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. Self Practice Paper (SPP)

10.
11.

12.

13.

14.

15.

Find the derivative of functions using quotient rule.
2
X -4

g(x) = X +0.5

Suppose u and v are differentiable functions of x and that
u(l) =2, u(1)=0 v()=5 v (1)=-1.
Find the values of the following derivatives at x = 1.

d d[ﬂ}
@ 9% @) (b 9V

d [_j d
(c) dx \U (d) 9% (7v-2u). ]

1+cosect
s= 1-cosect
sint
g = 1-cost

= — (sech + tang)!
(1 +2 cos X)2

Evaluating integrals
Check your answers by differentiation.

j4sin2y &y

,[0082 y
J' csco
csc0-sind g

r = (cosect + cotf)?

The sum of the magnitudes of two forces acting at a point is 16 N. The resultant of these force is
perpendicular to the smaller force and has a magnitude of 8 N. If the smaller force is of magnitude x, then
the value of x is

(1)2N (2) 4N (3)6N (4) 7N

The resultant of two forces 3P & 2P is R, if first force is doubled, the resultant is also doubled. Then the
angle between the forces is :
(1) 30° (2) 60° (3) 120° (4) 150°

The resultant of two forces acting at an angle of 150° is 10 kg wt and is perpendicular to one of the forces
. The other force is :

1]

(1) 10V3 kg wt (2) 20 V3 kg wt (3) 20 kg wt @) ¥3 kg wt

The resultant of two equal forces is double of either of the forces. The angle between them is :
(1) 120° (2) 90° (3) 60° (4) 0°

A force of 6 kg wt. and another of 8 kg wt. can be applied together to produce the effect of a single force
of:
(1) 1 kg wt. (2) 11 kg wt. (3) 15 kg wt. (4) 20 kg wt.
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16.

17.

18.

- 1 =
[vI==lul n
Let u be a constant vector and v be a vector of constant magmtude such that 2 and |ul=0
. Then the maximum possible angle between u and nem is :
(1) 30° (2) 60° (3) 120° (4) 150°

A sheet of area 40 mz in used to make an open tank with a square base, then find the dimensions of the
base such that volume of this tank is maximum.

35 55 27 40

3

W x='3 m @) x=V2m @)x=V2m (4) x = m

Fill in the blanks

AB

0] The magnitude of sum of three vectors “» ~ and C representing the sides of a cube of length A
isequal to .....ccceeviuvneeennn .
Ya
/7] ”
z/
(i) if A=3I+4] gng B = 71+24] , then the vector having the same magnitude as B and parallel
tOA IS v

@iy 1if AlIB thenA xB =

(iv) The magnitude of area of the parallelogram formed by the adjacent sides of vectors A= 3T +

2j and B :2?—4R IS e,

(V) Sum of two opposite vector to each otheris a ................... vector.
(vi) The unit vector along vector i+ J K0S v,
(vii) I Ads to B,then A . B=0

(viii)  The vector A = i+ I where i and ! are unit vectors along x-axis and y-axis respectively,
makes an angle of ................. degree with x-axis.

—
—

(ix) fA+B+C=0 then A(BxC)=
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Bl SPP Answers

2

X“+x+4 2 1

== £ 1
L g = 309 2. (@-2 (b) 25 ©- 2 (@) -7

—2 cosec t cot t ds 1 seco
3 (1-cosec t)’ 4 dt - cost-1 g secO+tano
y sin 2y
6. 3x +sin2x+4sinx+C 7. 2y —sin 2y +C 8. 14 + 28 ,c
cosect

9. tan + C 10. cotO+cosecd 11, (3) 12. (3) 13. (3) 14.  (4)
5. @ 16 @ 17 @ 18 () WA Giy 191201 iy Null vector

1 - - 1 -

—i+—=j+—=Kk
(iv) V224 ynits (v) Negative, Positive or Zero (Vi) NERREINE]
(vii) Perpendicular (viii) 45° (ix) Zero

Il SPP Solutions

(x+0.5) % (x% - 4)— (2 - 4)-L (x+ 0.5)
dx dx

1 g (x) = (x+0.5)
(x+.5)2x)—(x?—=4) 2x?+x-x>+4 x’+x+4
_ (x+0.5) - (x+05)y _ (x+0.5)
d
2. @@ 9% (uv) =uvV' +VvVu
atx=1=u)v (D) +v(@Qu@)=2x(-1)+5(0)=-2
d {EJ vu'—-uv'
@ &LV =V
d {EJ vau —u(@v()  50)-2)=1) 2
atx=1 dx \VJ _ V(D] - (8 _25
d {gj uv'=vu' - uv'(1)—v(1)u'(1)
© X\ o o P
i(?’\;f—Zu)
(d) dx =7v -2u'

atx=1=7v'(1)-2u' (1)

7(-1)-2(0)=-7
T+cosect

S= 1-cosect

3.
ds (1—cosect)(-cosectcott)—(1+cosect)(+cosectcott) —2cosectcott
dt - (1—cosect)2 - (1—cosect)2
sint
a. s= 1-cost
ds (1-cost)cost—sint(sint) cost—(cos’t+sin’t)  cost—1 1
dt - (1-cost)? _ (1-cost)? _ (1-cost)® _ cost—1
5. r =—(seco + tang)—*
-1 dr 1(seco tano +sec? 0) secO
r= secO+tan® _ do - (sec O +tan0)? — secO+tan®
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[(1+2cosx)?dx

[(1+4cos? x + 4 cos x)dx _ [1.dx+[4cosxdx +[ 4 cos? xdx

1-4[cos2x+1}1x
X +Asin X + 2 x4 4 sinx + [2cos 2xdx + [ 2.dx
2sin2x

=X + 4 sinx + 2 4+ 2x=3x+4sinx +sin2x + C

1—cos2
J.4Sir12 y dy ) Ty
sinzy =

1-cos2y 2sin2
J4[ 5 de_ IZdy—IZcosZy dy Zsn2y

2y— 2 =2y-sin2y+c

Jcosz y
7 dy
1+ cos2y
coSz2y = 2
-[1+ cos2y

J.iderijcosZydy iy+i
14 dy=~-14 14 =14

j‘ csco
cschH-sind g

1
——db 2.
_ v[1—sin28 _ Isec 0-do —tang + ¢

|
2
S5 =
o=

10. r = (csco + cotd)?!
1

r = cosecl+cotb
dr  (cot®+cosech)(0)—1(—cosec?d —cosech cot6)
do _ (cot® + cosech)?

ﬂ cosecH
dé — cotO+cosech

11. Let A & B_’are two vector
give that |A| +|B| =16
Let |A|<|B|
y

|A|=x
and R=A + B
from given problem
and R L Ag|R|=8
Let |A|=x
from triangle x> + 82 = (16 — x)> by solving this we get x =6

28 sin 2y +cC
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12.

13.

14.

15.

16.

- > =
Giventhat R =3P + 2P . (1)
If first force is doubled
- = =
then 2R=6P +2P . 2)
from equation R2= (3P)z + (2P)2 + 2(3P)(2P) cosb .......... 3)
from equation (2R)2 = (6P)2 + (2P)2 + 2(6P)(2P) cosb ....... 4)

from equation (3) and (4)
0 = 12P: + 24P2c0s0

= cosB =-1/2

6 =120°

Let FL& '12 are two forces

R=Fi+F g IRl =10 kgwt

- ||E2 |=y
|R |=10
30
||E1 [=x
from diagram
10
sin30°= Y
19 10
y = sin30 =1/2 =20|(th

If A & B are two vectors give that |E| = |§|
Let]AL= 18] =x

If R= é +B

then IRI - 2X

Rz = Az + B2 + 2ABcos6

(2X)2 = (X)2 + (X)2 + 2X2 cOSO

cos6=1 6=0 Ans.

L§|F1|=6kgwt
I, | =8kgwt_

and R = "1+ P2 then |A|~ |B|<|R|< [A]+|B]
2< |R | < 14 so, from given option ans. is 11 kg wt.

u/2sin0 sin@

tan ¢ = u+u/2cosb S tand = 2+cos0
i(tanq)):i sin®
do do\ 2 +cos0

do (2+cos0)(cosB)—sinO(—sin0)
secop 48 = (2 +cosh)?

d¢ 2cos0+1
secz dt = (2 +cos0)?
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17.

18.

u/2
u
T+V
0
¢ >U
do
for maxima or minima At =0
2cos6+1=0

cose =-1/2 = 0=120°
sin120 \/5/27 1

For®=120° tang¢ = 2+c0s120 - 3/12 /3
¢ =30°

Let the dimensions of the tank be x and y area of the open tank = xz + 4xy.

y

X

X
again x & y are related to surface area of this tank which is equal to 40 m:
X2 + 4xy = 40
y =
volume v=x: =
for maximum volume

v'(x)= =0

X =

and v" (X) =—
v'=—- <0

so volume is maximum at x = m

0} ;:A'il B:Aj C = Ak
+C = Ai +Aj + Ak

- = -
|A+B+Cl=vA? + A%+ A _ NN

A=3i+4]  B=7j+24]

(i) Giveg' o
Let C=ICIC
Given that | CFIBIENT"+(24)" _ o5

3i+4]
and C=A- 5
o 25%(3i+4j)

5 C =15i + 20]
iy e lABL
then angle between A and B is equal to zero
SO A x B =ABsinon=0
(iv)  Areaof paralielogram = |A*Bl
ij ok
32 0
_2 0 A -si+12]-4k| _ J224
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