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IAnswer the following questions| 20 questions Model Answer

Q1) If F(X)=<2= , then F"(3) equals...........

X -2

® -36 Q@ -12

@ 6 @ 4

F/(X)=X=2=X __o(x_2)2 - F/(X)=4(X-2) - F"(X)=-12(X-2)™* =12

Q) If F(X) = In(X? + 1f + e*"* then F/(0) =

® 1+e @ 1
A e @0

F'(X)= X‘:X S +cos Xe*™ - F'(0)= :x01 +cos0xe” =1
+ +

Q(3) If F(X) = X* then F/(1) =.......

D e @ 1
® -1 @ o
Y = X* . InY = XInX .'.YT/=InX+1 ¥ = XX+ XX =1

Q(4) A body moves on the curve Y? = X° If %=1unitlsec when Y=-1

2
then dd—z at this moment equals....... unit/s

o -3 @ _3

4 8

® 3 @ 3

4 2
2y 3Y _3x2 X y_q.x=1 . 2(- 1)xﬂ = 3(1) (Lo.day__3
dt dt dt 2 dt 4
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Q(D) The slope of tangent to the curveY = In(2 ~J2cos X) at X =X equals

7 eauals ...
@ 1 @ 2
® -1 @ -2
/ _ _J2ZsinX I Ly J2 sin 45° _
Y= — 2 cos X X 4 -y ~ J2 cos 45°
IQ6) If Y = Je** + In(X + 1) then 9¥ dX ... when X=0
3 1
© 2 2 2
@ o @ 1
g—y=%( +In(X+1))_% (2e2x+x11)atx 0 g—;—%(e°+ln1)_éx(2e°+1)=%
cos(Tr + h)— 1
Q) lim—3—2
h—0
1 J3
®2 @ 2
_1 /3
S 2 ® 2
cos(M+h|-1 cos| T+h|-cosT
|I!_|l1 (3h ) 2=|j_|1)1 (3 h) 3 =dix(cosX)=—sinX=—sin60°=—§
l H _l
a® (%
® e @ 1
A e @0

-2
let-d=Y - X=-o .°.|im(1+Y)'\2r:|im[(1+Y)\1r} —e?
X Y Y—0 Y0




A= ngsinX dX = 2[- cosX]O%

_ z[(_
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Q(9) If F(X) = [X| then j f(X)dX = .....
CD -1 ® 2 5
- X 1 4

@0 @4 \ :

272 -2 -1 1 2
5] g :
Qo) [“Lax= ..
O 1 @ e
® o @ In2
J‘:eidx =[InXE* =In2e ~Ine =In2
Q1) [* Jsinxjax -

2

® o @ 2
® 1 @ 4

cos%} —(- cosO)} —2--1=2

Q(2) J; X dx -

D 7
3e?

d 8

3

Q@
@

le-h w|N

2Ine)

1 X 3

e In® X £"X23 g (Inez)3 In1
I A2 dX = { }
1

_8
3 3
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Q(13) Find the volume of the solid generated by revolving the region bounded by the
curve y = X° and the straight line y = 2X a complete revolution about, x-axis.

X?=2X . X*-2X=0 .. X(X-2)=0
X=0 orX=2
"4

- nj':(vf ~Y,2 hiX = nj: (4x% - x*hix

2
:11'|:iX3_1X5:| :Tr(é_z):ﬁ”
37 57 |73 5)715

_\'/

1 1

w [ —\ - 2% w
-

b
|Q(14) If ¥ = aeX prove that : XYY" +2YY' - X(Y'f =0

InY=lna+2  xX - XInY=Xlna+b

, X

InY+XY7=Ina

Y’ Y Y'Y -Y" 2
Y Y + X vz =0 xY

YY+YY+XYY-X

Y*=0
XYY 2yY - X(Y'f =

IQ(15)Find the absolute maximum and absolute minimum value of the

function y = —X = in the interval [-1.2 ]
1+ X

1(1+X2)—2X><X=1+x2_2x2 1-X* _
(1+X2)Z (1+X2)2 (1+X2)Z
1-X*=0 ~X=1o0orX=-1

F)-3 FeD-— FO)-1i-4
1
2

Y =

A.maximum =

A.minimum = —%
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page(5)

= X(InX)? - [2InXdX
= XX(InX)* -2 (xmx jxdex)

= X(InX)? =2(XInX - X)
= X|(InX)? —2InX+2]+C

|Q(16) Using on of the integration methods to find J'(In X)* dX

D |I D |

Inx)2 dX InX | dX
1

Y' nX| X < | X

IQ(17) Using one of the integration techniques to find j x+—'°"'s‘;(< dX
_ sz
J. 1+ cos X J. 1+ X
2 sin X cos X

—j—dX+joxdx L[ xsec® Lxdx + | zxde=D I

2 cos 2 2 cos 2 cos 5 - >

X X | sec” =
2 1 sin 21 X
IXsec 5 X+I—dX szec EXdX+J‘Tan?dX= 1]|2tan
Cos 2

1 1 X v X
i ZXTanEX—IZtanEXdX) +[tanZdx = XtanZ + ¢

X =4 . X=22
2 2\y 2T _ 32
[° (a-x X_[4X— 312_7
32, 32
-3 2 = 5
21" (c - x?}ix = 32
e
X3 2 .
z[cx— 3}0 . '

Q(18)If the line Y = Cdivide the area between Y = X?
and Y=4 into two equal parts then find the value of C

voaet 15
\

Y=C€

N N[
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e
1 - cos® X

passing through the point ( %,O) find the equation of the curve

IQ(19) If the slope of the tangent equals and the curve

dY _ j‘ J‘
dX 1_cos X 1-cos®’X

.°._[e'2 dY=Icsc XdX .. —Ze'E =—-cotX+C at (%O)
.—2=-cot45°+C .. C=-

1

A A
. —2e 2" —cotX-1 - 2e 2" cotX+1 takelnboth sides

A
2Ine? =In(cotX+1) - Y =-In(cotX +1)

IQ(20) In the given figure : F(X) = X® find the greatest area of rectangle

- Y

IEquation of AC is X+Y=5 -~ Y=5-X
A=X[5-Xx-x?) (05)¢c
A =5X-X*-X? > F(X) = X2
dA
ax =9 2X- 3X°

. d’A - X

X=1. > 1=—2—6X<0 ‘(0,0)B" (5,0)A » X

X=
.. A=1(5-1-1)=3square units

Y¢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
Ipoints B and C, calculate the area of the triangle A B C in squared units

dY dY dY
2X+3(Y+Xa)+2Yﬁ 0 at(-1,1).. =1

[Equation of tangent ; 1 1 . Y-X=2
[Equation of normal X 1 -1 . Y+X=0

Tangent interest the X-axis at Y - X =2 put Y=0 ..
Tangent interest the X-axis at Y+ X =0 put Y=0 ..

Area of A ABC equal 1, 2 x1 = 1square units

2
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IAnswer' the following questions| 20 questions Model Answer

Q(1) If Y =sin2Xcos2X , then Y”(E) equals :........

3
D@ -4 @0
® 443 @ 8

Yy = %sin 4X Y/ =2cos4X . Y = _8sin4X - 8sind x 60 = 443

Q(2) If F(X)=Xe™ then F’(l) S

2
® o Qe
® e @ e!
F/(X) = e - 2Xe™?* . F/(%)=e_1—e"1=0
_yv21n X d’Y _ _
QE3) If Y=X Ina then DG at X=4
D1 @ 2
® 4 @ 1
dy _ X, (a,1)x _ X
&_zxm“[xxajx = 2xInX + X
&Y _ofjnX,a,l _ 2o(InX L&Y a1y 2_2_1
y_z[lna+x><mx)+1_z(lnm+1) “dxs‘z(x"a)‘x‘4‘z
Q(4) The sides of a right triangle with legs X and Y and hypotenuse Z
increase in such a way that % = 1and c:: =3 2\1/. at the instant when X=4
. dX
d Y=3 what is =—
an what is dt
D 1 @5
® 2 @ 1
2, y2 _z2 . oxdX , oydY _57dZ . ydX ydY _,dZ
X +Y =Z ..2Xd1~+2\/d‘r ZZd,r "xdf+ydf Zd'r

dX , 3, 1dX _ gdX _5 . dX _
4d1_+3x3d1_—5x1 ..5d1_—5 ot 1
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Q(B) Slope of tangent of ¥=1+dJ2cscX+cotX At (4 ,4)

@ -2+ /2 @ -4

® 2 @ -1

dy _ 2 csc XcotX —csc? X atX = -2 xd2x1- (q/_)2 -2-2=-4
dX

IQ(6) If The line Y=X is tangent to the curve Y = X* + K then K=

@ 2 ® 2
1 1
2X =1 X=%.'.Y=% %:(%)2+K K=%
Q) lim tan Z(Tsr + h)— Tan( 4)_
h—0
® 2 @ 4
® 342 @ 243

= F/(tan2X) = 2sec? 2X at X = % F/(% ) = Zsec2(45°) - 4

IQ(8) If X=t*-t and Y=43t+1 1 then 9Y ot t=1 is

dX
1 8
® 8 ®3
3 3
® 3 OF
dX _ 342 ¢ dY ___3 LdY __ 3 1 _3.1_3
dar dt  2/3t+1 TdX /341 3H -1 22 4
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Q(9) If the function f is continuous and even on R and j: f(X)dX = 7
and [ g(X)dX = 2 then [ [2F(X) - 3g(X) - 5}dX =.....

® -18 @ -8
® 10 @ 14

4
Ig(X)dX=—2 .2x7-3x-2-[6X]f =14 +6-(20-10) =10
2

Q(10) If F/(X) = % and F(JE) = 5 then F(e) =......

® 5 @ In25
A 6 @ In5

1
F(X)=2InX+C..5=2Ine?+c ~.5=1+C ..c=4 . F(X)=2InX+4
~Fle)=2Ilne+4=6

Q(11) j: [ %2 - [x -1 |dx-=....

@ o @ 2
® L @ 1

= [, e - a=-xax+ [ [x* - (x-p)]ax =2

Q(12) If j'j n(X + 1) dX = 15 then the value of n=.....

D1 @ 2

® 4 @ 3
[x+1yf =158 - 4 -1"=15 - 4 -16 - n=2
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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 F(X) = X? + 1, Y-axis and the two straight lines Y=5
a complete revolution about Y-axis

V= Xy

V= [y - 1)y =
e |
A{(g-2)-(3-1]-m =

1 2

/
IQ(14) 1f Y- XY =sinX prove that :Y' +Y = 12—YX
Y/_(Y+XYI)=COSX ~Y' —-Y-XY' =cosX

Y/ Y - (Y XY")=—sinX - Y'Y —Y' —XY" = _sinX
Y'(1-X)=2Y' —sinX

n_2Y'—sinX _ 2Y" _sinX _ .. .
Y X 1% 1-X adding Y to both sides
v/ y-2Y _sinX ..y — sinX

1-X 1-X ' 1-X

[QUI5) If Y=e™J22 , —1<X<1prove that: (1-X2)¥' =X*Y

|nY=|ne"‘(l+—X —Ine” +|n(1+x = X +1(n(1+X)=In(1-X))

1-X 1-X 2 2
LY g At 1) g1 1-XeleX g, 1 _—14XP+1

re 21+X 1-X 2 (1+X)(1 X) 1- X2 1_ X2
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la(16)find j 3’2 +9 4x

__1,- o X D I

=-5e (3X+5)+‘|.2 s | o
1

=-5e (3X+5)——e 3 _%e—zx

2X+1 dX

IQ(17) Using one of the integration techniques to find I

2:(*1 dX = [ (@Xe™ + ™) ax =[ (2Xe*)ax + [ (% )ax

D /
2;( e‘-"’x =2 x4 I 2eooXdx = —2 x> _ Lo
S | _1gsx 5 5 5 25
5
I2X+ 3 dx=—2 xeox - 2 gx _1g-0x
e 5 25 5

10 Xe—5X 2 e—5X _ ie-sx — _ie—5x(lox + 7)
25 25 25 25

IQ(18) If you know that F(0)=5 Use the opposite figure which represent
The graph of F/(X) to find F(6)
Y

[oF/ (X)X = [F(X)J5
F(6)—F(O)=%x6x5:15 1
F(6)=15—5=10 ] Oo 1 2 3 4 5 6\




ICaIcqus Exam 2017 model (2) page(6)

Q(19) If f (x) =4 + Cot X - Sec® X, find the equation of the normal to the
curve of the function f at a point lying on the curve and its x-coordinate

LL}
equals 2

Whenx=% Y=4+cot4d5° —sec’45° =4+1-2=3

F/(X) = —csc? X - 2sec? Xtan X at X = 45°
F/(%) = —csc? 45° — 2 sec? 45° tan 45°
=-2-2x2=-6

|IEquation of normal y_3

X —

1
6

INE

IQ(ZO) 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

4+— >
2X+2Y =30 . X+Y=15 . Y=15-X . v
2mr = X .'.rzi
21T2
oy o e X P 15— X) = L3215 - x) — L (1532 — 3
Vp— xy_n(zTrj « (15 - X) = 22 X2(15 - X) = L (15%2 - x°)
d_v—L —_ 2 = * —_ 2:
&Y - Lox-3x) -0 .30x-3x*=0
2 3X(10-X)=0 - X=10 .Y=15-10=5
v =-L(15x10% -10%)- 300
m 411

¥ If the tangent to the curve Y =J/X passes through the point (-1,0) find
the equation of the tangent and the normal at the point of tangency

JX-0
X

1
Slope of tangent %(X)_Z Slope of tangent N1
/X

11 . )
m——atme - 2X=X+1 .. X=1 ..pointof tangencyis (1,1
2/X X+1 i pol gencyl (’)

|[Equation of the tangent ﬁ:%
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Answer the following questions| 20 questions Model Answer

From 1to 12 choose the correct answer

QU) If X=2n+7, Y=vJn® , n=1, then9¥ -

dX
3 3
@ 3 @ 2
® 2 @ 6
X _ 4y &Y _3,2 .dY_3.; 1 .4y _3
dn_4n an 2" Cax 2™ *7n whenn——l..dx—8
3
Q(2) Which of the following functions satisfies the relation :XY3 =Y
@ Y=%(X+1)4 @ Y-=sinX
@ v- % @ Y=g
Y = e¥
Q(3) If F(X) = 2% then F/(3) =...........
® 8In3 @ 8In2
® 9In2 @ 9In3

F/(X) = In(2)2* when X=3 - F/(X)=1In(2)23 = 8In2

Q(4) A point is moving on the curve of Y = X? the rate change of the area of triangld
formed from the tangent to the curve and the perpendicular from the point of tangency

dx A

and the X-axis If Fr 4cm / sec and X=2cm is equals ..... |

@ 4cm? /sec @ 12cm? / sec \ " Y
® 8cm? / sec @ 10cm? / sec T/ 7
A=lzxy -9 _ox - tane - tan8 =L =2x . Z =L ..

2 X z 2X
x3 . dA _ 3 y2dX

1 _ 2
y S It = 12cm® / sec
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] Tan(g + Zh)— J3
QB) lim h =

h—->0
@® -8 @ 4
ON: @ -4

2
F'(tan2X)=2sec?’2X when X =1L 2( 1 ) =8
6 cos 60°

Q(6) The ratio between the slopes of the two curves
Y=In3/X+1 and Y =In5/X +1 when X=za is

D 3:5 @ 1:1

® 5:3 @ In3:In5

\/1=In3+%ln(X+1) : \/2=In5+%ln(X+1) 1:1

0 [

O 3In|X| @ 3Inin|X|

€) %In|X| @ %In In|X|
1

R E e e T e

a® fim($25) -

O 2 @1

®d ¢? @ .*

|lm(x N 2)x+4_|lm( 1 Ji 3JX+4 !(lmo (1 . xi 1)x—1+5

3 3\’ 3 3
—Qmo(1+x 1) x!!mo(1+x 1) =e’x1=e
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Q(9) If [[F(X)+2]dX =X’+aX*+9 and F(1)=7 then a=....

® 3 @ 12
® 6 @ 9

FX)+2=3X*+2aX ~F1)+2=3x1°+2a ~.7+2=3+2a..a=3

Q(10) If Y = ae®* + sin(In X) where a is constant and if g—; =e’+1

at X=1 then the value of a=....

® e ® %e

® 2e @ 3e

dY _ 2ge*x 4 L —1- 9 ez 4 1 - 2qe?
ax = 20e +xcos(InX)whenX—1..dx_Zae +qcosinl = 2ae® +1
.e’=2a° a=%£

2

Q(11)In the given figure: A rectangle is inscribed between
Y = 4X%and Y = 30 — X* what is the maximum area of
® 2042 @ 4042

® 3042 @ 50 ]
A = 2X(30- X2 - 4x?)=2x(30 - 5X?)= 60X - 10X°
A'=60-30X* . X=42 . A=40/2

1 e’ 3
®e p ®?—§
B e’ -e @D e? -2
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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 'rr'langle complete revolution

labout the side of length 8cm (062
Slope of AC-6-0__3 B
0-8 4 < \r >
. — 3 (80)C
IEquation of AC Y = —zX +6
(3%, Voaw [ (9
Volume = L (-3 +6)ax -m (Ex +36- 9xjdx
9X’ 9X*
[16 3+36X 5 }0—9611

IQ(14) Find the equation of tangent to the curve
Y = (X-1)e* + 3InX + 2 At the point (1,2)

dy 3

o -(X-1)e*+e (1)+X
F/(X)=eX+(X-1e* ~F/'(1)=e
y-2_

X-1

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

_1e X+ X , find its points of local maximum , local minimum

1o X+ X
dy _ (1+2X0 - X+ X3) - (- 1+ 2X)1+ X + XP)
ax (t-x+x2f
1-X+ X2 +2X=2X2 +2X° + 1+ X+ X2 —2x -2X* -2X>  _,y2 ., _2(x? - 1)
(- x+xf (t-x+x2f (1-x+xf
X(-1=0 ~(X-1)X+1)=0 - X=1orX=-1
The point [—1,1) is local minimum \ / \
3 — 00 e 0}
The point (1,3) is local maximum S___:;|++++1 _____ >

Decrease [-1,1] increase |-1,1]
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Q(16) Find _[ (2X - 3WXZ—3X+ 5 dX

lLet z=X?-3X+5 -dzZ=(2X-3)dX - dX==9%

2X-3
J@X-3)XF - 3X+5 dX = [ (2x - 3/Z 504 j/_dZ—§ZZ+C
%(2x—3)z+c

IQ(17) Using one of the integration techniques to find
[ X(sin X + cos X)*dX

I (sm X + cos? X+ZszcosX)dX
j X(1 + sin2X)dX

| = X(X — %Xcos ZXJ — I(X — %cos 2x)dX

D I >

X | 1+ sin2X =X(X—;XCOSZX)—XT—%SMZX
=5 - 2)( cosZX—zsm2X

IQ(18)Find the area between the two curves Y = cos X
and X-axis In [0.2] )

cos X

costX =0 .. \3%;_"_57"
mx =1 —>X=% of & g\/
3 3 -1
ormX ==~ -5 X==
2 2 v
3

1
A = I ? cos TXdX — \ ? cos TXdX + j cos TXdX
0

2
_ [sin nX}é B [sin TI'Xi| N [sm TI'Xi| _4
B T3 o

™ m

N=  Nw
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e’ (X +4)X-3)
X - 3X
lcurve passing through the point (1,0) find the equation of the curve

and the

Q(19) If the slope of the tangent equals

dy e "(X+4)X-3) e '(X+4)X-3) e '(X+4)

dX X2 - 3X B X(X-3) X

vav _X+4 : vav _ [ X+ 4
e"dY = 242dX ..je dY_j—X dX

jeYdY=jl+%dX ~e'=X+4InX+C

~e’=1+4In1+C -~ 1=1+0+C .C=0
e =X+4InX

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

OA=X , OB=Y AC=X-3

__'_L- __9X ‘\‘B
tanBAO= _X—3"Y_X 3 ‘
(o]

1 5 X
Area of AAOA= 2><):><Y_2 X3
dA_5 2X(X=3)-X* v ex_0 - X—6
dX~ 2" (X—3y

.5)

>
N\
Y If the tangent to the curve Y = X’passes through the point (3,5) find
the equation of the tangent

A 4

ILet the point of tangency (X, Y)

. Y-5_ . X2-5_ X2 _B_ 2X%_
..X_3—2X . X_3—2X s XT=-H=2X"-6X
2 X?-6X+5=0 . X=5 orX=1

points of tangency are (5,25) or (1,1)

Y -25 Y -1
X5 100rx12

Tangent equationis ——==
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Answer the following questions| 20 questions Model Answer

From 1to 12 choose the correct answer

Q) If Y= 1 and X = m+1 then g;:... when X=1
@ o @ 1
©) % @ _1

m-1_m+1 . 4 ooy Ayt dY g2 2 _ _
XY =M=t iR g o XY =1 o Y=ge= X o S X = A1) =

2

Q(2) If X2 +Y? = dY at(3,4) equals......

25 25
@ 5> ®—6—4

25 7
9 27 D 27

dy 3

oxaoydY _o .dY_-x .y "V X4x ~434 35

dX TdX Y TTgx? Y2 42 64
Q@) If sinX=e’ and 0 < X < 1 then g;
® tanX @ secX
® cotX @ cscX

vdY | dY_cosX_costcotX

cosX =e e
dX dX e sin X

Q(4) a particle (X,Y) is moving along the curve of the function Y = VX 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 08 at the same moment ?

® 5 @ 4 3l
L @ 3 :
i_\::%x_f‘c’i—f when X =4 VY =2, zx 4cm / sec . R
1 hE 1 2 3 4 5'
Y i . 20)d0 _ _ 1.3 dX
Tane—x—x ..(sec O)d_r X ar

2
X=4 9X = 4 sech = ZJ- d1' ( %(4)‘? x 4) —(ﬂj = ~1rad /min

dt 4 5
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Q(5) The slope of the tangent of the graph of Y = In(Xz) at X=e? =

) 2_12 %) e_22
> 3 °%
Y=2Inx ~9Y_2 when X=e? %ﬂ%
6)If ¥ = e™ then 9X —
IQ(6)Tf e” then o
D ne™ @ l_nex =
® [ne™ = @ ne™
r‘nenx
. In(4+h)-In4
Q™) lim -
h—-0
@ 4 @ In4
® 2 @ e
. In(4+h)-In4 _, 1.1
I.fﬂ;‘ - —F(Inx)_x_4
IQ(8) The absolute maximum value of the function F(X) = I"TX
D e @ Not exist
1
Q2 @ 1
Lax-1Inx
| .
F/(x) = X v fxxX=1InX=0 :1-InX=0

InX=1 - X=e .o.F(e)=lnTe=%
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Q) If [°, (X" + K)dX =16 then K=...

® -12 @ -4
® 12 @ 4

8 2
[XT+KX} =16 ~[32+2K]-32+2K=16 ..4K=16 .K=4
2

Q(10) [3 sin(3X)dX =......

O -2 @ 2
_2 2

® 3 @ 3

[—%cos 3)(};I = —%(cosn — cos 0) =%

Q(11) The area of the region bounded by
the curve Y = -X* + X + 6 and the line Y = 4

3 7
® 3 @z
9 33
@ 3 S F

— X2+ X+6=4 . X*-X-2=0 ..(X-2)(X+1)=

(L x? .. 6 )
L(—x +X+6—4)dX_[ T +2XL_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 [¥(X)dX =8 the value of [ Xf'(X)dX =.........
X

FX) | F/(X)
0 2 5
4 -3 11
® -20 @ -13
® -12 @ -7
XFOO - [FX)aX = 4xF(8)-0xF(0)-8 ety
=4x-3-8=-20 1 [ F(X)
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|Q(13) Find the area bounded between curve Y =1 - X?
and X axis from[0,2]

1 2
1-X?)dX + | (X? -1)dX
.[o( xs? XJI( , )2 ) | ﬁu\ o
L IRIE LI S5 B 1

IQ(14) Find the area of the region bounded by the
two curvesy=3-X*, y = [2X]

3-X2=2X ~X*+2X-3=0

X+3)X-1)=0 . X=1 \.[
3-X?=-2X . X?-2X-3=0 _
X-3)X+1)=0 - X=-1 i A

A= [ [x¢) - @] ax + [ [3x2) - @x)] ax = L2

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

Z ABO increase by rate % rad/sec (o is the origin ) find the rate of
Ichange of the area of triangle APB when A a distance 4cm from O

A=%x8xvxsine=4vsine

cosO = % .. Y =8cos0

- A=4x8xcosBxsind=16x2cosBsind B
dA de 6 %
A =16sin20 .'.F=16x200526xa Y '))

when X=4 .'.sin9=% - 8=30°

LHA o 1.1 A
SR =32xgx5=08 (o) X

v
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|Q(16) Using one of the integration techniques to find

ExV% + 3 dX

2 . dz Lo dZ
et z-x*+3 . L-2x . dx-9&

3
:dz _ . 1. 2.2 _ 1|2, 3R] -
onz 5% 2_[2 dz = 5 3{2} 3{(x +3}0

IQ(17) Using one of the integration techniques to find
fﬂ sin®X cos® XdX

3

0 2 0
j (l sin ZXJ dX = %j (sin 2X)?dX

0]

o
3
0
1 1. _ 11 1
_[ [2 2sm4x)<:|x_ [ZX+8cos4x}

3 i
3 3

la18) If _[[F’(x) +X2 |dX =2X* + €X2 + 2 and F/(1) = 4 and
F@)=6 find F(-1)

X)X =6X2+2CX L 4+1=6+2C .C=-1

2
F/(X) = 5X - X - F(X)=I(5X2—X)dX=%X3—%XZ+C
. _ e-_16 . _5y3_1y2 16
F@-6 .c--18 LX) -8x-Lx - U
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|Q(19) If the slope of the tangent equals 2XY and the curve
passing through the point ( 2,1) find value of Y when X=3

dy _ . [dY _ : 2
=Xy - jY _IZXdX s InY=X*+C
In1=2°+C ..0=4+C .C=-4

~InY=X*+C whenX=3 .. InY=9-4=5

~InY=5 - Y=¢°

IQ(20) Find the dimensions of the cylinder of maximum volume which
can be inscribed in a sphere of radius 3cm

ILet r is the radius of the cylinder h its height

2 hz_ 2 L W2 _2_ .2 _h_2

r+[2) =3 ..r+4_9 Srr= )

Volume of the cylinder

e _h*\_ _h

V="1r xh—ﬂxhx(Q 4)—1T(9h 4)

dV _ (o 3.2 32 2.3 .._J3

dx‘"(g 4h)—0 23n=9 ow=3 h=Iem
2

_g_[d3) _g_9_27 . _3/3

.rr=9 [2 =9 1-2 r—zcm

V=
2

V=ﬂ(3f XJ2§=27§/§” cm3

Y

dY
+de—0

XY =8

XS
. X(2X)=8 .. 2X*>=8
the two points are (2,4) , (-2,-4)

Equation of the first tangent

Equation of the second tangent

the line its slope — 2

2XP=4 L X=12

Y-4_ 5 .v_a_.
) 2..Y-4=-2X+4
+

4

X+2

Find the equation of the tangents to the curve XY =8 at which are

parallel to the line Y+2X=9
.dY _ Y
X

—x=-2 ~Y=2X
~Y =14
~Y+2X-8=0

=-2..Y+4=-2X-4 -"Y+2X+8=0
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Answer the following questions| 20 questions Model Answer

From 1to 12 choose the correct answer

Q1) If F(X) = X"sinX then F/(X) =..........

@ X"!(Xcos X + nsin X) @ X"(X cos X + nsin X)
® X"!(Xcos X + sin X) @ X" '(cos X + sin X)

F/(X) = nX""! sin X + X" cos X = X" !(nsin X + X cos X)

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

Y =60-3X .. F(X)=XY =X(60-3X)=60X-3X?* .. F(X)=60-6X
.60-6X=0 .. X=10 .. Y=30 ..XY=300

Q(3) A point moves on the curve XY? =12 At point (3,2) then % =
@ -4 @ 3
_1 _3
©) 3 >
2 ay _o . dy _ Ldy 4 _ 1
Y+2Xde—0 ..4+12dx—0 - ax 12 3

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

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

© 4 @mn
m 3
Q 3 @ s
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Q(5) If sin(X-Y)=

X—-Y then 9 -

Xelnx2 — X3 . ix3 3X2

dX
@ cos(X-Y) @ 1-cos(X-Y)
® sin(X-Y) @ 1
( g;/(j cos(X - Y) = g;/( - cos(X - Y) - g—;/(cos(x ~Y)=1- g—;/(
g;/( cos(X — y)—g—;/( —cos(X-Y)-1 . g;'( —1
IQ(6) If F(X) = e"* then F/(1) =
O 2 @ 1
® e @ 3
F(X) = e"* = X* > F/(X) = 3X% = F/(1) = 3017 = 3
IQ(7) The derivative of the area of a square with respect
to its diagonal (Z) when Z = JB is ...
® 1 @ /5
@ L
d /3 7z
_ 152 . dA
A=2Z" S0z /5
IQ(8) d xelnx
D 1+2X @ x+x?
® 3x° @ x3
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10
Q)| log; X* =
® 8 @ -8
® 15 @ -15
jlo jlode j —dx - [5 XTO =15 remark [log, X InX
|nX3 37 — Y InY
1
Q(10) I(X“ + sin'! X):ix = e,
-1
o i @ o
® £ @ 2
1 1 571 2
IX“dX + Isin“ XdX = [X_} + zero = =
A 3 5 |, 5
1
jsin“ XdX =because it is odd function
-1
1
Q1) js" NG dX =........
0
D 4 @ 20
® 5 @ 3
'5XdX - 5 5t _.5_1-
|n5_[05 dX =n5x 2=} =5-1-4
21g, X _
Q(12) L 22 X =
2
) T3 @ In3
In 3 1
@ 2 ® 3
2 I|">3< | 1 P 1 1
nos _ . N 21 (2_1) = 1_
.[1 In dX .[1 In3dx [InBXl In3(2 1) In3
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|Q(13) The opposite figure shows the graphs of the functions
F(X) = X* + 8 and g(X) = X* + 2X (i)find the two points A and B
I(ii) find the shaded area A B
(iii) find The line X=C which divides

the shaded area into two equals part A

[[10x> -8)- (x* + 2x)hix >
=j0[8—2x]dxz[8x—x [ =8c-c?

~.8=8C-C? ~.C*-8C+8=0
cC=4-48

|Q(14)_In the given figure : find [[ F(X) [ F/(X) dX

1y

[TFeO P F(x)ax =L [FO0P} 2
S F)

=%[F(1)—F(0)]=%[0 -2°]- 230 N 7

IQ(15) If F(X) = X - % discuss the convexity if found and find the

inflection point

F’(X)=2X+%

16 2X°-16
F'(X)=2-22= e

2X*-16=0
X=00orX=2
H_/

refused
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|Q(16) Find [ e"*dX

letJX=U -dU__1_ . 4x_2/XdU=2UdU

dX 2JX
zj e’Udu
D I
ule - 2je”UdU=2Ue“—e“=2Ji e’
1]e"

IQ(17) Using one of the integration techniques to
find [? JT+ sinX dX

2 [an2 X 1 cos? XX + 2sin X cos X
L '/sm > + cos X2 +Zsm2cos2 dX

2l X os XY _ﬁ-z z) _
L J(sm2+coszj dX = . smz+cos2 dX =

C2cosX s 2sin X -
[2c052+2$m2}0 2

IQ(18) Find the equation of the tangent and normal to the curve
2+InXInY = X* +Y at the point which X-coordinate is 1

Liny+XinXx=2X+Y at X=1
X Y/

When X=1 .. 2+InlinY=1*+Y - 2=1+Y .Y =1
%In1+%ln1=2x1+Y’ ~0=2+Y Y =-2

IEquation of tangent : ;—:1 = -2
y-1_1

IEquation of normal : X—1- 2




ICaIcqus Exam 2017 model (D) page(6)

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

X?=2X . X*-2X=0 .X(X-2)=0 )
X=0 orX=2 1
v = [ {2x - x*) dx > 1.
v = [ ex - x*) dx !

2 2 4 . X° *_16 ?
V=j0(4x2+x4—4x3)dX=[ 2 +?—x“]0=ﬁ _3 U

IQ(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

|Find the point on the curve X2 + XY +Y%2=3
at which the tangent is parallel to the Y axis

dY dY dY

2X+ X pr+ Y x1+2Y =0 . d—X(X+2Y)=—(2X+Y)
dY = 2X+Y _

-~ the tangentis// Y — axes .

1 . 0 X—_
X X:2Y-0 S X+2Y=0.. X=-2Y

(-2YP-2YxY+Y2=3 - 4Y2-2Y?24+Y2_3=0 .3Y?=3 .Y?=
~. Y =+1 points are (- 2,1),(2,—1)
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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 F”(%) equals :

4 4
O - 9 @ 9
®2 @ 4

2
F/(X) = —csc? X . F”/(X)=2csc® Xcot X  =2(2)1)=4
_3X-5 ,_ d’Y _

Q(2) If Y= X 2 ,X=1 then D
@ -12 @ 6
® 12 @ -6
dy _3(X-2)-3X+5__y p2 . &Y _px_pyf . dY_ _gx_2)°_6
dX (X 2) ( ) T dAX? ( ) e ( )

1
@ 2
Q@ -2
dY _ x__1
ax - In2x2 2In2

Q(3) The slope of tangent to the line Y = 2! at X=2

® %Inz
—In2
@ 2

length of each edge of the cube

Q(4) If the volume of a cube is increasing at 24 cm®/ min and the surface
area of the cube is increasing at 12 cm? min, what is the

@ 2 @ 8
@ a/2 @ 4
3 . dv 2 dX 2 dX
v-x .o L 24-3¢ X, (1)
A=6xt - 9A_ 1pxdX 12_12xdx (2) .. by dividing
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Q(5) If F(X) = 2X* + X -1 and g(X) = ¥yX then (F°g)/(%) _

® -3 @ 3

® 1 @ -1
(Fog)=2X+JVX -1 .- (Fg)y =2+ 2}>_< =3
IQ(6) If 25 sinXdX = .

O 4 @2

Q Z @ 1

[In15 5C°sx}: [In15 5" - In15 51} B %

Q7 [Lax -

D e @ In2
A 2 @ e2

InXE® =In2e —Ine = In2

the functionF(X) and the X-axsis equal 8 units?

then|. (1 - F(X))dX = A
® -3 Q@ 2
® 13 @ 3

A 4

I:(l - FX)dX = I:ldx - I:F(X)dx [X3+8 =5+ 8 =13

IQ(8) In the given figure if the area bounded between the curcveof
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Q) If j:F(x)dx - 12, then [ F(4X - 1)dX =....

@ 12 @ 4
A 3 @ 110

atX=1.Y=4X-1.Y=3 and atX=2 Y=4(2)-1=7
7
letY = 4X -1 .. dY = 4dX .. I F(Y)dY =3

3

"Fv)ay = [ F()ay = 2x12-3
I 4-‘; 4

3

Q(10) If g—;/( = YcosX then Y= ... where a is constant
(-D ae—sinX @aesinx
@aecosx @ae—cosx

Y

y — esz+C — esz

Y _ cosXdX - j dv" - j cos XdX - InY = sinX + C

c .
x ef = aesmx

Q(11) LTcosX| dX

O 1 @ 3
A 2 @ «
E cosX dX — j'; cosX dX = [sin X]O% — [sin X]%
—(1-0)-(0-1)=2 2

Q(12) If j: (3x2 - 1)dx = K - 2 then K-=.....
D o @ 2
A1 @ 3

[X?-xf=K’-K=K*-2 - X=2
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|Q(13) Find the area bounded between the Y = 2X* and Y=2X+4
2XP =2X+4 .. 2X*-2X-4-=0
X -X-2=0 . X=-1lorX=2
A=[[ex+4)- 2x2]dx

2X T’
A:[X+4X } L A=9

-1

IQ(14) If Y = tan® X prove that : dzz =201+ Y)1+3Y)
g;/( 2 tan X(sec? X) = 2 tan X(1 + tan® X) = 2(tan X + tan® X)
:xyz = 2(sec? X + 3 tan® X x sec’ X)

gxi = 2(1+ tan® X + 3tan® X x (1 + tan® X))

g;‘/z —21+Y +3Yx(1+Y))=2(1+y)l+3Y)

lQ(15) let F(X) = mﬁ)

find intervals of increase and decrease and discuss the convexity

F(X)= In(X 2)—In(X +1)

F'(X) = 1 _X+1-X+2 _ 3
X—7~ X7 X=2)(X+1 X’ _-X_2
~X=2o0orX=-1 oncrease |-, , 2,00
Fx)=—3@X=1 o . x_4
(X2 -x -2f 2
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IQ(16) Using on of the integration techniques to find I X? In XdX

[ X InXdX = 5 X In X - [ £XdX

~Iyemx-yixic

D I
In X Xz
¥ |5 73 9

3

IQ(17) Using one of the integration techniques to find
J(cosX +sec X)?dX

[ (cos® X + sec® X + 2)dX =

J

(1+cos2X)+sec’ X + Z}iX

IG|H

(X+M)+tanX+2x+C

1
2 2

IQ(18) If %/7 g—;,( +6X -1=0 find the relation between X and Y

AnvdY _ 4
ZNdX 1-6X
J24¥aY = [ (1-6X)ax

()

YZ2=X-3X*+C

j%vgdv = [(1-6x)ax

NW|N =
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|Q(19) Find the equation of the tangent and normal line for
tan(Xy) = X at the point (1, )

Xy + V]sect(xv) =1 attZ) -y =1-T

1
2

I, 1T 21T _
_Y+Z]SQIC Z_l 1

/ E:— * I=——E
Y+4 5 sY >4

lequation of tangent :

IQ(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
Iconstructed inside the cone

8_8-h .g _48.-6h
6 r

: 6h=48-8r ~h=8-Zr Z

~V=mr’h V()= nr2(8 -%r) = 8Trr? —%Trr3 = L
V/(r)=16mr—4mr’ =4mr(4-r)=0 .r=4 h
V' =16m-87r v'(4)<0

_g.4 o 4 ,_8
h=8 3r 8 3><4 3

v

|
%
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Answer the following questions| 20 questions Model Answer

From 1to 12 choose the correct answer

- X _ _m
Q(1) If Y = cos 4X then e =....When X= >
@ o @ -8
® 16 @ -16
i d’y
& -asinax LY 16cosax at x- e -16cos4x 7 =-16

Q) If F(X) = €1 then F/(0) =

e

D 1 @ -1
©N0 @ e

FX)=1+eX -~ F(X)=-e* . F(0)=-1

Q(3) If F(X) = (1+sinX then F/(T)=__..

D o @ 3

@ 4 @ 12
F'(X)=2(1+sinX)cosX = 2(1+5sin90°)cos 90° = zeo

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

dy dX _
and ar = 3 then a9t

oljos Ol|lh

@
@

gljor Vot

Q)
® -

dy dX dX .dX _ 6
th+\/d1_ 0.2x3+5d1_ 0 el
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Q(5) If In(XY) = X then the slope of the tangent at X=1

® o Q@
@ e @ 1
Y—;(\)/(Y/=1whenX=l Y =1 ~Y=e ...%\/’=1 v _o
IQ(6) If X = tanY then g—;/(:
1 ® 1
1+ X2 Y
® 1 o
1+ X° T
1=V sec?y .Y = 12 = cos’Y = 12 1
sec” Y 1+ X
tan X F(X)—F(E)
'Q(7) If F(X) =" then llm
X—)% X_E
O e @ &
@26 @Zez

2
F/(X) = e™* x sec? X .. F/(EJ = "™’ | sec? 45° = e x [LJ = 2e
& m 2

Q(8) If F(X) = e" ' then F/(0) =

® -4 @ -1
® o @ -2

2 3
F/(X) = —3X_ =2 inX*-2x+1 . p/(g) = =2t _
M= o1 0)==

-2
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Q(9) If j (tan? X — sec? XF(X)dX = 3 - X* then F(X)=...
O 2x @ -2X%
® X @0
diX [-F(x) =dix(3—x2).-. —F(X)=-2X -.F(X)=2X
1
Q(10) j 5% In 5dX =......
(0}
@ 5 @ 3
® 4 @ 20
5 =5-1=4
3 3 2
Q(11) If j [2F(X) - 4HX = 6 and j F(X)MX = —1then j FOOAX = oo
1 4 1
@ 7 @ 8
@ 10 @ 5
3
sz X)dX -[4X} =6 - szde (12-4)=6 .. 2[ F(X)dX = 14
1
3 3
= [F(X)ax =7 jF(x = [F( )dX+IF(X)dX=7+1=8
1 1 3
Q(12) If \/=e*°"x+alncosX+j3d—x and 9¥ — 2¢ + 1 when
o 1+ tan® X dX
- 1T -
X'T then a=...
D e @ 1
®d 2 @ -1
dY tanx asinX _ 2 yotanX
ax - = secC X:Y T oosX - sec” Xe atanX
o . dY _ o) 5= Ca=-
atX =7 o e(2)-a=2e+1 ..a=-1
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|Q(13) Find the area bounded between the two functions XY =2

and X+Y=3
y=§ and Y = 3 - X % X +X-3X+2=0.X=1orX=2
f(3—X—%)dX=[3X—>§—InX}
=[6—2—2|n2]—[3—%—2|n1]=4—2|n2—%=%—2|n2

|Q(14) If F”/(X) = sin X + e* and F(0) = % , F/(0) = % find F(X)

F/(X)=-cosX+2e™*+¢ - 1=-cos0+dic ¢ =1

2 ! 2 2
F(X) = —sinX+%e2>< + X +C,
'.'F(O)=%.'.%=—sin0+%e°+O+c2 ~.C,=0
~F(X)= —sinX+%e2X +X

IQ(15) Y = 2X - cot X at the point which lies on the curve and its x-

Icoordinate Equals %

IWhen X=% .'.Y=2x%—cot45° =%—1 ~.point is (

INE

I 1)
)

dy _ 2 . m
Slope of tangent = ax =2+ csc” X at the point (—4 >
. dY . o 1
39X =2+ (csc 45° ) 4 . slope of normal is 2

[Equation of tangent is =4 Equation of normal is —=——=—
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j e gx = je sinXdX =1

cscX
|=—e* cosX—Ie cos XdX | I
I=—e*cosX+e” sinX—jeX sin XdX e* | sinX
I=-e*cosX+e*sinX-1I e* | —cos X

2l=e”*(- cos X + sinX)
= %ex(— cos X + sinX)

IQ(17) Using one of the integration techniques to find j dX
sec’
chos XdX = _[x 1+ Lcos2x)dx - 5,[ (X + X cos 2X)dX
%(2 %Xsmzx I—stde) D| I
X | cos2X
=l( %XstX+%cosZX)+C 1 %sinzx

IQ(18) If Y? = 4 + 2sinXcos X prove that :
YY/ + ¥ +2y? = 8

Y2 = 4 +sin2X . 2YY' =2cos2X .. YY' = cos2X
Yy + YY"’ = _2sin2X
LH.S = -2sin2X + 2(4 + sin2X) = 8
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IQ(19) If the slope of a tangent equal Jﬁ and the curve
— COS
Ipassing the point (% 0) find the equation of the curve

1y

dy_ e Letdy - ——9X_ - | e?'dy - [ =&

dX  J1_cos®X J1-cos?X J1-cos?X

I e_%YdY ) S I e_%YdY = jcsc XdX .. -Ze% = —In|csc X + cot X|
sinX

Ze_%Y =In|csc X + cotX|+C
C= —In|./§+ 1|

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

N A
.AE_EO _ AO X—p
AADC AAEO . o==Z8=2 . i
AE = J(x —r)? —r2 = JX? - 2Xr ! o,
AE_EO . JX*-2Xr _r .y___Xr
AD DC X Y I oxr A
A-xy=—Xr .z X"

IXi_axe, | XE-2Xr
4x°r?(x? —2xr)- (@x-2rfx*r?) _
(x? - 2xrf
4X3%(X? - 2Xr)- (2X - 2r)X*?)=0
4X°r? —-8X*r’ —2X’r? +2X** =0

A =

2X°r? —6X**=0 - 2X**(X-3r)=0 .. X=3r
AY==3XE -3 A =3rx—3r =343

Jorr_err V3 /3
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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 Y =2cotX + J2 sec X
p
At X=T is ..

4
® 2 @ -2
® -1 @ 1
dY _ . dY__ -
ax - 2csc? X +J2secXtanX at X = 4 dxX 2x2+Jd2xd2x1=-2
dy _
Q(2) If X=sinY then ax -
1 ) 1
1+ X° X? -1
1 @ __1 L7 Ix
1-X° 1-X?
1= dYCOSY Ldy __1 —secY = 1 1-X°
dX "dX cosY 1_ X2
Q(3) If F(X)=cotX then F” (%) equals :
o 4 @ -4
® 4 @ 2

F/'(X)= —csc? X . F”/(X) = -2 csc® X cotX = -4

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

1 1
Q) i ©) 2
1 _1
©) - @ 1
VaXx'=8 ~Xx=2 ¥ _3x2dX . _1_q1pdX . dX__ 1

dt dt dt "~ dt 12
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Q(5) The region in the first quadrant bounded by the graph of
Y=secX ,X-= % and the axes is rotated about the X-axis then the

volume generated =......

O = @ «
@11—1 @ZTr

V= nf (sec X)?dX = mftanX]¢ = m[tan45° - tan0°|= 1

d 3 2X =
IQ(6) If d—X|Og3(X2 + 1)3 Z;(m then a=......

3In3 3
@ @
1
@ 3In3 @ In3
1
109, (¢ + 1F = L1og, (¢ + 1) = =oinx? +1) . L—oinlx® + 1) 12X

B 3In3 (Xz +1)

IQ(7) If the curve F(X) = X® + KX?* + 4 , K € R has inflection point
When X=2 then K=.....

® -6 @ 6
A -3 @ 9

F/(X) = 3X* +2XK . F”/(X)=6X+2K=0 whenX =2 .. 2K = -12

IQ(8) If F(X) = cos® X then F”/(m) =

D -2 @ 1
A -2 @ -1

F/(X) = —2 cos X sin X = —sin2X .. F'(X)= —2cos2X = —2cos 360° = -2
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Q(9)In the given figure: F(X)=X’ the ratio between the area of the
rectangle and the shaded part equals 4

D 3:4 Q@ 5:4 /
® 4:3 @ 4:5 —_—
A(rectangle) = Cx c’=c*
shaded part = c* - ch3dx

A
A
(=
e
oS
(=)
~—
v

O] @ ! e

2 ° T TN

INE]

Zjo%sin XdX = 2[- cos X]: = 2(- cos 90° + cos® 0)=2
2e 1 _

Q(11) ["3dX = .oee.

@ 1 @ In2

©N0) @ e

InXE* =In2e —Ine = In2

QU12) [, [2X - 1| dX = oo

1
©3

1
®-2

-}
@

D=

jf(— 2X + 1)dX + E (X - 1)dx = [- x2 + X[ +[x? - [ = %
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Q(13) Find the volume of the solid generated by revolving a region

bounded by the curve Y = 4 -

a complete revolution

X? and the straight line 2X + Y = 4

4-X*=4-2X . X*-2X=0 . X(X-2)=0 ..X=00rX=2
3 2
_X __8.4_4
[F(4-x*-4+2X)dx = [ 3+x1)_ S +4=3
IQ(14) Find I cot X csc® XdX
jcotXcsc3XdX=_[°°SXx dX = J‘de
sinX sin’X sin
lLet Z=sinX . dz—cosX sdX = dZ
cosX
cos X yx cosX -3 z? 1.1
jsm j cosX .[Z dz = 2+C_ szin2x+c
™ D I
la15) _[“Xsin4x X | sin4X
0 1
1 |--=-cos4X
4
Ty . 1
Xsind4X = — 4Xcos4X+—Icos4XdX
0
_[_1 1
—[ 4Xcos4X+16sm4X}
B N 1 4 1 41 1 _ I
—[ 2 4cosrr+16><sm1'r} [4x0cosO+16xsmO} 16
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Q(16) Find = dY fore the curve eYIn(X+Y)=cos(XY) at the point (1,0)

dy 1+$/< dy
Y .
Din(x +Y) + 5L e (\/+x dx)smxy at (1,0)
dyY dyY
1+ 1+
o0 dY dX 1 dY\oing . o dX . _
dxln(1) 70 C = (0+X—dxjsm0 o e=0
dY _, .dY_
149 -0 - 9¥_ 1

IQ(17) Find the area bounded between the curve Y = % and X=e
The line Y=X and the X axis

%=X 2 X =1 o X=#l

1

jxax +j SdX = [X?ZL +[InXJ; 1)

+1—2 \

N|—

_1 _Intl=
= 2+[Ine In1]

IQ(18) If sinY +cos2X =0 prove that :
2 2
dy —(dY) tanY =4cos2XsecY

dX? dX

dY .dY 2sin2X

dxcosY 2sin2X =0 AX - cosY
i Y\ giny - _

. (dX sinY—-4cos2X=0

tanY =4cos2XsecY

2 2
:XYZ cosY — (d—) sinY =4cos2X +cosY
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2
IQ(19) If Y = ))2 +:: , prove that :(X4 - 1)Y’ +2XY =0

2

1
2 2 2
Y= (;2 J_f:) ~InY =2In ;2 J_fl = 2{in(x? +1)-1n(x? - 1)
-L'zl( 2X 22X )21(2x3—2x—2x3—2xJ\=1(—4xj
Y 2Ix241 X2-1) 2 X* -1 2\ X* -1
L’_1(-4x) LY —2X
Y 2(x*-1 Y XA -1

~(X* -1y’ +2xy =0

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

A=10-2Y AN
A=XY
A =10Y -2Y?

A'=10-4Y=0 ~.Y=25 . X=5 >
A"=-4<0

A =5%x2.5=12.5 units®

A
\
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Answer the following questions| 20 questions

Model Answer

From 1to 12 choose the correct answer

Q(1) If g(0) = 3 andg’(0) =2 F(X) = g(X) +

7—5;;( then F/(0) =

V4 20
@ £ @ !
@ 1 @%

1xg'(X)+Xg(X) 2_20
F'(X)=g'(X)+ =2+
[a(X)f 9 9

Q@) If Y=4n'+4 ,Z=3n"-2 then 32 -
D@ o2n @ 2

1
© 2n @ 4
dY _ 1002 dZ dzZ _dy dN _ 1 _ 1
an " aNTO T TANT dz - 1o T 7n
Q(3) —52>< =
® 52X ® (2x)52X—1
@ 5 @ (In 25)5*f
4 52 _ 52« 21n5 = (In25)(5* f
dX
Q(4) If In(X + 4 + e™) then F/(0) =

-2 1
O @1

1 2
©) vy @ 2
/ 13 / 1-3e 2
F(X) - 23 s atx -0 F(0)- sl -2
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Q(5) If the function F(X) = (X - a)’ + 5 has an inflection point
at X=2 then a=

® 2 @ 6
A 3 @ 2

F/F=3X-af ~F’"=6X-a)=0 .X=2

IQ(6) If F(X) = InsinX — Incos X then F’(E) _—

4
D -1 @ -2
A 1 @ 2
sin X L e/(v) _ Sect X . g/famo)_ sec’ 45° _ Lz_
FO) = InS0X — intanx . F/(x) = SE€X - F/(45 )__'ran45° _[ﬁ] _2

IQ(7)A point is moving on the curve Y = X* such that 3?: = 2cm / sec then

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

® 3 @ 6
d 24 @ 12
dy 2 . _ayz . dm dX
Lo m=3x I exIX_px1x2=12
IQ(8) If Y2—2/X =0 then g;
® 2¥ X
JX @ Y?
® JX @

y2_2fX noyd¥_ L ___L .4y __1__ 1
dX 24X JX dX 2yyX Y?
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4

®© -8
® o0

Y’ = 8sec? Xtan X at x=% Y =

Q(9) If Y =4sec’X then Y’ (E) equals

@ 16
@ 442

8 sec’ 45° tan 45° = 16

2 2
@D sinX

® -sinX

1000
% = (- 1) sin X = sin X

Q(10) If F(X) = 2sinZcosZ then the 1000™" derivative equals

@ cosX
@ -cosX

Y* = (-1)'sinX fore even Y*"*' = (-1)'cosX fore odd

Q(11) If [ ax’dX = 42 then a=...

D 2 @ 3
® 4 @ 5
o] 64a a _ 63a _ B
|:31— 3—3—42 3—42 a=2
Q(12) If [25"%sinXdX =
P

© 4 ®In5

4 1
® In5 @In5

1 cos X % _ _L cos 90° L cosO _ 1 5 _ 4
[_ﬁs l, B In5x5 Jrln5x5 ~ "5 ™5 WInb
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2
lQ(13) Find j i'"—xxldx

_ .dZ _ 1
ILet INX=2 XX

Z’+C =%(InX)3 +C

(V][5

z _ [ 7247 —
IdeZ—IZdZ—

IQ(14) If Y =e™ find the value of a which satisfies Y/ —5Y' +6Y =0

Y/ — aeaX , Y// — azeax

~a‘e™ -5ae”* +6e* =0 +e*

. a’-5a+6=0 ~a=3ora=2

_ A3X 2 . d?Y _ 2
[QUL5) If Y=e™+X" prove that =7 ~2=9(Y-x?)

9e** +2

Cd’Y
=

dY _ a.3x
dx—3e +2X

LHS =9e** +2-2=9e%*

RH.S =9(e™ + X2 - X?)= 9e™
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|Q(16) Find the equation of the tangent to the curve
e’ sinX + X - XY = w at the point (17,0)

e’Y sinX+eYcosX+1—(XY’+Y)=O when X=1 and Y=0

e’Y sinr+e°cosT+ 1—(1TY’ +O)= 0

2=mrY Y =2
T

Y _2 . gy-2x-2m
X—-1m7 1™

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

XP-3X2+5=X+2 ~.X¥*-3X*+5-X-2=0
X*-3X*+3-X=0 .. X(X-3)-(X-3)=0

X-3)YX2-1)=0 - (X-3)X-1)(X+1)

-

Zﬁr"—c—1—:ﬁf

2
[

A= ﬂ(x3 ~3%2+5)- (X+ 2)]dX+f[(X+ 2) - (X° - 3%* + 5)] dx

1 3
A=HX3—3X2—X+3)dX+L(—X3+3X2+X—3)dx
3

Xy X X e X _ _
—[4 X 2+3X11+[ 4+X+2 3X1—4+4—8

IQ(18) Find the volume of the solid generated by revolving a region bounded by the

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

_ 41]? _3
v_rrjl[idx_“r
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|Q(19) ) If the volume generated by revolution of the shaded par
laround X-axis from X=-1 and X=K equals X (e®® — &%) find K

2
'/
[ (e*fdx = [ e¥dX = ng ezx]j1 '5/1&:0 2

-1

lex

—

5

_ %(CZK _ e_z) _ %(elo _ e—z) LeX=e - 2k=10 - K

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

Ksin®@
P=K+Kcos® +Ksin6 ]

K cos @
dP _ —Ksin® + KcosO

de

—Ksin®+Kcos® =0 .. cosB = sin®
Sin _yane=1 . 6=45

cosO

P=K+dJ2K
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Answer the following questions| 20 questions Model Answer

From 1to 12 choose the correct answer

dY _ _m
Q(1) If cos2X =sinY then X at X = A
® 2 @ -1
@ -2 @ 1
—25m2X—ﬂcosY -sinY =cos60° .. Y=1
aX 6
.. =2sin60° = dy —cos 30° . LAY _ 5
(0). ¢ TdX
Q(2) The equation of the normal to the curve ¥ = X + sin X cos X
-
At X = >
® X=m @ x=2
® X+m=0 @ X - %
\/=x+%sin2X . g;_1+c052x whenX=% :—;/(=O X=%
Q(3) The function F(X)=e®*" X increasing on
CD ]— O0,0[ ® ]_ 0054[
QO o, @ 14,0
F/ (X)=(8—2X)e8X"X2 ~8-2X=0 .. X=4 / \ increase |- «,4[
«— 2 —>
Q(4) If y = In(X - 2)? then Y’(3) =.
1 4
® 3 @ 3
@ 2 @ 1

/__2 - /2 _
V=555 at X=3 V¥’ = _g_z
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dX =
J1+ sin2X
® o D1
® 2 @ 3
H (sinX + cos X)? X J‘g (sinX + cos X) dX=Ig(sinX+cosX)dX=2
Jsm X +cos® X +2sinXcos X Jsz+cosX 0
X x* X
IQ6) If F(X)=|1 2X 3X?| then F/(X) =
0O 2 6X
@ 12 @ 6x
® ax? @ 6x°
x x¢ x3 1 x X 1 x X
F(X) =1 2x 3x®|=x]1 2x 3x*|=XJo X 2x? =x(e>x2-4x2)=2x3
0 2 6X 0 2 6X 0 2 6X

IQ(7) If the graph of Y = F(X) contains the point (0,2) , g;/( = = )’(‘2
Ye

And F(x) > OFor all X then F(X) =

® 3+e‘x2 @ J3+e><2

2
-X _

@ fB+e @ 3+
dy  _—x_ . X2 YR 1 . ~_3
dX_yxz s YdY = - Xe " dX ..—Z_Ze +C ..C_2

2 © 2 3 2
LY 1 -x 3 . y2 _ X
3 2e +2 R 4 e + 3

IQ(8) The derivative of X® with respect to X3 is
O 6x° @ 2x3

® 3x? @ x?

_ w6 . dU 5 _ w3 . dv 2
Let U =X - aX = 6X V=X ..dx—3X
dau _du. dXx 5,1 _ o3
av T dx <av = OX xgE = X
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_ |1 + cos 20 dy _ _ 3w
QM) If Y = T cos 20 then == X = when 0 = 2
@ -2 @ 3
@ 2 @ 4
_ [1+2cos?0-1_ cdY 20 .23
_J1—1+Zsin26 =cot® axX csc“0=-csc 1 2
Q(10) —x" =
@® xx*! @ xX(Inx + 1)
®X*InX @
Y =X* . InY = XInX .'.YT/=InX+1 2 Y = X¥(InX + 1)
Q(11) If j 5% 4x - K5 then K=..
® In5 @ L
In5
__1
@ —Inb @ In5
—Inb
Q(12) If F(X) = log , (InX) then F/(e) =
1
® o ®E
® 1 @L
In X — InInX
InlInX _ InlnX . g/ 1| XinX "™ 1
IogZ(InX) e = 2InX ~ F'(X) = 2[ n XF ]_e




ICaIcqus Exam 2017 model(10) page(4)
Q(13)Find the volume of the solid generated by revolving the plane
region bounded by the curves :y=X>+1,y=0and X =0, X =1a
complete revolution about X-axis.

V=11_[:(x3+1)2<:|X=1T“‘01(x“+2x3+1):;|X=1{X77+22§4 +XI)

S s s ) 7
—TI'|:7+2+1j| 1411

IQ(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
Jof the volume when the side length of the base is 6cm and the height is 5cm

|let the dimensions of the cuboid X, Xand Y
dX _04 9Y_ o5

dt ' dt

oV = XY

: _y2dX dx
~.dvdt = X olt+Y><2xolt

=6°x-0.5+5x2x6x0.4=6cm’/sec

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

function : Y = X* —-3X +4 , then sketch its curve indicating on it its points of
local maximum , local minimum and the point of inflection if exist

F(X)=3X*-3=0 .. X=%1 .. criticalpoints(1,2),(-1,6) A%

Iy ..JF"(1) =6(+ve) ..(1,2) Localmaximum point & N | <
Fix)=6x - {F”g— 1)=-6(+ ve) .. (-1,6)Localminimumpoint <L ——4——4<——3
Interval of increase — 1,0, |- o0,—1
Interval of decreasing — |- 11 F(;‘)f’ _ 6++++++§O

F'(X)=6X =0 ..X=0 ,Y=4 — ~_
The point (0,4) is an inflection point
IConvex up interval |- «,0[ Convex down interval 0,o0]
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|Q(16) Find the equation of the tangent to the curve
Y = Ioge(Z —

dY __ J2sinX whenx =T . dY _ J2sin45°
dX 2_J2cosX 4 "~ dX 2_J2cos45°
WhenX = 2 .'.Y=In(2-\/§cos45°)=In2—1=|n1=0
SX=0_1 .y_x.Ir
X-T 4

4

J2 cos X) at the point on it and its X-coordinate equals I

4

IQ(17) In the given figure :

Find the volume generated by 4
rotation AB about X-axis

iR _4-1 3
slope of AB= 5 "8

. >
lequation of AB

X-0 8

~8Y=3X+8 .°.Y=%(3X+8)

V= nj( 3X+8)dX L ["(ox? + 64+ 48X)ix -

= I3 + 64x + 24x] = 56

Y_1=§ ...8Y—8=3X 1 2 k,3, ,,,,,,, ; 777777 5 6 7 8

B(84)

IQ(18) Using one of the integration techniques to find
I (cos X + sec X dX

[ (cos® X + sec® X + 2)dX =
j(%(l +cos2X)+sec’ X + Z}jX

=%(X+%)+ tanX+2x+C
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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
loriginally 10cm , 6cm Find the time rate of change of the base angle
when the base angle is 45°

tng- 844t 342t . 29 do_265+1)-(3+2t) 7

10+2t 5+t dt—~  (5+t) Gty
when 0 = 45° . tan45° = 3+2t_ 1
5+t ;
3+2t=5+t .. t=2 -.sec?45° =—— =2
cos?45° 6 + 4t

.0, d0 _ 7 .de _ 1

o dt 72 T dt 14

10 + 2t

IQ(20) In the given figure :
F(X) = X® find the greatest area of rectangle ABCD

A=X(32-Y)=x(32-x)

A= 32X - X* .-.f}l'—')°(‘=32—4x3
32-4X3=0 ..4X*=32 - X*=8 - X=2
2

dA_ _12x2<0

X2

A=32(2)-2* =48










