?"t.-PapaCambridge

MATHEMATICS s

TOPIC WISE QUESTIONS + ANSWERS | COMPLETE SYLLABUS

T"j:"PapaCambridge



T‘f]’PapaCambridge

Chapter 4

Differentiation

o
X

W

123

T1f]’Papa(.‘.ambridge



"
] o
-"PQP aCambrldge CHAPTER 4. DIFFERENTIATION

102. 9709 _s20_qp 21 Q:3
A curve has parametric equations
x=¢e —2e”, y =3+ 1.

Find the equation of the tangent to the curve at the point for which ¢ = 0. [5]
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103. 9709 520 qp 22 Q: 2
1
Find the exact coordinates of the stationary point on the curve with equation y = Sxe?". [5]
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104. 9709 520 qp 22 Q: 3

The equation of a curve is cos 3x + 5siny = 3.

Find the gradient of the curve at the point (én, éﬂ:). [5]
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105. 9709 w20 _qp_21 Q: 7

A curve is defined by the parametric equations

x=3t-2sint, v =5t +4cost,
where 0 € t < 2. At each of the points P and Q on the curve, the gradient of the curve is %
(a) Show that the values of 7 at P and Q satisfy the equation 10cos — 8sinf = 5. [3]

e form Rcos(t + ), where R> 0 and 0 < a < %r:. Give the exact

orrect to 3 significant figures. [3]

(b) Express 10cost —
value of R and the
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(c) Hence find the values of ¢ at the points P and Q. [4]
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106. 9709 w20 _qp_22 Q: 5

The equation of a curve is 2e™y — y> + 4 = 0.

4e
(a) Show that = 3y2_2yl’f [4]
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(b) The curve passes through the point (0, 2).

Find the equation of the tangent to the curve at this point, giving your answer in the form
ax+by+c=0. [3]
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107. 9709 _ml19 gp 22 Q: 7
The parametric equations of a curve are
x=2t—sin2¢, y=5f+cos2t,

forOsr< %n:. At the point P on the curve, the gradient of the curve is 2.

(i) Show that the value of the parameter at P satisfies the equation 2 sin2¢ — 4 cos 2t = 1. [4]
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(i) By first expressing 2 sin 2¢ — 4 cos 2¢ in the form R sin(2¢ — @), where R>0and 0 < a < %7‘5, find
the coordinates of P. Give each coordinate correct to 3 significant figures. [71]
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108. 9709 s19 qp_ 21 Q: 3
Find the equation of the normal to the curve
XIny+2x+5y=11
at the point (3, 1). [71
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109. 9709 s19 qp 22 Q: 3

3
Find the exact coordinates of the stationary point of the curve with equation y = ﬁ [5]
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110. 9709 w19 qp 21 Q: 3

3+21
A curve has equation y = Tlnr;x Find the exact gradient of the curve at the point for which y = 4.

[51
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111. 9709 w19 _qp_21 Q: 7
The equation of a curve is x> — 4xy — 2y* = 1.

d
(i) Find an expression for d_i and show that the gradient of the curve at the point (-1, 2) is —%. [5]
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(ii) Show that the curve has no stationary points. [3]

137

(iii) Find the x-coordinate of each of the pointsc th@e at which the tangent is parallel to the

y-axis.

[2]

?‘j_']'PapaCambridge



"
] o
-"P%p aCambrldge CHAPTER 4. DIFFERENTIATION

112. 9709 w19 qp 22 Q: 5
1
Find the exact coordinates of the stationary point of the curve with equation y = e 2"(2x + 5). [5]
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113. 9709 w19 qp 22 Q: 7
The parametric equations of a curve are
x=3sin20, y=1+2tan26,

forO<6< %:rr.
(i) Find the exact gradient of the curve at the point for which 8 = %75. [4]
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(ii) Find the value of 0 at the point where the gradient of the curve is 2, giving the value correct to
3 significant figures. [4]
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114. 9709 _m18 qp_22 Q: 2

A curve has equation y = 4xsin %x. Find the equation of the tangent to the curve at the point for which
x=r. [4]

?‘j_']'PapaCambridge



"
] o
-"Pﬁzp aCambrldge CHAPTER 4. DIFFERENTIATION

115. 9709 _ml18 qgp 22 Q: 7

-
>

?\./P

The diagram shows part of the curve defined by the parametric equations
x =1 +41, y =1 -3
The curve has a minimum point at M and crosses the x-axis at the point P.

(i) Find the gradient of the curve at P.
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(ii) Find the coordinates of the point M. [3]

(iii) The value of the gradient of the curve a ;; with parameter f is denoted by m. Show that
37 t—4m=0

and hence find the set of possi of m for points on the curve. [4]
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116. 9709 _s18 qp 21 Q:5
The parametric equations of a curve are
Xx=2co0s20 +3sin 6, v=3cosH

forO< 6 < %x

(i) Find the gradient of the curve at the point for which 6 = 1 radian. [4]
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(ii) Find the value of sin 0 at the point on the curve where the tangent is parallel to the y-axis.  [3]
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117.9709_s18 qp_22 Q: 2

A curve has equation y = 3In(2x +9) — 21Inx.

(i) Find the x-coordinate of the stationary point. [4]
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118. 9709 s18 qp 22 Q: 5

A curve has equation
y3 sin2x +4y = 8.

Find the equation of the tangent to the curve at the point where it crosses the y-axis. [6]
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119. 9709 w18 gp 21 Q:5
A curve has parametric equations

x=t+In(t+1), y = 3re?.

(i) Find the equation of the tangent to the curve at the origin. [5]
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(ii) Find the coordinates of the stationary point, giving each coordinate correct to 2 decimal places.

(4]
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120. 9709 w18 qp 21 Q: 7

> X

The diagram shows the curve with equation y = sin 2x + 3 cos 2x for O < x < z. At the points P and Q
on the curve, the gradient of the curve is 3.

d
(i) Find an expression for —y.

dx

d
(ii) By first expressing ay in the form

x-coordinates of P and Q, giving

+a), where R > 0 and 0 < @ < %ﬂ:, find the

ers correct to 4 significant figures. [8]
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Additional Page

If you use the following lined page to complete the answer(s) to any question(s), the question number(s)
must be clearly shown.
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121. 9709 w18 qp 22 Q: 3

0 \ - X

The diagram shows the curve with equation

y=>5sin2x—3tan2x

for values of x such that 0 < x < %ﬂ:. Find the x-coordinate of the stationary point M, giving your

answer correct to 3 significant figures.
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122. 9709 w18 qp 22 Q: 4

Find the gradient of the curve
4x + 3ye2x +y2 =10
at the point (0, 2). [5]
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123. 9709 _ml17 qp 22 Q:4

Find the gradient of the curve

at the point (2, %n) [6]
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124. 9709 s17_qp 21 Q: 7
The parametric equations of a curve are

x=r+6t+1, y=r*-20+4r> 12145,

(1) Find g% and use division to show that d_y can be written in the form at + b, where a and b are

dx

constants to be found. [5]
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(ii) The straight line x — 2y + 9 = 0 is the normal to the curve at the point P. Find the coordinates
of P. [3]
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125. 9709 s17 qp 21 Q: 8

y
A

P/ » X
o

The diagram shows the curve with equation

y=3x% ln(éx).
The curve crosses the x-axis at the point P and has a minimum point M‘ b

(i) Find the gradient of the curve at the point P.
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(ii) Find the exact coordinates of the point M. [5]
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126. 9709 _s17_qp_22 Q: 4

4x
Find the equation of the tangent to the curve y = ©
2x+3

at the point on the curve for which x = 0.

Give your answer in the form ax + by + ¢ = O where a, b and c are integers. [5]
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127. 9709 _s17 qp 22 Q: 8

y
1 (1, 4)
\/(3, 3)
0 > X
The diagram shows the curve with parametric equations
X =2 —cos?2t, y=2sin3t+3cos3t+1 o
forO<z< %ﬂ:. The end-points of the curve are (1, 4) and (3, 3).
(i) Show that d_y =3sint— 2cost [5]
ax 2 g cost.  /
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(ii) Find the coordinates of the minimum point, giving each coordinate correct to 3 significant figures.

[3]
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128. 9709 _wl7 gp 21 Q: 6
The parametric equations of a curve are

x=2e% 4+ 4e, y = 5te?.

d
(i) Find d—i in terms of 7 and hence find the coordinates of the stationary point, giving each coordinate

correct to 2 decimal places. [6]
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(ii) Find the gradient of the normal to the curve at the point where the curve crosses the x-axis. [3]
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129. 9709 w17 qp 22 Q: 3

The equation of a curve is y = tan %x + 3sin %x. The curve has a stationary point M in the interval

7 < x < 2x. Find the coordinates of M, giving each coordinate correct to 3 significant figures. [6]
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130. 9709 w17 qp 22 Q: 7
The equation of a curve is x> + 4xy + 2y* = 7.

(i) Find the equation of the tangent to the curve at the point (-1, 3). Give your answer in the form
ax + by + ¢ = 0 where a, b and c are integers. [6]
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(ii) Show that there is no point on the curve at which the gradient is % [4]
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131. 9709 _ml16 qp 22 Q: 6

.
»

The diagram shows the part of the curve y = 3e™*sin2x for 0 < x < %:rr and the stationary point M.

(i) Find the equation of the tangent to the curve at the origin. [4]

(ii) Find the coordinates of M, giving each coordinate correct to 3 decimal places. [4]
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132. 9709 _ml16 qgp 22 Q:7

The equation of a curve is 2x> + y* = 24.

d
(i) Express ay in terms of x and y, and show that the gradient of the curve is never positive. [4]

(ii) Find the coordinates of the two points on the curve at which the gradient is —2. [5]
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133. 9709 _s16_qp_21 Q: 1

Find the gradient of the curve
y =3e* - 6In(2x + 3)
at the point for which x = 0. [3]
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134. 9709 s16_qp 21 Q: 5
A curve is defined by the parametric equations
x=2tan6, y=3sin26,

for0 < 9<%7£.

(1) Show that j—i =6c0s*0 - 3cos? 6. [4]
(ii) Find the coordinates of the stationary point. [3]
(iii) Find the gradient of the curve at the point (23, %\/3). 21

°
R
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135. 9709 _s16_qp_22 Q: 7

.
'

M

The diagram shows the curve with parametric equations
x=2-cost, y=1+3cos2t,

for O < ¢t < x. The minimum point is M and the curve crosses the x-axis at points P and Q.

(i) Show that d_y =—-12cost. o [4]
dx
(ii) Find the coordinates of M. Q [2]
L J
(iii) Find the gradient of the curve at P and at Q. \ [4]

\
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136. 9709 _w16_qp_21 Q: 3

A curve has equation y = 2sin 2x — 5 cos 2x + 6 and is defined for 0 < x < . Find the x-coordinates
of the stationary points of the curve, giving your answers correct to 3 significant figures. [6]
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137. 9709 w16 _qp 21 Q: 6

The equation of a curve is 3x* + 4xy + y> = 24. Find the equation of the normal to the curve at the
point (1, 3), giving your answer in the form ax + by + ¢ = 0 where a, b and c are integers. [8]
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138. 9709 _s15 qp 21 Q:3
The equation of a curve is
y = 6sinx — 2cos2x.

Find the equation of the tangent to the curve at the point (én, 2). Give the answer in the form
y = mx + ¢, where the values of m and c¢ are correct to 3 significant figures. [5]
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139. 9709 _s15_qp 21 Q: 7

The equation of a curve is

v+ 4xy = 16.
dy 4y
i) Show that — = — . 4
(i Tt [4]
(i) Show that the curve has no stationary points. [2]
(iii) Find the coordinates of the point on the curve where the tangent is parallel to the y-axis. [4]
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140. 9709 w15 _qp 21 Q:2

A curve has equation
3x+1
T x-5
Find the coordinates of the points on the curve at which the gradient is —4. [5]
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141. 9709 w15 _qp 21 Q: 7

y
A
A
D B
X
0 >
C
The parametric equations of a curve are
x=6sin21, y =2sin2f + 3 cos 2t,
for 0 < t < . The curve crosses the x-axis at points B and D and the stationary poi and C, as
shown in the diagram.
dy L/

(i) Show that —~ = Zcot2r— 1.

\ (5]
(ii) Find the values of  at A and C, giving each answer corre@&‘nal places. [3]

(iii) Find the value of the gradient of the curve at B. [3]

?’Q'PapaCambridge



T‘f.’Papa(.‘.ambridge

179

142. 9709 w15 _qp_22 Q:5
Find the x-coordinates of the stationary points of the following curves:

@ y = 4xe™; [3]

4x?

(i) y= [5]

x+1°

T1f]’PapaCambridge



"
] o
"Pﬁop aCambri dge CHAPTER 4. DIFFERENTIATION

143. 9709 w15 qp 22 Q: 6

P

e .
L

The diagram shows the curve with parametric equations
x =3cosl, y=2cos(f - %75)

forO< 1< 2m.

(i) Show that g—i = L3 - cot ). 90 [51

(ii) Find the equation of the tangent to the curve at the point where we é

y-axis. Give the answer in the form y = m.x + c. \

es the positive

(4]
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144. 9709 w15 _qp 23 Q: 3

The parametric equations of a curve are

=

x=(t+ 1), v =6(t+4).

Find the equation of the tangent to the curve when ¢ = 0, giving the answer in the formax+ by +c¢ =0
where a, b and c are integers. [6]
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145. 9709 _wi15_qp_23 Q: 7

sin 2x

The equation of a curve is y = .
cosx+1

dy  2(cos’x+cosx—1)

(i) Show that I [7]

cosx+1

(if) Find the x-coordinate of each stationary point of the curve in the interval -7 < x < n. Give each
answer correct to 3 significant figures. [3]
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