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Answer the following questions  20 questions          Model Answer  
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Q(5) The slope of   tangent to the curve ( )Xcos22lnY −=  at  4

πX =  equals ……

  1   2  
 -1  -2 

1
45cos22

45sin2Y    4atX   
Xcos22

Xsin2Y
o

o
// =

−
=∴=

−
= π  

 

Q(6) If )1Xln(eY X2 ++=  then dX
dY =…….. when X=0 

  2
3   2

1  

  0  1 

( )( ) ( ) ( ) 2
31e21lne2

1
dX
dY  0at X 1X

1e21Xlne2
1

dX
dY 02

1
0X22

1
X2 =+×+==⎟

⎠
⎞⎜

⎝
⎛

+
+×++=

−−  

Q(7) 
( )

h
2
1h3cos

lim
0h

−+

→

π
  

 

2
1    2

3  

 2
1−   2

3−  

( )
2
360332

1
3

00
−=−=−==

−⎟
⎠
⎞⎜

⎝
⎛ +

=
−⎟

⎠
⎞⎜

⎝
⎛ +

→→

o

hh
sinXsinXcosdX

d
h

πcoshπcos

h

hπcos
limlim  

Q(8) =⎟
⎠
⎞⎜

⎝
⎛ −

∞→

X2

X X
11lim   

 
  2e   1 

 2e−   0 

( ) ( ) 2
212

11 −
−

→

−

→
=⎥⎦

⎤
⎢⎣
⎡ +=+∴=∴= eYY       Y

1-X   YX
1- let Y

0Y
Y

0Y
limlim  

 



 Calculus Exam 2017 model (1)                                              page(3) 
Q(9) If ( ) XXF =   then ( ) .....dXXf2
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Q(13) Find the volume of the solid generated by revolving the region bounded by the 
curve 2 X y =  and the straight line  2Xy = a complete revolution about x-axis. 
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Q(14) If X
b

aeY =   prove that : ( ) 02 2
=−+ //// YXYYXYY  

 

( ) 02
0

0

2

2

2
2

2

=−+∴

=−++

×=−++

=+

+=∴×+=

////

/////

/////

/

YXYYXYY
XYXYYYYYY

Y     
Y

YYYXY
Y

Y
Y

alnY
YXYln

balnXYlnX       X         X
balnYln

 

 

Q(15)Find the absolute maximum and absolute minimum value of the 
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Q(16) Using on of the integration methods to find ( )∫ dX Xln 2  
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Q(17) Using one of the integration techniques to find dX Xcos1
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Q(18)If the line CY = divide the area between 2XY =    
and Y=4 into two equal parts then find the value of C 
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Q(19) If the slope of the tangent equals 

Xcos1
e

2
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−
  and the curve  

     passing through the point ( 4
π ,0) find the equation of the curve   
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Q(20) In the given figure : ( ) 2XXF =  find the greatest area of rectangle  
 
Equation of AC is X-5Y  YX =∴=+ 5  

( )2XX5XA −−=  

( ) units  squareA

X
dX

AdX

XXdX
dA

XXXA

X
31151

0621

325
5

1
2

2

2

32

=−−=∴

<−−=∴=∴

−−=

−−=

=

 

Find the two equations of the tangent and the normal to the curve  
X2 + 3XY + Y2 + 1 = 0 at point A (- 1, 1). If they intersect x-axis at the two 
points B and C, calculate the area of the triangle A B C in squared units 

1dX
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+
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Tangent interest the X-axis at 2XY =−  put Y=0  2X −=∴  
Tangent interest the X-axis at 0XY =+  put Y=0  0X =∴  
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Answer the following questions  20 questions    Model Answer 
 

Q(1) If X2cosX2sinY =  , then ⎟
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⎛
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Q(4) The sides of a right triangle with legs X and Y and hypotenuse Z 

increase in such a way that 1dt
dZ =  and dt

dY3dt
dX = at the instant when X=4  
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Q(5) Slope of tangent of XcotXcsc21Y ++=  At ⎟
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Q(6) If  The  line Y=X is tangent to the curve KXY 2 +=  then  K=…… 
  

 2   2  

 4
1   4

1  

42
1

22212
2 1K  K1    1Y  1X   X =∴+⎟
⎠
⎞⎜

⎝
⎛=∴=∴=∴=  

Q(7) 
( ) ( )

=
−+

→ h
4tanh82tan

lim
0h

ππ
  

 
  2  4 

 23   32  

( ) ( ) 445sec2 8F   8at X X2sec2X2tanF o2/2/ ==⎟
⎠
⎞⎜

⎝
⎛∴=== ππ  

Q(8)  If ttX −= 3   and 13 += tY  then dX
dY  at t=1 is  

   8
1   3

8   

   8
3   4

3   

1t3dt
dX 2 −=    

1t32
3

dt
dY

+
=   4

3
2
1

2
3

1t3
1

1t32
3

dX
dY

2 =×=
−

×
+

=∴  
 



 Calculus Exam 2017 model (2)                                             page(3) 
Q(9) If the function f is continuous and even on R and ( ) 7dXXf

4

2
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4
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Q(13) Find the volume of the solid generated by revolving the plane region bounded by 
the curve of the function ( ) 1XXF 2 += , Y-axis and the two straight lines Y=5  
 a complete revolution about  Y-axis     
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Q(14) If XsinXYY =−   prove that : X1
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Q(16) find ∫ + dX 
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Q(17) Using one of the integration techniques to find ∫ + dX 2X
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 Q(18) If you know that ( ) 50 =F  Use the opposite figure which represent 
The graph of ( )XF/  to find ( )6F  
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Q(19) If f (x) =  XSec- Cot X  4 2+ , find the equation of the normal to the 
curve of the function f at a point lying on the curve and its x-coordinate 
equals 4

π  
 
When X= 4

π   321445sec45cot4Y o2o =−+=−+=   
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Equation of normal 6
1
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Q(20) A rectangle of perimeter 30cm is revolved about one of its side to form a 
cylinder what is the maximum possible volume that could be generated  
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If the tangent to the curve XY =   passes through the point (-1,0) find 
the equation of the tangent and the normal at the point of tangency  
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Answer the following questions  20 questions    Model Answer 
From 1to 12 choose the correct answer  

Q(1) If 7n2X 2 +=  , 3nY =  , n=1 , then =dX
dY  

  8
3   4

3  

   2  6 

8
3

dX
dY  1n when  n4

1n2
3

dX
dY   n2

3
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dX 2
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Q(2) Which of the following functions satisfies the relation Y
dX

Yd
3

3

=     

  ( )41X12
1Y +=   XsinY =  

  1X
XY
−

=   XeY =  

XeY =  
Q(3) If ( ) X2XF =  then ( ) =3F/

………….……. 

  3ln8   2ln8  

  2ln9   3ln9  
( ) ( ) X/ 22lnXF =  when X=3  ( ) ( ) 2ln822lnXF 3/ ==∴  

Q(4) A point is moving on the curve of 2XY =   the rate change of the area of triangle 
formed from the tangent to the curve and the perpendicular from the point of tangency 

and the X-axis  If sec/cm4dt
dX =   and X=2cm  is equals ….. 

 sec/cm4 2     sec/cm12 2  

 sec/cm8 2     sec/cm10 2  

YZ2
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YZ X2Z
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dt
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X
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Y
2
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==∴=××=××=  
 

2XY =
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Q(5) 
( )

h
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→

π
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6222 2 πX   whenXsecXtanF/ ==   

2

60
12 ⎟

⎠

⎞
⎜
⎝

⎛
ocos

=8 
Q(6) The ratio between the  slopes of the two curves  

1X3lnY +=  and  1X5lnY +=  when X=a is  
  

  3:5  1:1 

 5:3  ln3:ln5 

( )1Xln2
13lnY1 ++=  , ( )1Xln2

15lnY2 ++=               1:1  

Q(7) =∫ dX
XlnX

1
3 …. 

 
  Xln3   Xlnln3  

 Xln3
1   Xlnln3

1  

XlnlndXXln
XdXXlnXdX

XlnX 3
1

1

3
11

3
11

3 === ∫∫∫  

Q(8) 
4X

X 1X
2Xlim

+

∞→
⎟
⎠
⎞⎜

⎝
⎛

−
+ =……  

 
  2e   1 

 3e   4e  
4X

X 1X
2Xlim

+

∞→
⎟
⎠
⎞⎜

⎝
⎛

−
+ =

51X

X

4X

X 1X
311X

31X limlim
+−

∞→

+

∞→
⎟
⎠
⎞⎜

⎝
⎛

−
+=⎟

⎠
⎞⎜

⎝
⎛

−
+−  

    33
5

X

1X

X
e1e1X

311X
31 limlim =×=⎟

⎠
⎞⎜

⎝
⎛

−
+×⎟

⎠
⎞⎜

⎝
⎛

−
+=

∞→

−

∞→
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Q(9)  If ( )[ ] 9aXXdX 2XF 23 ++=+∫  and ( ) 71F =  then a=….. 
     

  3  12 

  6   9 

( ) ( )  3aa2327  a21321F  aX2X32XF 22 =∴+=+∴+×=+∴+=+  

Q(10) If ( )XlnsinaeY X2 +=  where a is constant and if 1edX
dY 3 +=  

at X=1 then the value of a=….. 
 

  e   e2
1  

  2e  3e 
 

( )

2
ea   ae2e

1ae21lncos1
1ae2dX

dY1 Xwhen XlncosX
1ae2dX

dY

23

22X2

=∴=∴

+=+=∴=+=  

Q(11)In the given figure: A rectangle is inscribed between 
2X4Y = and 2X30Y −=  what is the maximum area of  

  220  240   
  230   50 

 ( ) ( )
2403060

106053024302
2

3222

=∴=∴−=
−=−=−−=

A     2X   XA
XXXXXXXA

/     

Q(12) =⎟
⎠
⎞

⎜
⎝
⎛ −∫ dXX

1Xe
1

2
 

 e
1e −   2

3
2
e2

−  

 ee2 −   2e2 −  

   
2
3

202
112

12
1

22
1

22

22

1

2

1

−=⎟
⎠
⎞⎜

⎝
⎛ −−⎟

⎠
⎞

⎜
⎝
⎛ −=

⎟
⎠
⎞

⎜
⎝
⎛ −−⎟

⎠
⎞

⎜
⎝
⎛ −=⎥⎦

⎤
⎢⎣
⎡ −=−∫

ee

lnelneXlnXdXXX
ee
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Q(13) Right angled triangle the length of the side of the right angle  6cm and 8cm 
find the volume of the solid generated by revolving of this triangle complete revolution
about  the side of length  8cm    
  
 
Slope of AC 4

3
80
06 −=

−
−=  

Equation of AC  6X4
3Y +−=  

Volume = ∫∫ =⎟
⎠
⎞⎜

⎝
⎛ −+=⎟

⎠
⎞⎜

⎝
⎛ +−

8

0

2
8

0

2
dXX936X16

9dX64
X3 ππ  

ππ 962
X9X36316

X9
8

0

23

=⎥⎦
⎤

⎢⎣
⎡ −+

×
=  

 
Q(14) Find the equation of tangent to the curve 

( ) 2Xln3e1XY X ++−=  At the point (1,2) 
 

=dX
dY ( ) ( ) Xee.X XX 311 ++−  

( ) ( ) ( )
e1X

2Y
e1F  e1XeXF /XX/

=
−
−

=∴−+=
 

Q(15) Determine The intervals of increasing and decreasing of the function :

2

2

XX1
XX1Y

+−
++=  , find its points of local maximum , local minimum 

 
( )( ) ( )( )

( )

( ) ( )
( )

( )
( )( )   -1or X  1  X   01X1-X      01X

XX1

1X2

XX1
2X2

XX1

X2X2X2XX1X2X2X2XX1
XX1

XX1X21XX1X21
dX
dY

2

22

2

22

2

22

322322

22

22

==∴=+∴=−
+−

−−
=

+−

+−=
+−

−−−++++−++−
=

+−

+++−−+−+
=

 

 

The point ⎟
⎠
⎞

⎜
⎝
⎛ −

3
1,1  is local minimum 

The point ( )3,1  is local maximum  
Decrease [ ]11,−   increase ] [11,−  
 

1
∞− ∞

++++−−−−−  1− −−−−−

 ( )60,
A

 B
 ( )08,  C
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Q(16) Find ( ) dX 5X3X3X2 2∫ +−−  

 
Let ( ) 3X2

dZdX   dX3X2dZ    5X3XZ 2

−
=∴−=∴+−=  

( ) ( )

( ) C3X23
2

CZ3
2Zd Z3X2

dZ Z3X2dX 5X3X3X2

2
3

2
3

2

+−

+==
−

−=+−− ∫∫∫  

 
  
Q(17) Using one of the integration techniques to find  

( )∫ + dXXcosXsinX 2  
 

( )
( )∫

∫
+=

++=

dXX2sin1X
dXXcosXsin2XcosXsinX 22

 

X2cos2
1X1

X2sin1X
ID

−
+        

X2sin4
1X2cosX2

1
2
X

X2sin4
1

2
XX2cosX2

1XX

dXx2cos2
1XX2cosX2

1XX

2
2

2

−−=

−−⎟
⎠
⎞⎜

⎝
⎛ −=

⎟
⎠
⎞⎜

⎝
⎛ −−⎟

⎠
⎞⎜

⎝
⎛ −= ∫

 

 
 
         
Q(18)Find the area between the two curves XcosY π=    
       and X-axis In [ ]20,  
  
 
 

2
3X2

3Xor
2
1X  2X

0Xcos

=→=

=→=

∴=

ππ

ππ
π

 

ππ
π

π
π

π
π

πππ

4XsinXsinXsin

XdXcosXdXcosXdXcosA

2

2
3

2
3

2
1

2
1

0

2

2
3

2
3

2
1

2
1

0

=⎥⎦
⎤

⎢⎣
⎡+⎥⎦

⎤
⎢⎣
⎡−⎥⎦

⎤
⎢⎣
⎡=

+−= ∫∫∫
  

  

 1−

 0

 1

 π
 
2
π

4
π

4
3π  

4
5π

 

2
3π

Xcos

π2 π4
7
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Q(19) If the slope of the tangent equals ( )( )

X3X
3X4Xe

2

Y

−
−+−

  and the 

curve passing through the point (1,0) find the equation of the curve  
 

( )( ) ( )( )
( )

( )

XlnXe
0C   C011      Clne

    CXlnXe      dXXdYe

dXX
XdYe     dXX

XdYe
X
Xe

XX
XXe

XX
XXe

dX
dY

Y

0

YY

YY

YYY

4
141

441

44

4
3

34
3

34
2

+=∴
=∴++=∴++=∴

++=∴+=

+=∴+=

+=
−

−+=
−

−+==

∫ ∫
∫ ∫

−−−

 

Q(20) In the opposite figure calculate the smallest area of triangular
region in the first quadrant inscribed between the line passing the 
point (3,5) and the two axes  

 

( )
( ) 6X    0X6X0

3X
X3XX2

2
5

dX
dA

3X
X

2
5YX2

1 ∆∆OAof Area
3X

5XY3X
5

X
YBAO tan

     3-X    ACYOB  ,   XOA

2
2

2

2

=∴=−∴=
−

−−×=

−
×=××=

−
=∴

−
==

===

 

 

If the tangent to the curve 2XY = passes through the point (3,5) find 
the equation of the tangent  
 
 
 
 
 
Let the point of tangency (X , Y)  

( ) ( )
21105

056

62523
523

5 22
2

=
−

=
−

==∴=+−∴

−=−∴=
−
−∴=

−
−∴

X
1-Yor   X

25-Y is equation   Tangent
1,1    or   5,25 are  tangency of points

   1X or     5X        XX

  XXX        XX
X       XX

Y

2
  

 ( )3,5

 A

 B

 O  C
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Answer the following questions  20 questions    Model Answer 
From 1to 12 choose the correct answer  

Q(1) If 1m
1mY

+
−=  and 1m

1mX
−
+=  then ...dX

dY =   when X=1 
 

  0    1 

  2
1  1−  

( ) 111XdX
Yd   XX

1Y     1XY      11m
1m

1m
1mXY 221 −=−=−=∴==∴=∴=

−
+×

+
−= −−−  

Q(2) If 25YX 22 =+  then 2

2

dX
Yd  at (3,4)  equals………….  

   27
25   64

25−  

  27
25−    27

7  

=
−×+−

=
+−

=∴−=∴=+ 222

2

4
4
334

022
Y

dX
dYXY

dX
Yd   Y

X
dX
dY    dX

dYYX 64
25−  

Q(3) If YeXsin =   and  π<< X0  then =dX
dY

……….. 

 tanX    secX 

  cotX  cscX 

X
X
X

e
X

dX
dY

dX
dYeX Y

Y cot
sin
coscos   cos ===∴=  

Q(4) a particle (X,Y) is moving along the curve of the function XY =  when 
 X=4 , the Y –component of the position of the particle is increaseing at rate 
1cm/sec  the rate of change of the angle of inclination θ at the same moment ?

    5   4 

  5
1−   3 

  ( )

( ) min/rad5
1

4
52442

1
dt
d  4

52sec 4
dt
dX   4X

dt
dXX2

1
dt
dsec    XX

Ytan

sec/cm4
dt
dX2,    Y4 Xwhen       

dt
dXX2

1
dt
dY

2

2
3

2
3

22
1

2
1

−=⎟
⎟
⎠

⎞
⎜
⎜
⎝

⎛
÷⎟

⎠
⎞

⎜
⎝
⎛ ×−=∴===

−=∴==

====

−

−−

−

θθ,,

θθθ
  5 1  3 2 4

 1

 2
 3

 ( )Y,X

 θ
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Q(5) The slope of the tangent of the graph of ( )2XlnY =  at X=e2 =….. 
 

  2e
1   2e

2   

  2e
3   2e

4  

 
   XdX

dY    XlnY 22 =∴=  when X=e2          ∴ 
2
2
edX

dY =  

 

Q(6)If nXeY =  then =n

n

dX
Yd ……. 

  nXnen   =Xen  

 =nXen   nXne  

nXnen  

Q(7) ( )
h

4lnh4lnlim
0h

−+
→

 

 

  4  ln4 

  4
1   e 

( ) ( ) 4
1

X
1XlnFh

4lnh4ln /

0h
lim ===

−+

→

 

Q(8) The absolute maximum value of the function ( ) X
XlnXF =   

 
  e  Not exist  

 e
1  1 

( )

( ) e
1

e
elneF    eX   1lnX

0lnX-1   0Xln1XX
1   

X

Xln1XX
1

XF 2
/

==∴=∴=

=∴=−×∴
−×

=  
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Q(9) If ( ) =+∫−

2

2
7 dXKX 16  then K=… 

   -12  -4 

   12  4  

[ ] 4K  164K   162K32-2K32   KXX =∴=∴=++∴=⎥⎦
⎤

⎢⎣
⎡ +

−

168

2

2

8  

Q(10) ( ) =∫ dXX3sin3
0

π
…….. 

   -2  2 

 3
2−     3

2  

( ) 3
20coscos3

1X3cos3
1 3

0
=−−=⎥⎦

⎤
⎢⎣
⎡− π

π

 

Q(11) The area of the region bounded by  
    the curve  6XXY 2 ++−=  and the line 4Y =  

  2
3   3

7  

  2
9   2

33 

 
( )( )

( )
2
92

23
46

10246
2

1

2

1

23
2

2

=⎥⎦
⎤

⎢⎣
⎡ ++−=−++−

=+∴=−−∴=++−

−−∫ XXXdXXX

XXXX 2-X  X  2

    

Q(12)The function F has a continuous derivative . the following  
table gives the values of F and its derivative for X=0 and X=4  
 If ( ) 8dXXf

4

0
=∫   the value of ( ) =∫

4

0

/ dXXXf ……… 

X F(X) F/(X) 
0 2 5 
4 -3 11 

  -20   -13 

 -12  -7 

                 ( )[ ] ( ) ( ) ( )
20834

80F04F4dXXFXXF
4

0

4
0

−=−−×=

−×−×=− ∫    ( )
( )XF1
XFX

ID
/  
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Q(13) Find the area bounded between curve  2X1Y −=   
             and X axis   from[ ]20,  
 
 

( ) ( )
23

4
3
2X3

X
3
XX

dX 1XdX X1
2

1

31

0

3

2

1

21

0

2

=+=⎥⎦
⎤

⎢⎣
⎡ −+⎥⎦

⎤
⎢⎣
⎡ −

−+− ∫∫
 

 
 

Q(14) Find the area of the region bounded by the  
          two curves 2X-3  y = , X2 y =  
  
 

( )( )

( )( ) 1X    01X3X
03X2X  X2X3

1X    01X3X
03X2X  X2X3

22

22

−=∴=+−
=−−∴−=−

=∴=−+
=−+∴=−

 

( ) ( )[ ] ( ) ( )[ ] dX X2X3dX X2X3A
0

1

21

0

2 ∫∫ −
−+−= 3

10=  

 

Q(15) AB is a line segment itys length 8cm its end A move on the 
positive X-axis and its end B moves on the positive Y-axis such that 
∠ABO increase by rate 20

1  rad/sec (o is the origin ) find the rate of 

change of the area of triangle APB when A a distance 4cm from O 

8.020
1

2
132dt

dA
30θ     2

1θsin    4X    when

dt
θdθ2cos216dt

dA   θ2sin16A

θsinθcos216θsinθcos84A
θ8cosY      8

Yθcos

θsinY4θsinY88
1A

o

=××=∴

=∴=∴=

××=∴=

×=×××=∴

=∴=

=×××=

  

 

X

Y

 cm
8

 A

 B

O

 θ
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Q(16) Using one of the integration techniques to find 
 ∫ +3

0
2 dX 3XX  

 
Let X2

dZdX     X2dX
dZ   3XZ 2 =∴=∴+=  

 ( ) =⎥
⎦

⎤
⎢
⎣

⎡
+=⎥

⎦

⎤
⎢
⎣

⎡
×== ∫∫

3

0

2
3

22
33

0
2
13

0
2
1

3X3
1Z3

2
2
1dZ Z2

1
X2

dZ XZ  

Q(17) Using one of the integration techniques to find 

∫−
0

3

22 XdXcosXsin π  

         
 

( )∫∫ −−
=⎟

⎠
⎞⎜

⎝
⎛

0

3

2
0

3

2
dXX2sin 4

1dXX2sin2
1 

ππ
 

0

3

0

3

X4cos8
1X2

1
4
1dXX4sin2

1
2
1 4

1
π

π
−

−∫ ⎥⎦
⎤

⎢⎣
⎡ +=⎟

⎠
⎞⎜

⎝
⎛ −  

Q(18) If ( )[ ] 2CXX2dX  XXF 232/ ++=+∫  and ( ) 41F/ =  and 

( ) 62F =    find  ( )1F −  
 
 

( )

( ) ( ) ( )
( ) ( ) 3

16X2
1X3

5XF    3
16C    62F

CX2
1X3

5dX XX5XF   XX5XF
2
1C2C    614    CX2X6XXF

23

2322/

22/

−−=∴−=∴=

+−=−=∴−=

−=∴+=+∴+=+∴

∫
∵
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Q(19) If the slope of the tangent equals XY2   and the curve  
  passing through the point ( 2,1) find value of Y when X=3   
  
  

5

2

2

eY    5lnY
54-9lnY    3X   whenCXlnY

 
  -4C    C     Cln

CXlnY     XdXY
dY      XYdX

dY

=∴=∴
==∴=+=∴

=∴+=∴+=

+=∴=∴= ∫∫
4021

22
2

 

Q(20) Find the dimensions of the cylinder of maximum volume which  
  can be inscribed in a sphere of radius 3cm  
 
 
Let r is the radius of the cylinder h its height  

4
h9r     94

hr      32
hr

2
2

2
22

2
2 −=∴=+∴=⎟

⎠
⎞⎜

⎝
⎛+  

Volume of the cylinder 

=∴

=∴=−=⎟⎟
⎠

⎞
⎜⎜
⎝

⎛
−=∴

=∴=∴=∴=⎟
⎠
⎞⎜

⎝
⎛ −=

⎟
⎠
⎞⎜

⎝
⎛ −=⎟

⎠
⎞⎜

⎝
⎛ −××=×=

V

cm2
33r    4

27
4
992

39r

cm2
3h   4

3h     9h4
3        0h4

39πdX
dV

4
hh9π4

h9hπhrπV

2

2

222

32
2

 

ππV
8

327
2
3

2
33

2

=×⎟
⎠
⎞

⎜
⎝
⎛=   cm3 

Find the equation of the tangents to the curve 8XY =  at which are 
parallel to the line 9X2Y =+   

X
Y

dX
dY    0dX

dYXY −=∴=+   the line its slope 2−     2XY    2X
Y =∴−=−∴  

( )
( ) ( )

082XY  4-2X4Y 22X
4Y 

08-2XY   4-2X4-Y  22X
4-Y   

2,-4-  ,   2,4 are   points two the
4Y    2X   4X    82X    82XX    8XY 22

=++∴−=+∴−=
+
+

=+∴+=∴−=
−

±=∴±=∴=∴=∴=∴=

tangent second the of Equation

tangent first the of Equation

∵

 

 cm
3

 rcm

 
2
h
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Answer the following questions  20 questions     Model Answer 
From 1to 12 choose the correct answer  

Q(1) If ( ) XsinXXF n=  then ( ) =XF/ ……………… 
 

 ( )XsinnXcosXX 1n +−    ( )XsinnXcosXXn +  

  ( )XsinXcosXX 1n +−   ( )XsinXcosX 1n +−  

( ) ( )XcosXXsinnXXcosXXsinnXXF 1nn1n/ +=+= −−  
Q(2) If X and Y two positive integers such that 
   3X+Y=60 Then  the greatest possible value of XY is  

  75  300 

  50  200 
( ) ( ) ( )

300XY  30Y    10X     0X660
X660XF   X3X60X360XXYXF   X360Y /2

=∴=∴=∴=−∴
−=∴−=−==∴−=  

Q(3) A point moves on the curve 12XY2 =  At point ( )2,3  then =dX
dY

 

 
  -4  3 

  3
1−   2

3−  

 0dX
dY12 4   0dX

dYXY2Y2 =+∴=+  3
1

12
4

dX
dY −=−=∴  

Q(4) If the radius length of a circle increase at  a rate π
4  cm/sec  

Then the circumference increase at this moment at the rate  ….cm/sec 
  π

4   4
π  

  8
1  8 

 842   dt
dr2dt

dC   r2C =×==∴= ππππ   
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Q(5) If ( ) YXYXsin −=−   then ...dX
dY =  

  ( )YXcos −   ( )YXcos1 −−  

  ( )YXSin −   1 

( ) ( ) ( )

( ) ( ) 1dX
dY      1YXcosdX

dYYXcosdX
dY

dX
dY1YXcosdX

dYYXcos    dX
dY1YXcosdX

dY1

=∴−−=−−

−=−−−∴−=−⎟
⎠
⎞⎜

⎝
⎛ −  

 

Q(6) If ( ) Xln3eXF =   then ( ) ...1F/ =  
 

  2  1 

  e  3 

( ) ( ) ( ) ( ) 3131FX3XFXeXF 2/2/33Xln ==⇒=→==  
Q(7) The derivative of the area of a square with respect  
         to its diagonal (Z) when 5=Z   is … 
 

  2
1  5  

 3  
2
1  

5ZdZ
dA   Z2

1A 2 ==∴=  

Q(8) ....XedX
d 2Xln =  

 
  1+2X  2XX +   

  2X3   3X   
2332

3XXdX
d    XXe Xln =∴=  
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Q(9) =∫

10

1

5
3X
Xlog  …………..  

   8   -8 

  15  -15 

15X3
5dX3

5dXXln3
Xln5dX

Xln
Xln 10

1

10

1

10

1

10

1 3

5
=⎥⎦

⎤
⎢⎣
⎡=== ∫∫∫      remark Yln

XlnXlogY =  

Q(10) ( ) =+∫− dXXsinX
1

1

114  ……………… 

    5
1   0 

   5
2   2   

5
2zero5

XdXXsindXX
1

1

51

1

11
1

1

4 =+⎥⎦
⎤

⎢⎣
⎡=+

−−− ∫∫    

 dXXsin
1

1

11∫− =because it is odd function  

Q(11) =∫ dX 5ln5
1

0

X ……… 

  4  20 
  5  3 

 [ ] 41555ln
55lndX55ln 1

0
X

X1

0

X =−==×=∫  

Q(12) ∫ =
2

1

3 dXXln
Xlg

……… 

  3ln
2    ln3 

 2
3ln   3ln

1  

( )∫ ∫ =−=⎥⎦
⎤

⎢⎣
⎡==

2

1

2

1

2

1 3ln
1123ln

1X3ln
1dX3ln

1dXXln
3ln
Xln
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Q(13) The opposite figure shows the graphs of the functions  
( ) 8XXF 3 +=  and ( ) X2XXg 3 +=  (i)find the two points A and B 

(ii) find the shaded area  
(iii) find  The line X=C which divides  
  the shaded area into two equals part  
 

( ) ( )[ ]
[ ] [ ]

08888
8828

28

2

2
0

2

0

0

33

=+−∴−=∴

−=−=−=

+−−

∫
∫

CC   CC
CCXXdXX

dXXXX

2

CC

C

 

84C −=  

Q(14) In the given figure : find ( )[ ] ( ) dX XF  XF 1

0
/2

∫  

 

( )[ ] ( ) ( )[ ][ ]

( ) ( )[ ] [ ] 3
256203

1013
1

3
1

8333

1
0

31

0

2

−=−=−=

=∫

FF

XFdX XF  XF /

 

Q(15) If ( ) X
8XXF 2 −=  discuss the convexity if found and find the 

inflection point   
 
( )

( )

20
0162

162162

82

3

3

3

3

2

==
=−∴

−=−=

+=

orXX
X

X
X

X
XF

X
XXF

refused

//

/


	�

 

 

 B

 A

 Y

 1

 2

O X

 ( )XF
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Q(16) Find ∫ dXe X  
 

XUUU

U

U

U

eXe2Ue UdUe2       
e1
eU
ID

  UdUe2

2UdU dUXdX  
XdX

dU    UX let

==−=∴

==∴=∴=

∫

∫

2

2
2
1

 

  

Q(17) Using one of the integration techniques to  
         find ∫ +2

0
dX sinX1

π
 

 

22
Xsin22

Xcos2

dX 2
Xcos2

XsindX 2
Xcos2

Xsin

dX 2
Xcos2

Xsin22
XXcos2

Xins

2

0

2

0

2

0

2

2

0

22

=⎥⎦
⎤

⎢⎣
⎡ +−

=⎟
⎠
⎞⎜

⎝
⎛ +=⎟

⎠
⎞⎜

⎝
⎛ +

++

∫∫

∫

π

ππ

π

         

 
Q(18) Find the equation of the tangent and normal to the curve  

YXYlnXln2 2 +=+   at the point which X-coordinate is 1 
 
 

/
/ YXXln

Y
YYlnX +=+ 21  at X=1  

When X=1  1Y Y12  YYlnln =∴+=∴+=+∴ 2112  

2Y  Y20    Y121ln
Y
11ln1

1 ///
/ −=∴+=∴+×=+  

Equation of tangent : 21X
1Y −=

−
−  

Equation of normal : 2
1

1X
1Y =

−
−  
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Q(19)Find the volume of the solid generated by revolving the region bounded by  
 the curve 2 X y =  and the straight line  2Xy = a complete revolution about x-axis
 
 

( )
 2or X  0X

02-XX   0X2X   X2X 22

==
=∴=−∴=  

( )
( )
( ) 15

16X5
X

3
X4dXX4XX4V

dXXX2V

dXXX2V

2

0

4
5322

0
342

22

0
2

22

0
2

=⎥⎦
⎤

⎢⎣
⎡ −+=−+=

−=

−=

∫

∫
∫

 

 
 
 
 
Q(20) In the  opposite figure  A rectangle ABCD having its vertices C 
and D on the X-axes A lies on the line Y=4-2X and B lies on the line Y-
4=X Find  the greatest area of ABCD  
 
 

( )

6A
2Y    06Y3dY

dA
Y6Y2

3A

6Y2
3Y4YY2

12YA

4Y2
Y4yA

2

=

=∴=+−=

+−=

⎟
⎠
⎞⎜

⎝
⎛ +−=⎟

⎠
⎞⎜

⎝
⎛ +−−=

⎟
⎠
⎞⎜

⎝
⎛ −−−=

  

Find the point on the curve 3YXYX 22 =++   
     at which the tangent is parallel to the Y axis   
 

( ) ( )

( )
( ) ( )

 
1,2,2,1 are points   1Y 

1Y   33Y   03Y2Y4Y   3YYY2Y2

2YX02YX    0
1

Y2X
YX2

dX
dY axesYis// tangent  the 

   YX2Y2XdX
dY      0dX

dYY21YdX
dYXX2

2222222

−−±=∴
=∴=∴=−+−∴=+×−−∴

−=∴=+∴=
+
+−=∴−

+−=+∴=+×++

∵

 

 1−
 1− 2− 3− 4−  1  2

 1

 2

 3

4
5

A

 Y

 B

 C  D  X
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Answer the following questions  20 questions    Model Answer 
From 1 to 12 choose the correct answer  

Q(1) If F(X)=cotX then ⎟
⎠
⎞⎜

⎝
⎛

4
πF//  equals :   

  9
4−   9

4  

 2
9    4 

( ) ( ) XcotXcsc2XF  XcscXF 2//2/ =∴−=    = ( )( ) 4122 =  
Q(2) If 2X

5X3Y
−
−=  ,X=1  then =3

3

dX
Yd  

  -12   6 
  12  -6 

( )
( )

( ) ( ) ( ) -6 2X6
dX

Yd 2X2
dX

Yd  2X
2X

5X32X3
dX
dY 3

3

3
3

2

2
2

2 =−−=∴−=∴−−=
−

+−−
= −−−  

Q(3) The slope of tangent to the line X12Y −=   at X=2 

 
   2

1−    2ln2
1  

   -2   2
2ln−  

22
122 1 lnlndX

dY X −=×−= −  
 
Q(4) If the volume of a cube is increasing at 24 cm3/ min and the surface 
area of the cube is increasing at 12 cm2/ min, what is the 
 length of each edge of the cube  
     

  2  8 

  22   4 

( )

( ) dividing by  2 dt
dXX1212       dt

dXX12dt
dA  X6A

1dt
dXX324       dt

dXX3dt
dV    XV

2

223

∴→=∴=∴=

→=∴=∴=    
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Q(5) If ( ) 1XX2XF 2 −+=  and ( ) XXg =  then ( ) =⎟

⎠
⎞⎜

⎝
⎛° 4
1gF /  

  -3  3 
   2

1   2
1−  

( ) ( ) =+=°∴−+=°
X2

12gF    1XX2gF / 3 
 

Q(6) If =∫ dXXsin52
0

Xcosπ
…………..……….. 

 4 5ln
4−  

 5ln
4   1 

5ln
455ln

155ln
155ln

1 102

0

Xcos −=⎥⎦
⎤

⎢⎣
⎡ −=⎥⎦

⎤
⎢⎣
⎡

π

 

Q(7)  ∫ =
e2

e
dXX

1  

 
 e  ln2 

 2  2e  

[ ] 2lnelne2lnXln e2
2 =−=  

Q(8) In the given figure if the area bounded between the curcveof 
the functionF(X)  and the X-axsis equal 8 units2  
then ( )( ) =−∫ dXXF15

0
.. 

 
 -3  2 

 13  3 

( )( ) ( ) [ ] 13858XdXXFdX1dXXF1 5
0

5

0

5

0

5

0
=+=+=−=− ∫∫∫  

 

50
 2units8
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Q(9) If ( )∫ =

7

3
12dXXF , then ( )∫ =−

2

1
dX1X4F …… 

       
  12  4 

  3  110 

( ) 711 =−===∴=∴= 24Y   2atX  and    3Y  1-4XY  atX  
( )

( ) ( ) 3124
1dYYF4

1dYYF

3dYYF  4dXdY  1X4letY
7

3

7

3

7

3

=×==

=∴=∴−=

∫∫
∫  

Q(10) If XcosYdX
dY =  then Y= ……… where a is constant  

  Xsinae−  Xsinae  
Xcosae  Xcosae−  

XsinCXsinCXsin aeeeeY

CsinXlnY   XdXcosY
dY   XdXcosY

dY

=×==

+=∴=∴=
+

∫ ∫  

 

Q(11)∫
π

0
dX cosX   

  1  3 
  2  π  

[ ] [ ]
( ) ( ) 21001

XsinXsindX cosXdX cosX
2

2
0

2

2
0

=−−−=

−=− ∫∫ π
π

ππ

π

π

     

Q(12) If ( ) 2KdX1X3 3
K

0

2 −=−∫  then K=….. 

   0   2 

 1  3 

[ ] 2X  =∴−=−=− 233
0

3 KKKXX k    
 

 1−

 0

 1

π
 
2
π

4
π

 

4
3π

4
5
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Q(13) Find the area bounded between the 2X2Y =  and Y=2X+4 
 

( )[ ]

9A  3
X2X4XA

dXX242XA
2or X -1X   02XX

04X22X     4X2X2

2

1

3

2

1

2

2

22

=∴⎥⎦
⎤

⎢⎣
⎡ −+=

−+=

==∴=−−∴
=−−∴+=

−

−∫  

Q(14) If XtanY 2=  prove that :  ( )( )Y31Y12
dX

Yd
2

2
++=  

 
( ) ( ) ( )

( )
( )( )

( )( ) ( )( )Y31y12Y1Y3Y12
dX

Yd

Xtan1Xtan3Xtan12
dX

Yd

XsecXtan3Xsec2
dX

Yd

XtanXtan2Xtan1Xtan2XsecXtan2dX
dY

2

2

222
2

2

222
2

2

322

++=+×++=∴

+×++=∴

×+=∴

+=+==

 

Q(15) let ( ) ( )1X
2XlnXF

+
−=  

find intervals of increase and decrease and discuss the convexity  
 
 
( ) ( ) ( )
( )

] [ ] [
( ) ( )

( )    2
1X    0

2XX
1X23XF  

2,   ,   ,-1- oncrease    -1X or 2X
2XX

3
1X)(2X(
2X1X

1X
1

2X
1XF

1Xln2XlnXF

22

//

2
/

=∴=
−−

−−=

∞∞==∴
−−

=
+−
+−+=

+
−

−
=

+−−=
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Q(16) Using on of the integration techniques to find ∫ XdXlnX2  
 

3
X

X
1

XXln
ID

3

2    
CX9

1XlnX3
1

dXX3
1XlnX3

1XdXlnX
33

232

+−=

−= ∫∫
         

 
  

Q(17) Using one of the integration techniques to find 
( )∫ + dXXsecXcos 2  

         
( ) =++∫ dX2XsecXcos 22  

 
( )( )
( ) CxXtanXsinX

dXXsecXcos

++++=

+++∫

22
2

2
1

2212
1 2

 

Q(18) If 01X6dX
dYY2

1 =−+  find the relation between X and Y 

 
 

( )

( )    CX3XY
2
3
2
1

     dXX61dYY2
1

dXX61dYY2
1

X61dX
dYY2

1

22
3

2
1

+−=∴−=

−=

−=

∫∫

∫∫  
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Q(19) Find the equation of the tangent and normal line for  
    ( ) XXYtan =  at the point ( )41 π,  
 
 
[ ] ( ) ( ) 42

1Y   41at    1XYsecYXY /2/ ππ −=∴=+ ,  

 

[ ]
42

1
2
1

4

144
2

πY    πY

πsecπY
//

/

−=∴=+

=+
 

equation of tangent : 

42
1

1
4 π

X

πY
−=

−

−
 

Q(20) The height of a cone is 8m and radius of its base is 6cm 
 find the dimensions of a cylinder with maximum volume that could be 
constructed inside the cone   
 
 
 

( )
( ) ( )

( )

3
843

483

04816
44416

3
483

348

8
6
8

2

3222

=×−==

<−=
=∴=−=−=

=−=⎟
⎠
⎞⎜

⎝
⎛=∴=

=∴−=∴

=∴−=

r4-8h
         VrππV

4r     0rrπrπrπrV

rπrπr4-8rπrV     hrπV

r4-8h   8r6h   

    6h-488r    r
h

////

/

∵  

 
 

 
 

r

 h

 cm6



Calculus Exam 2017 model (7)                                             page(1) 
Answer the following questions  20 questions   Model Answer 
From 1to 12 choose the correct answer  

Q(1) If X4cosY =  then =2

2

dX
Xd ………….…….when X= 2

π  

  0   -8 

  16  -16  

X4cos16
dX

Yd    X4sin4dX
dY

2

2
−=∴−=  at 2X π=   1624162

2
−=×−= πcos

dX
Yd  

Q(2) If ( ) X

X

e
1eXF +=  then ( ) =0F/

………….……. 

  1  -1 

  0  e 

( ) ( )  eXF   e1XF X/X −− −=∴+=   ( ) 10 −=∴ /F  

Q(3) If ( ) ( )2Xsin1XF +=  then ( ) =2F/ π ………….……. 

 
  0  3 

  4  12 

( ) ( ) ( ) zeocossin9012     XcosXsinXF oo/ =+=+= 9012  

Q(4) A particle moves along the curve XY=10 if X=2  
  and   3dt

dY =  then =dt
dX …. 

  2
5−   5

4  

  5
6−   5

6  

 
5
6

dt
dX   0dt

dX532   0dt
dXYdt

dYX −=∴=+×∴=+  
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Q(5) If ( ) XXYln =  then the slope of the tangent at X=1 
 

  0  e2 

  e  1 

0Y   1e
Ye   eY  1lnY  1 Xwhen 1XY

XYY /
//

=∴=+∴=∴===+  
 

Q(6) If YtanX =  then dX
dY = 

  2X1
1
+

  2X1
1
−

 

 
2X1

1
+

  
2X1

X
+

 

Ycos
Ysec

1Y   YsecY1 2
2

/2/ ==∴=   2X1
1
+

=                 

 
X

 1
 Y

 

   
Q(7) If ( ) XtaneXF =   then 

( ) ( )
4X

4FXF
lim

4X π

π

π −

−

→

 

  e  e2 

 2e  2e2 

( ) e2
2
2e45sece4F  XseceXF

2
o2o45tan/2Xtan/ =⎟⎟

⎠

⎞
⎜⎜
⎝

⎛
×=×=⎟

⎠
⎞⎜

⎝
⎛∴×= π  

Q(8) If ( ) 1X23XlneXF +−=  then ( ) =0F/
………….……. 

  -4   -1 

   0    -2 

( ) ( ) -2  e1
20F  e

1X2X
2X3XF 1ln/1X23Xln

3

2
/ =−=∴

+−
−= +−  
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Q(9) If ( ) ( )∫ −=− 222 X3dXXFXsecXtan   then F(X)=…. 

 
  2X  -2X 

  X2  0  

( ) ( ) ( ) ( ) XXF   XXFXdX
dXFdX

d 223 2 =∴−=−∴−=−∫   

Q(10) =∫ dX5ln5
1

0

X ……… 

  5  3 

  4  20 

 
[ ] 4155 1

0 =−=X  

Q(11) If ( )[ ] 6dX4XF2
3

1
=−∫  and ( ) 1dXXF

3

4
−=∫ then ( ) =∫ dXXF

4

1
 ……… 

  7  8 
  10  5 

 
( ) [ ] ( ) ( ) ( )

( ) ( ) ( ) ( ) 8177

14264122642
4

3

3

1

4

1

3

1

3

1

3

1

3
1

3

1

=+=+=∴=∴

=∴=−−∴=−

∫∫∫∫

∫∫∫

dXXFdXXFdXXF    dXXF

dXXFdXXF  XdXXF
    

Q(12) If ∫ +
++=

3

0
2

Xtan

Xtan1
dXXcoslnaeY

π

 and 1e2dX
dY +=  when  

 X= 4
π   then a=… 

  e   1 

 2  -1 

    
( ) -1a    eaedX

dY   πatX

XtanaXesecXcos
XsinaXesecdX

dY XtanXtan

=∴+=−=∴=

−=−=

1224

22
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Q(13) Find the area bounded between the two functions 2XY =   
         and 3YX =+   
 

X
2Y =   and X3Y −=    2or X 1X 02X3X  X3X

2 2 ==∴=+−∴−=  

 
2

1

2

1

2
Xln2

XX3dXX
2X3∫ ⎥⎦

⎤
⎢⎣
⎡ −−=⎟

⎠
⎞⎜

⎝
⎛ −−    

[ ] [ ] 222
3

2
5224122

132226 lnlnlnln −=−−=−−−−−=  

Q(14) If ( ) X2// eXsinXF +=  and ( ) 4
10F =  , ( ) 2

10F/ =   find F(X) 

 
( )

( )   CXe4
1XsinXF

1C  C2
10cos2

1    Ce2
1XcosXF

2
X2

111
X2/

+++−=

=∴++−=∴++−=
 

( ) 4
10 =F∵ 004

104
1

2
0 =∴+++−=∴ 2C   cesin  

( ) XeXsinXF X ++−=∴ 2

4
1  

Q(15) Y = 2X - cot X at the point which lies on the curve and its x-
coordinate Equals 4

π  
 
When 12

π45cot4
π2Y   4

πX o −=−×=∴=  ∴point is ⎟
⎠
⎞⎜

⎝
⎛ − 12

π,4
π  

Slope of tangent XcscdX
dY 22 +=  at the point ⎟

⎠
⎞⎜

⎝
⎛ − 12

π,4
π  

( ) 4452 2
=+=∴ ocscdX

dY    ∴slope of normal is 4
1−  

Equation of tangent is 4
4
πX

12
πY

=
−

+−
     Equation of normal is 4

1

4
πX

12
πY

−=
−

+−
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Q(16) Using on of the integration techniques to find ∫ dXXcsc

eX
 

 

( )
( )XsinXcoseI

XsinXcoseI
IXsineXcoseI

XdXsineXsineXcoseI

XdXcoseXcoseI

IXdXsinedXXcsc
e

X

X

XX

XXX

XX

X
X

+−=∴

+−=
−+−=

−+−=

−−=

==

∫
∫

∫∫

2
1

2

               
Xcose

Xsine
ID

X

X

−
   

Q(17) Using one of the integration techniques to find ∫ dX
Xsec

X
2  

    ( )∫∫∫ +=⎟
⎠
⎞⎜

⎝
⎛ += dXX2cosXX2

1dXX2cos2
1

2
1XXdXcosX 2      

 
 

CX2cos4
1X2sinX2

1
2
X

2
1

dXX2sin2
1X2sinX2

1
2
X

2
1

2

2

+⎟
⎠
⎞

⎜
⎝
⎛ ++=

⎟
⎠
⎞

⎜
⎝
⎛ −+ ∫

                                       
X2sin2

11
X2cosX

ID
 

Q(18) If XcosXsin24Y2 +=  prove that :  
8Y2YYY 22/// =++  

 
 

( ) 8X2sin42X2sin2S.H.L
X2sin2YYY

 X2cosYY    X2cos2YY2   X2sin4Y
//2/

//2

=++−=
−=+

=∴=∴+=
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Q(19) If the slope of a tangent equal 

Xcos1
e

2

Y

−
 and the curve 

passing the point ⎟
⎠
⎞⎜

⎝
⎛ 0 4 ,π  find the equation of the curve  

 
 

  XcotXcscln-2e  XdXcscdYe    Xsin
dXdYe 

Xcos
dXdYe    

Xcos
dXdYe       

Xcos
e  dX

dY

1-YY

YY
Y

∫ ∫∫ ∫

∫ ∫

+−=∴=∴=∴

−
=∴

−
=∴

−
=

−−

−−

22
1

2
1

2
2
1

2
2
1

2

2
1

111
 

12
2 2

1

+−=

++=
−

lnC
CXcotXcsclne

Y

 

 

Q(20) Find the smallest possible area of an isosceles triangle that 
is circumscribed about a circle of radius r  
 
 

( )

( ) ( )( )
( )

( ) ( )( )

( )
2

22

23425

34253425

24223

22

24223

2

24
2

2

2

2

2

222

33
3
3

3
3

69
3

03062
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rXrXXrXrXA
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X
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Answer the following questions  20 questions   Model Answer 
From 1to 12 choose the correct answer  

Q(1) The slope of the tangent to the curve Xsec2Xcot2Y +=   

    At 4
πX =   is ………. 

  2  -2 

  -1  1 

12222dX
dY  4

πXat  XtanXsec2Xcsc2dX
dY 2 ××+×−=∴=+−= = 2−  

Q(2) If YsinX =  then ...dX
dY =  

  2X1
1
+

  
1X

1
2 −

 

  2X1
1
−

  
2X1

1
−

 

YsecYcosdX
dY    YcosdX

dY ==∴= 11  
21

1
X−

=  

Q(3) If F(X)=cotX then ⎟
⎠
⎞⎜

⎝
⎛
4F// π  equals :   

 
  9

4   -4 

  4  2
9  

( ) ( ) -4cotX Xcsc2XF    XcscXF 2//2/ =−=∴−=  

Q(4) A cube of ice melts preserving its shape at rate 1cm3/sec then  
the rate of change of the cube edge length when its volume is 8cm3 
 

   12
1    6

1 

  12
1−   6

1−  

  12
1

dt
dX   dt

dX121-    dt
dXX3dt

dV   2X  8XV 23 −=∴=∴==∴==  
 

 21 X−

 X
 1

 Y
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Q(5) The region in the first quadrant  bounded by the graph of  

XsecY =  , 4X π=  and the axes is rotated about the X-axis then the 

volume generated =…….. 
 4

2π     π  

  1−π   π2  

( ) [ ] [ ] πtantanπXtanπdXXsecπV ooππ

=−=== ∫ 0454
0

4

0

2  
 

Q(6) If  ( ) ( )1Xa
X21XlogdX

d
2

3
1

2
3 +

=+   then a=…… 

  3ln3   3 

 
3ln3

1   3ln  

( ) ( ) ( ) ( ) ( )1X
X2

3ln3
11Xln3ln3

1
dX
d   1Xln3ln3

11Xlog3
11Xlog 2

222
3

3
1

2
3

+
=+∴+=+=+  

Q(7) If the curve ( ) 4KXXXF 23 ++=  , RK ∈  has inflection point  
When X=2 then K=….. 
 

  -6  6 

 -3  9 

( ) ( ) -122K  2whenX  0 K2X6XF  XK2X3XF //2/ =∴==+=∴+=  
Q(8) If ( ) XcosXF 2=  then ( ) =π//F  
 

  -2   1 

 -2  -1 

( ) X2sinXsinXcos2XF/ −=−= ( ) 2360222 −=−=−=∴ o/ cosXcosXF  
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Q(9)In the given figure: F(X)= 3X  the ratio between the area of the 
rectangle and the shaded part equals  

 3:4  5:4 
 4:3  4:5 

3
4

c4
3
cratioc4

3
4
cc4

Xc

dXXcpart shaded

cCC)gletanrec(A

4

4444
c

0

44

c

0

34

43

==∴=−=⎥⎦
⎤

⎢⎣
⎡−=

−=

=×=

∫  

Q(10) =∫− dXXsin2

2

π

π ……… 

 0 π  

2 π
2  

[ ] ( ) 2090222 2
0

2
0

=+−=−=∫ ooππ
coscosXcosdXXsin  

 

Q(11) =∫ dXX
1e2

e
 ……… 

 
 1  ln2 
 0  e 

    
 [ ] 2lnelne2lnXln e2

e =−=  

Q(12) dX 1X2 1
0∫ −   =……. ……… 

 

2
1 -2

1 

-4
1  4

1  

( ) ( ) [ ] [ ] 2
11212 2

1

0
21

2
1

2
1

0
22

1

0
=−++−=−++− ∫∫ XXXXdXXdXX     

 ( )00, ( )0C,

 

 1−

 5.0−

5.0

 0

 1

 
2
3π π2 π 

2
π

( )Xsin
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Q(13) Find the volume of the solid generated by revolving a region 
bounded by the curve 2X4Y −=  and the straight line 4YX2 =+   
a complete revolution  
 

( )

( ) 3
443

8
3244

0202244
2

0

2 2
3

2

2

=+−=⎥⎦
⎤

⎢⎣
⎡ +−=+−−

==∴=−∴=−∴−=−

∫0

2

XXdXXX

2X or 0X  XX  XX   XX
 

Q(14) Find ∫ XdXcscXcot 3  

 
 

dX
Xsin
XcosdX

XsinXsin
XcosXdXcscXcot ∫∫∫ =×= 33

3 1  

 
Let  cosX

dZdX    XcosdX
dZ    XsinZ =∴=∴=  

C
Xsin

CZdZZcosX
dZ

Z
XcosdX

Xsin
Xcos +×−=+

−
==×=

−
−∫∫∫ 2

2
3

33
1

2
1

2  

 

Q(15) ∫ 4

0
X4sinX

π

                                   
X4cos4

11
X4sinX

ID

−
 

 

160sin16
10cos04

1sin16
1cos44

1

X4sin16
1X4cosX4

1

XdX4cos4
1X4cosX4

1X4sinX

4

0

4

0

ππππ

π

π

=⎥⎦
⎤

⎢⎣
⎡ ×+×−−⎥⎦

⎤
⎢⎣
⎡ ×+×−=

⎥⎦
⎤

⎢⎣
⎡ +−=

+−= ∫∫
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Q(16) Find dX

dY  fore the curve ( ) ( )XYcosYXlneY =+  at the point (1,0) 

 
 

 ( ) XYsindX
dYXYeYX

dX
dY1

YXlndX
dYe YY ⎟

⎠
⎞⎜

⎝
⎛ +−=

+

+
++  at  (1,0) 

( )

1dX
dY   0dX

dY1

0e01
dX
dY1

    0sindX
dYX0e01

dX
dY1

1lndX
dYe 10

−=∴=+

=
+

+
∴⎟

⎠
⎞⎜

⎝
⎛ +−=

+

+
+  

 
Q(17) Find the area bounded between the curve X

1Y =  and X=e  

The line Y=X and the X axis                
         

1X   1X  XX
1 2 ±=∴=∴=  

[ ]

[ ] 2
312

112
1

2
1

1

1

0

2

1

1

0

=+=−+=

+⎥⎦
⎤

⎢⎣
⎡=+∫∫

lneln

XlnXdXXXdX ee

 

 
Q(18) If 0X2cosYsin =+   prove that :  

YsecX2cos4YtandX
dY

dX
Yd 2

2

2

=⎟
⎠
⎞⎜

⎝
⎛−  

 

   YsecX2cos4YtandX
dYYcos

dX
Yd 

cosY      X2cos4YsindX
dYYcos

dX
Yd 

0X2cos4YsindX
dYYcos

dX
Yd  

      Ycos
X2sin2

dX
dY      0X2sin2YcosdX

dY

2

2

2

2

2

2

2

2

2

=⎟
⎠
⎞⎜

⎝
⎛−∴

÷=⎟
⎠
⎞⎜

⎝
⎛−∴

=−⎟
⎠
⎞⎜

⎝
⎛−∴

=∴=−
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Q(19) If 

1X
1XY 2

2

−
+=    , prove that : ( ) 0XY2Y1X /4 =+−  

 
 

( ) ( )( )

1X
X2

Y
Y             

1X
X4

2
1

Y
Y

1X
X4

2
1\

1X
X2X2X2X2

2
1

1X
X2

1X
X2

2
1

Y
Y

1Xln1Xln2
1

1X
1Xln2

1lnY         
1X
1XY

4

/

4

/

44

33

22

/

22
2

22
1

2

2

−
−=∴⎟

⎠
⎞

⎜
⎝
⎛

−
−=∴

⎟
⎠
⎞

⎜
⎝
⎛

−
−=⎟

⎠
⎞

⎜
⎝
⎛

−
−−−=⎟

⎠
⎞

⎜
⎝
⎛

−
−

+
=∴

−−+=
−
+=∴⎟

⎠
⎞

⎜
⎝
⎛

−
+=

  

 
( ) 0214 =+−∴ XYYX /  

Q(20) A rectangle lies in the first  quadrant with one vertex at the 
origin and two sides along the coordinates axes if the fourth vertex 
lies on the line X+2Y-10=0 find maximum area of this rectangle  
 
 
 

2

//

/

units 12.52.55A
A

5X   2.5Y   YA
YYA

XYA
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<−=

=∴=∴=−=
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=
−=
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Answer the following questions  20 questions     Model Answer 
From 1to 12 choose the correct answer  

Q(1) If ( ) 30g =  and ( ) 20g/ =    ( ) ( ) ( )Xg
XXgXF +=  then ( ) =0F/ ……… 

  
  3

7   9
20  

  1  2
3 

( ) ( ) ( )
( )[ ] 9

20
9
221

2 =+=
+×

+=
Xg

)X(XgXgXgXF
/

//  

Q(2)  If 4n4Y 3 +=   , 2n3Z 2 −=   then ...dY
dZ =  

   n2    2 

   n2
1    4 

n2
1

n12
1n6dZ

dN
dN
dY

dY
dZ   n6dN

dZ     n12dn
dY

2
2 =×=×=∴==  

Q(3) =X25dX
d …… 

 
  X25   ( ) 1X25X2 −  

  5 ( )( )2X525ln  

( )( )222 5255255 XXX lnlndX
d =×=  

Q(4) If ( )X3e4Xln −++  then ( ) =0F/ ……. 
 

  5
2−   5

1 

  4
1   5

2  

( ) 0at X 
e4X

e31XF X3

X3
/ =

++
−= −

−  ( ) 5
2

e40
e310F 0

0
/ −=

++
−=  
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Q(5) If the function F(X) ( ) 5aX 3 +−=  has an inflection point  
at X=2 then a= 

  2  6 

  3  2 

( ) ( ) 2X   0aX6F  aX3F //2/ =∴=−=∴−=  
 

Q(6) If ( ) XcoslnXsinlnXF −=  then =⎟
⎠
⎞⎜

⎝
⎛
4F/ π …..  

 
 -1     -2 

  1   2 

( ) ( ) ( )   2
2
2

45tan
45sec45F    Xtan

XsecXF  XtanlnXcos
XsinlnXF

2

o

o2o/2/ =⎟⎟
⎠

⎞
⎜⎜
⎝

⎛
==∴=∴==  

Q(7)A point is moving on the curve 3XY =  such that sec/cm2dt
dX =  then 

the rate of change of the slope of tangent at X=1 
 

  3  6  
 24  12 

12216dt
dXX6dt

dm  X3m  X3dX
dY 22 =××==∴=∴=  

Q(8) If 0X2Y2 =−  then =dX
dY  

 
  

X
Y2   2Y

X  

 X   3Y
1  

3
2

Y
1

X2Y
1

dX
dY    

X
1 

X2
12dX

dY2Y   X2Y ==∴==∴=  
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Q(9) If Xsec4Y 2=  then ⎟

⎠
⎞⎜

⎝
⎛
4Y/ π  equals 

  -8  16 

 0  24   

XtanXsec8Y 2/ =  at X= 4
π   1645tan45sec8Y oo2/ ==∴  

Q(10) If ( ) 2
Xcos2

Xsin2XF =  then the 1000th  derivative equals 

 sinX   cosX 

 -sinX  -cosX 

 
( ) ( )  odd fore   Xcos1Y   even fore   Xsin1Y n1n2nn2 −=−= +  

( ) XsinXsin1
dX

Yd 500
1000

1000
=−=  

Q(11)  If 42dXax4

1
2 =∫  then a=…. 

 
 2  3 
 4  5 

2a    423
a63    423

a
3
a64

3
aX

4

1

3
=∴=∴=−=⎥⎦

⎤
⎢⎣
⎡      

Q(12)  If =∫ dXXsin52
0

Xcosπ
…………………. 

 
 4 5ln

4−  

 5ln
4  5ln

1  

 5ln
4

5ln
5

5ln
155ln

155ln
155ln

1 0coso90cos2

0

Xcos =+−=×+×−=⎥⎦
⎤

⎢⎣
⎡−

π
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Q(13) Find ( )∫ dXX

Xln 2

 

 
Let XdZdX     X

1
dX
dZ   ZXln =∴=∴=  

 
( )∫ ∫ +=+== CXln3

1CZ3
1dZZXdZX

Z 332
2

 

Q(14) If aXeY =  find the value of a which satisfies 0Y6Y5Y /// =+−      
 
 
 

2aor 3a       065a- a    

    e      0 e6ae5ea

eaY   ,   aeY

2

aXaXaXaX2

aX2//aX/

==∴=+∴

÷=+−∴

==

 

 

Q(15) If 2X3 XeY +=   prove that : ( )2
2

2
XY92

dX
Yd −=−  

 

( ) X322X3

X3X3

X3
2

2
X3

e9XXe9S.H.R 

           e922e9S.H.L

2e9
dX

Yd      X2e3dX
dY

=−+=

=−+=

+=∴+=
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Q(16) Find the equation of the tangent to the curve  
    π=−+ XYXXsineY  at the point (π ,0) 
 
 

( ) 01 =+−++ YXYXcoseXsinYe /Y/Y    when πX =  and 0=Y  
 

 
( )

πY    Yπ
YππcoseπsinYe

//

//

22
00100

=∴=

=+−++
 

π2-2XYπ    ππX
Y =∴=
−

2  

 
Q(17) Find the area of the region bounded by the curve of the two 
functions f, and g where: f(x) = 5  3X - X 23 + , g(x) = 2  X +    
 

( ) ( )
( )( ) ( )( )( )1X1X3-X   01X3X

03X3XX   0X-3  3X - X
02-X-5  3X -  X   2X5  3X - X

2

223

2323

+−∴=−−
=−−−∴=+
=+∴+=+

 

 
 

( ) ( )[ ] ( ) ( )[ ]
( ) ( )

844X32
XX4

XX32
XX4

X

dX 3XX3XdX 3XX3XA

dX 5X3X2XdX 2X5X3XA

3

1

2
3

41

1

2
3

4

3

1

23
1

1

23

3

1

23
1

1

23

=+=⎥⎦
⎤

⎢⎣
⎡ −++−+⎥⎦

⎤
⎢⎣
⎡ +−−=

−++−++−−=

+−−+++−+−=

−

−

−

∫∫
∫∫

 

         
Q(18) Find the volume of the solid generated by revolving a region bounded by the 
two curves X

1Y = and  1X =  , 4X =  Y=0 a complete revolution about X-axis. 

 

[ ] πdXXπV 4
314

1

2
== ∫  
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Q(19) ) If the volume generated by revolution of the shaded par  
around X-axis from X=-1 and X=K equals ( )210 ee2

−−π  find K  

 
 

( ) [ ]
( ) ( ) 5K  102K  ee  ee2ee2

e2
1dXedXe

10K22102K2

K

1

X2K

1
X2K

1

2X

=∴=∴=∴−=−=

==

−−

−
−− ∫∫

ππ

πππ
   

Q(20) Find the greatest perimeter of  a right triangle with 
hypotenuse of K cm   
 
 

K2KP

45     1tanosc
sin

sincos    0cosKsinK

cosKsinKd
dP

sinKcosKKP

o

+=

=∴==

=∴=+−

+−=

++=

θθθ
θ

θθθθ

θθθ

θθ

 

 

θcosK

θsinK K

θ

 Xe
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Answer the following questions  20 questions     Model Answer 
From 1to 12 choose the correct answer  

Q(1) If YsinX2cos =   then ....dX
dY =   at 

6
πX =   

   2    -1 

   -2     1 

230

6022

−=∴=∴

=∴==−

dXdX
dY

πY
dX
dYX

o

o

dY  cos-2sin60

   
6

Y   cossinY     cossin
o

∵  

Q(2) The equation of the normal to the curve XcosXsinXY +=  
      At 2X π=  

   π=X    2X =  

   0X =+ π   2X π=  

2   X    0dX
dY  2whenX    X2cos1dX

dY  X2sin2
1xY ππ =∴=∴=+=∴+=  

Q(3) The function ( ) 28 XXeXF −=  increasing on  
 

  ] [0,∞−   ] [4,∞−  
  ] [∞,0   ] [∞,4  

( ) ( )    4X      02X-8    eXXF XX/ =∴=∴−= − 2828               increase ] [4,∞−  

Q(4) If ( )22Xlny −=  then ( ) =3Y/ ……. 
 

  3
1  3

4   

  2  1 

  2X
2Y/

−
=  at X=3  223

2Y/ =
−

=  

−+  4
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Q(5) ( )

=
+

+∫ dX
X2sin1
XcosXsin2

0

2π

 

  0  1 

  2  3 
( ) ( )

( )
( ) 2

2

2

0

2

0 2

22

0 22

2
=+=

+

+
=

++

+ ∫∫∫ dXXcosXsindX
XcosXsin

XcosXsindX
XcosXsinXcosXsin

XcosXsin
πππ

 

 

Q(6) If ( )
X620
X3X21
XXX

XF 2

32

=   then ( ) =XF/  

  12  6X 

 32X   6X3 

( ) ( ) 3222
2

2
2

2
32

X2X4X6X
X620
X2X0
XX1

X
X620
X3X21
XX1

X
X620
X3X21
XXX

XF =−====  

Q(7) If the graph of ( )XFY =  contains the point (0,2) , 2XYe
x

dX
dY −=  

And ( ) 0xF > For all  X   then ( ) ...XF =  
 

  
2Xe3 −+   2Xe3 +  

 Xe3 −+    2Xe3 −+  

3e  Y    
2
3e

2
1

2
Y 

2
3C   Ce

2
1

2
Y    dXXeYdY   

Ye

x
dX
dY

2X22X2

2X22X
2X

+=∴+=∴

=∴+=∴−=∴−=

−−

−−

 

Q(8) The derivative of 6X  with respect to 3X  is ……. 

  6X6   3X2  

 2X3   2X  

Let 2356 X3dX
dV  XV    X6dX

dU  XU =∴==∴=   
3

2
5 X2

X3
1X6dV

dX
dX
dU

dV
dU =×=×=  
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Q(9) If θ

θ
2cos1
2cos1Y

−
+=  then .....dX

dY =  when 4
3πθ =  

 -2  3 

  2  4 

24
π3cscθcscdX

dY   θcot
θsin211
1θcos21Y 22

2

2
−=−=−=∴=

+−
−+=  

Q(10) =XXdX
d  

 
1XXX −  ( )1XlnXX +  

XlnXX   

( )1XlnX  Y  1XlnY
Y   XlnXlnY   XY X/

/
x +=∴+=∴=∴=  

 

Q(11)  If ∫ 2

X
1

X
5 dX X

1
5K= then K=…. 

 5ln   5ln
1  

 5ln−   5ln
1−  

  5ln−    

Q(12)  If ( ) ( )XlnlogXF 2X
=    then ( ) =eF/  

 0 e
1  

 1 e2
1  

( ) ( )
( ) e

1
Xln

XlnlnX
1XlnXlnX

1

2
1XF  Xln2

Xlnln
Xln
XlnlnXlnlog 2

/
22X

=
⎟
⎟
⎟

⎠

⎞

⎜
⎜
⎜

⎝

⎛ −×
=∴==      
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Q(13) Find the volume of the solid generated by revolving the plane 
region bounded by the curves :  1   X y 3 += , y = 0 and X = 0, X = 1 a 
complete revolution about X-axis. 
 

( ) ( )

π14
3212

1
7
1π

X4
X2

7
XπdX1X2XπdX1XπV

1

0

471

0

36
1

0

23

=⎥⎦
⎤

⎢⎣
⎡ ++=

⎥⎦
⎤

⎢⎣
⎡ ++=++=+= ∫∫

 

Q(14)  A cuboid of metal whose base is square .if the side length of the base increase 
at rate of 0.4cm/sec and the height decrease at a rate of 0.5m/sec  find the rate of change
of the volume when the side length of the base is 6cm and the height is 5cm  
 
let the dimensions of the cuboid X , X and Y  

40.dt
dX =    , 50.dt

dY −=       

YXV 2=∵  

sec/cm..
dt
dXXYdt

dXXdVdt
32

2

640625506

2

=×××+−×=

×+=∴  

 

Q(15)   Determine The intervals of increasing and decreasing of the 
function :  43XXY 3 +−= , then sketch its curve indicating on it its points of 
local maximum , local minimum and the point of inflection if exist   
 
 
( ) ( ) ( )
( ) ( ) ( ) ( )

( ) ( ) ( )⎩
⎨
⎧

∴+−=−
∴+==

−∴±=∴=−=

point minimum Local 1,6-  ve61F
point maximum Local  1,2    ve6    1F      X6XF

1,6 , 1,2 points critical      1X      0 3X3XF

//

//
//

2/

∵
 

Interval of increase ] [ ] [1,, ,1 −∞−∞→   
Interval of decreasing ] [  1,1−→  
( ) 4Y ,   0X     0  X6XF// ==∴==  

The point (0,4) is an inflection point  
Convex up interval   ] [0,∞− Convex down interval  ] [∞,0  
  

 ( )XF/

∞− ∞
 1− 1−−−− +++++++++++

 

g
sin

Dcrea

 

g
sin

incre
a

 

g
sin

incre
a

 0
∞∞−

 ++++++−−−− ( )XF//
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Q(16)  Find the equation of the tangent to the curve  

( )Xcos22logY e −=  at the point on it and its X-coordinate equals 4
π  

 

( )
4
π-XY    πX

Y
lnlncos2-2lnY   πWhenX
cos

sin2 dX
dY    4

πX   when
Xcos

Xsin
dX
dY

o

o

o

=∴=
−
−∴

==−==∴=

=
−

=∴=
−

=

1
4

0
0112454

1
4522

45
22

2

 

  
Q(17) In the given figure :  
 
Find the volume generated by 
 rotation AB about X-axis   
  slope of 8

3
8
14 =−=AB  

equation of AB 

8
3

0
1 =

−
−

X
Y   XY 388 =−∴  

( )838
1838 +=∴+=∴ XY    XY  

( ) ( )
[ ] πXXXπ

dXXXπdXXπV

562464364

4864964
1838

1

8
0

23

8

0

8

0

2
2

=++=

=++=⎟
⎠
⎞⎜

⎝
⎛ += ∫ ∫  

Q(18)  Using one of the integration techniques to find 
( )∫ + dXXsecXcos 2  

         
( ) =++∫ dX2XsecXcos 22  

 
( )( )
( ) CxXtanXsinX

dXXsecXcos

++++=

+++∫

22
2

2
1

2212
1 2

  

 
 

 1−  5 1  3 2 4

 1

 2
 3

4

 6  8 7

 ( )48B ,

 ( )10A ,

X
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Q(19) The base of a right triangle increase with rate 2cm/sec and the 
height increase by rate 4cm/sec if the base and the height are  
originally 10cm , 6cm Find the time rate of change of the base angle 
when the base angle is 45o 

 
 
 

( ) ( )
( ) ( )

14
1

dt
θd          

7
7

dt
θd2

2
45cos

145sec        2t        t5t23

1t5
t23tan45   45θ when

t5
7

t5
t23t52

dt
θd θsec     t5

t23
t210
t46θtan

2

o2
o2

oo

22
2

=∴=×∴

==∴=∴+=+

=
+
+=∴=

+
=

+
+−+

=×∴
+
+=

+
+=

 

 
    

Q(20) In the given figure : 
( ) 3XXF =  find the greatest area of rectangle ABCD 

 
 
 
 

( ) ( )

( ) 482232

012

8320432

43232
3232

4

2
2

3

34

3

=−=

<−=

=∴=∴=∴=−

−=∴−=

−=−=

A

X
dX

Ad
2X  X   4X     X

XdX
dA    XXA

XXYXA

2

33

 

 

 t210 +

t46 +

 X

 32Y =

B A

 C

 O

 D



 
 
 
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
 
 
 
   



 


