

Question 11

(a) Factorise a3 — b3.
(b) Hence show that

x-0 X
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Question 12

2
Given that lim 2-*2* — 2 and lim
X

ax?+bx X
———= — 3, find the values of a and b.
0 2x2-4x x—o00 2Xx2—4x

- - - Challenge Questions (Optional) - - -

Question 13

@)

(b)

©

(@)

Show that

n
x? 1 1
1= x2™ 1 — 52" 1 _ 2t

(Note that x2" = x@™).

Using the result from (a), show that

N n

x? 1 1
Z 1 — x2™t _1_x_1_X2N+1'
n=0

Let x be a real number with —1 < x < 1. Given that

i J x2" - x2"
Nl—{rc}oz 1—x2™ Z 1 — x2™
n=0 n=0
show that
[ee)
x2" x

Z 1—x2" 1—x’

n=0
Hence, find

- 1
Z 20142" — 2014-2"
n=0
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S8
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2 First Principles

---Stage1---
Question 1
Using first principles, find % for the following.
@ f(x)=4x? (b) fOx)=+vVx+1
---Stage 2 - - -
Question 2
Differentiate the following using first principles.
(@ y=2x2+3x-5 b) f) ==

XZ

NGO & SONS ACADEMIC COACHING © 2022 | Differentiation (A) 9



Extension 1 Mathematics | Homework Booklet

© fG)=x%atx=2 @ fe)="Zatx=1

3 Rules of Differentiation

<--Stagel---
Differentiation all questions in this set.
Question 1
(@ y=12 (b) y=3x © y=2
— 1 1
@ y=7Vx (e) Y=F ) Y=7=
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_Vx
@) vy=1
Question 2
Q) y=x2-x-1 — 2341 _ 1)
(@ y=x"—-x (b) y=2x3+- © y=

d) y=15x(x—1)

O

Question 3

b =2x2-x+3)3 _ 7(x+1)®
®) ¥ © y="5
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@ v=Gp © ¥ =m0 f y=J06x>-3x+2)

Question 4
@ y=vZx+1 0) y=yx(+2) © y=,/1—§

@ y=11/1-Y
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Question 5
(@ y=0Cx*+x-Dx*+x+2) (b) y=15x\/2x—7 (© y=01-x)3@+x)?
Question 6
_ 2x-3 Vx _ 3x+1
@ y= 3x+5 (b) y= «/Efq ) ¥ = T—x

_ 3
(d) y= (x+1)3
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Extension 1 Mathematics | Homework Booklet

---Stage2---

Question 7
—ty_r3_2 _¥_x¥_2
@ y=5x—Vx¥-= b) y=75-3

i =w q y.

Question 8

(b) y = (p—qx?)
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2

(C) yzm (d) y= _(1—ﬁ)4

Question 9
@ y=3-G+1? (b) y.

x2+1 = £
© y=J= (d) y—8’ﬁ+b
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Question 10
(@ y=21xv3—x (b) y=(7+x)2%3-2x)?

© y=yGZ+ DG+ 1) (@) "y =

N
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Question 11
@ y=(xa) 0 y=177 © y="77
3---
Question 12
Using the notation % f)=f'(x)a express the following in simplest form.
@ L(rw)° Pl © 2 f(900)
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da 2
@ (e +9() © & (F)-9() M L \%
ctice - - -
Question 13
Differentiate the following.
(@ y=102°+3 ) y=(Tx+1)Vx=2 © y= (E)Z
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@ y=i$ (€ y=+vx?+x ® y=T

__1 __ 3
@ y=J52 0 y=17% N

() y=xvx?— (k) y=\7$+23 0 y=x(x+4)7
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- - - Challenge Questions (Optional) - - -

Question 14
What is
1 8 1,8
8(5+h) —8
8t —8(3)
h-0 h
Question 15
Show that
- x3—x%-100
lim—— = 65.
X5 x—05

20 NGO & SONS ACADEMIC COACHING © 2022 | Differentiation (A)



Extension 1 Mathematics | Homework Booklet

4 Tangent & Normal

---Stage1---
Question 1
Find the equation of the tangent to the curve y = (2x — 3)° at the point x = 1.

Question 2
Find the value of a if the gradient to the curve y = ax? + x + latx = 1 is 3.

Question 3
Consider the curve y = (x + 1)2 — 3. Find the point where the tangent is parallel to the line 3x —y = 1.
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Question 4
X

Find the equation of the normal to the curve y = PEE

at the point (1,—-1).

Question 5

The tangent at the point P(2, —4) to the curve y = ax? + bx + 4 is parallel to the line.y = 2x. Find the values of a and b.
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Question 6

Find the equation of the normal to the curve y = x?zwhich is parallel to 4x + 2y — 1 =0.

Question 7

The tangents of the parabolay = x2? + a andx =1 nown to be perpendicular. Find the value of a.
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Question 8
(@) Find the equation of the normal to y = x3 — 2x? — 3x + 1 at P(2, -5).

(b) Show that there is another point on the curve where the normal to the curve is parallel to the normal at P. Find the coordinates of this
second point.

O
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Question 9
Consider the curve y = (x — 1)? + 3. Find the point where the tangent is perpendicular to the linex + y — 1 = 0.

O

here x = 4. Find the values a and b.

Question 10
The normal to the curve y = %

x+b

Vx

has equation 4x +y = 22 at

NGO & SONS ACADEMIC COACHING © 2022 | Differentiation (A) 25
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Question 11
Consider the curve y = 4x2(1 — x).

(a) Find the equations of the tangent and normal to the curve at that point (1,0).
(b) The tangent and normal cut the y —axis at A and B respectively. If the point of intersection of the tangent and the normal is C find the
area of AABC.

26 NGO & SONS ACADEMIC COACHING © 2022 | Differentiation (A)
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---Stage 3---

Question 12

(a) Prove that the equation of the tangent at the point (xo, ¥o) ony = x2 is y = 2xox — x3.
(b) Find the equations of the tangent to the curve y = x2 which are drawn from (0, —1).
(c) Hence find where the tangent touches the curve given that the tangent passes through (0, —1).
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Question 13

(@) Prove that the curve y = (x — 2)(x% + 2x + 6) crosses to the x —axis at only one point.
(b) Hence find the equation of the tangent at that point.

O
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Question 14

Let be a point on the curve y = x3 and suppose the tangent line at P intersects the curve again at Q. Prove that the slope at Q is four times the
slope at P.

Y,
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Question 15
Metal arch with neon lights is to be fixed on top of a building as shown, the arch is in shape of a parabola with equation y = — % + 10.
The dimensions of the building are 100 m wide and 200 m high. Four beams are to be

fixed at points P and Q to support the heavy metal arch i.e., two beams on each side of
the building.

10 m heavy metal arch

with neon lights

Q

There is a beam at P and another at Q which are parallel to the y —axis of the o0 2 L 20m high building
; ; ; 0o0oNpooopoOogpooaon

parabola. T_hen there is anqther beam at iP as well as Q which fgrms normal to the Slalalalil slalalalil=lalals filalslals

curve at points P and Q. Given that the vertical beams are at a distance of 25 m from oooogyooooooppoooo

each side of the building, find the total length of the four support beams. oooogQooogoooppoooo

beams beams
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- - - Challenge Questions (Optional) - - -

Question 16

Let f and g be functions where f'(2) = 2,9(2) =1, f'(1) = 3 and g'(2) = —2. What is the gradient of the tangent to the curve y = f(g(x))
at the point where x = 2?

O
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Question 17 10
If f(x) and g(x) are the function whose graphs are shown, let u(x) = f(x)g(x) and v(x) = f(g(x)). 94
81"
(a) Evaluate u'(1). R
(b) Evaluate v'(1). 61 y=f(z)
5 \ —~
PR
3 -
2 \ . s’
1 Yoty =g(x)
A/’
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Question 18
If f(1) =10and f'(x) = 2 for 1 < x < 4, how small can f(4) possibly be?

S8
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Answers
1 Limits 3 Rule of Differentiation 11.
n-1
1 1. @ n ax+b _ad-be
(@ 1 @@ o A (cf+a) (cx+d)?
(b) 2x+1 (b) 3 (b) e
z @ © -3 © #;T
a 7% x X
: d — 12.
@ o @ =
(i) 4 © -- @ 5(F00)".fG0)
2xyX £
(iii) 4 ® —— (b) T
i - x2yx flx
(iv) _5 2x3Vx . ,
v -5 © -5z © f(90).9')
Vi) -5 ) i @ 0 +g'
(b) Discontinuous at x = @ 2x—1 @ 2(f&x)+g))(f' glx) +
—2, continuous atx = 1. ) 6x?— 1 g’(x)f(x))
> iz © (f) o L30-d' 6 )
@ 0 © == 2000)” L2
b) 0 d) 30x—15 9
Ec) z 3 ¢ 13.
A 3 @ -3 - (8 30x2— i—f
@ (b) 3(2x2—x+3)2(4x—1) by =2
(b) o © 70Gc+1) 0 oy
. © e @ - 265D @ ey
. X 2
@ 8 © e e
() 21\/5 () 2(x?—DVExZ—3x +2 (e) W
© iz & O
@ © @ = B
(e -6 b x+1 (9 6x2\[@
6. ( ) VxZ+2x . ) 3x
1 PR —
(@ 2 © - My )
() 0 * \[E (i) __*
() o d - = «2 fﬁ:l)(xz“)
, (d -1 : 20155 0) =
. X+
(@ —oo @ (Bx+DE2+x+2)+@x+ () VBx+3(8x+3)
(b) o DEx+x~1) N 4&x+H°@x+1)
_ 15(3x=7) 1
. () —oo O == 4. 2
: 1 (€) =@ —%)*+(3+x)(7 + 5x) 15. Proof
EZ)) %2 6. 4 4 Tangents & Normal
- @ Grer 1 y=-12x+13
() -2 (3x+5) . y= x
° ®) 2\/2(\/1?+1)2 2 a1= 13
- —3x 3. - =2
@ 3 - h © . 1;3 = (2 14)
(b) r3 d 3%1—23(‘)/7 4. y= ;(X -8)
© = , @ 5. a=3b=-10
d a . Wi 2 6. 3Zic t 16y —27=0
10. @ 5- <tz 7. a=-1
@ -1 (0) x*—x+— 8
b 1 xVx (a) y=—-x—3
(c) 3x _Z®
Eg)) (;1 ) 7(4x2+9) Eb) ( 3’ 27)
3x2 9 313
11. 8. i 2’ 4
(@ (a—b)(a*+ab+b*) (@ (2ax+b)(ax? + bx + ¢)® 10. a=2b=4
(b) Proof (b) —4x(p —qx?) 11.
12. a=6b=-8 © -—= (@) tangent:y = —4(x —
13. ® proo o - 2\/(x:1)7 117), normal:y = %(x -1)
5 =L 2
(b)  Proof 9 ) 1 ® Fu
Proof ' X :
(3) &rgo @ - 3_(){1 — (d Proof
O 2014 3x241 ) y=2x—-1y=-2x-1
2. First Principles ® 3 x4 " (© 11,
1. (c) x *21 .
2 [ (@ Proof
(a) 8x 2x 1 (b) _ _
2a y=14(x —2)
(b) _2\/% (d) T 14.  Proof
2. 10 & 15. *kk
(@) 4x4+ 3 ' @ £e 16. if(g(X)) =-6
b -= 2/5-x 17.
© 12x b) —-2(7+x)(3—-2x)(4x+11) @ 6
5 5x*+3x2+2x 3
@ - O e O 3
(d _7“2;:)4‘@ 18. f(4) =16
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