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10. (b)
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15. (d)
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20. (b)
21. (¢)
22. (a)
23. (d)
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25. (b)

" 2m

Let Total energy = T

T = Eo + Ex
M = M, + My
My = 216

Conservation of momentum

Pa = PXx
mo(Ealpha = nIIXEX
my
Ea:VT
E —21655—54MV
a—zzo D = 0. e

30. (d)
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31. (¢)
32. (d)
33. (a)
34. (a)
35. (d)
36. (b)
37. (a)
38. (¢)
39. (a)
40. (b)
41. (¢)

Given, Young's modulus, Y = 2 X 1011Nm™2
Poisson ratio, 0 = 0.25
Lateral strain, &; = 1073

Elastic potential energy density is given by, PE = % X Y X ( strain )?

Lateral strain £

Poisson ratio = — === — -
longitudinal strain ~ longitudinal strain

€
S0=—— .
Iongitudinal strain
 longitudinal strain = 2 = 20 _ ¢ x 103
ongitudinal strain =—= -0 =c¢

. ) ) 1 E;\2
Elastic potential energy density = > X Y % (?)

1
=5 2 x 10 x (4 x 1073)?
=101 x16x 107 = 16 x 10°Jm™3
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109. (d)
110. (a)
111. (b)
112. (b)
113.  (¢)
114. (a)
115. (d)
116. (d)
117.  (b)
118. (d)
119. (b)
120. (¢)
Mathematics
121.  (¢)
122. (o)

. _[2-k 2
Given, A = [ 1 3—k]
Also given A is singular.
=>]A| =0

2—-k 2 |_
Thus |77 52 [ =0

2-K@B-k-2=o0
6-2k—3k+k?—2=0
k2—5k+4=o0

k2 — 5k =—4

5k — k2 = 4

LUy

123.  (b) It is given that the coordinates of vertices of a triangle are and We know that if are the vertices of a

triangle, then its area is given by,

The area of the given triangle is 9 square units.
Therefore from equation (1), we have,

Area =% 1[-3(0—k)+3(k—0) +0(0 — 0))] |
= 9 =—|[3k+ 3k +0]|

=9 =

N[ RN =

|6K|
18
=2 18=6k=>k= 3
=>k=3
Therefore, the value of k = 3.

124. (b)
125.  (b) We are given that,
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. _1( 2X )
—— | =tan
a 1—x2

Where, a,x € (0,1).
We need to find the value of x.
Using property of inverse trigonometry,

2a
2tan"la =si ‘1< )
an a Sin 1+ az

I 1—a?
- 1y

2X
2tan"1x = tan~! (—)
an X an 1= X2

Then, we can write as

= tan_l( 2X )
1 —x2

= 2tan"'a 4 2tan"'a = 2tan " !x
= 4tan"la = 2tan"'x

Dividing both sides by 2,

4tan"la _ 2tan~1x
22

= 2tan"'a =tan~!

X

Using property of inverse trigonometry,

2a
2tan"la=t ‘1( )
an a an 1— az

Then,

= tan~! ( ) =tan"1x

1—a2

Taking tangent on both sides,

2a
= tan [tan_1 ( )] = tan[tan" ! x]
1 — a2
2a
STz X
Or,
2a
= =
X 1 — a2
126.  (b)
127. (o)

128. (c) We have f(x) = Lz

X+
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- f(x + 2) -1
X+2+2

_ ) _ (x+2)
“Trzmra CTD = a1y

So, the function y will not continous at those points, where it is not denfined as it is a rational function. Therefore, y =

(2Xx++25) is not defined, when 2x + 5 =0

Hence, y is discountinuous at x = _75
129. (b)

y = asinx + bcosx
d

— = acosx — bsinx
dx
, o (dyy? . , o
y*+ (=] = (asinx+ bcos)“ + (asinx — bsin x)
dx
= a?sin? x 4+ 2absin xcos x 4+ b?cos? x + a%sin x — 2absin xcos x + b?sin? x
= aZ%sin? x + b?cos? x + a%sin? x + b?sin? x
= a%(sin? + cos?x) + b?(sin® x + cos?x)
= a? + b? is aconstant

130.  (d)
131. (0
132.  (b)
133. (0
134.  (d)
135.  (b)
136.  (b)
137.  (a)
138. (0
139.  (b)
140. (a)
141.  (d)
142.  (b)
143.  (a)
144.  (a)
145. (¢
146.  (c)
147.  (b)
148. (b)
149.  (¢)
150. ()
151.  (b)
152.  (b)

153.  (a)
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154. (o)

155.  (d) Explanation for the correct option:
Step 1. Find the value of |b| :
Given,

|ax b|?+ |a-b|? = 144
Step 2. Let the angle between a and b is 6, then equation (1) becomes:

|a]?|b|?sin? 0 + |a|?|b]?cos? 0 = 144
= |a|?|b|?(sin? 8 + cos? 8) = 144
= |a|?|b|? = 144[~ sin? 0 + cos? 0 = 1]

= |al|b| = 12
= 4|b| = 12[+ |a| = 4]
bl =3

156.  (b)

157.  (b)

Givena = =m/3
Let acute angle made by z-axis be y
Then, cos? a + cos? B + cos?y

1?1y )
:(E) +<E) +cos“y=1
1 1 )
= 2 + 2 +cos“y=1
. 1
= cos“y = >
I
= cosy = 5
T
:Y_Z
[~y is acute |
158. (b)
159.  (¢)
160. (d)
161. (b)
162. (d)
163. (b)
164. (¢)
165. (d)
166. (d)
167. (d)
168. (b)

169. (b) The explanation for the correct option:
Find the y - intercept of the line:
Slope of line 3x +y =3 ismy = —3
Slope of perpendicular line, m, = g[ mm, = —1]

~ Equation of line passing through (2,2) with slope % is
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y—y1) =mEx—x4)

=y —2)=(1/3)(x—-2)
=>y=(1/3)(x—2)+2
=>y=(1/3)x+4/3

4
-~y intercept, ¢ = 3

170. (b)
171.  (¢)
172.  (a)
173.  (¢)
174. (a)
175.  (¢)
176.  (c)
177.  (d)
178. (¢)
179. (d)
180. (d)
Biology
181. (b)
182. (b)
183. (o)
184. (¢)
185. (a)
186. (b)
187. (a)
188. (d)
189. (d)
190. (a)
191.  (d)
192. (¢
193. (d)
194. (a)
195. (b)
196. (a)
197. (b)
198. (b)
199. (a)
200. (d)
201.  (a)
202.  (a)
203. (d)
204. (a)
205.  (¢)
206. (d)
207. (a)
208. (o)
209. (o)

210. (b)
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(b)
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