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Syllabus for JEE (Main) - 2024
Syllabus for JEE Main Paper-1 (B.E./B.Tech.)

MATHEMATICS

UNIT 1: SETS, RELATIONS, AND FUNCTIONS: Sets and their representation: Union, intersection,

and complement of sets and their algebraic properties; Power set; Relation, Type of relations, equivalence

relations, functions; one-one, into and onto functions, the composition of functions.

UNIT 2: COMPLEX NUMBERS AND QUADRATIC EQUATIONS: Complex numbers as ordered
pairs of reals, Representation of complex numbers in the form a + ib and their representation in a plane,
Argand diagram, algebra of complex number, modulus, and argument (or amplitude) of a complex
number, Quadratic equations in real and complex number system and their solutions Relations between

roots and co-efficient, nature of roots, the formation of quadratic equation with given roots.

UNIT 3: MATRICES AND DETERMINATS: Matrices, algebra of matrices, type of matrices,
determinants, and matrices of order two and three, evaluation of determinants, area of triangles using
determinants, Adjoint, and evaluation of inverse of a square matrix using determinants and, Test of

consistency and solution of simultaneous linear equations in two or three variables using matrices.

UNIT 4: PERMUTATIONS AND COMBINATIONS: The fundamental principle of counting,
permutation as an arrangement and combination as section, Meaning of P (n, r) and C(n, r), simple

applications.

UNIT 5: BINOMIAL THEOREM AND ITS SIMPLE APPLICATIONS: Binomial theorem for a

positive integral index, general term and middle term, and simple applications.

UNIT 6: SEQUENCE AND SERIES: Arithmetic and Geometric progressions, insertion of arithmetic,

geometric means between two given numbers, Relation between A.M and G.M.

UNIT 7: LIMIT, CONTINUITY, AND DIFFERENTIABILITY: Real-valued functions, algebra of
functions, polynomials, rational, trigonometric, logarithmic, and exponential functions, inverse function.
Graphs of simple functions. Limits, continuity, and differentiability. Differentiation of the sum,
difference, product, and quotient of two functions. Differentiation of trigonometric, inverse trigonometric,
logarithmic, exponential, composite, and implicit functions; derivatives of order up to two, Applications
of derivatives: Rate of change of quantities, monotonic-Increasing and decreasing functions, Maxima and

minima of functions of one variable.

UNIT 8: INTEGRAL CALCULAS: Integral as an anti-derivative, Fundamental integral involving
algebraic, trigonometric, exponential, and logarithmic functions. Integrations by substitution, by parts,
and by partial functions. Integrations by substitution, by parts, and by partial functions. Integration using

trigonometric identities.




Evaluation of simple integrals of the type

(px +q)dx J- (px +q)dx

J- dx J- dx J- dx J~ dx J- dx J~ dx J-
X’ +a’’ Vx* +a’® Tlatox?’ va’—x* " Jax® +bx+c’ \/ax2+bx+c, ax’ +bx+c’ \/ax2+bx+c’
I\/azixz dx, j x? —a’dx

The fundamental theorem of calculus, properties of definite integrals. Evaluation of definite integrals,

determining areas of the regions bounded by simple curves in standard form.

UNIT 9 : DIFFERENTIAL EQUATION : Ordinary differential equations, their order, and degree, the
solution of differential equation by the method of separation of variables, solution of a homegeneous and

linear differential equation of the type

j—y+p(x)y - q(x)
X

UNIT 10 : CO-ORDINATE GEOMETRY : Cartesian system of rectangular coordinates in a plane,
distance formula, sections formula, locus, and its equation, the slope of a line, parallel and perpendicular

lines, intercepts of a line on the co-ordinate axis.

Straight line : Various forms of equations of a line, intersection of lines, angles between two lines,
conditions for concurrence of three lines, the distance of a point form a line, co-ordinate of the centroid

orthocentre, and circumcentre of a triangle.

Circle, conic sections : A standard form of equations of a circle, the general form of the equation of a
circle, its radius and central, equation of a circle when the endpoints of a diameter are given, points of
intersection of a line and a circle with the centre at the origin and sections of conics, equations of conic

sections (parabola, ellipse, and hyperbola) in standard forms.

UNIT 11 : THREE DIMENSIONAL GEOMETRY : Coordinates of a point in space, the distance
between two points, section formula, directions ratios, and direction consines, and the angle between two

intersecting lines. Skew lines, the shortest distance between them, and its equation. Equations of a line

UNIT 12: VECTOR ALGEBRA: Vectors and scalars, the addition of vectors, components of a vector in

two dimensions and three-dimensional space, scalar and vector products.

UNIT 13: STATISTICS AND PROBABILITY: Measures of discretion; calculation of mean, median,
mode of grouped and ungrouped data calculation of standard deviation, variance, and mean deviation for

grouped and ungrouped data.

Probability: Probability of an event, addition and multiplication theorems of probability, Baye's theorem,

probability distribution of a random variate.

UNIT 14: TRIGONOMETRY : Trigonometrical identities and trigonometrical funtions, inverse

trigonometrical functions, and their properties.




All India Engineering Entrance Examination & JEE-Main

Previous Years Papers Analysis Chart

S1 No | Exam Proposed Year | Total Question
Joint Entrance Examination (JEE) Main
1. NTA JEE Main (April Session) April 2024 24 Paper 720
2. NTA JEE Main (January Session) January 2024 20 Paper 600
3. NTA JEE Main 15.04.2023 Shift-1 30
4. NTA JEE Main 13.04.2023 Shift-1 30
5. NTA JEE Main 13.04.2023 Shift-11 30
6. NTA JEE Main 12.04.2023 Shift-1 30
7. NTA JEE Main 11.04.2023 Shift-1 30
8. NTA JEE Main 11.04.2023 Shift-11 30
9. NTA JEE Main 10.04.2023 Shift-1 30
10. NTA JEE Main 10.04.2023 Shift-11 30
11. NTA JEE Main 08.04.2023 Shift-1 30
12. NTA JEE Main 08.04.2023 Shift-11 30
13. NTA JEE Main 06.04.2023 Shift-1 30
14. NTA JEE Main 06.04.2023 Shift-11 30
15. NTA JEE Main 01.02.2023 Shift-1 30
16. NTA JEE Main 01.02.2023 Shift-11 30
17. NTA JEE Main 24.01.2023 Shift-1 30
18. NTA JEE Main 24.01.2023 Shift-11 30
19. NTA JEE Main 25.01.2023 Shift-1 30
20. NTA JEE Main 25.01.2023 Shift-11 30
21. NTA JEE Main 29.01.2023 Shift-1 30
22. NTA JEE Main 29.01.2023 Shift-11 30
23. NTA JEE Main 30.01.2023 Shift-1 30
24. NTA JEE Main 30.01.2023 Shift-11 30
25. NTA JEE Main 31.01.2023 Shift-1 30
26. NTA JEE Main 31.01.2023 Shift-11 30
27. NTA JEE Main 29.07.2022 Shift-1 30
28. NTA JEE Main 29.07.2022 Shift-11 30
29. NTA JEE Main 28.07.2022 Shift-1 30
30. NTA JEE Main 28.07.2022 Shift-11 30
31. NTA JEE Main 27.07.2022 Shift-1 30
32. NTA JEE Main 27.07.2022 Shift-I1 30
33. NTA JEE Main 26.07.2022 Shift-1 30
34. NTA JEE Main 26.07.2022 Shift-I1 30
35. NTA JEE Main 25.07.2022 Shift-1 30
36. NTA JEE Main 25.07.2022 Shift-I1 30
37. NTA JEE Main 29.06.2022 Shift-1 30
38. NTA JEE Main 29.06.2022 Shift-I1 30
39. NTA JEE Main 28.06.2022 Shift-1 30
40. NTA JEE Main 28.06.2022 Shift-I1 30
41. NTA JEE Main 27.06.2022 Shift-1 30
42. NTA JEE Main 27.06.2022 Shift-I1 30
43. NTA JEE Main 26.06.2022 Shift-1 30
44. NTA JEE Main 26.06.2022 Shift-I1 30
45. NTA JEE Main 25.06.2022 Shift-1 30
46. NTA JEE Main 25.06.2022 Shift-I1 30
47. NTA JEE Main 24.06.2022 Shift-1 30
48. NTA JEE Main 24.06.2022 Shift-I1 30
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49. NTA JEE Main 01.09.2021 Shift-1 30
50. NTA JEE Main 01.09.2021 Shift-I1 30
51. NTA JEE Main 31.08.2021 Shift-1 30
52. NTA JEE Main 31.08.2021 Shift-I1 30
53. NTA JEE Main 27.08.2021 Shift-1 30
54. NTA JEE Main 27.08.2021 Shift-I1 30
55. NTA JEE Main 26.08.2021 Shift-1 30
56. NTA JEE Main 26.08.2021 Shift-I1 30
57. NTA JEE Main 27.07.2021 Shift-1 30
58. NTA JEE Main 27.07.2021 Shift-I1 30
59. NTA JEE Main 25.07.2021 Shift-1 30
60. NTA JEE Main 25.07.2021 Shift-I1 30
61. NTA JEE Main 22.07.2021 Shift-1 30
62. NTA JEE Main 22.07.2021 Shift-I1 30
63. NTA JEE Main 20.07.2021 Shift-1 30
64. NTA JEE Main 20.07.2021 Shift-I1 30
65. NTA JEE Main 18.03.2021 Shift-1 30
66. NTA JEE Main 18.03.2021 Shift-I1 30
67. NTA JEE Main 17.03.2021 Shift-1 30
68. NTA JEE Main 17.03.2021 Shift-I1 30
69. NTA JEE Main 16.03.2021 Shift-1 30
70. NTA JEE Main 16.03.2021 Shift-I1 30
71. NTA JEE Main 26.02.2021 Shift-1 30
72. NTA JEE Main 26.02.2021 Shift-I1 30
73. NTA JEE Main 25.02.2021 Shift-1 30
74. NTA JEE Main 25.02.2021 Shift-I1 30
75. NTA JEE Main 24.02.2021 Shift-1 30
76. NTA JEE Main 24.02.2021 Shift-I1 30
77. NTA JEE Main 06.09.2020 Shift-1 30
78. NTA JEE Main 06.09.2020 Shift-I1 30
79. NTA JEE Main 05.09.2020 Shift-1 30
80. NTA JEE Main 05.09.2020 Shift-I1 30
81. NTA JEE Main 04.09.2020 Shift-1 25
82. NTA JEE Main 04.09.2020 Shift-I1 25
83. NTA JEE Main 03.09.2020 Shift-1 30
84. NTA JEE Main 03.09.2020 Shift-I1 30
85. NTA JEE Main 02.09.2020 Shift-1 25
86. NTA JEE Main 02.09.2020 Shift-I1 25
87. NTA JEE Main 09.01.2020 Shift-1 30
88. NTA JEE Main 09.01.2020 Shift-I1 30
89. NTA JEE Main 08.01.2020 Shift-1 30
90. NTA JEE Main 08.01.2020 Shift-I1 30
91. NTA JEE Main 07.01.2020 Shift-1 30
92. NTA JEE Main 07.01.2020 Shift-I1 30
93. NTA JEE Main 12.04.2019 Shift-1 30
94. NTA JEE Main 12.04.2019 Shift-I1 30
95. NTA JEE Main 10.04.2019 Shift-1 30
96. NTA JEE Main 10.04.2019 Shift-I1 30
97. NTA JEE Main 09.04.2019 Shift-1 30
98. NTA JEE Main 09.04.2019 Shift-I1 30
99. NTA JEE Main 08.04.2019 Shift-1 30
100. NTA JEE Main 08.04.2019 Shift-I1 30
101. NTA JEE Main 12.01.2019 Shift-1 30
102. NTA JEE Main 12.01.2019 Shift-I1 30
103. NTA JEE Main 11.01.2019 Shift-1 30
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104. NTA JEE Main 11.01.2019 Shift-IT 30
105. NTA JEE Main 10.01.2019 Shift-I 30
106. NTA JEE Main 10.01.2019 Shift-IT 30
107. NTA JEE Main 09.01.2019 Shift-I 30
108. NTA JEE Main 09.01.2019 Shift-IT 30
109. JEE Main 16.04.2018 30
110. JEE Main 15.04.2018 Shift-I 30
111. JEE Main 15.04.2018 Shift-IT 30
112. JEE Main 08.04.2018 30
113. JEE Main 09.04.2017 30
114. JEE Main 08.04.2017 30
115. JEE Main 02.04.2017 30
116. JEE Main 2016 30
117. JEE Main 2015 30
118. JEE Main 2014 30
119. JEE Main 2013 30
120. AIEEE 2012 30
121. AIEEE 2011 30
122. AIEEE 2010 30
123. AIEEE 2009 30
124. AIEEE 2008 30

AIEEE 2007 30
125. AIEEE 2006 30
126. AIEEE 2005 30
127. AIEEE 2004 30
128. AIEEE 2003 30
129. AIEEE 2002 30

ASSAM-CEE
130. ASSAM-CEE 2023 40
131. ASSAM-CEE 2022 40
132. ASSAM-CEE 2021 40
133. ASSAM-CEE 2020 40
134. ASSAM-CEE 2019 40
135. ASSAM-CEE 2018 40
Andhra Pradesh EAMCET/EAPCET

136. A.P. EAPCET 15.05.2023 Shift-I 80
137. A.P. EAPCET 15.05.2023 Shift-IT 80
138. A.P. EAPCET 16.05.2023 Shift-I 80
139. A.P. EAPCET 16.05.2023 Shift-IT 80
140. A.P. EAPCET 17.05.2023 Shift-I 80
141. A.P. EAPCET 17.05.2023 Shift-IT 80
142. A.P. EAPCET 18.05.2023 Shift-I 80
143. A.P. EAPCET 18.05.2023 Shift-IT 80
144. A.P. EAPCET 19.05.2023 Shift-I 80
145. A.P. EAMCET 04.07.2022 Shift-I 80
146. A.P. EAMCET 04.07.2022 Shift-IT 80
147. A.P. EAMCET 05.07.2022 Shift-I 80
148. A.P. EAMCET 05.07.2022 Shift-IT 80
149. A.P. EAMCET 06.07.2022 Shift-I 80
150. A.P. EAMCET 06.07.2022 Shift-IT 80
151. A.P. EAMCET 07.07.2022 Shift-I 80
152. A.P. EAMCET 07.07.2022 Shift-IT 80
153. A.P. EAMCET 08.07.2022 Shift-I 80
154. A.P. EAMCET 08.07.2022 Shift-IT 80
155. A.P. EAMCET 07.09.2021 Shift-I 80
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156. A.P. EAMCET 23.08.2021 Shift-I 80
157. A.P. EAMCET 23.08.2021 Shift-I1 80
158. A.P. EAMCET 19.08.2021 Shift-I1 80
159. A.P. EAMCET 20.08.2021 Shift-I 80
160. A.P. EAMCET 20.08.2021 Shift-I1 80
161. A.P. EAMCET 19.08.2021 Shift-I 80
162. A.P. EAMCET 19.08.2021 Shift-I1 80
163. A.P. EAMCET 05.10.2021 Shift-I1 80
164. A.P. EAMCET 25.08.2021 Shift-I 80
165. A.P. EAMCET 25.08.2021 Shift-I1 80
166. A.P. EAMCET 24.08.2021 Shift-I 80
167. A.P. EAMCET 24.08.2021 Shift-I1 80
168. A.P. EAMCET 22.09.2020 Shift-I 80
169. A.P. EAMCET 22.09.2020 Shift-I1 80
170. A.P. EAMCET 23.09.2020 Shift-I 80
171. A.P. EAMCET 21.09.2020 Shift-I 80
172. A.P. EAMCET 21.09.2020 Shift-I1 80
173. A.P. EAMCET 18.09.2020 Shift-I 80
174. A.P. EAMCET 18.09.2020 Shift-I1 80
175. A.P. EAMCET 17.09.2020 Shift-I 80
176. A.P. EAMCET 17.09.2020 Shift-I1 80
177. A.P. EAMCET 07.10.2020 Shift-I 80
178. A.P. EAMCET 20.04.2019 Shift-I 80
179. A.P. EAMCET 20.04.2019 Shift-I1 80
180. A.P. EAMCET 21.04.2019 Shift-I 80
181. A.P. EAMCET 21.04.2019 Shift-I1 80
182. A.P. EAMCET 22.04.2019 Shift-I 80
183. A.P. EAMCET 22.04.2019 Shift-I1 80
184. A.P. EAMCET 23.04.2019 Shift-I 80
185. A.P. EAMCET 22.04.2018 Shift-I 80
186. A.P. EAMCET 22.04.2018 Shift-I1 80
187. A.P. EAMCET 23.04.2018 Shift-I 80
188. A.P. EAMCET 23.04.2018 Shift-I1 80
189. A.P. EAMCET 24.04.2018 Shift-I 80
190. A.P. EAMCET 24.04.2018 Shift-I1 80
191. A.P. EAMCET 2017 80
192. A.P. EAMCET 2016 80
193. A.P. EAMCET 2015 80
194. A.P. EAMCET 2014 80
195. A.P. EAMCET 2013 80
196. A.P. EAMCET 2012 80
197. A.P. EAMCET 2011 80
198. A.P. EAMCET 2010 80
199. A.P. EAMCET 2009 80
200. A.P. EAMCET 2008 80
201. A.P. EAMCET 2007 80
202. A.P. EAMCET 2006 80
203. A.P. EAMCET 2005 80
204. A.P. EAMCET 2004 80
205. A.P. EAMCET 2003 80
206. A.P. EAMCET 2002 80
207. A.P. EAMCET 2001 80
208. A.P. EAMCET 2000 80
209. A.P. EAMCET 1999 80
210. A.P. EAMCET 1998 80
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211. A.P. EAMCET 1997 80
212. A.P. EAMCET 1996 80
213. A.P. EAMCET 1995 80
214. A.P. EAMCET 1994 80
215. A.P. EAMCET 1993 80
216. A.P. EAMCET 1992 80
217. A.P. EAMCET 1991 80
AMU (Aligarh Muslim University)
218. AMU 2023 50
219. AMU 2022 50
220. AMU 2021 50
221. AMU 2019 50
222. AMU 2018 50
223. AMU 2017 50
224, AMU 2016 50
225. AMU 2015 50
226. AMU 2014 50
227. AMU 2013 50
228. AMU 2012 50
229. AMU 2011 50
230. AMU 2010 70
231. AMU 2009 70
232. AMU 2008 70
233. AMU 2007 70
234, AMU 2006 70
235. AMU 2005 70
236. AMU 2004 70
237. AMU 2003 70
238. AMU 2002 100
239. AMU 2001 100
(Bihar) BCECE
240. BCECE 2018 50
241. BCECE 2017 50
242. BCECE 2016 50
243. BCECE 2015 50
244. BCECE 2014 50
245. BCECE 2013 50
246. BCECE 2012 50
247. BCECE 2011 50
248. BCECE 2010 50
249. BCECE 2009 50
250. BCECE 2008 50
251. BCECE 2007 50
252. BCECE 2006 50
253. BCECE 2005 50
254. BCECE 2004 50
255. BCECE 2003 50
BITSAT
256. BITSAT 2023 40
257. BITSAT 2022 40
258. BITSAT 2021 40
259. BITSAT 2019 40
260. BITSAT 2018 40
261. BITSAT 2017 40
262. BITSAT 2016 40
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263. BITSAT 2015 40
264. BITSAT 2014 40
265. BITSAT 2013 40
266. BITSAT 2012 40
267. BITSAT 2011 40
268. BITSAT 2010 40
269. BITSAT 2009 40
270. BITSAT 2008 40
271. BITSAT 2007 40
272. BITSAT 2006 40
273. BITSAT 2005 40
Chhattisgarh-PET
274. Chhattisgarh-PET 2023 100
275. Chhattisgarh-PET 2022 100
276. Chhattisgarh-PET 2021 100
2717. Chhattisgarh-PET 2020 100
278. Chhattisgarh-PET 2019 100
279. Chhattisgarh-PET 2018 100
280. Chhattisgarh-PET 2017 100
281. Chhattisgarh-PET 2016 100
282. Chhattisgarh-PET 2015 100
283. Chhattisgarh-PET 2014 100
284. Chhattisgarh-PET 2013 100
285. Chhattisgarh-PET 2012 100
286. Chhattisgarh-PET 2011 100
287. Chhattisgarh-PET 2010 100
288. Chhattisgarh-PET 2009 100
289. Chhattisgarh-PET 2008 100
290. Chhattisgarh-PET 2007 100
291. Chhattisgarh-PET 2006 100
292. Chhattisgarh-PET 2005 100
293. Chhattisgarh-PET 2004 100
COMEDK
294. COMEDK-JEE 2023 60
295. COMEDK-JEE 2022 60
296. COMEDK-JEE 2021 60
297. COMEDK-JEE 2020 60
298. COMEDK-JEE 2019 60
299. COMEDK-JEE 2018 60
300. COMEDK-JEE 2017 60
301. COMEDK-JEE 2016 60
302. COMEDK-JEE 2015 60
303. COMEDK-JEE 2014 60
304. COMEDK-JEE 2013 60
305. COMEDK-JEE 2012 60
306. COMEDK-JEE 2011 60
Gujarat Common Entrance Test (GUJCET)
307. GUIJCET 2023 40
308. GUIJCET 2022 40
309. GUIJCET 2021 40
310. GUICET 2020 40
311. GUICET 2019 40
312. GUICET 2018 40
313. GUICET 2017 40
314. GUICET 2016 40
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315. GUICET 2015 40
316. GUICET 2014 40
317. GUICET 2011 40
318. GUICET 2010 40
319. GUICET 2009 40
320. GUICET 2008 40
321. GUICET 2007 40
HIMACHAL PRADESH-CET
322. | HP-CET ] 2018 | 60
J & K-CET
323. J & K-CET 2020 75
324. J & K-CET 2019 75
325. J & K-CET 2018 75
326. J & K-CET 2017 75
327. J & K-CET 2016 75
328. J & K-CET 2015 75
329. J & K-CET 2014 75
330. J & K-CET 2013 75
331. J & K-CET 2012 75
332. J & K-CET 2011 75
333. J & K-CET 2010 75
334. J & K-CET 2009 75
335. J & K-CET 2008 75
336. J & K-CET 2007 75
337. J & K-CET 2006 75
338. J & K-CET 2005 75
339. J & K-CET 2004 75
340. J & K-CET 2003 75
Jharkhand (JCECE)
341. JCECE 2019 50
342. JCECE 2018 50
343, JCECE 2017 50
344, JCECE 2016 50
345. JCECE 2015 50
346. JCECE 2014 50
347. JCECE 2013 50
348. JCECE 2012 50
349, JCECE 2011 50
350. JCECE 2010 50
351. JCECE 2009 50
352. JCECE 2008 50
353. JCECE 2007 50
354. JCECE 2006 50
355. JCECE 2005 50
356. JCECE 2004 50
357. JCECE 2003 50
358. JCECE 2002 50
359. JCECE 2001 50
Jamia Millia Islamia
360. Jamia Millia Islamia 2015 60
361. Jamia Millia Islamia 2014 60
362. Jamia Millia Islamia 2013 60
363. Jamia Millia Islamia 2012 60
364. Jamia Millia Islamia 2011 60
365. Jamia Millia Islamia 2010 60
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366. Jamia Millia Islamia 2009 60
367. Jamia Millia Islamia 2008 60
368. Jamia Millia Islamia 2007 60
369. Jamia Millia Islamia 2006 60
370. Jamia Millia Islamia 2005 60
371. Jamia Millia Islamia 2004 60
Kerala-KEAM
372. Kerala KEAM 2023 60
373. Kerala KEAM 2022 60
374. Kerala KEAM 2021 60
375. Kerala KEAM 2020 60
376. Kerala KEAM 2019 60
377. Kerala KEAM 2018 60
378. Kerala KEAM 2017 60
379. Kerala KEAM 2016 60
380. Kerala KEAM 2015 60
381. Kerala KEAM 2014 60
382. Kerala KEAM 2013 60
383. Kerala KEAM 2012 60
384. Kerala KEAM 2011 60
385. Kerala KEAM 2010 60
386. Kerala KEAM 2009 60
387. Kerala KEAM 2008 60
388. Kerala KEAM 2007 60
389. Kerala KEAM 2006 60
390. Kerala KEAM 2005 60
391. Kerala KEAM 2004 60
Karnataka-CET (KCET)
392. Karnataka-CET 2023 60
393. Karnataka-CET 2022 60
394. Karnataka-CET 2021 60
395. Karnataka-CET 2020 60
396. Karnataka-CET 2019 60
397. Karnataka-CET 2018 60
398. Karnataka-CET 2017 60
399. Karnataka-CET 2016 60
400. Karnataka-CET 2015 60
401. Karnataka-CET 2014 60
402. Karnataka-CET 2013 60
403. Karnataka-CET 2012 60
404. Karnataka-CET 2011 60
405. Karnataka-CET 2010 60
406. Karnataka-CET 2009 60
407. Karnataka-CET 2008 60
408. Karnataka-CET 2007 60
4009. Karnataka-CET 2006 60
410. Karnataka-CET 2005 60
411. Karnataka-CET 2004 60
412. Karnataka-CET 2003 60
413. Karnataka-CET 2002 60
414. Karnataka-CET 2001 60
415. Karnataka-CET 2000 60
Kishore Vaigyanik Protsahan Yojana (KVPY)
416. KVPY-SB-SX 2023 15
417. KVPY-SB-SX 2022 15
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418. KVPY-SB-SX 2021 15
419. KVPY-SA 2021 15
420. KVPY-SA 2020 15
421. KVPY-SB-SX 2018 15
422. KVPY-SA 2017 15
423. KVPY-SB-SX 2016 15
424. KVPY-SB-SX 2015 15
425. KVPY-SA 2014 15
426. KVPY-SB-SX 2013 15
427. KVPY-SA 2012 15
428. KVPY-SA 2009 15
429. KVPY-SB-SX 2009 15
Madhya Pradesh Pre Engineering Test (MPPET)
430. MPPET 2013 50
431. MPPET 2012 50
432. MPPET 2009 50
433. MPPET 2008 50
Manipal-UGET
434. Manipal 2023 50
435. Manipal 2022 50
436. Manipal 2021 50
437. Manipal 2020 50
438. Manipal 2019 50
439. Manipal 2018 50
440. Manipal 2017 50
441. Manipal 2016 50
442. Manipal 2015 50
443, Manipal 2014 50
444. Manipal 2013 50
445. Manipal 2012 50
446. Manipal 2011 50
447. Manipal 2010 50
448. Manipal 2009 50
449, Manipal 2008 50
(Maharashtra) MHT-CET
450. MHT-CET 2022 All Shifts 500
451. MHT-CET 2021 All Shifts 500
452. MHT-CET 13.10.2020 Shift-1 100
453. MHT-CET 13.10.2020 Shift-I1 100
454. MHT-CET 14.10.2020 Shift-1 100
455. MHT-CET 14.10.2020 Shift-I1 100
456. MHT-CET 15.10.2020 Shift-1 100
457. MHT-CET 15.10.2020 Shift-I1 100
458. MHT-CET 16.10.2020 Shift-1 100
459. MHT-CET 16.10.2020 Shift-I1 100
460. MHT-CET 19.10.2020 Shift-1 100
461. MHT-CET 19.10.2020 Shift-I1 100
462. MHT-CET 20.10.2020 Shift-1 100
463. MHT-CET 20.10.2020 Shift-I1 100
464. MHT-CET 02.05.2019 Shift-1 100
465. MHT-CET 02.05.2019 Shift-I1 100
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466. MHT-CET 03.05.2019 100
467. MHT-CET 2018 100
468. MHT-CET 2017 100
469. MHT-CET 2016 100
470. MHT-CET 2015 100
471. MHT-CET 2014 100
472. MHT-CET 2013 100
473. MHT-CET 2012 100
474. MHT-CET 2011 100
475. MHT-CET 2010 100
476. MHT-CET 2009 100
477. MHT-CET 2008 100
478. MHT-CET 2007 100
479. MHT-CET 2006 100
480. MHT-CET 2005 100
481. MHT-CET 2004 100
Rajasthan PET
482. Rajasthan PET 2012 40
483. Rajasthan PET 2011 40
484. Rajasthan PET 2010 40
485. Rajasthan PET 2009 40
486. Rajasthan PET 2008 40
487. Rajasthan PET 2007 40
488. Rajasthan PET 2006 40
489. Rajasthan PET 2005 40
490. Rajasthan PET 2004 40
491. Rajasthan PET 2003 40
492. Rajasthan PET 2002 40
493. Rajasthan PET 2001 40
SCRA
494. SCRA 2015 60
495. SCRA 2014 60
496. SCRA 2013 60
497. SCRA 2012 60
498. SCRA 2010 60
499. SCRA 2009 60
SRM-JEEE
500. SRM-JEEE 2022 40
501. SRM-JEEE 2021 40
502. SRM-JEEE 2020 40
503. SRM-JEEE 2019 40
504. SRM-JEEE 2018 40
505. SRM-JEEE 2016 40
506. SRM-JEEE 2015 40
507. SRM-JEEE 2014 40
508. SRM-JEEE 2013 40
509. SRM-JEEE 2012 40
510. SRM-JEEE 2011 40
511. SRM-JEEE 2010 40
512. SRM-JEEE 2009 40
513. SRM-JEEE 2008 40
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514. SRM-JEEE 2007 40
Telangana EAMCET
515. TS-EAMCET 12.05.2023 Shift-1 80
516. TS-EAMCET 12.05.2023 Shift-I1 80
517. TS-EAMCET 13.05.2023 Shift-1 80
518. TS-EAMCET 13.05.2023 Shift-11 80
519. TS-EAMCET 14.05.2023 Shift-1 80
520. TS-EAMCET 14.05.2023 Shift-I1 80
521. TS-EAMCET 18.07.2022 Shift-1 80
522. TS-EAMCET 18.07.2022 Shift-I1 80
523. TS-EAMCET 19.07.2022 Shift-1 80
524. TS-EAMCET 19.07.2022 Shift-I1 80
525. TS-EAMCET 20.07.2022 Shift-1 80
526. TS-EAMCET 20.07.2022 Shift-I1 80
527. TS-EAMCET 06.08.2021 Shift-1 80
528. TS-EAMCET 06.08.2021 Shift-I1 80
529. TS-EAMCET 05.08.2021 Shift-I 80
530. TS-EAMCET 05.08.2021 Shift-I1 80
531. TS-EAMCET 04.08.2021 Shift-1 80
532. TS-EAMCET 04.08.2021 Shift-I1 80
533. TS-EAMCET 09.09.2020 Shift-1 80
534. TS-EAMCET 09.09.2020 Shift-I1 80
535. TS-EAMCET 10.09.2020 Shift-1 80
536. TS-EAMCET 10.09.2020 Shift-I1 80
537. TS-EAMCET 11.09.2020 Shift-1 80
538. TS-EAMCET 11.09.2020 Shift-I1 80
539. TS-EAMCET 14.09.2020 Shift-1 80
540. TS-EAMCET 14.09.2020 Shift-I1 80
541. TS-EAMCET 03.05.2019 Shift-1 80
542. TS-EAMCET 03.05.2019 Shift-I1 80
543. TS-EAMCET 04.05.2019 Shift-1 80
544. TS-EAMCET 04.05.2019 Shift-11 80
545. TS-EAMCET 06.05.2019 Shift-1 80
546. TS-EAMCET 05.05.2018 Shift-1 80
547. TS-EAMCET 05.05.2018 Shift-I1 80
548. TS-EAMCET 02.05.2018 Shift-1 80
549. TS-EAMCET 04.05.2018 Shift-I1 80
550. TS-EAMCET 07.05.2018 Shift-1 80
551. TS-EAMCET 24.04.2017 Shift-I 80
552. TS-EAMCET 2016 80
553. TS-EAMCET 2015 80
554. TS-EAMCET 2014 80
Tripura JEE
555. Tripura JEE 2023 50
556. Tripura JEE 2022 50
557. Tripura JEE 2021 50
558. Tripura JEE 2019 50
(Uttar Pradesh) UPTU/UPSEE
559. UPTU/UPSEE 2020 50
560. UPTU/UPSEE 2019 50
561. UPTU/UPSEE 2018 50
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562. UPTU/UPSEE 2017 50
563. UPTU/UPSEE 2016 50
564. UPTU/UPSEE 2015 50
565. UPTU/UPSEE 2014 50
566. UPTU/UPSEE 2013 50
567. UPTU/UPSEE 2012 50
568. UPTU/UPSEE 2011 50
569. UPTU/UPSEE 2010 50
570. UPTU/UPSEE 2009 50
571. UPTU/UPSEE 2008 50
572. UPTU/UPSEE 2007 50
573. UPTU/UPSEE 2006 50
574. UPTU/UPSEE 2005 50
575. UPTU/UPSEE 2004 50
VITEEE
576. VITEEE 2023 40
577. VITEEE 2022 40
578. VITEEE 2021 40
579. VITEEE 2020 40
580. VITEEE 2019 40
581. VITEEE 2018 40
582. VITEEE 2017 40
583. VITEEE 2016 40
584. VITEEE 2015 40
585. VITEEE 2014 40
586. VITEEE 2013 40
587. VITEEE 2012 40
588. VITEEE 2011 40
589. VITEEE 2010 40
590. VITEEE 2009 40
591. VITEEE 2008 40
592. VITEEE 2007 40
593. VITEEE 2006 40
WEST BENGAL
594. West Bengal 2023 30
595. West Bengal 2022 30
596. West Bengal 2021 30
597. West Bengal 2020 30
598. West Bengal 2019 30
599. West Bengal 2018 30
600. West Bengal 2017 30
601. West Bengal 2016 30
602. West Bengal 2015 30
603. West Bengal 2014 30
604. West Bengal 2013 30
605. West Bengal 2012 30
606. West Bengal 2011 30
607. West Bengal 2010 30
608. West Bengal 2009 30
609. West Bengal 2008 30
Total 36020
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Trend Analysis of previous year paper of IIT JEE
Mathematics through Bar graph and Pie chart.

Differential Limits, Continuity
Equation, 677 and
Differentiability,
1451

Application of the
Integrals, 362

Application of

Integral Calculus, Derivatives. 748

1081
1451
I|
Limits, Application of Integral Application of Differential
Continuity and Derivatives Calculus the Integrals Equation
Differentiability
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01.

Limits, Continuity and

Differentiability

WMl Limits of Standard, Indeterminate
form and Limit using Expansion and

L’ Hospital's Rule

1. Let a > 0 be a root of the equation 2x* +x —2=0.

16(1~cos(2+xf2xz))=u+ﬁx/ﬁ’
(1~ax2)

Where a, B € Z then a + B is equal to

If linll

X—>
a

JEE MAIN-05.04.2024, Shift-11

_ sin3x + asinx - fcos3x

2. If the functionf(x) : R
X
€ R, is continuous at x =0, then f(0) is equal to:
(@) 2 (b) -2
(c) 4 (d) 4

JEE MAIN-05.04.2024, Shift-1

Ans. (170) :
4 14 1.".]7
Root of equation 2x™+ x — 2 = H'ﬂﬁ 4 ;
B s G
4
l
. - ) i ,_.-"‘? d
T'hen, root of equation 2x'—x —2=10
™~ |
b
2
[1—00s2[x—1 [X_ID 4( 1
. a b b
lim16 > X 5
ok 1 1
=
b a
2
[I—COSZEX—I (X_ID 4[x_1j
. a b b
lim16. 5 X 5
x>t 1 1
4[x—j a’ (x—
b a
2
:]6)(%(1_1)
a“\a b
22(1_7)_ 17.8  17x8x16
- I —
L) L)
136
=—>(18+2V7).16
2615+ 277)
—153+1717
Now comparing given equation, we get—
:a+B«/ﬁ
a=153and =17
Hence, o +B=153+17=170

Ans. (d) : Given function,

¢ _ sin3x +asinx —Bcos3x
(X) - 3

X
Function f (x) is continuous at x = 0
Then,

lxiiréf(x) =f(0) [ f(x)continuous at x = 0]

sin3x + asin X —Bsin 3x

3
X

= lim

x—0

For limit are exist when 3 =0

sin 3x + osin X
mi

3
X

=1l

x—0

. 3sinx —4sin’ x + osin x
= lim 5
x—0 X

3+0)sinx —4sin’ x
(3+a)

3
X

lim

x—0

For the finite solution,

3+a=0
o=-3
. —4sin’ x
= lim S
x—0 X
= We know that —lim smx _ 1
x>0  x
= —4x1=-4
5X+1 1/3_ X+5 1/3
3 tim )m ( )m = m\/gm , where
“l(2x+3) —(x+4) n(2n)"
gcd(m, n) =1, then 8m + 12n is equal to
JEE MAIN-04.04.2024, Shift-1
Ans. =100 :

Since, the limit is in 0/0 form.
So, using L -Hospital rule-

-2/3

%(5“1)'“5_%(“5)
1

lim

k3
2

(x+4)"

Limits, Continuity and Differentiability
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lim

1 2 1 -2
—(5x+1)3 XS—E(X+5)3

-1 -1

! 2x%(2x +3)2 —l(x +4)2

S ()

8
= — =
3 ((X,X3)2/3 (2 )2/3
Thus, m=8, n=3
. 8m+ 12n=100
n 2n n
4. Let llm

+ -
0| ot +1 ( 2+1)\/n4+1 Jn* +16

8n n 2n.n’

—_—t...... +
(n2 +4)'\/n4 +16 Jn* +n?

using only the principal values of the inverse
trigonometric functions. Then Kk’ is equal to

JEE MAIN-09.04.2024, Shift-I

- bel,
Jn+n') Kk

Let, tt—2=0o’
tdt=a da
B ada

. ((xz +2)(X
B do
A )

N
tan™ —}

V2

i
I

2 n 2nr?
Ans. (32) : -
;\/n +r! (n2+r2)«/n“+r4
S5
i N 3 n){n
= t 4 I‘ 2 r 4
1+(j 1+(j 1+()
n n n
N I dx B 2x%dx
0\/1+x4 (1+x )\/1+x
1 I_XZ
= dx
'([(1+X2)\/1+X4
1 Lz—l
= J- X dx
0 1 1Y
(x+j (x+j -2
X X
1 I—L2
= —I X dx
1 2
[x+j\/(x+) -2
X X
Put, x+ l:t:l—i2 =dt
X X
Toodt
- _It t? =2
¢ tdt
- _Itz )

1
tan' 1} + —tan"' oo
V2 { } 2
% E}
4
4J§ Kk
So, k=42
K =32
1
. (1+42x)x
lim is equal to :
x—0 X
)
(a) e (b) —
[
(c) 0 (d) e—¢’

JEE MAIN-09.04.2024, Shift-1T

Ans. (a) : linge
lim(x +1)x =e| 1=+ 1L %2 |putting x = 2x
2 24

! 2x 11
lim(1+2x)2x =e| | -——+—(2x
(e =ef1- 2 2 ox|

. - 11 2 ..
1X1£18(1+2x)2x :e[l—x+a(2x) } ....... (ii)

Value of equation (ii) put in equation (i)

e—e[l—x+

1

—(1-1—2)()X

1

1

11x4x2}

11
e——xxe|=¢
( 24 j

X

The value of

) { 1- cOSXx/cOSZXQ/cosSx....

lim

x—=0

2
X

‘x“/cosxl()x J is

JEE MAIN-08.04.2024, Shift-I

Limits, Continuity and Differentiability
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f(f(f(a)))=4a-2=21
It is not possible.
Hence, a=12

Now,
3
lim X [i}
x-127 12 12

3
lim I lim [1}
x—>127 12 x-127| 12
=144-0
= 144

8. Let {x} denote the fractional part of x and

0.

1 2y i 1

£(x) cos (1 {x} )sm3 a1 {x} x
{x} {x}

If L and R respectively denotes the left hand

limit and the right hand limit of f(x) at x =0,

32
then — (L’ R’)is equal to
JEE MAIN-01.02.2024, Shift-1

Ans. (55) :
2 2 2 2
1—[1—"](1—4"][1—9"J....[l—loox )
21 2! 2! 2!
lim2 5
x—0 X
By expansion
2 2 2 2
A )
. 2 2 2 3 2 10 2
lim2 5
x—=0 X
2 2 2 2
1—(1—’2)(1— 2’2‘ ](1—3’2‘]...{1— 102" )
lim2 5
x—0 X
o 1c1ex( L2434 10
. 2 2 2
lim 5
x—0 X
1 2 3 10
2l =+ —4+—+.+—
2 2 2 2
142+ 10 = 1A
x 1,xis even
7. Let f(x) . N.If for some
2x, xisodd,
3
b x
a N,f(f(f(a)))) 21,thenlim — — ,
xa a a
where [t] denotes the greatest integer less than
or equal to t, is equal to:
(a) 169 (b) 121
(c) 225 (d) 144
JEE MAIN-01.02.2024, Shift-11
Ans. (d) :
X 1, xiseven
f(x) .
2x, xisodd

£ (f(f(a)))=21
Case -I Ifais even.
f(a) =a—1=o0dd
f(f(a))=2(a—1)=even
f(f(f(a))) =2a-3=21
= 2a=24
a=12
Case -11
Ifais odd
f(a)=2a=even
f(f(a))=2a—1=0dd

Ans. (18) : v {x} =x—[x]

Ifx— 0", {x} =x

Ifx—> 0, {x} =x—(-1)=x+1

We have,

cos” (1—{x}*)sin”' (1-{x})

f(x) =
(®) X} x)°

Finding RHL-
lim f(x) limf(0 h)
x 0 h
%m(}f(h)
_cos™'(1—{h}*)sin™'(1—-{h})
{h}—{h}’
cos'(1-h*)sin'(1-h)

h(I—h?)

1 2 : 1
limcos (I h) sin 1
hoo h 1
x. cos’ (1 fhz)

=—lim
2 h=0 h

=lim

h—0

Let,

cos '(I h?) cos 1 h?

—1lim

2 01 cos

—lim;

2 01 cos
2

1
21/2

R

2

Limits, Continuity and Differentiability 21
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For LHL -
L linol f(x)
l‘ing f( h)
cos '(1—{=h}?*)sin"'(1—{=h})
{~h} —{-h}’
cos '(1-(=h+1)*)sin"' (1= (=h +1))
(<h+1)—(-h+1)
[ {x}=1-{x},xe I]

=lim

h—0

=lim
h—0

cos '( ' h* 2h)sin 'h
o (1 b1 (I hy
) sin 'h
lim — ———
v 2 1 (I hy
. sin 'h
—lim ————
2h 0 h° 2h
. sin'h 1
—1lim _—
2h 0 h h 2
- L -
4
32 32 2 2
= =1 RrR»H = — — 16 2 18
2( ) 2 2 16

9. Let the slope of the line 45x + Sy + 3 = 0 be

9
27r, % for some r;, r, € R.

2
Then lim 8t

x—-3

J; 3 dt |is equal

-nx’ —rx’ -3x

to

JEE MAIN-29.01.2024, Shift-1T

_ 9x8
_Zr2—27r1—3

_ —24

£+9r1+1

I S S
3(3r1+r22j+1 —3+1

1
co{tS j dt | is equal to

3n 3n?
(@) 3 (b) e
3n 3n?
(c) vy (d) s

JEE MAIN-29.01.2024, Shift-I

Ans. (d) : Given,
G,
I cos (t 3 ]
= lim X ———~ ( '3
ey
Using L' hospital rule, we get-
cos (%) x0— cos(x).Sx2

lim

b
Ans. :(12) Given, 2
Lines- 45x +5y +3 =0 . n
Here slope =-9 — g i G 3x2
According to the question, B Xﬂ ( nj 2
9 2 "2
27, % 9 6r 1, 2 2
2
Now, =1x 1irI}[ =
X——
x 2
[stdt 32
=lim 3 - 8
H3 3r#X—r x* —rx’ —3x
2 1 SN N X 2
) 11. Ifa lim and
. 8x x 0 x*
- IXIESI 3r in’
=2 -2rx-35x° -3 b limL, then the value of ab® is:
2 ' 1 02 1 cosx
- 2 (a) 30 (b) 36
3 6r, - 271, -3 (0) 25 (d) 32
2 JEE MAIN-27.01.2024, Shift-1
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Ans. (d) : Given

a=1im‘h+*/l+x4 -2 1
o X! VI+V1+x* +4/2

ox! 1 1
a £1rr(}—4 = .
S TR N N NN
11+ 1
222 42

After rationalization,

13.

Let f : {-%,g}—) R be a differentiable

function such that f (0) = 1 If the
X
xj f(t)dt
lim—"—— = q, then 8d is equal to :
-0 X _q
(a) 16 (b) 2
(© 1 (d) 4

JEE MAIN-30.01.2024, Shift-I

Ans. (b) : We have,

sin’x ) , x
2 |* x  f(t)dt
b=lim———~2 (V2 ++/l+cosx) lim ———
0 (2—-1-cosx).x x 0 o
2
X x[ " f(t)dt
1 =lim—>——
b —2v2 b 42 S0t ]
1 X X
2 x*
“F()dt
1 x], ( 0 j
32 3 =lim——— |- —form
Now, b’ @2y 32 lim —=— 5
. 1
3+ + +1 1- o =
O B g 1) 1 e
x-0 3tan’x 3 Aolvine L' Hosbital il
20.— B is equal to. pplying L' Hospita ruxe i
(a) 2 xf(x) +j f(t)dt.1
=lim 0
(b) 7 x>0 2x
() 5 LR || feode
=lim im
(d) ! . x-»0 D x—0 2X
JEE MAIN-27.01.2024, Shift-IT _£(0) . £(x)
Ans. (¢) : Given, lim3+0.sinx +Bcosx +log, (1-x) _1 T + x{r(} 5
x=0 3tan’x 3 ~ f(O) f(O)
By using expansion- -, + )
=1(0)
3 2 2
3+o{x—+ ..... }+B{1_X+n }{ x—x—...} :l
] :l )
2
3 tan2 X 3 o= l
X 2
2 2 SIS
3+(x[x]+[3{1—xz}+[—x—X2J So,  8a’=8x7=2
lim = 1 14. Let a be the sum of all coefficients in the
x>0 3x? 3 expansion of (1-2x+2x%)2* (3—4x’+2x})™* and
(3+B)+(a—1)x+ P 1) "log(1+t)dt
. 21 2 1 P
:)1(12(1) 3x2 3 b =lx1_r)r‘} OT . If the equations cx* +
=3+B=0
B=-3 dx + ¢ =0 and 2bx” + ax + 4 = 0 have a common
—0-1=0 root, where ¢, d, e € R, thend : ¢ : e equals
a=1 (a) 4:1:4 (b)1:1:4
_ _ (c)2:1:4 (d1:2:4
Then, 20-p=2+3=5 JEE MAIN-31.01.2024, Shift-1
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Ans. (b) : We have,

(1=2x+2%)% (3422320
Putx=1

For getting sum of all coefficient a =1

]‘~1n(l—|—t)dt

b i g t2024+1
=1um

x—0

Using L- hospital's rule, we get-

In(1+x)
i X L
x—0 2X 2

ex>+dx+e=0

2bx* +ax+4=0

Have a common root
ex’+dx+e=0

X +x+4=0-(D<0)
Hence both root are common,

— (9 formj
X 0

c_d_e
1 1 4
c:d:e=1:1:4=d:c:e=1:1:4
. ez‘s“"“—2|sinx|—1
15. lim >
x—0 X

(a) isequal to 1
(c) is equal to —1

(b) does not exist
(d) isequal to 2

JEE MAIN-31.01.2024, Shift-I

(—b+c)x+x2(aH—E—c}-[a—E-i—E)X3 +...
2 3 2

lim

x—=0 3

X
For limit to be 1, we must have.

=1

-b+c=0& a+g—c:0
b
c=b &a—E:O {~ c=Db}
b
= a=—
2
And,
a E d 1
3 2
b b b | 3b 2b 3b:1
2 3 2 6
4b=6
b=2
2
a=b/2
3 3
a= .
2x2 4
a=—, c:b=E
So,
16(a> b> ¢%)
16 2 22
16 4 4
_ l6(9+36+36j:81
16
2 e 3
17. lim (l—c?s (3%) sin”(4x) = | |is equal to
x>0 cos” (4x) (log,(2x+1)
(a) 24 ® 9
(c) 18 (d) 15

JEE MAIN-08.04.2023,

Shift-1

Ans. (d) : Given,
i —2|sinx|—l
lim—————
x—0 X
It is even function.
So,  LHL=RHL.
2sinx 3
Now, RHL = lim< 225“”‘ !
x—0 X
. e®™ 2cosx —2cosx
= lim
x—0 2X
) e —1) 2sinx
= limcosx - X
x>0 2sinx X
=1x1x2=2
ax’e® blog (1 x) cxe *
16. If lim f( ) 1, then
x 0 X" sinx
16(a> b*> c¢*)is equal to —
JEE MAIN-31.01.2024, Shift-11
Ans. : (81)
ax’e* blog (I x) cxe*
m = 1
x 0 X~ sinx
2 3 2 3 2 3
ax’ (1+§+X—+X— +...]—b[x—x—+i —...]+cx(1—x+x——x— +]
20 3 2 3 20 3!
0 Ly ShX
’ X

Ans. (¢) : Given,

i {(lcosz(?sx)}{ sin’ (4x) }
=0 | cos’(4x) (log,(2x +1)
sin*(3x)  sin’(4x)

lim 3 -
0 | cos’(4x) (log,(2x +1)
sin?3x sin4x

o
. cos3(4x){logg:2x)} (2x)’

<1>2<1>1<3x>2<4x>3}

1.(2x)"
964 g
32

Limits, Continuity and Differentiability
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z* +8iz-15
7% -3iz-2

{zeC-{i,Zi}:

eR}If

u-%ies, acR-{0},then 242 is equal to

JEE MAIN-11.04.2023, Shift-1I

2 .
Z2+812—15]6R
z°=3iz-2

(11iz—13)

(zz—3iz—2)

Ans. (1680) : [

= 1+ €

PutZ= (x—Ei
11

= (£"-3iz — 2) is imaginary

Putz=x+1iy

= (x’—y’ + 2xyi -3ix + 3y — 2) e Imaginary
Re (x*—y*+3y—2+(2xy —3x)i =

= x—y*+3y-2=0

X' =y*-3y+2
X =(y-1)y=2) ..z= a—%
-13
Putx=0,y= —
v 11
()
11 11
24
o = (24x35)
121
24207 = 48x35 = 1680
-CX
™ —cos(bx)— cexe
19. If lim =17, then 5a® + b is
x—0 1-cos(2x)
equal to
(a) 76 (b) 72
(c) 64 (d) 68
JEE MAIN-13.04.2023, Shift-IT
Ans. (d) :
& — cosbx — ¢
lim =17
x—0 1—cox2x

On expansion-

For limit to be exist

a—£=O:c=2a
2

= =17
2x?
a2 v &
2 2 2
= =17
2
2 12 2
:a—+b—+4i—34
2 2 2

= 52’ +b* = 68

20. If a> B > 0 are the roots of the equation ax” +
bx +1 =0, and
1
- 2 ibx+2a) )2
lim 1-cos(x bf 2) =l l—l , then k
x>t 2(1 - aX) k B a
is equal to
(a) B (b) 2a
(c) 2B (d) a
JEE MAIN-08.04.2023, Shift-11
Ans. (b) : Given,
sax’+bx+ 1=
a(x-a)(x-p)
oo (X'B:l 5 a+[3:_—
a

~x+bx+a=a(l —ax) (1 -px)

~ lim
x>t
o

I—cos(1—ax)(1- Bx)
2{a(l-ox)(1- Bx)}

1—cos(x” +bx +a)
2(1-ax)’

hrr;{ a’(1-Bx) }

2 2
N I
2! 2 2! |
lim . . _
0 [2sm x] 21 ﬁlslgf{x — 2sinxcosx +§sm3x} =
(7 (@ 0 (b)
X(a_°)+ 2 0 o SEr2e3 @ T2

lim 2 2 2 2 17 __sinx_l 6 6

X—0 T ox JEE MAIN-13.04.2023, Shift-1
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Ans. (¢) :
f(x)=x—sin2x +lsin3x
f(x) =1—2cos2x + cos3x =0

f(x) = 4cos’ x —4cos” x —3cosx +3=0

Snom
X =

a
f"(x) = 4sin2x — 3sin 3x

£ (Ej <0
6
St . . .
(?) is point of local maxima

(511) 5t V3 1 5m+243(3
fl—|=—"+—+—="TT""—
6) 6 2 3 6

22.  Among

Sy :1imi2(2+4+6+....+2n)=1

X—o 1

(Sy) :lxig%(lls +25+3% 4. +n") =%
(a) Only (S1) is true
(b) Both (S1) and (S2) are true
(c) Both (S1) and (S2) are false
(d) Only (S2) is true
JEE MAIN-13.04.2023, Shift-I

Ans. (b) :

n(n+1)

—=1=True

S, :lim

X—00 n

.1 s .1 )’
Sz:hmT(Zr )=lim—Y| —
X% 1) n

X—® 1

Let,

S =

—

—dr =dx

=]

1
:lesdx _ L = True
) 16

Thus both the statements given above are true.

23, Letf(x)=———,xeR—{-1},neN,n>2.

Ans. (0) : Given,
£(x)=—

(l +x" )1/11

XeR—{l},neN,n>2

f"(x) = (fofo......upton times)(x)

Then, lim J.OIXH (f“ (X))dx
Now, f(f(x))=—>
ow ( (X)) (1+2X“)1/n
£(£(£(x))) = —
(F(f(x) (1+3x")"
Similarly, f"(x)= - o
(1+nx")
Therefore, limJ.L'Xl/ndX
o (l+nx")
n-1
li X—d
“IE’ICJ.(I-i-nx“)Un i
Let 1+nx"=t
n2x"ldx = dt
“’ldx=d—§
1 +n dt
‘IILwFIII tl/n
I+n
= lim 12{ !
ﬂ*)wn l_l
n_
= lim ( 1)((1+n)“n1 lj
n>on(n —
Again let n =%

Using series expansion = 0

(1+x7)r
{( 1 1)( 1 1) ( 1 ;)}
If £'(x) = n (fofof ....up to n times) (x), then 24, 1lim|\2% =23 A2%2 —-25)...\2%2 —22*1 ]| js equal to
1 X—0
limJ.x“’2 (f"(x))dx is equal to : (a) 1 ) V2
X—0 0 .\/5
(c) 1 (d) 0
JEE MAIN-06.04.2023, Shift-11 JEE MAIN-06.04.2023, Shift-11
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Ans. (d) :

ooy L L ooy

(22_23] <[22—23] ..... (zz][zzJ
ooy 1 1

1im[22 —23] <L< lim(z2 —22111]

L=0
25.

Let x =2 be a root of the equation x* + px + q =
0 and

1—c0s(x2 —4px+q’ +8q+16)
(x-2p)’
0,
Then lim [f(x)]

X—2p

f(x)=

where [.] denotes greatest integer function, is
(a) -1
(b) 1
(c) 2
(d) 0
JEE MAIN-29.01.2023, Shift-1

Ans. (d) :

Given, Let x = 2 be a root of the equation
X +px+q=0

putx =2

4+2p+q=0

-2p=4+q

l—cos(x2 —dpx+q° +8q+16)

(x —2p)4
0,

f(x):

| 1-cos(x* ~4px +(q+4)’)
(x—2p)’
:l—cos(xz—4px+4p2)]
(x—2p)’
_l—cos(x—Zp)z}

(X—Zp)4

_l—cos(x—Zp)z { . 1-cos® 1
— lim =—
(x—2p)’ 0 97 2

lim l} =0
L2

lim

x—2p*

lim

x—2p*

lim

x—2p*

lim

x—2p*

X—2p

26.

t—0

1 1 1 sin’t
lim[lsinz‘ 428’ 4 psin’t J isequalto
n(n+1)
a
(a) 2

(c) n*+n

(b) n’

(d) n
JEE MAIN-24.01.2023, Shift-I

Ans. (d) : Given

t—0

1 1 1 sin’t
lim| 15 4 280" +nsin’t

— b COSeCZ( COSCCZ( COSCCZI SiHZt
= lim| 1 +2 Foeeeeenns +n

t—0

i 2
. 5 sint 1 cosec’t 2 cosec’t sint
= hm(nms‘:C ) — +| = F oo +1
t—0 n n

= lim n[0+0+ .......... +1]
t—0

=nx1

=n

27.

The value of
142-3+4+45-6+......... +(3n-2)+(3n-1)-3n

lim
x> Von* +42+3-Vn* +5n+4
is:
() “22” (b) 3(v2+1)
3 3
© Sz (d) E(\EH)

JEE MAIN-25.01.2023, Shift-I

Ans. (d) : Given,

142-3+4+5-6+....+(3n-2)(3n-1)-3n
V2n* +4n+3-+/n* +5n+4

. (142-3)+(4+5-6)+(7+8-9)+....+[(3n—2)+(3n—-1)-3n]

lim

o V2n* +4n+3-+vn*+5n+4
0+3+6+9+...3nterms

1m

X—>0

lim
= \Jon* +4n+3 —vn' +5n+4
. 3n(n-1)/2
lim
H""\/(2n4 +4n+3)—vn*+5n+4
> 32
-2 __>(J2+1)
2(v2-1) 2
28. The set of all values of a for which
lim([x —5]-[2x+2]) = 0, where [a] is equal to-
(2) (~7.5,-6.5] (b) [-7.5,-6.5)
(©) [-7.5,-6.5] d) (-7.5,-6.5)
JEE MAIN-24.01.2023, Shift-11
Ans. (d) :

lim([x-5]-[2x+2])=0

Iim ([x]-5-[2x]-2)=0
1im([x]—[2x]) =7

X—a

Let, ae [n, n+l},
2

then n-2n=7=>n=-7

Limits, Continuity and Differentiability

27

YCT



—ae[-7,-6.5]
1
Let, ae {n+5,n+l} s

then n—(2n+l) =7 > n=-8
= ae[-75-7)
but limit doesn't exists at a=-7.5
Hence, a € (7.5, 6.5)
= [a] - [2a] =7
check option,

{x+1]=[x]+1}

Let, a =_—15
2

= [-7.5]-[-15]1=7
=-8+15=7

=7=17

Thus, option (d) is correct.

(Vax+1 +\/3x—1)6 +(\3x+1 —\/3x—1)6

e oo

29. 3

X—> 0

(a) is equal to 27 (b) is equal to 2—27

(c) isequalto 9 (d) does not exist

JEE MAIN-31.01.2023, Shift-1I

Ans. (a) : Given,
6
(V3x+T+3x-1) +
6
(x+\/x2—l) +

\/3x+l—x/3x—l)6

X —

(1+ﬂ)6+(1— 1—0)6

23) +0 .
((2)6—)+0=(\/§) =27

. 1 1 1 1 |,
lim + + +...+— |is equal to
1>o| 1+n 2+n 3+n 2n

3
(a) log, (Ej

2
(c) log, [gj

30.

(b) log, 2

(d) 0

JEE MAIN- 01.02.2023, Shift-I

Ans. (b) : lim ! + ! + ! +...+L
| 1+n 2+n 3+n 2n

. 1 1 1 1
=lim + + ..t
n=|1+n 2+n 3+n n+n

! 1 1 1

=lim—| — ot
B R e 1+
n n n n

=11
=lim ) —
N—o =1 n T

Let

S— B =

1

:.[01 (1+1x)dx =[log(1+x)]

=log2 —log(1)
=log2
Hence option (b) is correct.

n

Z(Zr —-1)=x, then

r=1

P 2 3 n’
lim —2+—2+—2+ ...... +—2 =
0| x X X X

31.

(@) % )1 © %

Karnataka CET-2019

(d) 4

Ans. (¢) : Given, Y (2r—1)=x

r=1

ZZ“:r—lex
r=1

[n(n+1)] n=x =Sn+n-n=x=>n"=x

- 1im[i2(13 +20 43 +n’ }

n—>0| x

Limits, Continuity and Differentiability
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[
=g
L8
1
=b|_
—
s
)
Nl
—_
N—
8]
| I
Il
=
-
4
=1
1
~
=
B, +
—
N—
N
1

3s.

Lt x2¥ —-x _
x>0 1 €os X
(a) E (b) 2log2  (c) log2

1
d) —log2
()20g

Karnataka CET-2012

The value of limH is

32.
x=0 x
@1 ®-1 (00

(d) Does not exist
Karnataka CET-2018

Ans. (d) : Given, limH
x=0 x

LHL = limM: fim - = 1

Ans. (b) : Given, hm

-0]—cosx

xz(z*xlj (._.cosxa—sinz(%D

5)

x2" —x :hmx(Z —-1)

x>0 1 —cos X

-0~ 0—h -0  —h
RHL=11m| | =lim—=1
h—0" O0+h h—0" h
So, LHL # RHL
.. Limit does not exist at x =0
33. If the function f(x) satisfies lim f(x) 12
x—1 X -—
lin} f(x)=
(a) 1 (b) 2 (c) 0 (d) 3

Karnataka CET-2014

Ans. (b) : Given, lim f()z) ~2 .
x> x° —1

lim(f(x) - 2)

x—1 =1

limx* -1

x—1

lim (f(x)~2) =7 lim x*=1)

. .oa' -1
[usmg,hm —10ga]
x=>0 X
= 2log2
3.2 — 4.5
36. lim———=
» then e 5.2°+7.5
-20 3 —4
a)— (b) O c) — d) —
(a) - (b) (©) 5 (d) 7
Karnataka CET-2009
x+1 x+1
Ans. (a) : Given, hm—3 2 4.5
xoo 5% 47 5%
. 3x2x2¥ —4x5x5" 6.2* —20.5"
= lim = lim
x> 52 +7.5" xom 5 2% +7.5%

2 X
6.(5) 720: 0-20 20

11m f(x) ~lim2=n (1-1) S e (D) 0+7 7
x—1 x—1 5 + 7
lim f(x)-2=0 5
! 2n 2n
= 37. 22 cos—= 1=
1X1£n fix)=2 El_{rnlo{ns1n O Sn}
21 s T
34, mM - @5 Oy © 3 1
x—=0 3* -1
(a) log. 3 (b)0 (c) logse (d1 Karnataka CET-2010
Karnataka CET-2013 . . . 2m 2n
Ans. (a) : Given, lim n.sm3—.cos3—
n—oo n n
Ans. (¢) : Given, limM
x-0 3% ] 1 21 21 1, . 4n
= —lim{n. 2s1n— cos— =—lim{n.sin—
log, (1+x) lim log, (1+x) 2 no 3n 3n 2 no 3n
1 X _ x>0 X . ) Ed
XIE(} 3 _1 . 3] ~|nsin 3 4n 4 sm43n
lim =—lim =—1lim
X x—0 X 2 n—o ﬂ 3n 6 n-ow 41
x_q 3n 3n
(. using formula, &%(a — jzloge a) [ lim sinx _ 1}
X—>0 X
__ | = logse =4—n><1=E
log, 3 3

Limits, Continuity and Differentiability
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38, fim A2 =V3x 41, The value of lim>—> =
= \3a+x - 2Vx > 2x
a)logs (b)0 c)1 d) 2 log5
) ) 383 ) (a) log5  (b) (c) (d) 2 log
(a) g (b) T (C) T (d) T Karnataka CET-2006
3 33 Ans. (a) : Given,
Karnataka CET-2011 55
— lim
Ans. (d) : Given, limM = =0 2x
i Ba+x - 2Vx From L— Hospital's’s rule-
. \/a+2x+x/§ 1 \/3a+x+2x/; §x _§57% 5*log5 -5 log5x(-1
lim+/a+ 2x —/3x - . . . . g 0og X( )
wmvarex = Va+2x +43x Ba+tx—2Jx Ba+x +2x - !g% 2% =£1ﬁ0 7
- lim[(a+2x)—3x] N3a+x +24x _ 1imSx log5+5*log5 _log5+log$ log5
x> [(3a+x)—4x] Ja+2x +3x x50 2
i (80 Batx+2Vx 2. lim> " isequalto:
x> 3(@a—X) ~Ja+2x +/3x b -1
loga logb
1\ Barx+2V0x @ab  ()ba () o (d)
= hmgﬁ logb loga
At NI Karnataka CET-2000
_1 Vata+2Ja 1 Jda+2Va i1
3 Ja+2a+3a 3 3a++3a Ans. (¢) : Given, lim-5—
1 2Ja+2da 1 4a 2 Applying L'-Hospital's's rule,
= X—————= — X = — - i
3 24/3a 3 232 33 _ a™"loga.cosx—0
5 =0 b Jogb.cosx — 0
39. limxsin (—) is equal to sinx | 0] 1
e X _ lim @ loga. cosx _a loga. cosO _loga
1 -0 b Jogh. cosx b’logb. cosO logb
a) 2 b) — c) w d)o
(a) ()2 (c) (d) . 1+ logx—x _
Karnataka CET-2008 | 1 1-2x+x’
(a)1 (b) -1 (c) zero (d)-172

Ans. (a) : Given, lim xsin (zj

X
! [2j
sin| —
X p—

el

Karnataka CET-2000

Ans. (d) : Given, 1iml+l°g—’“2X
ol [ -2x+X

=lim 7 =2lim > =2x1=2 Applying L'-Hospital's rule,
- o L
liml+10gx_x im_X
tan(xz—l) ol [=2x+X° ol 242x
40. lim is equal to
o x- fim %) g D)
1 -1 ol 2x(x71) =1 2x(x —1)
(a)2 (b) = (c)-2 (d) —
2 2 i 1 1
iml— |=—=
Karnataka CET-2007 Hl[ 2xj 2
) ) tan(xz—l) < +1
Ans. (a) : Given, lim 44. If lim| ————(ax+b) |=2, then :
xol X — 1 x—»o| x*+1
tan(x’—1) x+1 , tan X2_1) (a) a=landb=1 (b) a=landb=-1
=lim— =" = lim— 5= = x(x+1) (c)a=landb=-2  (d)a=landb=2
) AP EAMCET-2019
tan(x*-1) VITEEE-2011
= lim————=xlm(x+)=1x(1+1)=2 -
=t x -1 ! Karnataka CET-2000
Limits, Continuity and Differentiability 30 YCT



3

X" +1
X2+1—(ax+b)}—2

Ans. (¢) : Given, lim[

X—>0

. {x3+l—ax3—bx2—ax—b}
lim > =2
x> x +1

3 2
lim{x (1-a)—bx axb+l}:2

x> +1
For the infinite limit exist, the coefficient of x* must be
ZEero.
1-a=0
a=1
[ —bx? xb+1}

2
x* +1

lim

X—>0

Hm_—b(x2 +1)—x+l]

x> x+1

x? +1 xX+1 x?

X—®©

LG B SN }

fim| —b_ X! }:2

x| x> +1 x7+1
-b-0+0=2
b=-2

sinx cosx tanx

45. Iffx)=|x* x’ X |, then lxlirg% is :
2x 1 1
(a)-1 )3 (©)1 (d) zero
Karnataka CET-2002
sinx cosx tanx
Ans. (¢) : Given, f(x) = | x3 x2 x
2x 1 1

f(x) = sinx (x* — X) — cosx. (X’ — 2x°) + tanx (x° — 2x°)
f(x) = x (x —1) sinx — x* (X — 2) cosx — X_ tanx
f(x) (x—1sinx

= " -

5 (x—2)cosx —xtanx.

— sinx — 20X (x —2) cosx — x tanx
liml)z() = lim[sin x - 0X (x—2)cosx—x tan x}
x=>0 x x—0 X

=sin0 —-1-(0-2) cos0°-0=0—-1+2
im i)
x>0 x
T o
46. lim2
0T cotO
(@) 0 (b)-1 (c)1 (d) e

Karnataka CET-2004

T o

Ans. (¢) : Given, lim 2

07 cotf
Applying L'-Hospital's’s rule,

T
A I R

lim = -— =lim 5
07 cot® 0% —cosec 0 0% cosec 0
=lim ! 1 1

0>~ T : 12
2 | cosec—
2

47. Consider the following statements :

2
. ax +bx+c,
Statement 1 : llm—2 i
-1 ex” +bx+a

(where a+b+c#0)

1.1

Statement 2 : lim X—2 js—
>2x+2 4

(a) Only statement 2 is true
(b) Only statement 1 is true
(c) Both statements 1 and 2 are true
(d) Both statements 1 and 2 are false
Karnataka CET-2021

s1

Ans. (b) : Statement -1

lim ax’ +bx+c _axl’+bxl+c _a+b+c_1
>l cx? +bx+a cxl*+bxl+a a+b+c
Statement-11

1 1
7+7
2+
fim X2 _ jiy _(2*%)
x>2 X +2 X*22x(x+2)
. 1 1 1
=lim — = =——
5D 2x T 2x(2) 4
1+1
) 1.1
Hmaxz-i-—bx-i-c is1and lim X—2 is not 1
lex”+bx+a o2 X +2 4

So, statement I is correct and statement II is not correct.
Hence option (b) is correct.

48. If
cosX 1 0
fx)=] 0  2cosx 3 |, then lim f(x) =
0 1 2cosx o
(a) -1 (b) 1 ©0 (d)3
Karnataka CET-2021
cos X 1 0
Ans. (a) : Given, f(x)=| 0 2cosx 3
0 1 2cosx

f (x) = cosx(4cos” x —3)
f(x) = 4cos’x -3 cosx
limf (x)=lim4cos’ x —3cosx

X1 X1

=4 (cosm)’ -3 (1) =4 +3=-1
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n(2n+1)’

. .1 2
Ans. (d) : Given, L = Jim 298X

- 2
w3 (r=2x)

Put x:£+h as x—)E,h—>O
2 2

49. lim =
e (n+ 2)(n2 +3n- 1)
(a) 0 (b) 2 (c) 4 (d) o
MHT CET-2021
Ans. (¢) :
im n(2n +1)2 lim n{n(2+gﬂ
3

"> (n+2)(n*+3n-1) B "”{n[

1+0052(§+hj
m _

1+cos(m+2h)

efza)] o

R 1 2 L lim l-cos 2h _ m 25in2h_l lim (sinh]z_l(l)z_l
n (2+j Tho0 452 ho0 4p2  2h0l b ) 2V T2
=lim n
“*wn3(1+2j£1+3_12) 5 lim sin(x+a)+sin(a—x)—2sina ) _
n L -0 xsinx
_ oy 4, . . I
—(1+0)(1+0_0)—T— (a) sina (b) cosa (¢c) —sina (d) Ecosa
&g MHT CET-2021
50. If lim= =80, where n is a positive - - -
=2 x—2 . .| sin(x+a)+sin(a—x)—2sina
. Ans. (¢) : Given, lim
integer, then n = X0 X sin x
(a)3 (b)5 ()2 (d) None of these
MHT CET-2021
Ans. (b) : limxn_2“—80 C+D C-D
) T2 x-2 [ sinC+sinD:25in( hl j.cos( —_ ﬂ
Using L'-Hospital's rule 2 2
lim nx""' -0 -0 . ZSin(z—;)cos[%j—Zsina
x>2  1=0 =lim -
x>0 X simnx
n-2""' =80
02" = 5%16 :limZSina~co.sx—2sina
x>0 Xsinx
n-2"" =5x2* <
. -2
Comparing both sides, we get n =5 —2sina (1-cosx) —2sina (2 Sin 2]
- =lim - =lim -
. x’ -1 x>0 X sin X x>0 X sin X
51.  lim=—; = eee
1 X" +5x-6 2
. 2 X .
3 1 1 sin” — sin
a)0 b) — c) — d) —— —4sina 4sina X—
(@) (b) 2 © 3 (@) — ( )| — ( <7
MHT CET-2021 || —jim —lim 2
3 | x>0 (XsinX\J x—0 sin X
Ans. (b) : Given, limzx—_ x? X
ol x”+5x -6
2
o BN 11 3 (—4sina)(lx;) |
=l (x+6)(x-1) 1+6 7 = 1 :—4sina><Z:—sina
1+cos 2x 3
52. im=————=..... . X -8 .
™ 2 .
. (71: _ 2x) 54 The value of lxl£l21 4 is
1 3
(@)1 (b) 2 (c)3 (d) 3 (a)3 (b) 3 (©1 (d)0
MHT CET-2021 MHT CET-2021
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Asx —>2,x#2,x-2#0

3(2)" 322
- 2(2)2’1 22
55. limwz
x>0 3* -1
(a) log.3 (b)0 (©)1 (d) log, e
MHT CET-2021
Ans. (d) : lim:M
x—0 3* -1
Applying L'-Hospital's's rule,
! 1
1+x 1+0 —
li = = =1
0 3% loge(3-0) 3°log,3 log,3 08, ¢
56. The value of llmﬂ
=7 x* —49
2 - 1 -1
z b) —= — d) —
(a)9 ()49 (c) 56 ()56
MHT CET-2021
Ans. (d) : Given,
1im2—\/x—3_hm 2-+/x-3 ><2+\/x—3
=1 x7 =49 o7 (x=T)(x+7) 2+/x-3
2> —(x-3
=lim (X )
7 (x=7)(x+7)(2+x=3)
=lim (7=x) ~lim -1
’H7(x—7)(x+7)(2+\lx—3) ’H7(x+7)(2+\/x—3)
I D
(7+7)(2+\/7—3) (14)(2+2) 56

58. nmm =
x>0 1 —cosx
(aA)0  (b)logd (c)log2 (d) None of these
MHT CET-2021
Ans. (b) : Given, hmg
x>0 ] —cosx
x(2% -1 x(2* -1
= lin(} ( ) = 1irr(} ( )
x>0 ]—cosx  x~ 2sin? X
[ x(2* ‘1) 2" —1
= lim=———= hm
x—0 2 x>0
2s1n — {sm
{ £1£1’(} —loga}
1 log2 1 log2 2
==X == =2log2 =1og2° =log4
B 0 2 1 g g j4
1x 5 4
59. If a, b, ¢ and d are positive, then
c+dx
lim(l + j is equal to
x—® a+bx
(a) ed/b (b) ec/a (C) e(c+d)/(a+b) (d) e

MHT CET-2011

Ans. (a) : Given, lim

o

X

c+dx
| (1 ’ : j
X a+bx

c+dx

1 a+bx |3ibx
a+bxj
lim(1+lj :e}

X—>00 X

atbx llm 2 d
57. The value of llmzlog(l + x) is equal to =| lim (1 + j X[IH’) _ o) _ b
x—0 X—®0 a-+ bX
(a)e (b) ¢ (C)— (d)2 Y5 3%+
2 60. lim> > =3 *1_
MHT CET-2021 =0 1-cos 2x
A .2 1 1
Ans. (d) : Given, £1£I(};log(l+x) (a) Elog(ls) (b) E(logS)(10g3)
:21im10g(1+x)i [ limlog(l—i-x)l/x =log e} 1
o © e (c) Elog(S) (d) (log5)(log3)

=2log,e=2(1)=2 MHT CET-2009
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Ans. (b) : Given,

. 155 =513 +1
Iim————

x50 1—cos2x

Syl S (3113 )

x—=0

1-cos2x x50 2

:um(sx )6 1) = lim

[(5* —1))(23" —1)]

2sin? x

x>0 2sin’ x
X2

:hm[sxx_l)[yx_l] _(log5)(l0g3)

. _(1+2x )"
Ans. (d) : Given, {im

x=0\ 1—-2x

(1+2x) [(HZX);XT 2

:}cig)l e -2 :?:e
(=20 |
. Vvatx—+va-—x
65. lim—— =

x—0 4x

=lim

x—=0 (1 _ 2X)§

(a) ™ (b) ﬁ () ﬁ (d) None of these

MHT CET-2005

1
2 —=—(log5)(log3)
w0, (sinx 2(1) 2
(7)
61. 1i311[1og(ex)]$ _
(a)1-e (b) e? (©)e (do

MHT CET-2009

1
Ans. (¢) : Given, EE}DOg(eX)]@

1 1

4

. Jat+tx—+a—x Jat+tx++a—x

=lim X

x>0 4x Ja+x++/a-x
(a+x)—(a—x) i 2x
""04x(\/a+x+\/a—x) X"°4x(\/a+x+\/a—x)

Ans. (b) : Given, lii% arx-Na-x
x X

=lim

1 1
. LI v =lim =lim
= lim[loge + log x Jioex = lim 1+ log x )oex o(Varxava—x) 02(Va+x+a—x)
1
:llim0(1+1ogx)@ ....as X > 1Llogx -0 _ 1 _ 1
S 2(Va+0+va=0) 2(24a) 4a
62. lim1+2+3+"'+n=? 66. liismx—xcogx
n-o 3n? x>0 3tan X +Xx
1 1 1 1 7 7 8 8
a) — b) — c) — d) — - L 2 2
()6 ()3 ()2 ()4 (a)3 (b)4 (c)3 (d)4
MHT CET-2007

Ans. (a) : Given, limw

MHT CET-2005

8sinx —x cos x
2 Ans. (@) : lim——
3n (@) x>0 3tanX +x°
M Dividing Numerator and Denominator by x
. 2 . n(n+1) .
=lim =lim 8sinx —x cosx
n—w 3n2 n—w 2(3n2 ) (Xj
= lin(} 3 5
+1 x> tanx + X
BT CE2) N P o ~Lar0)=L (j
o 6n 6 no>® n 6 6 X
63. lime"™ gl SImX | _
x—0 L ( < j COSX 8 x1-cos0 _8(1)—1 7
(a) 1 (b) o (©)0 (d) Not defined i tan x 3x140 3(1) 10 3
MHT CET-2007 3 i
Ans. (¢) : Given, lime"* =limx =0
X0 x—0 x° =32
1+2x\" e
64. lin'} ( 12 j =
0\ 1-2x 20 1 14
i 3 ) @ 0 ©10 (@ —
(a)e (b) e (c) e (d) e 3 R R
MHT CET-2007 MHT CET-2006
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Ans. (a) : Given, Applying L'-Hospital's's Rule, we get log y =
x* =2’ 1
X =32 . xX’=2" . x-2 10gy:1im1:liml
lim—; =lim——— =1lim xom | xowx
x->2 x> —8 x=2x° —) x-2(x3 93
[ x-2 ] logy = 1
o0
(x >2,x#2.:.x-2%0) logy="0
lim X~ 2 ’ : y=¢
o x—2 _3(2) _5(2) 20 y=1
3 3 2
im* =2 3(2) 3 3 . x’ x ).
x>2 x—2 71. 11_1)2 P a— is equal to
cot’x—3
68. lim———= -1 | 2
n _ a) — b) — c)0 d) —
x_,;cosecx 2 ()4 ()2 (c) ()9
(a)2 (b)3 (c)4 (d)5 COMEDK-2020, VITEEE-2017
MHT CET-2006 || Ans. (d) : Given,
2, 2x-1-3 3 2
Ans. (¢) : Given, lim cot'x=3 _ li (cosec z ) lim| — X%
Icosecx—2 T cosecx—2 xon| 3x2 — 4 3x+2
— m cosec” x — 4 —lim x’(3x+2)-x*(3x* —4)
x>t COSECX —2 x>0 (3x* -4)(3x+2)
. (cosecx —2)(cosecx +2) C[3x*+2x® —3x* +4x7
= lim =lim 3 5
o (cosecx —2) xoo| 9%’ +6x* —12x -8
3 2
—cosect+2=2+2=4  lim| — 2X 4%
6 x>0\ 9x +6x% —12x —8
X + —X _
60. lim® 2 =2 equals 5.4
x—0 X . X B 240 B g
(a) 2loga (b) (loga)2 (c) loga®  (d) log2a o 9+E,1§,% 9+0-0-0 9
MHT CET-2006, 2004 e
. 1 2 + + 1/x
Ans. (b) : Given, 7. Lel X 5x+3 is
1 ool xP+x+3
a*+a -2 at -2 (ax)2+1—2a"
lim = lim—2— = lim —= @e  (b)é (©) (d)1
o b * SRM JEEE-2019
a* -1 X _
:lim( ) ~fim—| &1 :i(loga)2 :(loga)2 x+5x+3)
x—0 ax X2 x—0 ax X ao XZ +5x+3 1/x -
) Ans. (d) : Given, 1im[2—j —1im X
70 lim x'* = o X7 X3 on| X2+ X+3
' X—>00 XZ
(a) 1 (b) o (©)0 (d) none of these 5 3\
COMEDK-2011 . I+ _ (HOJFOJW oo
Ans. (a) :Let,y= limx"™ (i) x> 1+l+i 1+0+0
X—00 2
Taking log in equation (i) on both side, we get — *
2x
1 . . X
= lim— 73. Find lim
log y— 1im 102X @e' e ©» (@O
X—0 X

SRM JEEE-2019
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2x X a
. . oat—
Ans. (a) : Given, lim( j Ans. (a) : Given, lim - Xa -1
xoo| 24+ x Xx2a X" —a
We know that. . at=x" 0
lim —— 6form
limf (x)*™ = lim[f(x) - 1]g(x) ] exo—a
xa ( ) e [ ) ]g [Using L— Hospital's’s rule]
2x X a—1
. loga —
1im( X j :um[ X —1}2){ lim —28878%
e\ 24 x e 24X xa x*[logx +1]-0
_ a _ a-1 a _
:nm[x 2 X}2x - lim( 2 ij aloga—aa”t - a'floga-l]
el 2+x SN2+ X a'[loga+1] a'[1+loga]
loga—1
4 ———=—-1=loga-1=-loga—1
= 1im[ ; } = lim —24 i) 1+loga ¢ :
M P S i 2loga=0 = loga=0 = a=¢"=1
X 77 1+logx—x _
X+ X et X" — = :
74, If lim 2R T R o5050, then n P1-2x4x 1
X— X —
equals (a1 (b) -1 ()0 (d) -
(@10  (b)100 (c) 150 (d) 200 SRM JEEE-2013
SRM JEEE-2012 -
Ans. (d) : Given, lim l”og—xf
. . XXX 44X =1 ol 1=2x4x
Ans. (b) : Given, 1X1£r11 - =5050 Using L’ Hospital's rule,
Applying L-Hospital'ss rule, = lim /x-1
s - =l 2 49%
lim TH2X+3%" 440X 5050 Again, using L’ Hospital's rule,
x—1 1 i —1/X2 ___1
1+2+3+....4n=5050 i —— ==
n(n+1) 2
=5050 78. lim 1+l+i is equal to
2 X—0 x xz
n”+n-10100=0 @e  (be () 2e () 2¢*
(n+101) (n-100) =0 SRM JEEE-2015
n=-101, 100 (on=-101) 1 1
n=100 Ans. (a) : Given, 115130(1+;+Fj (1 form)
2 + . lim[f(x)-1]g(x)
75.  The value of 1im("2 6) is given by [ mf(x)E0 =g }
ool x* —6 x—a
_ 2 lim 1+l+i271 2x fim [ 242
@0 (b1 ©-1 (@ lim[1+ 1L j _ e )
SRM JEEE-2011 | | x> X X
2 . log(3+x)—log(3-x) .
Ans. (b) : Given, lim (Xz +6] [fformj 79. lm‘} ( ) ( ) is equal to
x| x2 — 6 0 X—> X
o (a) 0 ) -13  (c)2/3 (d)-2/3
Using L’ Hospital's rule, we get— SRM JEEE-2016, JECE-2006
lim i_x =1 Ans.(c): Given,
x>0 Qx 1 3+x)-1 3-
lim og( X) og( X) (9 formj
76.  If lim™—* =_1, then the value of a i . * 0
) o g rhenfhevalueobals Applying L'-Hospital's rule,
(@1 ()0 (c)e  (d) none of therse ( 1 j_( -1 j
AMU-2015 || i 3+x) (3=x) 1 1 2
SRM JEEE-2013 || **° 1 333
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80. Iff(2)=4 and £°(2) =4, then

i {xf(Z)—Zf(x)

x—-2
()2 (b) 2

] is equal to

(c) 4 (d)3

SRM JEEE-2015, CG PET-2010
VITEEE-2006, AMU-2005

Ans. (¢) : Given, f(2)=4 & f'2)=4
i O] (0]

xX—2
Using L'- Hospital's’s rule,
f(2)-2f"
= lim(M] =1f(2) - 2f'(2)

X2

=4-2x4 =4-8=-4

loge(i+x)+x—1

81. The limit of lin(}(

)

X X
. 1 . 1
(a) isequal to 3 (b) is equal to =3
(c) isequal to 2 (d) does not exist
BITSAT-2019
Ans. (a) :
log(1 - log(1
:hm{L;mx_l} :hm{ og(1+x) 11}
x—0 X X x—0 X X
We know that,
2 3
log(l+x):x——+x?— .........
x> X
10g(1+x) X 7‘*‘?* .........
x’ x?
log(l+x) 1 1 x
- Tyt T
log(1+
o8 5 X)+1,l_l_l+_, ........... +17l
X x x 2 3 X
1 x .
=l——=+——. .
3 @)
log(1
li {og(;X) ll}zlim[ll ............ }
x>0 X X x—0 2
log(1+ -
li%{ Og(z X) 1}:11+0 (- from eq". (i)
X—> X
_ !
2
82. lim _ L+L +; is equal to
ol 1.2 23 34 n(n+1)
(a) 1 (b) -1 (©0 (d) None of these

Ans. (a) : Given, lim| —+ ! +L+....+ !
n—w 23 34 n(n+1)

. 1 11 I 1 1 1
= lim||1-= |+|=—= |+| === |+.. | ————
o 2 2 3 3 4 n n+l

= lim| 1-—— )= lim
n—ow n+ 1 n—wo ) + 1
= lim “1 = lim H -1
n (1 + j (1 + j
n n
x+3
+
83.  lim| XT3  equals
x—o| ¥+ 2
(@)e (b) ¢’ (©)¢ (d) ¢’
VITEEE-2009, JCECE-2006, 2004
Ans. (¢) : Given, lim f(x)g(x) _ ot el
x+3 lim (x+3 X—Jrsfl
Now, 1im( X+ 5) e“”( )[" j
o\ X +2
llm(x+3) X+5-x=2 3lim)| x5
=e' [ +2 ] e »\x[ﬁ ]
x[1+§] 1+i
M &
=e * =e
1+0
_ 3(@] —e¥ —¢?
84. lim tanx -1 is equal to
xon/4 cOS2X
(a)1 (b)0 ()2 (d)-1
VITEEE-2015
Ans. (d) : Given, lim 20X
x—>n/4 CcOS 2X

tan[n—i-hj—l
. 4
=lim
COSZ(Tc+h)
4
1+tanh
l+tanh—1+tanh

-1
. [l—tanh]
=lim im

hﬁocos(g—FZhj " 150 —sin2h (1—tanh)

et

—2tanh

=lim—

10 2sinh cosh (1—tanh)

. -1 !
=lim—; = 2

h-0 cos” h (1 —tanh) (COSOD) (1—tan0°)

-1

- =_1

1(1—0)

VITEEE-2010
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85. Iff: R — Rbe such that f(1) =3 and f' (1) = 6.

f(1+x)
(1)

(b) e1/2

x—0

1
Then, lim{ } equals to

()1 (c) ¢ d e’

VITEEE-2013

Ans. (¢) : Given, lirr(}{

(15

Taking log on both sides

et

1
1 =—|logf(1 —logf (1
oy =L logt(1+x)-log (1]

. .1
limlogy = !gr(};[logf(l—i- x)—logf(l)}

Using L' Hospital's rule —

. . 1,
£1£r0110gy:£1£r({f(1+x)f (1+x)}
. 1) 6

limlog y=— 2 =—

A T E
log(lin&y):2

limy=¢’

x—=0

1/x
86.  The value of lim (E— tan'lxj is

x—wo| 2

(a)0 b1 (c)-1 (de

VITEEE-2012

1/x
Ans. (b) : Given, lim(g—tanlxj

1/x
Let, y=lim (E —tan™' xj

Taking log on both sides, we get—
logy = limllog[ﬁ— tan”' xj ( loga® =blog a)
X—0 X 2
Using L-Hospital's's rule—

1 2x
e (]
i) o)

= logy=Ilim j

Evaluate Jim \/(X *7)- 3‘/(2X -3)

87. .
=2 3f(x+6)-23/(3x-5)
17 17 34 26
(@) 3 (b) T (© 3 (d) =

VITEEE-2019

0

©12l(x+6) -23(3x - 5)
Let x — 2 = t such that when
x —>2,t— 0, Then

L:lim\/(t+2+7)—3\/2(t+2)—3
o0 (t+2+6)-233(t+2)-5

! !
tirI(}(t+9)f —3(2t+1)12
T (t+8)s —2(3t+1)s

It is also %form

{9(%1)} —3(2t+1)”
. 9
L=Ilim T
=0 t 1/3
{8[§+1ﬂ -2(3t+1)
1
3 (1+£)2—(2t+1)2
L==lim E

It is also % form

Ans. (c) : Given, L:hmv(x+7)—3 (2x-3) (gformj

1t 1 1
RV 3 —-1
3. 2X9 (Zt)z (18 j 34
= himS— 1~ (1 3
“x—=(3t)- 2| -1
8 3 3 24
. Xcotx ,
88.  The value of lim S
x-0 1 —cosx
(a1 (b) 2 (c) 2 (d 0

VITEEE-2018

Ans. (¢) : Given,

x* cot x x’cotx 1+cosx
1 =lim X
x20]—cosx x20( 1—cosx 1+cosx

3
. [ x cotx(l+cosx
=lim ( 5 )
x>0 1-cos”x

e “rsin*0+cos’0=1
Again using L-Hospital's's rule — lim x* cotx (1+cosx)
. -2x x50 sin” x
logy =1lim >=logy=0
el x cos0
0 . coth =—
y=e =>y=1 sin©
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=lim

x—0

thcosxth(l+ CcOSX)

x—=0

sin X
3

)

x=>0| SINX

x c0s0° x(l+cosO°)

X
=1x1(1+1)=2

x> cotx

lim
x>0 ] —cosx

=2

1+tanx
1+sinx

x—>0 {

(a)

cosecx
} is equal to

)1 (c)e

(d) &

UPSEE -2008

sin(cosx)cosx

89.  The value of lim is

Hg sinx — cosecx

(b) 1 ©0 (d)-1
UPSEE-2011

(a) ©

) ._sin(cosx).cosx
Ans. (d) : Given, im—————
xﬁg

sin X — cosecx

sin(cosx).cosx L Cosx

g
Xo—
2

SINX —COSECX  COSX

.. sin(cosx) cos’ x

lim

7[
X——
2

=lim
ST
*77sinXx —

COSX

sin X
cos’x-sinx .. cos’x-sinx
— = lim 5
sin“x—1 Hg —Ccos" X

=1xlim
x>Z
2

= lim( sinx) =— s1n% =-1

x>Z
2

Ans. (b) : Given.

lim{ }

x—0
a(x) lim[£(x)-1]g(x)]
= [ tim[f(x) ] =e™
lim [[ )*1]0050@( [
x>0l
=¢C =
113}) sinx[ jx 1%[
=€

]:eozl

1+ tanx

1+sinx

lim
x—0

I+tanx .| tanx—sinx
—_— lim
x—0)

€

}COSCC X

). d

I+sinx I+sinx

1 secx—1

sinx

sec0-1

)

secx—1

I+sinx L+sinx 1+sin0.

[5
=¢ 1+0

92.

If f'be a function such that f{9) =9 and f'(9) = 3,

90.  lim(cosec x)l/logx is equal to
x—0

(a)0 b)) 1 (c) % (d) None of these

UPSEE-2010

Ans. (¢) : Given,

. 1/logx
lim(cosec x)
x=0

T 1/logx
Let, y= !}E&(COSCCX)
Taking log on both side.
1

log y = lim log(cosecx

g y x—0 10 X g( )
log y - lim log(cosecx)

x—0 10gX

Using L-Hospital's rule

.(—cosecx.cotx)

log v = lim-S08€CX
gy x>0 1/x
logy= lingfxcotx
logy= lim—
BYT 3 tan x
logy=-1 =>y=e'=1/e

then lim is equal to
x—9 \/__3 q
(@) 9 b3 ()1 (d) None of these
UPSEE -2008
BCECE-2010
Ans. (b) : Given,
f(9)=9and f (9)=3
f(x)-3
fm ¥ (X) =3
=9 Lfx —3
Using L-Hospital's rule,
1 LI 1
C SEEF -0 )]
= lim = lim —
x—9 1 [l,lJ x—9 _
—x\2 /0 x?
i YEE(x) _AOFO) 3x3_3x3 _
o Jix) @) o3
2
93.  The value of lim [XZL”‘”) is
x—o| x“ +ax+5
b 4
(a) — ()0 (c)1 (d -
a 5
JCECE-2008
UPSEE-2007
Ans. (¢) : Given,
| b 4
C (XPabx+4) T 14040
lim | — = lim
wor (X ax+5 ) e a5 14040
x x°

Limits, Continuity and Differentiability

39

YCT



2x-3)(3x—-4
94, limw is equal to
x> (4x-5)(5x-6)
1 1 3
a) — b) 0 c) — d) —
(a) 0 (b) (© 5 (d) 0
Kerala CEE-2018
UPSEE-2007
Ans. (d) : Given,
1im(2x73)(3x74) ~ lim 6x* —17x+12
= (4x=5)(5x —6)  x>=20x” —49x +30
6 17 12
Ot 6-040 63
=517 " 20 050 20 10
X—>00 J— +
207?+;
1+X)1/2 _1
95.  The value of lim—l/2
x50 (1+X) -1
(a) 3/2 (b) 2/3 (©0 (d) None of these
UPSEE-2018
Ans. (d) : Given,
(1+X)1/2 71
im-—5>—
x>0 (l+x) -1

Using L-Hospital's rule
L,
X —jim =1

x—0
241+ x

=lim
x—0

The lim (siny—_aj.(tanﬂj is
y—a 2 2a

is

Using L— Hospital's
2[0—3cos2 x.(—sinx)]
X.c0s82x.2 +sin2x.1

Again using L— Hospital's
. 6[sinx.2cosx.(—sinx)+cos2 x.cosx]
= lim

x50 [ZX.(—sin 2x).2] +c0s2x.1]+cos2x.2

=lim

x—0

6sin x.cos” x
x>0 2X COS2X + Sin 2X

97. The value of the following expression
1@%(12+22+32+ ...... n’)
1 2 1 1
a) — b) — c) — d) —
(a) 3 (b) 3 (c) 3 (d) p
UPSEE-2016
Ans. (¢) : Given,
1
lim—(1* +2° +3* +........ n’
lim = )
+1)(2n+1 +1)(2n+1
L @) (e (n )
ﬂ*)OOn 6 n—oo 6n
) 3 1
oot 43n+l . ST T 24040 1
= lim—————= lim = ==
n—w 6n n—»o0 6 6 3
. 1-cos’x
98. The value of lim———  is
x~0 XSInX COSX
2 3 3 3
a) — b) = c) — d) —
(a) 5 (b) 5 (c) > (d) 2
JCECE-2015
Ans. (¢) : Given,
_cos’ 2(1—cos’®x
lim — =S5 X i ( . )
x>0 XsinX.cosX  *20  Xx.sin2x

96.
—lim 6[-2sin” x cos X + cos’ X]
2a . a oA =0 —4x 5in 2X + 2¢0s 2X + 2 cos 2X
() . (b) . (©) n () o _hm6(—2sin2xcosx+cos3x): 6(0+1) 6 3
UPSEE-2017 x>0 —4xsin2x +4cos2x 0+4 4 2
Ans. (¢) : Given, . X .
99. lim—————isequalto
sin(yaj =0 (1+x)" -1
lim{(sin Y= aj,(tanﬂj} = 1im—2 (a) log2 (b) log4 (c) 10gx/§ (d) None of these
o 2 2a)) o cot(gzj JCECE-2014

) ] Ans. (b) : Given,

Using L— Hospital's rule > 1
_ 1 lim—————
C()S(yzajx2 COSOX% X40(1+X)1/2—1

=lim = : ) Hal'

= (Tcyj 3 _(COS eCn)z o Using L XHosp1tal s rule

2a) 2a 2) 2a = 1in312'10#1_0 = 1in(}2*“ log2.(1+x)"”
T o(1+x)2-0
. % ) ,(1+%)

- T = lim2"'JI+x.log2 =2°"" J1+0.log2

“Ix— x>

2a = 2log2 =log4
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100. The value of ling (cosx + a sinbx)"~ is

(a) 1 (b) ab (c) e™ (d) e”®
JCECE-2011
Ans. (¢) : Given,
!(iir(} (cos x + a sin bx)"*
. . . f(x) .
If £1£Ia1f(x) = limg(x) = 0 such that lim s exists.

1 tim 1)
m[1+£(x)Je) =70

X—a

Let us add and subtract 1 to the given expression.
= 1im(l +cosx +asinbx — 1)”X
x—0

Here, f(x) =cosx +asinbx — 1
and g(x) = x

.| cosx+asinbx—1 .| asinbx (l-cosx
e T
X

= e X = e

. [absinbx 2sin2x/2]
lim| —————
x—0 bx X

€

absinbx
m| 207

1 0
eXL“[ bx } :eab

1+logx —x
o1 1-2x+x°

(a) 1

101. is equal to

®-1  (©0 @—%

JCECE-2010

Ans. (d) : Given,

lim I+logx — 2x

ol 1-2x+X

Using L-Hospital's rule
1

0+—-1
+x _ 1 (1-x)

2+2x o 2x(1-x)

1 -1 1

= lim

x—1

= lim

x—1

ox 2x1 2

. |x - 2|
lim
x—>2" x=2

() -1

102.

is equal to

(b) 1 (©)2 (d)-2

JCECE-2009

Ans. (a) : Given

. xP-2x+1
= lim———
=l X" —=2x+1

Using L— Hospital's's rule,

_ 8x'-2 8x1'-2 8-2 6
= Iim 3 = 3 = =-—= 3
Sldx =2 4xP-2 4-2 2
104, tim 32X i equals to
™ sinx
6
@3 ®-= ©2 @2
3 2
JCECE-2007
Ans. (a) : Given,
. T

sin 2x s1n(2><6j sinE ﬁ
lim 22X -—3-2-1
x>g SIMX sin— sint  —

6 2
lim [x-sinx

105. — i 1t

X 9\ T cos’x is equal to

1
(a) -1 (b) 0 (c) 5 (d)1

Kerala CEE-2018
JCECE-2007

Ans. (d) : Given,

X —sinx

X +cos’ X

=lim

X—>0

lim

X—®©

Ans. (b) : Given,
-9

lim

x=2" x =2

" {lx=2/=x-2 for x>2}

Ctim 72 i o
x—2* (X — 2) x—2*

106. Forx e R, lim ("‘3
X—>»00

X
is equal to:
x+2j q

(bye’ (e’

JCECE-2006

(a)e (c)e”

8
—2x+
103, tim X 21
=1 x" —2x+1

(a)3 (b) 0

equals

(c)-3 (d1

JCECE-2007

Ans. (¢) : Given

- 1im[f(x)]g(") _ egig;[fm—qg(x)}
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J1—cos2x

107. ’1‘1_1’1(1) T is equal to:
(@A (b)-1 (c)zero (d)does not exist

APEAMET-2021, CGPET-2006, JCECE-2006

VJ1—=cos2x
V2x

\/251n X
S Jx

Ans. (d) : Given, lim

x—=0

e 1 2sin® x

= lim——4—=

x—0 x~>0

. I2sinx . sinx
=lim ———— = lim *
x—0 A [2 X x—0 X
. sin X
forx »> 0" = lim =1
x—0" X
... —sinx
forx - 0" =lim =-1
x—>0" X

Hence, Limit does not exist.

. . 1
=lim =lim
h—0 TC h—0 TCh
tan— tan7 -
w2
2
_ 2 {'.'li tanle}
IXE T x—0 X
2
110. hmxsecx1s
(a) 1 (b)0 (c) o (d) None of these
JCECE-2019
Ans. (b): Given,
ling X secx
=limx __0 5 =9 =0
x>0 COSX cos( 1

Hence, the value of lim x sec x is 0.
x—0

. log(x-a)
108. lim———isequal to:
x—a log(e" —-é’ )
(a)0 b1 (c)a  (d) does not exist
JCECE-2005
Ans. (b) : Given,
1 _
fim_o2(x=2)
X1 log(eX - e“)
Using L— Hospital's rule
5
= lim—2=8 iy —C
X—a X X—a eX (X—a)
e —e*’

Again using L-Hospital's rule

=i ¢ -0 = lim———
waet (1-0)+(x—a)e’ e’ +e*(x—a)

lim—S L
xae’(l+x—a) l+a-a

{(a—n)nx—tan x} sinnx

109. The value of lim(1-x)tan (E xj :
x—1 2
(a) 3m/4  (b)27/3 (c)2/m (d) m/4
JCECE-2004

Ans. (c) : Given, 1X1£r11(l —X) tan [ng
. T
i [1_(1_h) tanE(l—h)}

3-2)

=lim htan

=limh cotn—h
h—0 2

h—0

111. If lin‘} 3 =0,wheren is a
X X
non-zero real number, then a is equal to
+1 1
@0  (b"— (9n (d) n+—
n n
JCECE-2016
Ans. (d) : Given,
) {(a —n)nx —tanx}sinnx
lim 5 =
x—0 X
i a—n)nx —tanx
lim sinnx [( ) } _
x—0 X X
i g S0DX [(a—n)n— tanx} 0
x—0 nx X
nxl[(a—n)n—l} =0
n[(a—n)n—l} =0
(a-n)n-1=0
(a-n)n=1
1 1
a-n=— = a=n+—
n n
112, lim PRXTSINX G equal to
=0 sin®x
1
(a) 5 () 0 (©) 1 (d) 2
BCECE-2018
Ans. (a) : Given,
sinx . sin X — sin X.cos X
—sinx =
= lim COsX = lim COSX
X0 sin® x x>0 sin® x
sinx (1-cosx) (1-cosx)
= lim ——= —
x>0 cosX .SIn” X x>0 cOosX .sIn” X
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~ fim 1-cosx
x50 Cosx(l—cos2 x)

~ i (1—cosx)
0 cosx(1—cosx)(1+cosx)

~ lim ! S
=0 cosx(l+cosx) 1(1+1) 2

13, iy cot™ (x/ﬁ—«/;)

X0 _1{(2X+1)x}
sec
x—1

is equal to

Ans. (a): Given,
. (1-cos2x)sin5x
lim T Se—
x>0 X~ sin3x
[1—(1—2sin2 x)]sinSxxS—X
=lim ).
x—0 3X
x?sin3x x ——
X
. 2 .
2sin’x sin5x sinx | sin5x
2 "5 X 10 x ) 5x
=lim —%- X =— lim .
x50 sin3x 3 x50 sin 3x
x 3x —_—
X 3x
10 1x1 10
=X —=—
3 1 3
X -2
+log(1+x)—(1-
116. The value of lim& e8UFX)=(=X)"
x—0 X
equal to
(a)0 (b)-3 (c) -1 (d) Infinity
BCECE-2016

Ans. (b) : Given,
¢ +log(1+x)—(1-x)

2

2
lim
x—0 X
Using L— Hospital's's rule,

1 3
et 2(1- -1
:lime +1+X+ (=) ()

x—=0

2x
e +(1+x) " —2(1-x)"

2x
Again using L— Hospital's's rule,

e —(1+x)"+6(1-x)"(-1)

=lim

x>0

(a) 1 (b) 0 () g (d) Non-existent
BCECE-2017
Ans. (a) : Given,
cot™ (\/x+l —\/;)
lim N
" 1{(2“1) }
sec
x—1
Vx+1-x
t! | = x( 1
= e L/x+1+\/;x( * +\/;)
lim -
24—l
sec”! X
-1
X
cot™ [erl—x} lim cotl[ ! j
— lim Jx+l+x _ o Jx+1+x
| 2+i 2+l
sec”! X lim sec'q| —X
1 X—® 1
- 1——
X X
_cot™(0)  m/2 .
sec” (o) Con/2
Jq sec’tdt
114. The value of lim="——is
-0 xsinx
(@) 0 (b)3 (©)2 @1
BCECE-2017 / SCRA-2010
Ans. (d) : Given,
N sec’t dt tant]" 2
lim JO— ~lim L . b im tanx
x—=0 X SInx x>0 X sinXx =0 XSInXx
2 2
~fim =X gy B0 gy
x—0 2 SInX x—0 X . S x
X — lim
X x—0 X

. (1-cos2x)sin 5x
115. The value of lim

x—0

10 3
(@) 3 (b) I

equal to
x2sin3x q
6 5
c) — d) —
(© 5 (d) p
BCECE-2016

=lim
x—0 2
e —(1+x) " —6(1-x)"
=lim
x—0 2
_ e°—(1+0)—6(1—0): 1—1—6_—_6__3
2 2 2
117. lim (1—c052x)(3+cosx) is equal to
x>0 x tan4x
1
(a)4 (b)3 (©)2 (d) 3
BCECE-2015
1—(1-2sin*x) |(3+cosx
Ans. (¢): Given, lim [ ( )]( )
x50 X tan4x
2sin” x (3 +cosx)
=lim
x—0 tan4x
X. Ax
4x
.2
i 280X Broosx)
x—0 X2 x—0 x—0 tan4X
4x
oy BEeos®) 1, B o)
4 1 4
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118. Iff'(2) =6, f'(1) = 4, then

f(2h+2+h7)-£(2)

lim is equal to
w0 f(h+h’+1)-f(1) 1
3 3 .
(a)3 (b) 3 (c) 3 (d) Does not exist
BCECE-2014
Ans. (a) : Given, f'(2)=6,f'(1)=4
_ f(2h+2+0%)-£(2)
lim
w0 f(h+h®+1)-£(1)
Using L-Hospital's rule,
_ f'(2h+2+h%).(2+2h)-0
=lim
>0 f'(h+h*+1)(1+2h)-0
£'(0+2+0).(2+0) f'(2)2 6x2 3
=Ilim = = =
w0 £1(04+0+1)(1+0)  f'(1).1 4
x+b
+
119. lim[x a] is
x>o\ X+b
(a1 (b) e * O (d) e’
BCECE-2012
X+b
Ans. (¢) : Given, 1im(x+aj
= X+b
{ lim [ £(x) " = em[“”il]m}
X+b x+a
1im( - aj _ ol
=\ X +b
lim ahb (x+b) lim (a-b)
:eX*l‘[Hbj e — eafb
3
120. limw is equal to
x—0 X 8in X €os X
2 3 3 3
a) — b) = c) — d) —
(a) s (b) s (c) 2 (d) :
BCECE-2009
Ans.(c) :
— cos 2(1-cos’x
Given, lim ——%5 X _jim ( , )
x>0 X SinX.cosX  *20 X.28inX.CoSX
. 2(1—00537() 2-2cos’ x
=lim - = :
x>0 x.sin2x x>0 x8in2x

Applying L— Hospital's's rule,

0—6cos’ x(—sinx)
m
x>0 X c0s2x(2)+sin2x(1)

This is % form

Applying L— Hospital's's rule,

x>0 2X c0S2X +sin2x

2 .
6cos” xsinx

) 6[0052 X.COSX +sinx.2cosx (—sin x)}
=lim
0 2[ x(—sin2x).2+cos 2x | +cos2x.2

) 6[cos3 X —2sin” X.cos X:|
=lim -
-l —4xsin 2x +2c0s2X +2c082x

6(cos3x—2sin2 x.cosx)
C %0 —4xsin2x +4cos2x
6(cos3x—2sin2x.cosx) 6(cos0°~0)
“ 0 4(cos2x—xsin2x)  4(cos0°-0)
e 3
4x1 2
121. lim[ x> +2x—-1 -x} is equal to
X—>00
1
(a) o (b) 3 ()4 (d1
BCECE-2008

Ans.(d) : lim[ x> +2x — —X:|

VXA +2x—-1-x
=lim—
oo Jx? +2x -1 +x

x? +2x —1—x?

x(\/x2+2x—1+x)

. 2x —1
=1lim
"”°°\/X2+2x+1+x

=lim
0 Jx? 41 2x—1+x

X(Z—lj
=lim X
X—00 [\/ 2 l
X[ l+=+—
X

X
1/n
122. If0<p<gq,then lim (q“ +p“) is equal to
n—oo

2-0
= ——= -—Z_1
J JI+0+1 1+1 2

+1

(a)e (®)p (©)q (d)o
BCECE-2008
Ans. (¢) : Given, 0<p<q
P
q

n—o

= liig(qn +p" )l/n = Hm|{q“ (1 + 2:

—q(1+0)™ {-.-Bq}
q

=q

123. The value of

coses ™' (seca)+cot™ (tana)

+cot'cos (sin‘la) .

lim is

o0

(a) 0

o

(b) -1 ) 2 (d 1

BCECE-2007
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Ans. (¢) : 1 A2,
_1 _1 _1 .-l 7(1+X ) 4x’ - 2x 4 3 2
. cosec” (seca)+cot (tanoc)+cot cos(sm oc) _ i _ i X 2
lim =lim =lim
fim == 2x = et 2x
cosec”! [cosec( - aﬂ +cot” {cot( - ocﬂ =lim —1lim
+cos” cos(cos 1-
= lim 1
a0 = lim -1= 7 1—1=1—1=0
X—>0 +
E—oc+£—oc+cot’1 1-o’ \/+1
= lim2
o0 e x’—ax+b
Using L-Hospital's's rule, 127. If linllﬁ=5 , then (a + b) is equal to
X—> X f—
1 1
e [2\/1_&2 (—20)} @4  (b)-3 (©) -7 ()7
=lim | MHT CET-2022
1 1 Ans. (¢) : We have,
= lim -2- ¢ _l=2-—x0=-2 )
a0 2-a’ \Vi-a? 2-0 lim X -®*b_ 5 (i)
x—1 x—1
o 2
124. lin‘} 251n2 X is equal to : On applying L- Hospital rule, we get —
X—> X
@0 (b) 1 (c)18 (d) 36 lim 2X72 _s
BCECE-2004 xol 1
. . 2sin’3x at x=1
Ans. (¢) : Given, lxlg(}T Ix1_a=5
Using L-Hospital's rule, a=2-5
. 4sin3x.cos3x.3 . 6sin3x . cos3x a=-3
=1lim =lim
X0 2x X0 X Value a = -3 substituting equation (i)-
Again apply L-Hospital's rule, 2 3x)+ b
6[sin 3x.(—sin 3x).3 + cos 3x.cos 3x.3] lim ﬂ =
= 1(1{)1(;1 1 x—1 x—1
+3+b=
) 18[—sin23x+cosz3x] [+3+b6=0
=lim 1 b=-4
- atb)=-3-4=-7
= 1im18(cos2 3x —sin’ 3X) (a+h)
Y 128 lim—2X =
=lim 18cos6x { cos’ x —sin” x = cos 2x} © oo fx)+x?
=18 cos0° =18 x1 =18 (a) =2 (b) Limit does not exists
1/x .. .
125. lim el/ 7 is equal to : (¢) Limit exists ) 2
=0 e MHT CET-2022
(@) 0 (b) 1 (c) does not exist (d) none of these A
BCECE-2004 Ans. (b) : Given,
Ans. (d) : Given, lim 2%
el/x el/x 1 x=0 |X|+ X2
!}g} AT !}g} ot o = o LHL
e (1), - SPIE S
126.The value of lim———————is equal to : X507 |x|+ x> x+x° xX*+x x-1
X—0 X
(a)0 (b) -1 (c)2 (d) none of these | |[RHL
BCECE-2004 2% X X 2
Ans. (a) : Given, }Lrgl—x|+ = :2}53 |x| o =2. — = —
Vi+x* —(1+x2)
lim—————~ © LHL.#RHL
X—0 X
Apply L'-Hospital's rule, Hence, limit does not exists,
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27° -9 -3 +1 _
NS areom
(a) 8/5(log3)’
(c) 8/5log3

129.

(b) +/5(log3)’

(d) 16+/5l0g3
MHT CET-2022

Ans. (a) : Given,
27 -9 —3% +1
Iim————

x=0 f 4+ cosx

On applying L Hospital's rule, we get —
27 log27—-9" log9—3" log3

= lim -1 .
72m.(—smx)

. 2log3(3-27°~2-9" ~3" )4 +cosx

- !}f& sinx

Again applying L- Hospital's rule,
= 1ing(210g3~3~27" log27-2-9"log9-3* ~10g3)\/4+ COSX

+2log3(3-27* -2-9" -3)

1 .
2+/4 + cos (—smx)

COS X

—sin0
:210g3[310g27—210g9—10g3](\/4+1)+210g3[3—2—1)2@ _
1
2log3[9log3 — 4log3 — log3] /5 +0
= 24/5(log3x4log3)= 8x/§(10g3)2
130. tim[ =8 2“—
2| 8§ -3x
(a) el (b) K (©) & () &>?
MHT CET-2022
Ans. (b) : Given,
3
. [SX 8j2x4
lim
x->2\ 8§ —3x
Let, x—2=h=x=h+2
atx=2,h=0
3
5(2+h)-8
m|———m——
h0| 8-3(2+h)
3
. [10+5h—8Tn . [2+5h "™
= lim| —— | = Ilim
50| 8—6-3h 0| 2-3h
272
}jn(} (1+52h)5h
3/2h -
—lim 1+5/2h _
10| 1-3h/2 L
lim (13hj3h
X—0 2
1 els/4 24
{'.'£i£13(1+x)":e} :e*W:eA‘ =e°

l m 22)(72 2x +1

131. _
1 sin® (x-1)

(a) 2log2 (b) %(bg 2)2 (c) 2(log2)* (d) (log2)*

MHT CET-2022

2241
sin’(x—1)
x=1+h=>x-1=h
atx=1,h—>0

Ans. (d) : We have, lim

x—1

Let,

92h _olth 4 1
sin“h

m

2 X
:M [ Jim2— -1 —loga}
X

= (log2)’
Letf(x)=

f(x) attains maximum value at o and g(x)
attains minimum value at f them

(x—l)(x2 —5x+6)
(x2 —6x+8)

h 2
1im(21 71)
>0 sin’h

. lim
h—0

—|x 2|andg —|x+1| x € R If

lim

x—-aff

is equal to

1
d) —
() 7
MHT CET-2022

1 3 3
(a) =3 (b) 3 (©) 3

Ans. (d) : Given, f(x)=5—|x — 2|
f(x) is maximum at
x-2|=0
x=2=aqa
g(x) =[x +1]|
g(x) is minimum at
x+1|=0=>x=-1=
(xfl)(x2 75x+6) ) (x

lim > =lim
X" —6x+8 x—2

(x 1)(x -3x- 2x+6)
x*—4x-2x+8

(x-1)[x(x-3)-2(x-3)]
x(x—4)—2(x—4)

(e D(x-2)(x-3)
(x—2)(x—4)

(x-1)(x=3) _ (2-1)(2-3)

— I = -
2 (x-4) 2-4

71)(x2 75x+6)
x* —6x+8

= lim

x—2

-1
-2

1
2
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133.

lim sin’x

042 — 1+ cosx

(a) 4 ()42 ()2 (d) 242
MHT CET-2022

equals

Ans. (b) : We have,

) sin? x ) sin® x
lim =lim

x—0 _ x—0
V2 =1+ cosx «/5—\/2cos2;

. sin® x ) sin? x
=lim————= =lim

x—0 \/E-(]__C()szj) x—0 2«/E£sin? ;%

in? : 16
pim 1| sintx (x/4) =42

LU
x4%12\/§ xz . 233 2\/5
4

S

144.

4x+3
8x’ +5x+3 (81 _
2x* -7x-5

lim
@2 VI (©4 (d)%
MHT CET-2022

Ans. (a) : We have,

X
Dividing numerator and denominator by x*

4x+3

{8){2 -i—5x+3}""1

lim
X—>0

2x*—7x -5

limﬁ

[ 8x*+5x 43 ) [
lim P R—
o= 2x2 —7x -5

8x? +5x+3
. 8x7+5x+3 . x>
lim

=lim
o0 2x? _Tx —5  xow 2x*—Tx -5
2

.| 8+5/x+3/x* 8+0+0
=1lim > = =
xoo| 2 -T/x—5/%X 2-0-0
. 4x+3 . (4+43/x 4+0 1
lim = lim = =—
xoe 8x —]  xow\ §-1/x 8§-0 2
4x+3

2 8x—1 1
lim w =42 = (22)2 )
xowl 2x° —Tx—5
135. limn(\/n2+9—n)=
9 9 9
a) — b) — c)9 d) =
(a) 2 (b) 7 (© (d) 2

MHT CET-2022

Ans. (a) : Given,

limn(\/n2 +9 —n)
(\/n2 +9 +n)
= 1imn(\/n2 +9 —n)-

n—»o0

; n n2+9—n2) i 9n
=lim—— =lim—
= Jn*+9+n e 0n? +9+n
9n
. An*+9+4n . 9
=lim———————=lim——
n—o n n—o n2+9
—+1
n
. 9 9 9
g “Jir0+1 2
\/1+92+1 LR
n
x-3 x-3
136. lim>——4 -
-3 sin(x — 3)
5 log5 log5
a) log| —| (b [¢ d)log5-4
(a) g(4j()log4() 4 (d) log

MHT CET-2021

Ans. (a) : Given,
5)(73 _qx3

im— while (0/0) form
=3 sin(x — 3)

Apply L. Hospital's rule i.e., Differentiating numerator
and denominator. We get,

x-3 _ X*:"'
mS log5—-4"" -log4

li

x-3 cos(x —3)
_log5—log4 _ 10g(§j
1 4
x* —5*
137. If linsl =500, then the value of k, where
X X pa—
keN is
(a)6 ()5 (c)4 (d)3

MHT CET-2021
J&K CET-2010

Ans. (¢) : Given,
k k

lim =500
X5 X — 5
L.H.S. Differentiating numerator and denominator, we

get L. Hospital rule

xF-5 k-x*'-0
lim =lim
=5 x—=5 x5 1-0
= lxiil}k x5!
=k-5"'=500
Let us check the options.
Put, k=6
6-5°"=6-5"%500
Put, k=5
5.571=5.5%%500
Put, k=4

4.5=4.125=500
k = 4 is the solution.

(o n]
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47 YCT



138.

i B =3x-D) _

2x* +x-3

1 -1
(a) I (b) 5

x—1

-1

d) —

@ 10
MHT CET-2021

1
(©) 3

Here,

Ans. (d) : Let,

= tim % -3)x-1)

2x*+x -3

x—1

2x*+x—3=2x"+3x-2x-3
=x (2x+3) -1 (2x + 3)
=(2x +3) (x— 1)

. 2x-3)x 1)
=1
Y a3 x — DX + D)
L (2x-3)
o1 (2% +3)(Wx +1)
2-3) _-1
(2+3)(1+1) 10

139.

If a = lim
1" +2*+3% +....+n’

n3

b =lim
(a) 3a=2b (b) 2a

3b (c)a=b  (d)a=2b

MHT CET-2021

Ans. (b) : Given,

(1+2+3+..4n)

a = lim . fim 2+ 1/ 2
n—oo n n—oo n
1 1 1
=lim—(1+1/n)=—(1+0)=—
HwZ( ) 2( ) 2
2 2 2 2
bzliml +2 +33+....+n
n—ow n
lim n(n+ 1)(23n +1)
n—oo 6.n

_ liml{(n+lj.(2n+l)}
11%736 n n

:%é[(nl/nxzﬂ/n)] =1/6[1]x[2]=1/3

a_12 3
b 1/3 2
2a=3b
140. lim St + 4t is equal to
1 2 1 1
a) — b) — c) — d—- ()1
()2 ()5 ()6 ()3 (e)

Kerala CEE-2021

Ans. (a) : Let,

—lim sin 2t
Y08 + 41
sin 2t

:l _—
Y (2t 1)

1,. sin2t 1
y=—lim—— —
200 2t (2t+1)
Since t — 0, we also see that 2t — 0
.. Taking of 2t as x

1im(smxj -1
x—0 X

1im( sin 2tj 1
t—0 2t

x* —3x-1,if x>-2 x>-2"
and lim f(x) are respectively

X—>-2
(a)4,3()6,3 (¢)-6,3 (d)—4,9 (e)9,—-4
Kerala CEE-2021

LI S
2 (0+1) 2
141 lim;is equal to
T Jo_x-3
(a) 6 (b)3 (-3 -6 (0
Kerala CEE-2021
X
Ans. (d): y=lim——-
2049 —-x -3
y = lim X » VI9—-x+3
=0(J9-x-3) (V9-x+3
[x(\/9x+3)J
y=lim| ———~
=0l 9-x-9
[x(\/9x+3)J
y=lim| ———~
x—0 —X
_V9-0+3
-1
y=-6
3x+2, ifx<-2
142. Let f(x)= . Then lim f(x)

Ans. (d) : We have,
3x+2, if x<-2
f(x): x*=3x-1, if x>-2
Jim ()=l (-2-1)
lim[3(~2~h)+2]= lim[-6-3h+2]

= 1imf(x)—4—3x0:—4

h—>-2
= im £(5)= i -2+

= lim[ (-2+h)’ ~3(-2+h) 1]
:hm[4+h274h+673h71]
h—0
= lim f(x)[10+0-4x0-3x0-1]
h—-2"

lim =9
h—>-2"

Limits, Continuity and Differentiability

48

YCT



. x? +16x+39
=3 2x* +7x+3
8 -8
@2 (b 3 (©) EY d-2 (0
Kerala CEE-2021

143. is equal to

x> +16x+39
Ans.(d): y=lim| ————
@:y H3{ 2x* +7x+3

gt (22021

(x+3)(2x+1)

i sin(tz)
x>0 t sin(5t)

(@3

144.

is equal to

®25 (c) —

1
Y (d) 3 ()0

Kerala CEE-2022

Ans. (d) : Let,
sin(t?
y =lim ( )
0| tsin(5t)
(2
y =i s1n.( S)t
- tsm( )
5t
. [ sint?
11_1}101[ 2 j sin x
god Lt ) [.'.lin(}( ]:1}
5 limsm(St) =0\ x
t—0 5t
IRV |
U5 TS
x’sin (%Xjfor x<-3
145. 1f f(x)= ,

xcos(ngfor x>-3

then the value of lim,_, ;' f{x) is equal to

(a)3 ®-3 (©9 (d)-9 ()0
Kerala CEE-2022

Ans. (a) : Given,

t
(b)-10 (c) -7

146. lim ((Zt -3)(t-2) - 3(tt+2)] is equal to

(a) 10 (d)7 (e)5

Kerala CEE-2022

Ans. (b) : Let,

=1i -
y tlilé)l t t

[(2t-3)(t-2) 3(t+2)}

pigg| 26 43146316
Y= ¢

. [2t*-10t .
y_lgr(} f} 3y:1£101[2t_10]

y=2x0-10 =y=-10
100

147. lim> S“‘IZI"
x>0 (sinx)

is equal to

(@7 (b) % ©14  (d1 (O

Kerala CEE-2020

[ x"™sin(7x
T

=0 (sinx

Ans. (a) : Let,

y=lim x' sin 7x
- 101 . 101
0 X ( sinx j

X

. sin 7x 1
y=Ilim7 X
X0 7X ( . jlol
sin X

X

Xx—>0s0,7x >0
y=7
. e —x+1
lim—————
=3 x" —log(x—2)

)
(b) ry

as

148. is equal to

-1 -1 -1
J— d J— e) —
(©) 2 (d) p (e) 5
Kerala CEE-2020

-1
(a) ?

Ans. (e) : Let,

o E () limf N _lim e —x+1 e e -3+1
Jim £(x)=limf(-3+h) Cox= =3 0 e ee(x=2) |~ 7| (3 —tog(3-2)
:limf(—3+h):lim(—3+h)cos{£(—3+h)} ¢’ —3+1 1-3+1 -1
h—0 x—0 3 y=—— Dy = y=—
9-logl 9-0 9
n
limf(-3+h)=(-3+0 COS|:— -3+0 :| — e~
i) || T
=—3cos (-m) [cos(-0) = cosf] »0x
=3cosmt=3 x 1 1 -1
(@) = b)) — (o1 (d)-1 (0
. lim f(x):3 2 2
Ll Kerala CEE-2018
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Ans. (b) : Let, yzlin&(m—;e]
X—> X
X 1 x> X’ = i Sm% m’x’ 1 4
e = +l—!+2—!+? ...... m mx 4 i CRE )
2 SIn——
B X2 3 2
(1+x)=| T+ x+—+—+.... X
) 2! 3! L 2 ]
y=lim = S,
ey
I 1 , f(x)-3
X7 = 152. Iff(9)=f (9) =0, then lim is equal to
y=Ilim 2t 3 o Jx-3
x0 X’ (@0 b)f(0)  (©f3) DFfO® ()1
L Kerala CEE-2017
1 1 ) - Jf(x)-3
Y——z—!: Y—_E Ans. (a) : Given, 1&;% f9)=£f'9)=0
(\/ 1+ ZX) -1 Applying L' Hospital rule,
150. lim— = £
x—0 X (X)
1 -1 2,f(x f'
@0 M- ©+ @ (= Cim 2G) V)
2 2 Xx—9 1 x—9 \/f(X)
Kerala CEE-2018 2Jx
_ (Vir2x)-1 _f(9) 3x0_,
Ans. (d) : We have, !(lil’olf f(9) 0
ON applying L' — Hospital's rule, we get — nC. _np
1 153. The value of lim———2 is equal to
. 2 _ O n—w n
G — @= > ©r -+ ©-=
1 6 6 6 6 3
lim Kerala CEE-2016
X014 2x N N
Putting limit, x = 0 Ans. (2) : lim CR im| G Gi3!
1 n—o n? n—o n3
N —
1+2(0 "C,(1-3! —1)(n-2
©) —lim{—3(3 ) —51im[—n(rll 2)(;3 )}
_ n—o n n—m X 2ZXoin
151. lin‘}llcﬂ =
x->0 1 —cosnx . B
m? n? :jlim[l[llj(lgj} =—5
@— (b— ©@=x @= (0 6 AT T
n o tdx
Kerala CEE-2018 | 154. The value of lim co is equal to
| cosmx x>0 cosec 3x
Ans. (a) : We have, lim———— 4 3 2 3
@ T cosnx @ ®> © @2 @O0
3 4 3 2
We know that,
_ ) Kerala CEE-2016
cos 2x=1-2sin" x 2
. . cot4x
2sin? 3:1—005% Ans. (b) : Given, lxlg(} cosec3x
sin3x
ZSiHZg sin3x x3 3x 3
Now,  lip =™ i i S i 35— i 2
x>0 ] —cosnx ~ x—0 2sin2n—x P vAx
2 4x
50 YCT
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195, 10 = 33— 7x + 5, then tim ) =1V ; Ans. (@
- MG =3x7 = 7x +5, then lim—————is 1im[10sin9x}[85in7x}[6sin5x}{4sin3x}{ sinx}
equal to x->0| 9sin10x || 7sin8x || 5sin6x || 3sin4x || sin2x
(a)6 (b) -7 (©7 d-6 (5 sin9x || sin7x || sin5x || sin3x || sinx 1
. Kerala CEE-2015 | |= | ‘91;(0 ‘7;;; .5% .31 = L= 5
Ans. (b) . leen’ x—0] SIN1UX SIn ox SIn 6x simm4ax smix 2
f(x) = 32— T7x+5 10x 8x 6x 4x 2x
f(0)=3>x0-7x0+5=5 159. lim & —S%%% —zcosx is equal to
i f(x)ff(O)_l. 3x°—7x+5-5 ™0 X
o x X 3 1 3 1
(a) 5 (b) 5 (1 (d) 3 (e) 3
. 3xP-7x
= 1{13}7 Kerala CEE-2013
L’ Hospital rule, Ans. (¢) : Let, y= 1im$
. 6x—7 =0 X
= hir(} 1 =-7
2 x> x* x> x*
. X X|. I+—+—+.0|-|l-——+—-..©
156. lim —— | is equal to 1 2 21 41
ool 3x—-2 3 y= lin(} 5
X—> X
1 2 -2 -2 2
a) — b) — c) — d) — (e) — 1
@3 ®3F ©- @2 ©5 o (2'_4'}“ _____
Kerala CEE-2015|| y= lim : Xz'
Ans. (e) : Let,
. 1 1),
. x’ X . 3x7-3x7+2x y 1}2} 1+ 2 24 toe
y=lim| ——-= |=lim————
oo\ 3x —2 3 X% 3(3X—2) y:l+0=l
y= Iim— . \/;—\/g .
e 3(3x _ 2) 160. lxlgsl—\/m is equal to
y=lim— 2% @1  ®3 ©V3 -3 (©0
x® 3 (3 -2/ x) X Kerala CEE-2013
2 2 Ans. (e) :
YT3G-0) 9 e B e R L S
0N 1 =3 x? -9 H3\/(x—3)(x+3) Jx 43
157. The value of giig{ysin (;j —;} is equal to im % —3 y 1
=3 J(x-3)(x+3) Vx+3
(a) 1 (b) (c) -1 (d) 0
() —» L. Sl VS
Kerala CEE-2015 =3 x+3 Jx+43
o . ~ +
Ans. (a) : igg[ysm(l/y) l/y} 161. The value oflin(}Mis equal to
X— X
. (sin(1/y)) . 3 1
= ygg[—l/y lim(1/y)=1-0=1 @1 ®2  ©3 @7 @O
158 lim(105in9xj(85in7xj(6sin5xj Kerala CEE-2012
" x>0\ 9sin10x )\ 7sin8x )\ Ssin6x Ans. (b) : lim log(1+2x) = lim210g(1+2x)
4sin3x \( sinx ) , o f o 2x
3sind — is equal to Let, y =2x
SIS AX _2log(l+y) [ . log(l+y)
63 1 6 1 256 lim————~ | lim———— =1
(@ — b= (¢ = (@ — 0 y >0y
256 6 5 2 63 C1x2-9
Kerala CEE-2015 — —
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162. !gglﬁ is equal to
1 1
(2) 0 (b) 1 () 3 (d) 3 (e) —o0
Kerala CEE-2012
Ans. (d) : lim :
x—0" —
3-2x
Let x=0-h
lim — =lim ! ~
h—0 — h—0 _
320k 3-2h
_ 1 1 1
3-2" 3-2* 3-0 3
3 3 3 3
163. lim(1 *2 +34+""+k Jis equal to
k—o0 k
1 1
(2) 0 (b)2 ©) 3 (oo (e) 2

Kerala CEE-2011

3 3 3 3
Ans. (e) : Pm[l +2°+3 +....+k )

_ (1+2x)" -1
Ans. (d) : llng—

By L— Hospital’s rule,
9 9
m10(1+2x) ><2702li 20(1+2x)

x>0 1

x—=0

=20 % (1+0) =20
3 2
lim f _ X is equal to
xoo| 3x" -4  3x+2

1 1
@-3 -5 ©0

166.

2 6
(d) N (e) 3

Kerala CEE-2010

Ans. (d) : Given,

x’ x’
lim| —————
oo\ 3x° -4 3x+2

2()(3 +2x2)
lim
x>0 9x° +6x7 —12x —8

X0 6

167. lim

X
HO[M—\A—X
(a)0 (b) 1

] is equal to

(©)2 (-1 (e)-2

Kerala CEE-2010

(K (1+k) 1) (140) 1
= lgg 2 X Yl 4 "2 Ans. (b) : Given,
. X . X VI+X ++41-x
100 ~100 lim =lim X
164. lin21 - _277 is equal to OJT+X —V1=X 0 1+x —A1-x J1+x++1-X
X—> X —
100 100 100 X(V1+x +\/1*X) X(\/1+X+\/1*X)
i T (n22 2 (n2 = lim = lim
(a) 0 —(2%)  (© —(2")
77 77 77 =0 ]4+x—-1+x x>0 2x
100 100 J N=
@ —(2%) (@ ——(2¥) — fim X VImx 2,
77 77 x50 2 2
Kerala CEE-2011 | 168 The value of
) 100 _ 100 ) 100 _ 2100 X — 2 1 1 1 1
Ans. (d) : lim =lim X lim<{—+ + Foreeene +— i
@ =2 X727 -2 x -2 x"7 =27 nlg]ﬂ{na na+1 na+2 nb}ls
_ 2 1 (a) log (ab) (b) log (a/b) (c) log (b/a) (d) —log(a/b)
llm X 77 77
w2 x—2 hm( -2 ] Manipal UGET-2013
=2 x-2 Ans. (¢) :
=100 x 2% 1__100 o hm[—+ LN S i}
77 %2 77 n>olpa na+l na+2 nb
_ (1+2x)" -1,
165. lm‘} is equal to 111 1 1 1
= X Iim —|—+ + Foiee +—
)5 )10 (©)15 ()20 ()0 s onja 12 b
Kerala CEE-2011 n n
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Ans. (b) : Given that-
—tim 4| Lo ll ....... ! limd——*
enfa 1 a+(b—a) x>0 - x
t Ux
n(b-a) l n(b—a) 1 X+ X +%/;
= lim = lim — —
n—ow ; na+r n—o n ; T
a+|— Lety= X
n 3
er
Let —=x X +</x...infinity
n
at r=0, x=0 y= X
1
r=(b-an, x=(b-a) X+T'%
So, X +vX....0
a » X
=I(b ) dx—[£n|a+x|]( ! y=
0 a+x x+%
X
=/nlat+b-a|—/n|a] =£n(£j <33
a - =
X5/3 +y
169. Let f(xy) = f(x).f(y)for allx,y e R. If f'(1)=2
2 5/3 5/3
and f(4) = 4, then f' (4) equal to = Y +(X ).y—x =0
5/3 10/3 5/3
@i O @5 @ g o XN dx
2
o Manipal UGET-2013 - 5 +W yeo
ns. (d) : = .
2
f'(X) = ll%w _ 4X5/3 ~ 2
N 2( /X10/3+4X5/3 +X5/3) 1+i "
f(x)f(1+j—f(x) x>
. X
o h Llimy=—2 =2
' f(x) Cooet 14041 2
£ =2 (£ (1)) :
100
df(x) \ |:Kz } .
| = j—dx [+ f'(1)=2] 171. The value of lim =4 js
f(x) X x-1 x—1
log f(x) =2 logx + ¢ (a) =5050 (b)0  (c) 5050 (d) None of these
Given, Manipal UGET-2013
f2)=4 Ans. (¢) :
= log4=2log?2+c {IZOO“XK}—IOO
= Cc= 0 . K=1
lim=————
= log f(x) =2 log x x-l (x—l)
= log f (x) = log x* 2, 3 100
£ ) = 12 :hm(x+x +X 4. ) 100
x>l _l)
f'(x)=2x (x
f'(4)=2x4= f'(4)=8 ; (x—1)+(x2 —1)+(x3 —1)+...+(x1°° —1)
= lim
170. The value of lim- ... \/_ is . (x-1)
Xt—= . x-1 x> -1 x* -1 |
Ix = lim Tt il ol 1
xo1 [ X — X— X— X —
x+\/_
2 100
@0 M1 ©2 @12 - 1im[x_lj+lim(x _1]+....+lim(x ‘1]
Manipal UGET-2013 wix =1 =t x-1 = x-1
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Applying L. Hospital Rule- sinx_
PPyIme P 0 174. lim isequal to
. (1 2x . [ 100x -0 x
= lim| - |[+1lim| — [+............. +lim ]
>1(1) x=1 1 x>l 1 (a)0 (b)e ()1 (d) Does not exist
=1+2+3+......... +100 Manipal UGET-2014
- ~100%(100+1) < n(n+]) dnx_
=2 100= { Zn=—"—"—"rl|Ans. (¢ :lim !
X X
100101 .
= ——— =50x101 = 5050 (¢ =1) sinx 1 sinx
= lim| —~x = lim— x lim
) ) 5 \sin’x x>0 smx X x>0 ginx x>0 X
172. lim(l“’sec Y 20NN L+ ") is equal to
x—0 1 _ 1><1 _ 1
@1 ®— @1 (@0 sin(e 1)
Manipal UGET-2014 175. lff(x) = m,theml"lilzlf(x) 1S given by
Ans. (¢) : Given, 1in3(1°°“°zx eose’x | cose’ ) ' (@-2  (b)-1 ©0 @1
Let, Manipal UGET-2015
y = cosec” x SCRA-2010
Required limit = lim(I* +2* +...n")""”  (0/o0 form) Ans. (d) : Given,
y—>®©
= = lim(n*)"* sin(e*?-1) (¢
™ Togxn (o)
o )] e
o - cos(e* " —1).e*
n n n = 1irr21 % [using L-hospital rule]
y y y Uy ”
= limn{(lj +(Ej +.... +[n—lj +1} (x=1)
yo= | {n n n
cos0°.e°
=nl1°=n.l= = 1 =1
1-tan ;) 1 s1nx . . 1-eos(xt1)
+x +x+
173.  lim " is equal to 176. lim (xzx—x is equal to
™ (1+ta 2) - 2x A X -x+l
2 3
1 1 b = = d 172
@z B0 @ @ ® ()ﬁ @\E (@e
Manipal UGET-2014 Manipal UGET-2015
Ans. (¢) : Ans. (b) :
Put x=~—h asx—)ﬁ,h—>0 . X +xr+x+1 1—%?1)
2 2 lim | ————| ©
. x>-1 X —x+1
*. Given,
h 4 n 2 rx+] Jm - 1—cos(x+1)
l—tan(—j(l—cosh) = lim | XX FX*0 Coel)?
= lim 2 - oo xP—x+1
—0 s 3
I+tan| ——— |(2h
(4 2j( ) 7\ lim, 2sinzx—+l
o O s
= limtan(gjlim sin (3 ) 3 (x+1)°
h—0 2 )ho 8h
2 .2 X+1j
. ] 2sin ( 1/2
_ 1| tanh/2 <1 sz L1/ — (EJJL‘“I —22 — (Ej :\/2
B 11140 4 h xlir(} h 4 B 3 4 (X + l) 3 3
2 X— — 4
2 2
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LHL

X—a,
177. If A, =——,i=1,2,3,...,n and a;<a,<a;< ...< DN (120 ]
|x _ai| £(1—h) = limlim log(2+1-h)—(1 hz)“ sin(1-h)
a,, then lim (A A,A;..A )where 1<m<n | h;O ";w 0 1+ (1+h)
(@) isequalto (1) (b) isequal to (1™ || = lim 283 =0
(c) isequal to (=1)"™  (d) does not exist om0 1+0
SCRA-2009 || limf(x)=log3
—-a. . R.H.L.
Ans. (d): A, = |X a'| i=1,2,3..n 0 g2+ 1 by (1 + )™ sindL+ )
X—a ... log(2+1+h)—(1+ sin(l +
And, a,< a,<a;......<a, then f(I+h)= }}E}(} lgﬂ 1+(—h)"
-1 x<a
A, ={ 1}
Lox>e (1+h)™ [lz)lgfh;z}? —sin(1+ h)}
o— = £1r1(} lim
—_— o (I+h)™ L +1
% (1+h)™
o 1ogB+h) _ Gin(i+hy
1 0
A :{1 x<a, —}]12% . 1
g 1 x>a, o
i - [Osml} = limf (x) = —sin(1)
B sin(e*? —1)
179. What is lin; J ( 1) equal to ?
S X—> n(x—
-1 x<a, (@0 (b) 1 (c)-1 (d) -2
A, = SCRA-2010, WBJEE-2009
I x>a,
~sin (e"’2 —1) 0
AA,... A l,ifx>a, Ans. (b) : lim ————= — form.
2 Jog(x—1) 0
1 1. 1 —1, X e (aH,an) Applylng L Hospital Rule —
AA,..... A A |1 xe(a,,.a,,) 2 0
T e cos ([e"" —1)-e .
=) =D =1ir121 ( 1 ) :cosolzlzl
(-1 x<a, * ; bl
Now, (1) xe(a,a,) cost .
: 180. Let f(t)=|2sint t 2t |, then what is
Fo A, A XE@) sint t ¢
a; = limit does not exist for any (a;) . f (t)
. ltm‘} e equal to ?
+Xx)— -
178. 1 £ =lim1C XJ)F X % then what s @0 (b) -1 (©) 2 d)3
n—oo X
lim f(x) equal to? SCRA-2010
(a) In3 (b)-sinl (c) 0 (d) Limit does not exist cost t 1
SCRA-2009 |(Ans. (a) : f(t)=|2sint t 2t
_ 2n _: i t t t
Ans.(b): lim In(2+x) 2x sin X sin
n—o 1+x™" cost 1 1
1 if x=1 f(t)=t2sint 1 2t
n—ooq00 if|x|>1 sint 1 t
0 if|X|<1 R, >R, -R,
If a function is continuous at x=1 R, >R, -R;
LHL= RHL = f(1) .
f(1-h) = f(1 + h) = f(1) cost—sint 0 1-t
_xgi —gi f(t)=tlsint 0 t
f(x)zlimln(2+x) z( sin x :>f(1):1n3 sinl ( ) !
10 1+ x> sint 1 t
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£(t)=t[(0+(1-t)sint+0)—
0+t(cost—sint)+0)+0]

( )=t[sint—tsint—tcost+tsint]
f(t)=t(sint—tcost)
f 2t) Ctim & (sint—t cos t) 0

t—0 t

Applying L' Hospital Rule :-
(sint—tcost)+t(cost —cost+tsint) 0 6

form

=lim orm
t—0 2t
. cost—cost+tsint+2tsint+t* cost 0
=lim =—=0
t—0 2 2
. < 1 r/m
181. lim Z—e is equal to
X—>00 =1 n
(a)e (b)e—-1 (c)l—e (de+1

CG PET- 2006, 2005

Ans. (b) : Given,

Let,

182. The value of linzl

3 -
1 1
(@0 (b) 3 (© 3 (d) log 3
CG PET- 2005
x/2 _
Ans. (¢) : Given, lim3 3
. x—2 3x -9
It can be written as —
1im£ = lim 33
X2 3x _32 X2 (3x/2 _3)(3x/2 +3)
lim ! = ! —l
H2(3’“2 +3) 3243 6
. (1-cos2x)sin5x
183. The value of lim~—————i
x>0 X sin3x
10 3 6 5
a) — b) — c) — d) —
(a) 3 (b) 0 (© 5 (d) p
CG PET- 2005

Ans. (a) : We have,

1irr(} (1—cos2x)sin5x

x?sin3x

.2 .
2[sm2x].(sm5xjxsx
X 5x
sin 3x «3x

3x
2 1.1x5x 2%x5

lim = =

0 1.3x 3 3

lim =

-1 -1

184. lim

X—a

(@) ©
a

is equal to
Xx—a
1 1
(b) —— (d) ——
a a
CG PET- 2006

©) —
a

-1 -1
X —a

Ans. (d) : Given, lim
X—a X —_— a

Which is form of ,

Applying L — hospital s rule —

—x? 1 1

lim = lim-— =

X—a x—a X az

. (2x-3)(3x-4)

1
® 3

is equal to

(@0 ) %

CG PET- 2006

1
(© 3

2x-3)(3x—4)
(4x —5)(5x —6)

(2_3)(3_3 6 _3

lime——ss X 2 =

Ans. (d) : Given, lim

Bl =
X X

186. If R, then lim(x_

x| Y +
(a)e

;j is equal to
(b)e!

(c)e’ (d)e’

CG PET-2006

Ans. (¢) : Given, lim( x=3 j
ool X +2

x+2 -5

[1_ 5 jS X+2
X+2

lim 5 o
e
x+2
5lim =5 -5

lim —X,S

2 7e
( 2] 1+0
x| 1+—=
X

log(3+x)—log(3-x)

. 2sin® x.sin 5x 187. If lin‘} =Kk, then the value
im—— x>
-0 x?sin3x of k will be
We know that, | ) )
i a) 0 b) — ) = 4 -=

i SnX (a) (b) 3 ()3 (d) 3

X CG PET- 2006
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Ans. (¢) : We have,
hﬁ(}log(3+x)—log(3—x) Lk
Applying L-Hospital's rule
1 1
+
111’1’13+X 3—x :>l+l=2
x>0 1 3 3 3
188. h m [ ———  is equal to
a) —= (b) —— o 2vx  (d)Vx
(a) 2\/; (b) \/; (c) (d)
CG PET- 2007
Ans. (a) : h m x+h f
\/x+ \/_ \/x+h+\/_ (x+h)-x
O P Y Pt ‘HOh(«/_ Vx)
lim h = ! = !
o n(rhax) | Vxodx 2
189. lim Mls equal to
60 30 +tan@
(a)3/4 (b)-3/4 (©)0 (d) None of these
CG PET- 2007

50cos0—2sin O
30+tan 0O
[SGCOSG B 2sin6)e

li

Ans. (a) : We have, lemo1

i 0 0
00 (39 tanej
—+ 6
0 0
2sin 0

[9 fromj
0

5cos0—
lim
00

34 tan 0

limcosx —>1
x—0

We know that,

. sinx
lim —1
x>0 x

tanx

lim -1
x>0 x

lim5cos6— 1imane
00 0—0 [3)

. tan@
3+1lim
80

5x1-2x1 3
3+1 4

is equal to

? (b) 1 (©)2 (d) —2

CG PET- 2008

Ans. (b) : Given,
|x + 2|
m
x=»2" x =2

{|x—2|:x—2for x>2}

lim x=2_ 1
x=»2"x —2

191. The value of lin} (1 —x) tan [?j will be

(c)2=n (D=

CG PET- 2009

b8 2
(a) 2 (b) .

. . X
Ans. (b) : Given, l:il?(l - x)tan;

Let, x—-1=y x=y+1

x—1 y—0

i . T Ty
o] Sr01] = o5+

y—0

limycot i
yHoy 2)’

= lim—2

e tan T
B y

-X
lim equals
x>0 ] — cosx

(a) log2 (b) ElogZ (c) 2log2 (d) None of these
CG PET-2010

192.

lim X2 —x

Ans. (¢) : EL a—

Applying L-Hospital's rule (%j from
lim X 2% log2+2* -1
x—0 + S
Again using L- Hospltal s rule

log2(2* +x2" log2)+2"log2

lim
x50 COSX
X X 2
1imZ.2 log2+x2%log2
x>0 COSX
0
2-2"1log2+0 _ 2xIxlog2 _ 2og2
cos0
. X—
193. lim—— equals
x—5 |X -5
(a)2 ®O0 (c) 2 (d) None of these
CG PET- 2011

Ans. (d) : We have,

x—5 |X 5|
Now, RHS lim>—> |x—5]=x-5,x>5

x—-5" X —
= 1
L.H.S
. x—=5

lim————

x5~ —(X — 5)
= -1
Hence, L.H.S # R.H.S
Limit does not exist.
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- Applying L-Hospital's rule
s1n(3—x) . sin(ax2+bx+c).(2ax+b)
194. lin}— is equal to lim 3
% 2cosx—1 x>0 (x—oc)
@) % (b) % © —T; d) % limsm(a(x—(x)(x—B))(Zax+b)Xa(x_ )
X0 2 — —B).
CG PET- 2011 X (x-0)(x-p)a
sin[n—x) lillga(Zax+b)(x—B).a
. 3 0 2
Ans. (b) : lim ——= —from . a b
(_ ) =73 2cosx —1 0 11337(2x+—j(x—[3)
Applying L-Hospitals rule we get, . a
a b
cos(:—x)(—l) cos[:—x) = 7[20”;](0‘_3)
lim ——————= lim ——= a2
Hi% 1—2s1nx x>n/3 28inX 7(20@—0(—[3)((1—[3)
2\/25 V3 22 o+ [3=—E
~(o=B)(c=B) )
. x(1+acosx)-bsinx 2 p=2
195. If lm‘} S =1, then ap=
X—> X 2
5 3 1 2 (a-p)
a) a=——, b=—— b) a=—=,b=——
(a) 5 (b) 2 5 2 :
() az_é, b=—> (d) az_g, bz_i ) ,[o siny/t dt
2 2 2 197. lim—————— isequal to
CG PET-2012 x>0 x>
Ans. (d) : 2 1
. x(I+acosx)-bsinx 0 (a) — (b) - (©)0 (d) o
hrr(} 3 =1 afrom 3 3
X , X _
Applying L-Hospital s rule A - CG PET- 2014
1im1+acosx—axsinx—bcosx ns. (a) : ,
o0 3x2, . j sin~/t dt
Again applying L-Hospitals rule lim —
I —asinx —asinX —axcosX + bsinx X 0
- 6X Applying L-Hospital s rule we get, —from
1im—2asinx—axcosx+bsinx i
x>0 6x ijx sin/t dt
. —2asinX . axcosx bsinx . dx o
lim—— —lim +lim lim d
x=0 6 X x—0 6x x>0 6X x>0 Bl X3
-2 b
Ta —% e 1 By lebinitz rule,
-a b . . sin\/;lX -0
—+—=1 ....() lim—————
2 6 x>0 3x’
And, 1+4+a-b=0 ....(i) _ sinx.2
- -3 lim
We get, a=—andb=— o0 3x
2 2 2. sinx _ 2
196. If o and B are roots of ax” + bx + ¢ = 0, then Eleo < 3
1—c0s(ax2+bx+c) log(n+r)—logn
. . - 1
lim (x u)z is equal to 198. If lim ) g(n+r)-log = 2(10g2 —E),then
- X—00 n
a’ a’ 1 N N AU/n
@ =(a=B) (0) ~—(a-B)" ©0 (@] lim — | (n+1)" (n+2)" (n+n)" | s
2 2 A
CG PET- 2013 eaqualto
Ans. (a) : 2Given, o and B are roots of q |
= A E A
ax"+bx+c=0 "y 4 4\ R
l—cos(ax2 +bx +c) 0 (@— O] - ©|— d |-
lim > —from e e e 4
X (x—a) 0 CG PET- 2014
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Ans. (b) : Given, 200. Let f(x) be differentiable on the interval (0,00)
limzf‘:log(r+n)—logn_ o2 1 ) )
xon L n i i such that f(1) = 1 and Jjm "’ (x)-xr(t) _
Now, xox t—x
Un for each x > 0. Then is equal to
lim—[ (n+1)" (n+2)'c.ce(n 1)’ | X > J00 s equ
nsw 1 2 X 4x 1 1 2
N n (@ —+-x"(b) —+—(¢c) ——(d) ~——+—=
i 1 )( 1) )(1+2j K(zk) 3x 3 3 3 X X X
im—{n*| n+—|n* [ 1+= | ... n
o n n CG PET- 2014
1 . N Un Ans. (a) : Given,
2 2
lim—x{nk(n+—) (1+—j ...... nk(2k)} i ) =X ()
n— n n =x t—x
A A 1/n Appling L-Hospital Rule
limln (n+lj (sz (2“) th(x)_xzfv(t)
x>n n n lim 2 Yy
1 N 2 N n t—>x o
lim||n+—| [1+=]| ... (Zk) 2§(f(x)—xf (x)=1
x>0 n n X f'x)-2xfx)+1=0
Let,
_ Let,  y=fx) =f(x)
L=tim>[[1+5 &
= +— .
o ~ n Equation become,
n dy
1 L=—) log|1+— X?—=-2xy+1=0
og n,z,:j og( + j PR
. log(n+r)—logn dy 2 :_iz
i n dx x X
= A x 2 (log2 -1/2) Lo . . . .
= M log2 — 1 Which is a linear dlffzerentlal equation
r _ Ipdx J.;dx
log = log2** — log eleog(ij LE=¢e"" =e¢
. . . = = elogx’z =
199. If 1in3—s‘“(f‘:’l‘)):i‘“" =;_;,then X’
=0 ax® +bx’ +¢ :
(@) a=2.beR,c=0 For solution
(b) a=-2,beR,c=0 y.LF = [alFdx+C
(c)a=1,beR,c=0
(d a=-1,beR,c=0 2 _ (.2 1
CG PET- 2014 yxo= x| oz |&x+C
__sin(sinx)—sinx -1
Ans. (a) : lim—————— =— y 1 y 1
@) s ax’+bx’+c 12 _z:_j[__4j+c :>_z_3 7+C
We know that, X X
3 5 1
sinx:x—¥+% y=1(x)= :§+Cx2
. 3 . 5
sin(sinx) =sinx — (sinx) + (sinx) When, x=1 y=1f(1)=1
3! 5! Lo die e
. 3 . 5 =_i1C>C==
sinx—(m;() +(SH;() ...... sinx 3 3
lim : 1 2
x>0 ax’ +bx’ +c¢ f(x)=—+=x’
. 2 3x 3
sin® x ! (smx) + Py
- T T T e _ +
- 3 S -1 201. 1119% is equal to
X0 x3(a+bx2) 12 2 —(4-x
-1/2 —4/3
1 - (a) 2-3 (b) 3-2
6.a: 12 (c) =3-27*° (d) None of the above
a=2 CG PET- 2015
Limits, Continuity and Differentiability 59 YCT



Ans. (¢) : Given, th—i—xm [Qform}
x—>221/3_(4_X) 0
_
—lim 242+x

—3(4—)()2/3 __3><(4_2)2/3

=lim——=— =
22 2N24x 2 J2+2
g mED
g Y
2 2
=327

. 4 4 4 20
. sinx” —x"cosx” +x
202. The value of lim -
o0 (er —1—2x4)

equal to

1 1
@0 (b) 5 (©) s

(d) Does not exist

CG PET- 2016

sinx* — x*cosx* + x*
x! (e2x4 -1-2x* )
Using L' Hospital Rule

Ans. (¢) : lim

x—0

: 4x sinx’ +20x"
= lim

B ilL. —lox’ +de™ —dy’

. 4:{1(3(]311111" +5x7")
= hm—— : -
LE [31:" L —4x" +e —I}

Using L'-Hospital Rule
o 4xsinxt+ 4% cosx” +80x"
= lim

x-#l

Loe™ &' +16c™™ x° —16x
1. 4 | 4
4x [nm:-; +x cosx +20x7 )

= him i ;{4‘::.__ -I--i-l_'“' 5 _1}

5 Al

Using L'-Hospital Rule

1 a4 1 i T . F
l—l.v. cosx +4x cosx —4x sink’ 4+ 240x

= liin . T
irl 32t ox 4480 -x
i 4% :(Ecuh'}a" —x'sinx’ +60x" ]

= hm s ;

LB -I.\L'{Hc" vxt ] 2et ]

i 4 . 4 11
2eosx” —x"smmx” +60x

ety 3 {Hx' - Ej)

~2c0s(0)' =(0)'sin(0)' +60(0)" 2 1
" [8(0)" +12] 126

lim logx
x>l x—1

(a) -1

203. is equal to

()0 (c)e 1

CG PET- 2018

logx

Ans. (d) : Given, ™

7 x—l

__lim
x>l

1/Tx[using L'Hospital Rule]=1

cos(sinx) — cosx

204. lim < is equal to:
x—0 X
1 1 1 1
il b) — - d) —
(a)3 ()4 (C)6 ()12

JEE Main-26.06.2022, Shift-11

cos(sinx)—cosx

4
X

Ans. (¢) : Given, ling
We know that,

cosA —cosB :—ZSin[A;Bj.Sin(A;Bj

. . (sinx+x) . (sinx—x
cos (sinx) — cosx = —2sin 5 .sin

2
. (sinx+Xx) . (sinx—x
—2sin -sin
[ 2 ] ( 2 j

4

. (sinx+X . (sinx—Xx
—2sin sin
( 2 ) ) ( 2 j

lim

x—=>0

lim
x—0 XZ XZ
. [sinX+Xx in(sinx —
2sin . sin(sinx —x) .

. 2 SinX +X 2 sinX —X
lim - . — : . >
X0 sinX +x 2x sinx —x 2x

2 2

. sinX+X . sinx—x
lim—2-1. — 1. >
x>0 2x 2x

. sinx+x || sinx —x
hm—Z[ p }[ > }
x—0 2x 2x

. 1 -2 2 O

!(I_I}’(} —W[sm X—X ] 6fr0m
Applying L-Hospital's rule we get,
_[2sinxcosx —ZX}

8x*

) [ 2x —sin 2x }
lim| ————
x—0 8x

Again using L-Hospital's rule,
. 2—-2co0s2x
lim————

24x

x—0
Hm{O—Z(—Z)stX}

lim

x—0

9 from
0

from 9
0

) [ 4sinx }
= lim
x0|  48%

x—0

48x

1 {sin 2x }
lim—
x-0 6 2X

1.. sin2x . sinx
—1lim - lim =1
6 x-0 2x x>0 ¥

1

6
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X4 x4 .
205, If lim 2¢_TBe tysinx 2

x—0

xsin’x
then which of the following is NOT correct?
(a) &’ + B +y" =6

®) ap+Py+tya+1=0

(c) af’ + Py’ +ya’+3=0

(d) o’ —p*+y’ =4

JEE Main-29.07.2022, Shift-I

5, where o, B,y € R,

Ans. (¢) : We have,
im & +Be. 2+ys1nx:g
x>0 Xsin” x 3
lim 2C +PBe ™ +ysinx _2
x>0 3 {sin2 x} 3
X 2
X
lim 2 +Pe : +ysinx 2
x—0 X 3
atB=0 (1)
Using L — Hospitals rule,
lim %€ —Pe 2+ycosx :g
x—0 3x 3
a—-B+y=0 ....(ih)
lim 2C +Pe —ysinx _2
x—0 6X 3
o at+p=0
Again applying L- Hospital's rule,
lim %€ —Be™ —ycosx :g
x—0 6 3
a-p-y_2
6 3
a—B-y=4 ....(iii)
From (ii) and (iii), we get —
oa—PB+y=0
o-pB-y=4
200—-2B=4
a—p=2 ....(iv)
Now (i) and (iv), we get—
atp=0
a—p=2
a—-p=0
o-PB=2
200=2
a=1
Then, =-1
From equation (iii),
a—Pf-r=4
I+1-y=4
—y=2= y=-2
By option (c), op* + By’ +yo +3=0
() D’ + (1) (227 +(2) (1 +3=0
14-2+43=0= —-6+4=0= —-2=%0

1-cos(2x-2)
x—1
(@) V2 (b) /2 (¢) 0 (d) Limit does not exist
SCRA-2014
_ yJ1—cos(2x-2)
Ans. (d) : lxlg}

2sin’ (x —1)
x—1

x—1
\/5|sin(x—l)|

206. Whatis lim

X—>00

equal to?

x—1

=1lim

x—l1

R.HL.=lim

x—1"

RHL. =2
—x/zsin(x—l)
(x-1)

LHL.=lim

x—1"

LHL. =2
So, LH.L#R.H.L.
Limit does not exists.

207. 1If f(a) =2, f'(a) =1, g(a) = — 1, g'(a) = 2, then
what is lim [ g(0f(@) - g(a)f(x)} equal to?
X—a X_a
@s 1  ©5 @ @-
5 5
SCRA-2015

Ans. (¢) : f(a) =2, f(a)=1, g(a) =—1, g'(a)=2
1im[g(x)f(a)g(a)f(x)} 0
0

X—a X—a

— f(a) g()-g@)f (@) = (2) @) - (-1) (1) =4 + 1=5
208.

. [ 1 1 1 j
lim + Foveeens +— |is equal to
w={1+n 2+n 2n

2 3
@log2 (®)log,| T| (0 (@ log,|>

JEE Main-01.02.2023, Shift-I

Ans. (a) : Given, lim L+ ! v 1
x=>o\1+n 2+n

. 1 ! 1
Iim| — | = lim—
x=>o\ r4+1n Xx—>® n T

1+—
n
Let,
r
—=X x>0, x—>1
n
1
—dr=dx
n
. 1
lim dx
x—0d0 1+X

(log(x+1)), =log(1+1)~log1 = log.2
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2 2

n n

+ +
@ +Dm+1) (0° +4)(n+2)
lim is equal to

n—o 2 2

n + n
m +9)(+3) (n’ +n’)n+n)

209.

Ans. (b) : f(0)= ling f(x)
Limit should be % form

So, Ip.729-3=0 =p3°=3"=p=3

n 1 n 1 7[2(26 _
(a) §+Zlogc2 (b) Z+§10g02 Now, f(O):hm 3(3 +x) -3
0 33 +qx -9
n 1 n 1
¢) ———log,2 d) —+—log,\2 7
(©) 4 -glos. (@) S+gloe. 3{(”1) 1} .
JEE Main-24.06.2022, Shift-I1 — lim 3 _3 73°
Ans. (a) : Given, H°9 1, X 13 . 9 ¢
J’_i —
n’ n’ 3 3.36
(n2+1)(n+1)+(n2+4) n+2)Jr 1 3 1
lim f(0)=—x—=—
e n’ N n’ 3 79 7q
(n2 +9)(n+3) (n2 +n2)(n+n) 7qf(0)-1=0
, 7.p%.qf(0) — p* = (from option)
n 2 _
hmz . 121 63 qf(0)—p"=0
= (n +r )(n+r) 211. The value of
n n? . 1+2-3+4+5-6+.....(3n-2)(3n-1)-3n
hmz lim
w2 ' no V2n' +4n+3 —n* +5n+4
- I+— || 1+—
n’ ( nj is
3 J2+1 3
(@) 3(~2+1) ) 2(V2+1) () (d) ——
Ca | ( ) 2( ) 2 22
E}Z; Y. JEE Main-25.01.2023, Shift-I
) [1+nz](l+nj Ans. (b) : Given,
g LF2 734456+, (3n-2)(3n-1)-3n
r im
Let, P o Van* +4n+3-+n' +5n+4
ldr:dx x>0, x—>1 1imzn:{ (3r—1)+(3r—2)—3r J
n oS V2nt +4n+3-Vn* +5n+4
[[—& . (3r-3)
O(1+x*)(1+x lim
( )( ) “”w;\/2n4+4n+3—\/n4+5n+4
1 dx +l 11-x « 3 :
2do14x  200x2 41 n(r21+)_3
1 Lo ez o] i
[Elog(x+l)+5tan xl—z[log(x +1)]O nz{\/2+43+34—\/1+53 +44}
n° n n’ n
1 m) 1
=—| log2+— |-—log2
s(10e25 ) 101 2
. 2 n/ n
11 m) 1 T lim
=—| —log2+— |=—log, 2+— n— 4 3 5 4
2\2 4 4 8 2""73""74— 1+73 4
n° n n° n
210. If for p # q =# 0, then function 3
Up(729+x) -3 ~(1+0)-0 3
f(x)=——— is continuous at x = 0, -2 =
w3[729+qX—9 \/54_04_0_\/1 2(\/5_1)
then :
(a) 7pq f(0)—1=0 (b) 63q f(0)—p*=0 __ 3 X\/EH :E(ﬁﬂ)
(c) 21qf(0)-p°=0  (d) 7pqf(0)-9=0 2(\5—1) V241 2
JEE Main-27.07.2022, Shift-II
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212. Let y = y(t) be a solution of the differential

d
d—)t]+ay =vye™ where, a> 0,8 >0 and y >

0. Then limy(t)
t—o0

(a)is—1 (b)is0 (c)isl (d) does not exist
JEE Main-25.01.2023, Shift-I11
Ans. (b) : Given differential equation —
d
&, ay=ye ™
dx
For integrating factor.
LF.= ejwlt =e”
For general solution,
ye™ :J‘ye’m.e“‘ dt

yet = [yl dy

equal

el
ye =y a_B +C
et e
Y=ty gt
Now,
limy(t) :Yer% :l+§ =7.04¢.0=0

2 2 2
213. lim§{4+[2+1] +(2+E) + e +(3—1j:|
n—-o pn n n n
is equal to
(a) ? (b) 12 ()0 (d) 19

JEE Main-30.01.2023, Shift-I1

Ans. (d) : Given,

2 2 2
lim§{4+[2+lj +(2+zj +..... (3—lj}
n—wo 1 n n n

34 rY
lim= 2+—

23 (242
£=x ldr:dx
n n

. 1 2
1323J.0(2+x) dx
(2+ x)3
3
3 0 3
2+1)y-2+0)
27-8=19
Let f, g and h be the real valued functions
defined on R as

Let,

1

3

214.

sin (X + 1)
x+1
1 x=0 1, x=-1
and h(x) = 2[x] — f(x) ; where [x] is the greatest
integer < x. Then the value of lim g(h(x - 1)) is

(a) 1 (b) 0 (©)sin(1)  (d)-1
JEE Main-30.01.2023, Shift-IT

X
stiﬂ , x#-1

8(x)=

Ans. (a) : Given, f(x) ={ﬁ,x¢ O}
X
And, h(x) =2 [x] - f(x)
L.H.L.
lim g(h(1-h-1))
~h
Jim g[z[-h]-m]
lim g(2(-1)+1)
Jime(-1)=1
RHL
lim g(h(1+h-1))
lim[ 2h~£(h) ]
lime(0-1)=1
ax—(es" —1)
215. Let p=lim—————= for some o € R. Then

x>0 ax(e3" —1)

the value of a + B is :
14 3 5 7

a) — b) — c) - d) =

@ (07 © 5 () 7

JEE Main-26.07.2022, Shift-II

Ans. (¢) : Given,
ox —(e*™ -1
I Gl
x>0 ocx(e”fl)
We know that,
2 3
e  =l+X+—+—+........
21 3!
3x) (3x)
e =1+3x+ﬂ+ﬂ
2! 3!
2 3
ox — l+3x+@+@ ........ —1]
2! 3!
p=lim [ezx_lj
ox 3x
3x
2
ocx—3x—9i'+ .......
p=lim 5 ]
3ox2| &=
3x
2
(a_z)x_%
=lim :
B x—0 3GX2
For limit existencea —3=0 = o =3
2 —
Now, B=lim—— X 5 0 :—l
x-0 21x3ax 2x3a 2
Now, o=3and B:—%
Then, 0L+[3=3—l _3
2 2
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X 3

. 48, t .
216. lxlilolx_"lmdt is equal to
JEE Main-30.01.2023, Shift-1
Ans. (12) : Given, llm - 9from
0t +1 0
t3
6
Now applying, 1in348 ot jl
X—> X
Appling L' Hospital rule,
x’ _
6
1im48L:> lim _ 48
x—0 4 x—0 4(X +1)
lim =12
=0 x° 41

. . 18—[1—x]
Ans. (a) : Given, im———
x7 [x]—3a
Now L.H.L
18—(1—
lim [ X]
X7 [X] 3a
Now, for R H.L
18—(1-
fim 1]
x—>7* [X]—3a
Now, L.H.L =R.H.L.
24 25
6-3a 7-3a
24(7 —3a)=25[6 — 3a]
168 —72a =150 —75a
18=-3a—=> a=-6

_18-[1-7] 18—(-6)
C[7]-3%  6-3a

24
6—3a

18-(-7) _ 25
[7] 3a 7-3a

(x2 —l)sinz(nx)
foaxt+2x -1
2

T
(©) 7

JEE Main-29.06.2022, Shift-II

217. The value of lim

is equal to :
x>l x

2

b
(a) ?

2

(b) % ()

Ans. (d) : Given,
(x2 —l)sin2 (mx)

lim 3
-2x"+2x-1

x—1 X
i (x2 —l)sinznx
(%1 - (2% —2x)

i (x2 —l)sin2 X
S (o) (x ) - 2x(x2 1)

sin(cos'lx)—x
)
b2 © = (-

2 2

JEE Main-26.06.2022, Shift-I

219. lim

H% 1 —tan(

(a) V2

—— is equal to:
cos X

sin(cos’1 x) -x

(COS X)

Ans. (d) : Given, lim
Hfl tan

cosh=x, cos ' x=0
2

tan 0 = I-x

X
sin9:\/1—x2

sm sin”' V11— xz)

I (Xz —I)Sinz X Sinz TTX h
im = lim f
x-l (Xz —1)(x2 +1—2x) xo1 (x _1)2 1- tan[tan ( D
1im2sin1txcos1tx.1t ' =% —x ’ m_x
x>l 2(x—1) Iim ——— = lim —F———
x%% \Il XZ X>—— X — l—X2
. 21— 2 V2
7sin 21X
im—— X X
Xl 2(x—1) 1
. lim (=x)=——
Again L.H. Rule XimL( x) 2
V2
. 2m*cos2mX :
l:il}—: T 220. Let [f] denote the greatest integer < t and {t}
denote the fractional part of t. Then integral
218. Let a be an integer such  that value of o for which the left hand limit of the
18—[1-x] 201+
li ists, h t] i test . o +([x
X1&171 [x—3a] exists, where [t] is greates function f(x) = [1 + x] + Z[XHEX]} _
integer < t. Then a is equal to: 0 . 4
equal to o ——is
(-6  (b)-2 (©)2 (d)6 4 3

JEE Main-27.06.2022, Shift-I

JEE Main-27.06.2022, Shift-11
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2x]+{x) Ans. (5) : Given,
. o +[x]-1
Ans. (3) : Given, f(x)=[l+x]+ .1 (@+D*!
[x]-i—{x} LHS lim———-7—[nkn+1+2+....+n]
Now, Left hand limit, oy N |
limf(x)za_i - Pf};(n k+? . n2k+n(n2+ )}
x—0 3 n -
0 <x < 1, than [x] (”lj
is0Oand -1 <x<0 k-1 2 n
Then [x] (n+1)“"n k+72
is—1
-1 lim o
a 220L—i = l—zz(x—i n—w 1’1kl
-1 3 o 3 1
30’ ~10a+B =0 | (1+nj |
- -1)= = lim| 1+— || k+—|= | k+—
(a—13) (30L1 )=0 Hw( n] 5 [ 2)
a=3and —
o 3 RHS
o 1s an integer. 1
Hence, o.= 3 = lim—— (1 +2" +....4n") =——
. ; no® k+1
1 (VaxF1+43x-1) +(Vax+1-43x-1) LHS :lRHS |
+ lim
S (vedot) w(xodhon) =kt =33 = 2k 1) (k+ 1) =66
=k-5)Q2k+13)=0
. 27 .
(a) is equal to — (b) isequal to 9 13
2 =k=50r —
(c) does not exist (d) is equal to 27 2
JEE Main-31.01.2023, Shift-IT | 553 f lim(\/nz -n-1 +na+|3) =0then 8 (a + B) is
Ans. (d) : Given, o
equal to :

3 6 6 (a) 4 (b) -8 (c) 4 (d) 8
| (Vax+1+43x 1) +(V3x+1-3x-1) JEE Main-25.07.2022, Shift-I
—® 6 6
’ (x+\]x2—1) +(x—\]x2—1) n+1 %

Ans. (¢) : lim[l— 5 j +on+f=0
x3[\/3++\/3—J +(\/3+—\/3—J (1)( 1)
) X X X X =5 2
1152 6 6 x’ limn 1—1[H—?J+u(n—tlj +oee +oan+f=0
p 1 1 n-® 2\ n 2! n
X 1+ 1—72 +|1-,/1 —
* 11
] 6 ] ] 6 1imn—5+—+....+not+[3=0
\/3++\/3—) +{\/3+—\/3—J ?
X X X X _ _L
lim . . a=-Lp=-
Y WL Y 8(atp)=-4
X X (n')l/n
6 6 224. lim~—/— equals
(V3+0++3-0) +(v3+0-3-0) =
= - - (@e (b)e' (¢)1  (d) None of these
(1+1)"+(1-1) AMU-2015
6 'l/n ' In
_ (2v3) o Ans. (b) : 00 = lim L = fx) = lim(lﬂ')
2 6 n—o n n—»\ n
@) — (123 a)"
(n+1) y=lim| —.—.—....—

222, If lim [(nk +1) + (nk + 2) + ..... + (nk

nk+1
] =30 fim— (12 3t

then the integral value of k is equal to .
JEE Main-25.07.2022, Shift-I

Taking log on both side we get -

1& r 1
logy=lim— » log— = logy=| logxdx
gy=lim—3 log_— = logy=] log

logy = [xlogx —x]}, = logy=—1=>y=¢"'
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. 82— (cosx + sinx)7
lim
xa; \/5 - ﬁsian
@14  (b)7

225.

is equal to

© 142 (@ 72

JEE Main-25.07.2022, Shift-11

Ans. (a) : lim 82— (COS X +sin X)7 {9 from}
xﬁ% \/E _'\/5 Sin 2X
Now, using L-Hospital s rule
—7(cosx +sin x)6 (—sinx +cosx)
xffl —J2.2c0s2x

—7(cosx +sinx)6 (cosx —sinx)

—2«/5 cos2x

6
1 1
T —=+—F )
(«/E «/5] . COSX—sinx
lim
-2\2

T[
X—>—
4

cos2x

6 6 . T T
7(‘/5) Hm—sinx —COSX _ 7(\/5) y SIHZ+COSZ
22 N —(sin2x).2 22

2.sinE
4

o1
7x8 |2 V2| 56 2 _

W2 2 | a2

14

.1 1 1 1 1
llmE + + +.+ =

R =

2" 2" 2" 2"
is equal to
1
@3 (©)2 (d)-2
JEE Main-25.07.2022, Shift-11

(b) 1

Ans. (¢) : Given,
.1 1 1 1 1
lim— + + +.+
\/1_ 2 -1
2]‘]

x—ow 2"
PR
2" 2" 2"

Let, 2" = p, when n — o0 ,thenp —

lim— +

Ans. (a):

) (2+sinxj
lim| =———— |=
xool - x74+3

Since,
sinx € [-1, 1]
Hence,

.. o0
When x — oo, then the function is of —form.

o0
) (2 +sin Xj 2+ value in between (—1,1)
lim > =
xon\ X743 0 +3
=0
228. If [.] here denotes the greatest integer
function, lim x’ [%} =
x—0 X
(a) 1 ® 0 (c)—1 (d) Does not exist
APEAPCET-20.08.2021, Shift-I
Ans. (b): Given,
limx’ [i}j
x—0 X
RHL:- Letx=0+h where h —» 0
.7 1
limh = =0
10| (0+h)
LHL:-
Letx=0-h, where h - 0
. 7 1
lim(-h) - 11=0
h—0 (0 _ h)
*." LHL = RHL
- limx’ [%} =0
x—0 X
229. If 1im0 {1+ x log(1 + a*)}"*=2a sin* 0, a > 0 and
X—>

0eR,then

(a) O:nnig.(nez) (b) O:nnig.(nez)

(©) G:nn+§.(nez) ) Gznnig.(nez)

APEAPCET-20.08.2021, Shift-I

o \/l—l \/1_2+\/1_3+____ l—p_l Ans. (a) : Given, )
P p P p li1r(}{1+xlog(1+a)2} =2asin’0, a>0
L.H.S,
ERIRSI! 1odx 1dx . S\ VX w©
= g e L il [(o) o]
lim
p 1 :eHOl{1+xlog(l+az)—1}
J-f(x)dx:j f(a—x)dx = (ZX%) =2 X
0 0 0 lim0 log(1+az) ( | 2)
. S - +a
+
227. lim ( 2 S";Xj - So,
x—o\ X° + N .2
@0 (b1 ©-1 (@ (1+a)=Zasm'0
APEAPCET-20.08.2021, Shift-I a’—2asin"0+1=0
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A 2sin’0++/4sin*0—4 —

e 2sin? 0+ 2+/sin* 0 -1
B 2

2
a=sin*0++sin*0-1
“a>1
sin*0=1

. LT
sinf0=1= sm25

G:mtirE
2
230.  limn| — TR S
> | (3n°+8n+4) 3n"+16n+16 15n
1 9 1 9 9 1 5
a) —log— (b) —log— (¢) 2log— (d) —log—
()2g5()4g5() g3 ()4g9

AP EAMCET-22.04.2018, Shift-1I

Ans. (b) : We have,

1imn|: 5 +— ! 12}
o | 3n°+8n+4 3n +16n+16 15n

. 1 1 .1 1
limnx—| ——— | = lim—| ————
noo o 8r 4r n—o 8r 4r
34+ —+— 34+ —+—
n n n n
Let,
r
——>X
n
1
——dx
n

1 1 1 1
JE Y S B
04x* +8x+3 0(2x+2) -1

1 1

- d
J.0(2x+2+1)(2x+2—1) b
Lo 1 1

LN I I P
210(2“1 (2x+3)J )

%[log(Zx +1)—log(2x +3)]:)

= %[10g3—10g5]+%10g3

_1 “1os51= LMos9—los5]= Lloa2
—4[210g3 log5] 4[log9 log5] 4log5

Let, X —>£—h
2

2cos’ (g —h)
= lim

h—0 L —h) )
cos3( 5 |:35in2[2h) ~ l}

sin3(n—hj
2
o 2sin’*h
h—0 _Sin3h sin2h
(3 -1]
—cos3h
2sin’h
2
~ lim— L ——
h-0 gin 3h 3% —1sin” 2h
x3h| — X
3h sin2h 2h

xh? xcos3h

2h

We know,
. sinx
lim =

h—>0 x

a* -1 2x1 1
=loga = =
a (1x3)log3x1x2 3log3

1

And, ling

limn™*
n—oo

ESSATEY YR AP

{1l
(a) 2 (b)e(2] () 2(1—2—1kj )¢
AP EAMCET-22.04.2018, Shift-II

232.

1+ cos2x

x>t cot3x(3M"" -1)
@ B e () s (@) —
3log9 3log3 3log3 log3

AP EAMCET-22.04.2018, Shift-II

Ans. (¢) : Given,

lim I+cos2x lim
xag COt3X(3Sin2X —1) xag cos 3x |:3sin2x _I:I

sin 3x

2
2co0s” X

Ans. (b) : Given,
e

lim

n—»o0 n

lim

n—o nk nk nk ..... nk
: 1Y 1Y Ly 1
llj}g((l‘f' nk’l j (14‘?) (14‘@} ..... 1+ 2"71nk71 ]
We know that,
, 1y
lim| 1+—| =e
X—0 X
[l 11 o
:limell JKIT 4K K |} _ ez[l 2“)

n—w
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233, If limae —bcosx+ce

x>0

- =2, then
xsin x

(@) a=1,b=2,c=1
(c) a=2,b=1,c=1

(b) a=1,b=1,c=2
(d a=b=c=1

AMU-2011

ae’ —bcosx+ce "

Ans. (a) : lin(}

{
lim

x—0

X sin x

H

(a—b+c)+(a—c)x+[

2 3

X X
I+x+—+—+..
3!

a C

+jx2+
20 21 2!

For the limit to exist and evaluate the limit to 2
a-b+c=0anda—-c=0

lim

x—0 2

X

C

Ans. (b) :

i ' i ltlxl. x—1
XlLl}Xlo—l_xlgll x—1 XILIllx10 1
14 n
ISt 153 (L x

101 10 2 X—a
15
Hence, 1imX10—_lzé
oix -1 2

tan(x) + 4tan(2x) - 3tan(3x)
xztan(x)
(b)-8 (c) 16 (d)-16
APEAPCET- 23.08.2021, Shift-2

)

236.

lim

x—0

()8

Ans. (d) : Given,
tan(x) + 4tan(2x) — 3tan(3x)
than(x)
3 2X5

tanXx =X+ —+——+
15

0

5

—form

x—=0

and —+—+—=2 3 2 3 3 3
20 2t 2! [x+§]+4{2x+(;)]—3{3x+(§)]
S0, a-b+c=0 ... (1) ..
=1
a—c=0 . (ii) = ofx
atb+c=4 ... (ii1) 3
Adding equation (i) and (iii) 1 ( 2)3 ( 3)3
2@@+c)=4 x(1+8—9)+{3+4><3—3><3Jx3
atc=2 =lim
Now, a+c=2 o X3(1+Zj
and a—c=0 3
s _1e32-81_ 48
4= 3 3
Then c=1landb=2 237, imS X’ X’ X’ X’
. lxlir&F 1—-cos > —cos ) +cos 2 cos 2 =
f(x)-3
234. If the function f (x) satisfies lim (f) =, (a1/4  (b)1/8 (c) 1/16 (d) 1/32
1 x"—1 APEAPCET- 23.08.2021, Shift-2
then limf(x)is Ans. (d) : Given,
2 2 2
(a1 (b)2 (©)3 D lingix{[l—cos%}—cos%[l—cos%j}
AMU-2010 ||"7°X
f(x)-3 .8 x’ x
Ans. (¢) : Given, lxl_rfll (2)_ =, ?L%FKI_COS7J(1_COST
H 2 2
h?i(lf(X) —3) B 8 , X2 '2 X2 sinzx— sian—
m—ﬁ :}(IE(}? 2sin TXZSIH 3 :@018)(4 4 48
x—1 x X X
lim f£(x) —lim3 = nlim(x* —1)
x>l x>l x—l XZ 2
. . .2 2 | sin—
hirilf(x)—3:n(O):lxlirllf(x)—3:O “lim32 [sm:zmj y ng
1imlf(x) =3
15 2)? 2
235. lim x -1 = sin— sin—
-1 x' —1 . H 32 x -1
@23 (32 (1 (d)doesnotexist || 4 x8| x* x| 32
COMEDK-2020, AMU-2010 4 8
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n(2n+1)° _
o> (n+2)(n’ +3n—1)
()0 (b) 4 (©)2 (d) oo
AP EAPCET-25.08.2021, Shift-IT

238.

Ans. (b) : Given,
n(2n+1)°
im
e (n+2)(n* +3n 1)

; (2+1/n) (2+0) .
im = _
7 (1+2/n)(1+3/n-7/n%)  (1+0)(1+0+0)

a—al—x’ -

239. Let L=Lilgl ” ,a>0. If L is
X—> X
finite, then
(a)a=2(b)a=1(c) a :% (d) None of these
AMU-2014
2
a—+va’-x’ X
Ans. (a) : Given, L = ling 2 4 ,a>0
X—> X
1
x> ) x?
a-a|l-——| ——
. a 4
= lim Z
x—0 X
x> 1x* x’
a-a|l-—"—F——— -
. 2a~ 8a 4
= lim .
x—0 X
We know that
et
(1-x)2 =1->+ 2 X’
2 2 3!
) 1 x*
| tal ot
. 2a 4 8a
li Z
x—0 X
C 1 1
as limit exist we have, — ——=0 = a=2
2a 4
. N -1 2 3
240. llchot (r +Zj=
n—oo r=1
-1 al -1 a1
(a) cot 2 (b) cot 3 (c)tan " 2 (d) tan 3

AP EAMCET-06.07.2022, Shift-1I

Ans. (c) : Given, lim) cot™' [rz +%)
n—oo )

n—oo 3 n—o

= 1imZ:tan’1
=l r’——+1
4

R _ 1 _
hmZtan ! [r +5)— tan
n—oo =1

e G
n—0 = 2 2 2 2

= tan'2
((a —-n)nx— tanx)sinx
241. Ifn>0and lim 7 =(, then
X—0 X
minimum value of a is
(@1 (b)2 (©3 (d)-1
AP EAMCET-06.07.2022, Shift-1T
Ans. (b) : Given,
a—n)nx—tanx)sinx
lim (( ) > ) =
X—0 X
a—n)nx —tanx i
1im[( ) ] im0 — 0
x—>0 X x—0 nx
n[lim(a_n)nx _lim tanx} lim 32X o
x—0 X x—0 X nx—0 nx
= nf(a—n)n-1]x1=0
= (a—n)n=1
1 n® +1
= a=—+n=a=
n n
a is minimum when n is minimum
.'. the minimum value of n is 1
1+1
a=——=2
X _ x+1-e
242, 1im| &1 =
x—0 X
(a)e (b) e (c) & (d)e?

AP EAMCET-06.07.2022, Shift-1I

Ans. (b) : Given,
. e* —1 |x+-¢
e -1 . ( X j
X X+1-¢e*
e —1-x ( X j
X Xx+1-¢"

e*—-1-x
X+1-¢€"

lim

ex~>0

lim

ex~>0

lim - +1+x B
e — _ =e
x+1-¢e
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x*(tan2x — 2tanx)2 B

(1- cost)4

243. lim
x—0

@4 ()2 © % @ %

AP EAMCET-21.04.2019, Shift-I

Ans. (d) : Given, lim 3
>0 (1-cos2x)

H

3
+£(2x)5+... x+ X 2y
3 15

x’ (tan2x — 2 tan x)2
:IZ

Let,

Then,

(2, (2 _(x)
2! 4! 6!

]

1

-4

2 2

2
4x* (4—1)+2(16x2—xz)+...
. 3 3) 15 4 1
=lim - __
x—0 X2 4 16 4
16x*| 1+=—+....
3
2 3
244. lim 6x ;cos3x_5x +3 _
S T RN
(a) 11 (b)) o (c)-1 (d1

AP EAMCET-21.04.2019, Shift-I

1-25

25

dx =dt
t=landt=5

1,24 12

2725 25

|

246.
value of

1

By the definition of the definite integral, the

1

lim
n—oo

1
Jn* -1

+
Jn2-2?

Ans. (a) : Given,

=lim

X—>00

3 5x°+3
\/x6+2

il

6x* —cos3x
x> +5

x2(6—

lim

X—>0

|

5+33j

X

cos3x
2

=lim

X—>00

6-0

-5(-1)=6+5=11
1+0 ( )

equal to

s
(@)m (b) 2

+....

(©)

+

Jis

T T
z d) =
4 @ 6
AP EAMCET-2016

\/nz —(n—l)2

Ans. (b) : Given,

lim
n—o

1
\/nz—l
1

n-1

lnz_'_nz_'_n2

: 1
o (n+1) (n+2) (n+3)

125n

245. lim

X—0

3 15 12 35

2 b) — = 4 2=

@3 ©® 3 © = @ =
AP EAMCET-20.04.2019, Shift-IT

6' =3 -2"+1_

2

247. lim

x—0

(a) (log. 2) log. 3 (b) log. 5 (c) log. 6 (d) O

AP EAMCET-2016

Ans. (a) : Given,

Ans. (¢) : Given,

. 1 n’ n’ n’ 1

lim| —+ 3 -+ T+t =
“=n (n+l) (n+2) (n+3) 125n |
It can be written as

2 n2 n2 n2 ]

lim >+ >+ s+

== (n+0)" (n+1)" (n+2) (n+4n)

6" -3"-2"+1

3 (2 -1)-1(2" 1)

lim >
x—0

X

=lim >
x—0

X

X

a

We know that ling

X
=log.3. log.2

()

lim

x—=0

=lim
x—=0

=loga

3 -1
X

(
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Ans. (a) : Given,

log(3+x)—log(3-
248. 1f lim 08(3+%)-18(3-%) _ ¢ then K is
X—> X
equal to
(a)2/5 (b)2/3 (c) 12 (d) 52
AMU-2016
log(3 —log(3-
Ans. (b) : lim og( +X) og( X)
x—=0 X
log| 31+ 2 | |-log| 3] 1-%
. 3 3
= lim
x—0 X
log3+log(1+Xj—log3—log(1—x)
L 3 3
= lim
x—=0 X
(v logmn=1logm+ logn)
10g[1+xj—log(l—xj
iy 3 3
lim
x—0 X
10g(1+xj 10g(1—xj
iy 3 .
g
X—> 7><3 X 2 _3
: (-3
L
3 (-3) 3
249. Letf: R — R be such that f(1) =3, and f' (1) =
1
. [ f(1+x) o
6. Then lim| ————=| =
x—0 f(l)
1
(a) 1 (b) e (c) ¢ @ ¢
AMU-2013
1
f(l+x) x
Ans. (¢) : Lety=
f(1)
f(1 -
log y - llog (1+x) _ logf(1+x)—logf(l)
X f(1) X
logf(1 —log3 £'(1
limlogy = fim gL+ X)~log3 . '(1+x)
x—0 x—0 X x>0 f(1+x)
f'(1) 6
Bl S )
OE
logy=2
y=¢

If f(x) is differentiable and strictly increasing

f(xz)—f(x)_

250.

L) -E() L E()-1(0)-{f(x)-F(0)}
20 f(x)=£(0) 0 £(x)-£(0)
= 1imf(x2)—f(()) 1

0 £(x)=£(0)

f(><2)—f(())X X

x’ f(x)—f(O)

= lim

x—=0

limx-1=-1

x—0

= f(0) x

I
£(0)

251.

2* 3!
+
2°+n° 3°+n’

lim[ ! + + n’ j
oo\ 15 +n° n’+n’

1 1 1 s
(a) glog3 (b) glogS () ElogS (d) logx/2

AP EAMCET-04.07.2021, Shift-I

Ans. (d) : Given,

24
lim +
ool P 4+n’ 2 +n’

Now, general form of the series,

hml[log(l +x° )];

n—sw §

1og(2)”5 =logi2

252. Let f: R"— R" be a function satisfying
f(x) — x = A (constant), Vx € R" and f(x f(y)) =
f(xy) + x, Vx, y eR".

(f(x))1/3 1

function, then the value of Lim = Then, lim =
x>0 f(X)—f(O) x>0 (f(x))m -1
(a) -1 (b)) 0 (1 (d 2 (a) 1/3 ®)O0 (c)2/3 (d1
AMU-2013 AP EAMCET-04.07.2021, Shift-1
YCT
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Ans. (¢) : Given, f(xf(y))z f(xy)+x ..(0)

Now, interchanging x and y them

f(y. f(x)) = f(yx) +y ...(i1)

Again replace x with f(x) in Equation (i)
We get,

f(f(x). f(y)) = f(y.f(x)) + f(x) ...(ii1)
Therefore equation (i) — (iii)

f(f(x). f(y)) = f(xy) + y + f(x) ...(iv)
Again interchange x and y equation (iv)
We have

f(R(y). £x)) = fyx) + x + £(y) ...(v)
Equation (iv) and (v)

fixy) +y + f(x) = f{yx) + x + f{y) ... (vi)
Suppose f(x) —x=f{y)—-y=2A
Substitution f(x) =A + x in equation (i)

s
254, lim—x S
X

x—0

is equal to

@0 (b1 © % @ —%

AP EAMCET-2010

Ans. (a) : Given,

. tanx —sinx
lim————
x—0 X
Which is form of {0/0}
Now, applying L — Hospitals rule,
. sec’ X —cosx 0
Iim———— —from
x—0 2X 0

Again taking derivative of numerator and denominator
i.e. by applying L- Hospital's rule

We have 2secx (secx.tanx ) —(—sinx)
xf(y) + 1= (xy +4) +x x50 2
xfly)=xy +x 2 :
Therefore 1istec X.tan X +sin x
X(y + 1) = xy + x o 2
A=x 28602(0).tal’1(0)+8in(0)_2><1><O+0_0
A=1(x>0) 2 2
SO,f(X):X“F;\.:X"Fl ex_esinx
3 255. lim—
. (f(x))1 -1 , (x+l)1/3 -1 x>0 2(x —sinx)
Hence, lim——=7— = lim—7—
DUf(x)) -1 2 (1x) -1 (a)-12  (b) 12 (c) 1 (d) 3/2
13 AP EAMCET-2007
(x+1)" =1 1+x-1 1/3 2
1 : 0 —== Ans. (b) : We have,
X0 1+X_l (1+X) _1 1/2 3 X sinx x-sinx 1
e’ — .
lim———— = lime™™| ——
253 lim\/1+\/1—x—2is equal to 02(x—sinx) x>0 (Z(X—SIHX)J
: x—8 X — 1 x _1
( 3 b 1 ) 1 d 1 :lirr(}eSi“XEXI ( ling © :1)
a) — — Cc) — — X—> X—> X
) 2 ®) 4 ( 24 @ 12 . . .
AP EAMCET-2011 Lot 21
Ans. (¢) : Given, 220 2 2
CNIH1I-x -2 0 256, lim <SP ~1
Iim——mmM8M8M8M8M™— —from X0 X
X8 x—8 0 |
Using L- Hospitals rule (a) 2 (b) -4 (c) - (d) 0
211/1_(;1(“\)1“)_0 AMU-2004
1irr§ NI 0 Ans. (d) : Give that,
B fim = cos4x —1
= lim ! (O+ ! ji(1+x) X0 X
A 2\/ Wi+x 2Wi+x ) dx Using L-Hospital rule,
—dim——L L (0+1) lim="2%% __4rino] = 0
o fleirx 2VI+x . 1
- L -l 257, lime " 1) f limit exist then 2
- -  lim — Bif limit exist t +B) i
2\/1+\/§ 25 i3 2x3 lim ax(e“"—l) B if limit exist then 2(a+p) is
LN @-1  (b)-7 (©)1 (d)7
2x2 6 24 AMU-2021
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Ans. (d) : Given,

e Gl [9 fmm}
x50 ocx(e“" —1) 0
Using L-Hospital's rule we get,

lim o —4e*

x50 ocx(4e4x)+ a(e‘“‘ —1)

Whena-4=0
o=4
lim 4—4e*
00 4(e —1) +4x (4e™)

{9} from
0

Again applying L-Hospital's rule

(sinx/2j2 x?  ,sinx
2 X—+X ——
11. x/2 4 X
—lim

2 x>0 2
(tan2xj wdy

2x
2
X ) 1
1 2xIx—+x"x1 1 5+1 1 3 3
—lim 5 = _. = _x - =
2 x>0 1x4x 21 4 2 2x4 16
3 3
259. lin‘}wis equal to
X—> X
5 3 3 2
a) — b) — c) — d —
(a) 5 (b) 2 (c) 5 (d) 5

AP EAMCET-2013

3 =3
tan” X —sin” X

Ans. (b) : Given, 1irr(} 5

X

3 3 3 3
. tan” x(l-cos’x . tan’x(1-cos’x
lim < = lm—| ——
x—0 X x=0 X X

3
1im1.(—1 o8 Xj
x—0 X

Applying L-Hospital's rule

-4 1
Im————— =——=
x>0 4e** 4 4e** 2 b
1
a=4and f=——
P 2
Then, 2(0c+[3)
= 2[4—lj = Z(Zj =7
2 2
. V1+xsinx —+/cosx
258. lim > =
x—>0 tan”2x
3 3 3
3 b) — — d) —
(a) (b) 2 (© 2 (d) T

AP EAMCET-24.04.2018, Shift-I

Ans. (d) : Given,

J1+xsinx —+/cosx
tan” 2x
Now rationalizing we get —

lim

x—=0

. Jl+xsinx —cosx \/1+xsinx ++/cosx
lim X

x—0

2 N
tan” 2x \/1+xs1nx +x/cosx

. 1+ xs8inX —CcosX
lim ,
x>0 tan 2x(x/l+xsmx +\/cosx)

2sin® x/2+xsinx

lim 5
X0 tan” 2xx 2
1 im? sin® x /2 + x.sin x
2x50 tan® 2x
2sin*x/2 Xxi 2 sinx
x? 4 X
1.. a4
—lim 4 5
2 x-0 tan” 2x < dx>

4x?

—3cos’ x(—sinx)

lim

x—0 2xX

1im§c0s2x.SlnX = 3><lxl _3
x>0 2 X 2

260.

x—0

. . T,
lim x” sin = is equal to
X

(a)1 (b) 0 (c) does not exist (d)
AP EAMCET-2005
Ans. (b) : Given, lirr(}x2 sin
X X
We know that, 1irr(} SIX g
X X
. T
sin—
1irr(} x’ X Ix—
x
limx?.1. =
x—0 X
1irr(} x =>ax0=0

n

261. The value of 1imisz(k2x)is

X0 1) k=1

X X X
@ x (b 3 © 3 (d) 1

AP EAMCET-2004
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Ans. (¢) : limi}i(kzx)
Nt o

L =1imi3[12x+22x+32x+42x ...... nzx]

n—w

=1imi3x[12+22+32+42 ...... n’]

n—w®

:hmix(n(n+l)(2n+l)]

n—% n

(202

x.(1+0)(2+0)
6 6

X,
=lim—n
nax)n

sinxsin™'x
XZ

262. lim

x—0

(CYRY

is equal to

(b) 1 (© -1  (d o
AP EAMCET-2001

sinx.sin ' x
2

Ans. (b) : lim

x—0 X
It can be written as —

sin x sin™' x

. sinx sin™'x

lim .

x—0 X X
sin”' x

Jdim

x—0 X

= lim
x>0 x

{9} from
0

Applying L-Hospital's rule,

1.lim
x—0 X

107 -x is equal to

x—0

1—cosx
(a)log 10 (b)21log 10 (c)31log10 (d)4log10

AP EAMCET-2001
Ans. (b) : We have, 1imX10—_X
x>0 | —cosX

{9 }from
y 0
Appling L- Hospitals rule we get,
i 10" log(xlog10+1)+10* (log10)
im

x—=0

COSX

x L 10*[xlogl0+1]-1
i X10" logl10+10* -1 _ . [xlog10+1]

x—=0

sin X x50 sin X

Applying L-Hospital's rule we get,
10" +{x1logl10+1]|10% log10
i [xlog ]10* log _, I+loglo

x—0

COSX 1

Ans. (b) :
I 2* 3* n'
li + + +.+
xljil;lz(ls +n5 25 +n5 35 +n5 n5 +n5j
Now general equation,
If limzn: r’ Let L:x r=1, n=0
non <l ¥4’ “n ’
n 4
lim —dr=dx,
n‘”:rz:l: r5 n X
—+1
n
4
=)
= n 1
lim— —=0 x=0
—| +1
n
4
X
f(x)= r=n x=1
( ) X +1
J. f(x)dx:IO x5+ldx
1 zldt Let, x>+ 1=t
591t
1 2 4
g[logt]1 5x*dx =dt
= é[logZ—logl] xtdx= —dt
1
g[logZ—O] {~ log1=0}
1
—log2
5 g
265. Iff(x)= xtan ' x, then lin}hi(l)equal to
X—> x_
n+3 s n+1 n+2
a) — (b) — c) — d
(a) p ()4 (c) p (d) p

AP EAMCET-2014

= logl0 + logl0 = 2 log 10

264. By the definition of the definite integral, the
value of

. 1 2* 3¢ n* .
lim 5 5+ 5 5+ 5 5+"+ 5 5 IS
o(1°+n”> 2°+n° 3°+n n’+n

(a)log2 (b) élogZ (c) %log2 (d) %logZ
AP EAMCET-2014

Ans. (d) : Given,
f(x)=xtan"'x
limM {Q}from
ol x—1 0

Applying L-Hospital's rule we get,

f (x) -0

1-0
1imf’(x)=f'(l)

x—1

lim

x—1

f’(x):(%(xtan’1 x= f'(x)=tan™' x +xx —

m+2

' _ -1 l ' —E l
Pzt ()41 = F()=Eet= 2
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VI+x% —J1-x+x°

266. If lim is equal to
x—0 3* -1
1 1
(a) (b) log. 9 (c) (d) log, 3
log, 3 log,

AP EAMCET-2014

2 _ _ 2
Ans. (¢) : lim Jiex fioxex {9} fore
x>0 3 -1 0
Applying L-Hospitals rule,
1 1
2x)— —1+2x
limz«/1+x2( 2JL—x+x2( )
x>0 3*log3
x  2x-1
hm\/1+x2 2\/1—x+x2
x>0 3*log3
1
0—| —=
( 2) 1 1 1
= = 5
log3 2log3 log3 log, 9
267. If g(x)=—forx > 2, then lim 20 —82) _
[x] I )
1
(a)-1 ()0 (c) 5 (d)1
AP EAMCET-2015
Ans. (¢) : Given, g(x) =ﬁf0r x>2
X
X
g(x) =3 [x]=2,2<x<3
[x] =3,3<x<4
2
2)===1
8(2)=3
X1
—o(2 P _
00 O B S
x—2 X — x->2x —2 x—2 2(X-2)
1
:> f—
2
. [2x—-m) .
268. llm[ j is equal to
T cosx
2
1
(@) 0 (b) 3 ()2 (@5

AP EAMCET-2015

Ans. (¢) : Given,

(o)

By Using L- Hospitals rule,

2X—7

lim
X—>7n/2

COSX

{Q}from
0
L= lim 2,_0

Xx—>1/2 (_Slnx)

-2 lim —
x->n/2 81N X

=2

DL +n®
269. lim1 2 00 n is equal to
99 1 1 1
a) — (b)) — c) — d) —
()IOO ()100 ()99 ()101
EAMCET-199%4
Ans. (b) : Given,
199+299+399 + n99
il F2 43 e
We know that,
2
U STE St LI GL)
2
n4
= — A0 A0+
4
o+l
1% +2%+3% +4%.....n"% = +AN* + 4,0+
o+
199+299+399 + n99

lim

n—

100
n

100
~——+An” +A,n" +A,n”

. 100

1121 100
1im—+ﬁ+k—§+x—§+ .........
n>=]00 n n° n

L b, L
100 © o o 100

270. Consider the function f(x) = xsinl,x;tﬂ and
X

f(0) = 0, then
(a) it is continuous for all real values of x
(b) it is discontinuous everywhere

. . . T
(c) f(x) exists and discontinuous at x = 2

(d) None of the above
EAMCET-199%4

Ans. (a) : We have,

f(x) :xsinl forx=0
X

and f(0)=0
For continuous function, L.H.L = R.H.L = f(a)
Now for L.H.L

. 1
lim xsin—
x—0 X

lim(0—h)sin

h—0

&
)
)

=hsin (o)

)

lim—hsin
h—0

limh sin
h—0

sin(—6)=—sin 9}

0
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R.H.L n+1 n+2 n+3 1
1 Ans. (a) : hm st t—5—Ft...T—
lim xsin— 417 n'+2° 0’43 n
=0 X For general term,
11m(0+h sm[O hj .
+
1+—
limh 1 =0 hmZ( n+r j—hmz ( nj
hlil’(} sin H n—w n +r n—o n2(1+(r) j
and f(0) = 0. sin (%j =0 n
So, LHL:RHL:f(O) limz[ll+r//n2J
e\ 1+ (r/n
271. llm— Zre is equal to 1 ( )
S Let . ! dr
, — =X —_— =
(a) 0 (d) 1 (c) e (d) 2e n n
EAMCET-1992 11+x
j >dx
01+x
Ans. (b) : We have, lim— Zre )
n—w n 1 X
+ dx
R N IO[1+X2 1+x2j
lg?oﬁz;;e Jl 1 d J‘l X d
r= X + X
Let, 0l +x* 0] +x*
R | 1
J.le.e" dx I« [tan lxl) +5[log(l+x2ﬂ0
n
n 1
x.e* —J‘lex dx %drzdx Z+510g2
x x 11, .0 0_ . 1 1 1 |.
[xe —€ ] = [e —-e +e J:> e =1 275. lim + +....+— [is equal to
0 el p+l n+2 2n
+
272. If the function f(X) =L:tanx is continuous, (a)log2 (b)log3 (c) log 4 (d) g
then what is the value of f(x) at x=0? EAMCET-1999
(a) 6 ®7 (©5 (d) None of these ) ) )
EAMCET-1991 | |Ans. (a) : Given, hm[—1+ > Foverene 2—}
+ +
. 3x +4tanx n n n
Ans. (b) : Given, f(x)="——" Now,
X General equation -
tan x
f(x)= 311m—+411m =3.1+41=3+4=7 . Z Ly Z 1
00X X im = lim —
oefTin +r n=e0 n
273. lim X—SlllzX is equal to nj
x>0 X +€08"X !
(a) 0 (b) 1 (c) (d) does not exist | |Let, £:x, —dr=dx, x=0,x=1
EAMCET-1991 n | n
R 1
Ans. (a) : Given, hn(} XTSI _ 1rr(}(()) (1) 0 IO 1+de
x-0 X +c0s” X x-0 () +
1
+1)— +
oo Tt w2 a3 1), - = [log(1+x)], = log(1 +1)~log (1 +0)
- lim T Twe T is equal to || log2 — 0 = log2
1 1
(a) %+Elog2 (b) g+zlog2 Eﬂ;(nj I is equal to
n 1 n 1 n+2 n+2 n+1 n+2
(©) Z+Zlog2 (d) E+Elog2 (a) > (b) 7 (c) > (d) T
WBJEE-2017, 2009, EAMCET-1997 EAMCET-1999
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(1) In+r 1
- Gi : A li -
Ans. (a) : Given, l%;(;j - ns. (a) : Given, um s’ x  sinh’x
1 ; lim sinh” x —sin” x
hmz T n) x> sin® x.sinh” x
n—>20 (I-r/n) R )
X3 XS X3 XS
X+—4+—+... | Xx——+—...
hmz 1+x 4 31 5 31 5!
f 1+x f 1+x Vl+x 31 s 3t s
V1= x OV1- x Jl+x 6 4 6 4
x4+ X 2x Ixr+ X _2x
dx p 5 .
[ Let,x=sin®, —=cos0] , 3y 3 3y 3
@ im :
x* 1—+....J[1++ ....... )
1 1+x
e N
1 1+sin0 lim —2" :izz
j /—1 sin e
11+5in0 279, 1im 3™ i equal to
j  sin .cos 0.d0 " x>0 sinbx q
0 cosO b a
— b) 0 — d)1
[/(1+sin0)do @2 © (d)
[ ]1 EAMCET-1998
0—cos6 :
‘ Ans. (¢) : lim s'max
[ . . o\t x-0 gin bx
sin x—(l—x )J
0 ) o 0
| Applying L-Hospitalss rule, {—}form
[sin’lx—1+xz]O 0
. L 1imacosa><2_.1_3
sin (l)—l+1—[sm (O)—1+OJ P beosbx bl b
T+2 1+
I _o+1=L41= ; (1+x)).
b b 2 280. lxlilg log " is equal to
2x + 7sinx
LT 1
2717. lim yerTy— is equal to (a) 0 (b) 1 ©) e d) -
e
@-1 ()1 © -~ @2 EAMCET-1998
2 2 Ans. (a) : Given,
EAMCET-1998 log(l + x)
. limlog|———=
sin x X0
2x+7sinx 2+7
Ans. (d) : = X We know that,
xaoo 4x +3cosx X—® COSX
4+3 <2 x¥ x*
X 10g(1+x)=x——+?—7+ ......
im %X 20 and lim 1% =0 C o i
X X oo X X——+———+.....
2+7x0 2_1 lxlilglog 2 3x 4
%4+3><O 4 2 ‘
1 . 2 3
278. lim g, is equal to limloell = X+ X _ X
sin’x  sinh’x 1 , 1log St T
a) — b) 0 c) — d) —— -
()3 (b) ()3 (d) 3 log|l-0+0
EAMCET-1998 |[log1 =0
Limits, Continuity and Differentiability 77 YCT



. sin|x|
281. hnol is equal to
X—> X
(a) 1 (b) 0 (c) Positive infinity (d) Does not exist
WB JEE-2010
. . sin|x|
Ans. (d) : We have given, hrr(}
X—> X
. sin(—x) . sinx
LHL. lim = lim- =-1
x—0 X x—0 X
RHL. lim>> =1

X
R.H.L # L.H.L limit does not exist.

sin’x +cosx -1 is
_— l

2
X

282. The value of It

x—>0

@1 (O % © % @ 0

WB JEE-2010
sin®x +cosx—1

5 {9} from
X 0
Applying L-Hospital's rule,
2sin X.coS X —sin X

Ans. (b) : Given, lin(}

lim
x—0 2%

sin2x —sin x . .
lim———— (. sin2x = 2sinx.cosx)
x—0 2x

Applying L-Hospital's rule,
2c0s2X—cosX

lim
x—0 2
E.COSO—lCOSO :l—l =l
2 2 2 2
1
+5x2 ¥
283. Thevalueof It | 17X " i
0| 1+3x’
1 1
@@ e (b) e (©) — d —
[ [
WB JEE-2010
Ans. (a) : Given,
[ 23 e I(Lj
0| 1+3x2 1+3x2 x2

lim
x>0

1+5x* —1-3x?

)

Ans. (¢) : We have,

. X+x 4..+x"—-n
lim

x—1

x—1
_ 1+1+1....41-n _n-n
1-1
Applying L-Hospitalss rule,

= 1irr11

Sum of n term
_n(n+1)

2

sin(msin’x) _

285. lim

x>0

(a) ' (b) 31 (c)2m (d)n

WB JEE-2011

sin(nsin’ x)
XZ

sin(msin® x) 8 1

Ans. (d) : Given, lin(l)

. sin*x
= wlim

x—=0

= limmsin® x x
x—0

2
Tclim( j =7
x—0
1

286. The value of 1imﬂis

n—o

(b) -
[§]

msin® x X X

sin X

X

1

@1 ©y @ 1
(] c

WB JEE-2012

1 1

(n!)n (z_nljn

Ans. (d) : Given, lim

n—o

= lim
n—o

n
We know that,

n! 1x2x3x..xn

nxnx...Xn.xn

{2y

n

Consider, A =1lim

n—o

o

1
2 .12 2n
( 1+3x Then, A:hm{—.—.2 ..... in—}
0 %2 (Lj_lﬂ( ) j nnn n n
1+3x” )\ x* 1+3x° logA:lilelog(L):Lllogx dx
n—oo n n
(i6)_ 2 1 1
=¢ "'=¢ = {xlong‘—.x.dx}
X
+X F e X" — - 0
284. The value of lim > X8 Integrating by parts we get —
fl (X_-i-ll) (n_1) [XlOgX—X]L =-1
n n(n n(n-
a)n b) — (c d
@n - ®O=7 O3 @ So,A=¢'= L.
WB JEE-2011 c
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=0 f1+x -1

(a) does not exist

287.

(b) equals logc(nz)
(d) lies between 10 and 11
WB JEE-2012

(c) equals 1

Ans. (b) : Given, limn—_1 [9 form}

=0 l+x-1 [0

Using L — Hospital rule, we get —

lim ' log, m
x—0 1

201+ x
= 1Xi£r(}2\/l +x (nx log, n) = 2\/I(n° log, n) =2 log.m

= log.n’

(1/3)

288. lzlgll

(a)—1

i =

-1
(b) 1 (©)2 (d)-2
AP EAMCET-19.08.2021, Shift-I

Ans. (¢): Given, lim

CEg

1, ey 3
—(1)
6

+32+243+...+n’
289, lim 1 T32¥243 440

n—oo n
1 1 1 1
a) — b) — c) — d) —
(@) 5 (b) T (© 5 (d) 5
AP EAMCET-22.04.2019, Shift-II

Ans. (¢) : Given,

o 14324243+....4n° . P +2°+3 +...+1°
lim - = lim -
n—w n’ n—w n’
n
S¢ L e
= lim*=— = —limz —
n—oo n nn%wr:l n

Limit of a sum formula —

290. The positive integer n for which

. (cosx—l)(cosx—e") . o
lim exists and is finite, is
x—0 x"

(2) 4 (b)3 (c)2 (d1
AP EAMCET-22.04.2019, Shift-II

Ans. (b) : Given,
lim (cosx—1)(cosx —¢")
x—0 x"
On using expansion of cos x and e*, we get —
2 4 2 4
[RSNER S 4 [D . V.Y S § (.
. 2 4 2! 4! 1!
lim
x>0 x"
x> x* )
{ L ST
= lim
x—0 x"
(]
X' =+ —X+.....
. 2
= lim
x—0 x"
Is finite non-zero when n =3

291. Let t, denotes the nth term of the infinite series
ler4r2+ﬁ+£+....Then, limt, is
o2 31 4 3 o
(a)e (b) 0 (c) & d) 1
WB JEE-2014
Ans. (b) : Given,
1 10 21 34 49
—t—t—t+—+—+.....
1 2! 3t 41 5!
1 1+9 1+9+11 1+9+11+13
= —+ + +
n 2! 3! 4!
AP.9 11,13

S:g[l8+(nfl)2]:(8+n)n

nzwjnzo,nel
(n+1)!

limt, = lim| — 4 D+7

- ool (n+1)! (n+1)(n-1)!

. 1 1 7
limt, =—+—+—
n—owo Cx) Cx) Cx)
limt =0

n—»o0

292. Applying Lagrange's Mean Value Theorem for
a suitable function f(x) in [0,h], we have

£(h)=£(0)+hf'(6h),0<6<1.Then, for f(x)=

cos x, the value of &im Ois

(a) 1 (b) 0 () 12 @) 1/3

(71
- [xo= X _1
0 6 6

0

WB JEE-2014
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Ans. (¢) : From question, we know that in a lagrange
mean value theorem there exist C € (a, b) such that,

f1(e) - 0 —F(@)
b-a
hen, £'(0h) =LV =Cc0s0
h-0
cosh—cos0
h-0
[ f(x) = f(x)]

1
_ cosh-1

- =
{neglecting higher power of h}
- h

—sin(6h) :% = sin(6h) =%

—sin(6h) =

So, limO —l lim

L=t
2 2

x—>6" 2 n->6" (h\J
2

293. Let [x] denote the greatest integer less than or
equal to x for any real number x. Then,

[12]
lim is equal to
n—o n
@0 (b2 ©V2 (@1
WB JEE-2014
Ans. (¢) : Given, [x] = greatest integer less than or

equal to x for any real number x.

2asinx —sin2x

294. If lim 3 exists and is equal to 1,
x>0 tan’x
then the value of a is
(a)2 (b) 1 (©)0 (d) -1
WB JEE-2014
Ans. (b) : Given, limw[gfom}
x>0 tan” X 0
. 2asinx —2sincosx ZSinX[a—cosx].cos3 X
=1lim — 3 = —
x>0 sin’/cos” x x>0 sin” x
2cos’[a—cosx| 2(a-1
- 2e0facosx]_2(a-1)

x—0

sin® x
But given limit exists-
= 2(a-1)=0=a=1

0

We now get %form
On using 1 Hospital rule ...
cos’ x(sinx)+(a fcosx)(3cosz x)

2=1Ilim
x—0

2sin X.cos X
2 — —
SO X (a—cosx)(3cosx)

x—0 1
=1-1-1H@B)=1-0=1
295. Letf: R — R be differentiable at x=0. If f(0)=0
and  f'(0)=2, then the value of
lin(}l[f(x) + f2x)+ f3x)+..+ f(2015x)] is
x>0 x

(2)2015 (b)0 (c)2015%2016 (d) 2015%2014
WB JEE-2015

Ans. (c) : Given, f(0) = 0 and £(0) =2

1
Then, 2= 1;33;[f(x)+ f(2x)+£(3x)+...+f(2015x)
On Appling I- Hospital rule

[f +2f (2x)+3f (3x) +...2015F (2015x) |

1
_ 2+2x2+3><2+....+2015><2

We know that, 1
x=1<x|<x =2[1+2+3+....42015]
Then, from question, we get — _ 2x2015%2016 _ 2015%2016
2 -1< [n\/z] <n2
Dividing by n we get, 296. m \/_ 1+ [} S is equal to
l'l‘) n n
nV2-1_ [H*E ] 2 | 1 2
—= " @5 O @7 @0
/2 2 WB JEE-2015
- nv2 1. [ ] n\/_ \/E [n J <2 Ans. (¢) : Given,
non n T n . AT+2+. 44
By applying limit, we get lim
lim( 2 __j < lim < lim+2 We know that, )
n J ( )dx—hm Zf(a+ aj
2 ] 2] !
:\/E,_ggg <J2= \/§<}11£I; <2 Then, a=0, b=1 andf(X)Z\/;
® \/, So,
nv?2 2
So, 1im[ Lﬁ jl&dxz_
n—owo n 0 3
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axe* —blog(1+x)

> = 3 then the values of a

297. If lim

x—0 X

and b are, respectively

(@2,2 @®mI1,2 (2,1 (d)2,0

WB JEE-2015

Ans. (a) : Given,
* —blog(1
lim axe (;g( i X) =3 [9 form}
x>0 X 0

On using L - Hospital rule, we get —
[9 from}
0

b
ae* +axe* ———
lim l+x _3

X—0 2X

—a-b=0=a=b
Again, using L - Hospital rule, we get —
ae” +ae” +axe” +

(1+x)2 3

lim
x—0 2

2ae” +axe" + 3

(l+x) 3

lim
x—0 2

lim2ae® +axe™ +
x—0

2a+tb=6 (&
3a=6
a=2

Then, b=2

Hence, a=2, b=2

2 2 2
298. Let x,= 1—l 1—l 1—i
3 6 10
2

. 1
Hence, limx, = 9

n—»o

2
299. The value of lim [ 3 s
x—>2J2 (sz)
(a) 10 (b) 12 (c) 8 (d) 16
WB JEE-2015
"3t
Ans. (b) : Given, lim=2
x-2 x—2
Since x is not a variable for integral,
< 2X3t2dt 3x’ 2
Therefore, = lmdx2 = iy 3x(2) =12
=2 d x-2 ]
S (x=2)
dx
On using L-Hospital rule, since form of the limit is %
form and to differentiate integral by Leibnitz rule.

300. Let for all x>0, f(x) = limn(x”“ —1) , Then

(@) fx)+f (ijﬂ (b) fixy) =f(y) + f(x)

(¢) fixy) =xf(y) + yf(x) (d) fixy) = xf(x) + yf(y)
WB JEE-2017

1 —m ,n>2.Then, the value of EP-EAMCET - 05-10-2021 Shift - IT
3 Ans. (b) : Given, f(x) = limn(x"" ~1),vx >0
limx is (x”“ _1)
o Then, lim————==logx
(a)1/3 (b) 1/9 (c) 1/81 (o noe  1/n
WB JEE-2015 log x + log 1 —0
Ans. (b) : Given, X
2 logxy = logx + logy
2 2 2 fixy) = f(x) + fi
X, = [l—lj (l—lj (I—LJ 1—; ,X>2 Gey) = ) * K1)
3 6 10 n(n+1) 301. Iff'"(0) =Kk, k =0, then the value of
2 2f(x) - 3f(2x)+f(4x)
s lim 5 is
Then,x, = | (1= 1= 1)1 L) [ 2 % Ok @
o 306U 10)7 n(n+) (@) ®) © @
WB JEE-2017
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Ans. (¢) : We have,
2f(x)—3f(x)+f(4x)

2
X

On using L — Hospital rule, we get —

i 2f'(x)-3f"(2x) 2 +1"(4x) 4
2x
£'(x)—3f"(2x)+2f"'(4x)

o0
—from
o0

m

X—©

}

X—>00

lim
X—>0 X

Again, using L — Hospital rule, we get —
o f (x)-3f (x)l.z +2f"(4x).4

lim £"(x ) — 6£"(2x ) +8F"(4x)

£1(0)~ 6£7(0) +8£"(0)
= k- 6k + 8k = 3k

[ £"(0)=k,k # 0]

304.

1
n-+nm

1 + 1 1
n+m n+2m n+3m

(b)

lim

n—w

{

(a) L0&.(m)
m

}

log.(1+m)
1+ m

log.(1+m) log.(1+m)

© @ &

AP EAMCET-22.04.2019, Shift-1

m

Ans. (¢) : Given,

{ 1 1 1
J’_

+
n+m n+2m n+3m
P =1lim

{ 1
+

n+m n+2m
z 1
P=limY ——
n—>of=n +rm

1
n+nm

lim

n—o

}

+....

302. The value of
liml sec’ =+ sec? 2, wetsect 2T s
n—» 4n 4n 4n
4
@ log2 () 7 © — (d)e
WB JEE-2018
Ans. (¢) : Given,
1iml {sec2 T4 sec? 2 + o+ seC? _n}
- 4n 4n n

= lim

n—»o

1 L,
Z—sec —
= n 4n

Whenr=1, L=0 and when, n=r:£=l

n n
1
Then we get — '[ sec? X dx
0 4
4[ nx}l 4[ b } 4
= —|tan— | = —| tan——tan0 | = —
i 41 = 4 i

P =1imznll

_
n%wr:ln 1+(rjm
n
1
Where h=—, xh=1
n
=>n—>wo,n—>0

(|
P:
0]+ xm

_L

m-J01+xm
1

m
1 1

+ +
n+m XxX+2m X+3m

I m

dx

1
P :E|log(1+ xm)E} =P

{

_ log, (1+m)

log(1+m)

+...+
n+nm

So, lim

n—»

}

m

303. Letfix) =3x" —7x®+5x*-21x’ +3x’> = 7. Then

limf(l—sh)—f(l)
>0 hP+3h
(a) does not exist (b) is ? (c)is 5—33 (d) is %
WB JEE-2018
Ans. (c) : Given, f(x) =3x""-7x" + 5x° - 21x° + 3x° - 7
f(1-h)-f(1
and L:hmw
h—0  h”+3h
—h)- f(1-h)-f(1 -
Logig PO =F ) FA=R)=F() (e -1
h>0 h(h2+3) h>0 —h heo(h2+3)
1
L=f'w|-—-= . i
(1 [ 3 (1)

Since, f(x)=3x"-7x*+5x°-21x*+3x* -7
f'(x) =30x" — 56x + 30x” — 63x” + 6x
f'(1)=-53

On putting the value in (i), we get —

L=23
3

305. Define

if-1<x<0

J1+px —1—px
9

X
2x+1

x-2"~
If lin‘} f (x) exists, then p =
X—>

f(x) =

if0<x<1

@1 (O —% © % @1

AP EAMCET-22.04.2019, Shift-I

Ans. (b) : Given,

yI+px —yl-px \,l—pxjif “1<x<0
f — X
(X) 2x +1
x-2"
We know that,
A function f (x) is said to be continuous at a point x = a
of its domain if 1imf(x) = f(a)
limf(a+n)=limf(a—n)="f(a)

X—a Xx—a~

if 0<x<l
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Then lim f(x) = limf(()—n)

x—0 n—0
+J1-ph —/1+ph
—h
On rationatization method—
(\/l—ph —\/1+ph).(\/l—ph +\/1+ph)
—h(Jl—ph +,/1+ph)
= lim————

We have, }g%f(x) = lim f(x)

x—0"

=lim
h—0

lim

h—0

= limf(~h)

h—0

)~ e

-1

=limf(h
b0 1+ph
2h+1 2p
im = —=
10 (h—2) 2 2
1
3p: _

2

4x -5,
x—-k
linzl f(x) may exist is equal to
X—>
(a)-1 (b)-=2 (©1 (d)2
AP EAMCET-22.09.2020, Shift-IT
4x-5 x<2
x—-k x>2
Then, £1£r(}f(x) = 11m(2 - h)

h—0

x<2

306. If f(x) ={ , then the value of 'k' if

Ans. (a) : Given, f(x) = {

= lim[4(2-h)-

h—0

5] =lim3-4h=8-5=3
And, thlf( )—hmf(2+h)— }gn(Z—i—h) k=2-k
Since, limf(x)exists
x—0
fpf(x)=fimf(x)

3=2-k=>k=-

So, k=-1
5/7
(1+Xj -1
. 2 _
lim———=

x>0 X
5 10 5 5
hat b) — = d =
(a)7 (b) 7 (c) 1 (d) T
AP EAMCET-22.09.2020, Shift-II

X 5/7
(1+2) -1 0
L2 (_fomj
X 0

On using L - Hospital rule, we get—

5( X)5/711

11+ = _

1\ 2) 2 i(
1

307.

Ans. (¢) : Given, ling

= lim

x—=0

308. If lim[X =3 J= 108 and n € N, then the value
x—3 x-3
of 'n' is
(a3 (b) 6 (©)5 (d)4
AP EAMCET-22.09.2020, Shift-11
Ans. (d) : Given, lirrsl X =3 =108
X—>. X —
We know that, = lim——2 —pa™
X—a X —_ a
Then lim>—>- =n3"' =4.3°
x-3 x-—3
So, n=4
1
279. lim— =
" (n+1)!—n!
(a1 (b) -1 (c)2 (d) 0
AP EAMCET-18.09.2020, Shift-I
!
Ans. (d) : Given, lim -
on (n+1)1 -
. n!
lim—7m——
X0 (n+1)n! —n!
!
lim—2 = iml 1 0
H°°(n+1 In! x>=n o

310. If [x] denotes the greatest integer < x, then

tim ([ [2°x]  [3'x] ot [ ] =

X X X
@ - 0 3 © 5 @0
AP EAMCET-22.04.2018, Shift-I

Ans. (b) : We have,
i L[] (2[5 + )
Z[rzx] _ zn:rzx—{rzx}

-1 . -
= lim ¢ =L
no n

~ lim

n—wo n

3

Where, {} denotes fractional part function —

n(n+1)(2n+1)
fml 6 $rx =x—(l)(l)(2)x—0=§
n—oo Il3 =1 Il3 6 3
311. Find the value of lim sin(x ), given that n<m.
x>0 (sin x)"
(a)2 (b) 1 (©)0 (d) ©

AP EAMCET-21.09.2020, Shift-1T
Ans. (¢) : Given,
— lim sin(x™)

m) X" § < Y
x>0 (sin x)" sinx

X~>0 x" X"
So, if n < m the value of limit is equal to zero.

312. lxig}[(l ~x)tan (%D =

@ L © 2 @2
X T T

sin (x o
=limx
x—0

3
T

AP EAMCET-21.09.2020, Shift-11
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Ans. (d) : Given, ligp((lx)tan(n—;jj

Let,t=1-x= x=1-t
So,x —> 1thent— 0

= limt tan E(lft) —limt tan| = —Z¢
-0 2 =0 2 2

315. The limit of the interior angle of a regular
polygon of n sides as n—oo is

I 3n 2n

am b) — c) — d) —

(a) (b) 3 (c) 5 (d) 3

WB JEE-2019
Ans. (a) : The limit of the interior angle of a regular
polygon of n sides as n—o0 is 7 or 180°.

316.

lim (x"lnx),n >0

T x>0+
. T .2 Et 2 (a) does not exist (b) exists and is zero
=limt cot—t =lim - IHPE T |z (c) exists and is 1 (d) exists and is ¢’
tan—t tan—t WB JEE-2019
2 2 .
313. Leta=min {x’+2x+3:x € R} and Ans. (b) : We have, Xle+ X" Inx
1- N . Inx 00
b= lim1=5°%0 Then ) a"b""is ~ lim [—form}
00 (-)2 s x—0" x " 0
" » ~ » On using L-Hospital's rule, we get —
2M -1 2" 41 4M 1 1/n
@ )= (O~ @ (2"-1) !
32 32 3.2 2 _ i X _ -1 —0|-- 1 _0.wh _0
WBJEE-2019 ||~ 0 T 0 T | xon X s
Ans. (¢) : Let, f(x) = x> +2x +3 ) 1 ( )
_ —4+12 317. Let f(x)=—xsinx—(1-cosx).The smallest
A:f(x)min:_Dzuzﬁzz 3
ta ! ! itive int k h that li f(x) 0i
And b - 1im1*°059 =1im171+25in26/2 positive integer k such that lim o #0is
o0 92 xo0 9> (a)4 (b)3 (c)2 (d) 1
S WB JEE-2020
~ im 2c080/2 liml sin“0/2 1
o (6/2)2 4 102 (9/2)2 Ans. (¢) : Given, f(x) ngsmx—(l—cosx)
. f
L0211 1 So, lirg )20
2 x50 (9/2)2 27 2 2 X
» XSlnX—1+cosx
N r o1 N ef 1 o N r rn-r N 2r-n = lim #0 Qform
Now, Y a8 =>(2) 2] =220 =>2 lim Xk 5
=0 r=0 r=0 r=0 sinX XCOSX .
n ) 3 3 —Smx
=2 2% =2 (1427 424 420+ 427 i k! 0
r=0 COSX COSX Xsinx
el ) 3 3 - —COSX
oy 1+(22) — - a(rnfl) LIE(} k(k—l)xk_z %0
- 21 Ch T Ifk=2
) f(x)
zznr“—l} gl i 70
- n
3 32 318. lim SLEN
1/x x-1|{ Inx (X _1)
314, lim (e* +x) |
x>0 i ) ) Y (a) Does not exist (b) 1 (c) — (do
(a) Does not exist finitely (b) is 1 (¢) is e”(d) is 2 2
WB JEE-2019 WB JEE-2020
Ans. (¢) : Let L= lim (eX + x)l/x Ans. (¢) : Given, [im 11
x—>0" x| Inx (x—l)
1 ~1-Inx
. "+l lim X=X 0
) log(e"+x)1/ ) (ex+x) xlgllln(x)(x—l) {Oform
= InL= }E{)l X = L= }1_)%1 On applying L-Hospital rule, we get —
[using L' Hospita rule] -1 Lz ; 1 1
x = lim = lim—%*—= lm =5
= [nL=lim ex = InL=2 = L=¢’ XL nx Hliﬂ.l 'x+l 2
x20" " + X X X X
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319. Vi o s
& J_ J n+4) + Jn+s) " o 1)1}
5-/5 545 2+ 2-3
) T (b) T (c) 2 (d) 2
WB JEE-2021
Jn Jn

Ans. (a): Given, ;Y2 4 Fot

= 4y

Let, —=x
n
1
lim— — dx
n—oo n

3-1/x
hm g(x)( ) ,}Eljc“"(m lj
= =¢
3X 1 3x 1- (3x+l)
lejo 3 + lim 3x+1
e ex%ac
-8
lim — lim . By
=gl =™ x = €7 (--Put limit x = ®)
Hence option (c) is correct.
321. Let S, =cot! 2 + cot™ 8 + cot” 18 + cot™ 32
+..oo.to n™ term. Then lim S, is
I I T I
a) — b) — c) — d) —
(a) 3 (b) 4 (c) 5 (d) 3
WB JEE-2021

Ans. (b): Let,
S, = cot'2+cot! 8+cot! 18 +cot ' 32 +...00
S,= cot 1212+ cot ' 2.2%+ cot 1 232 + cot 1 2:4* +.. .0

Sn= [gcot" (2r2)j = (Ztan'l (212]}

T, =tan™ (2—1zj:tan*1 (4—i2j =tan™! [%J

1+(2r+1)(2r—1)
[ tanl( XY j =tan ' x —tan”' y]
1+xy
T,=tan ' 2r+1)—tan"' (2r-1)
S, = hmZ[tan 2r+l) tan”' (Zr—l)J

n—oo

1
1= dx=1I= dx = 1+4x dx ©
l. (1+4x) '([ 1+4x )3/2 '([ =Z[tan’l(2r+1)—tan’1(2r—1)J
r=1
! - _ T b
. ' . ||| =tan™" (o) —tan™" (1) =37 1
(1+4x) 2 (1+4x) 2 1 1
B 3 ! 3 ) L 322. lim(lln 1+ins
(—+1)(4) (—+1J(4) 2 (1+4x) =0(x - V1-x
2 o o (a) 12 ®o (o)1 (d) does not exist
WB JEE-2022
1 1 1 1| 1 T+ x
I= ) 2| 5T 1 . In
(1+ 4) (1 +0) Ans. (¢) : Given, [jjm—V1=X
X—%0 X
-1 1 B _ 5-./5 ||| Which s in determinant form
{ } {1 - ﬁ} :I_;{l —\/Sg} =l= o || |By substitution method,
Put, x = cos260
Hence option (a) is correct. 1
1" 20=cos 'x = 0=—(cos ' x)
320. The lim(s 1) equals 2
X—00 X TC
Wh th —
@1 ®0 @™ (@c® x> 0. then [e% 4)
WB JEE-2021 1
" - tim In(cot’ 0)2 . In(cot®) .. In|cotf|
3—— 0% €0S20 0% €0820  o,* c0s20
Ans. (¢): Given, lim X N ¢ ¢
345 x —cosec’0
X cot — g =1
In the other form lim f(x)*™ =1~ 0-F  ~(sin20)2 2
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6* +12* +18” +.....+(6n)* |
sin® (lj+sin5 (2—”)+sin5 [2—”]+ 325.1im [ (6n)’]

33 1im) 6n n n _ o [54+10+15 +........ +5n][2° +4° +6....8n°]
e . s[nj 4 144 4 144
------- + SlIl - a) — b —_— c) — —_—
2 (a) 5 (b) 5 (© 25 (d )
@ = ) (© 2 @ 1 AP EAMCET-23.04.2018, Shift-II
15w ST T Ans. (b) : Given,
AP EAMCET-23.04.2018, Shift-11 , ,
Ans. (d) : Given, lim [6° +12% +18% +....+ (6n”)]*
| . o In . x—>w[5+10+15+ +5n][23+43+63+ +8n’]
lim —{sin5 (—j +sin’ (—j +sin’ (—j +...+sin’ [—j}
en 6n 6n 6n 2 " im 6112 +2° +3> +...+n’]
= liml{sin ( i ]+sm (an +sin’ (3—7() +...+sin’ (Smrj} o0 (5)[1+2+3+...+n](2)° [’ +2° +3° +..+n’]
n-® 6n 6n 6n 6n )
| o ) 3 n 6* n(n+1)(2n+1)
= lim—)sin’ (—j = '[sins (—xjdx , 6
n—wop 45 6n 0 6 = 1m P
n “"”5 n(n+1) <2 x n(n+1)
Let, gx =t 2 2
12
For, upper limit at x =3, t :g and lower limit at x =0, (14_1}(24_1}
64 n n
6 X
tIOanddx:—dt 6 1
4, 1 40
3 o2 _ lim —_ 6><62><2 144
. _r 5 = 5w ns—= —
So, !sm ( xjdt p !sm (t)dt 1+1 1+1 5X7X23Xi2 5
n 3 n
n 5x3x1 S5m; i
cos(n coszx) 32 Z": 1 2r
2 + 6. lim ) tan” (—j =
324. cos | lim n|x| ™ flim 2 > e = r'+ri+2
X—0 |x| — X X—0 X
n n - .’
I b) = _r 4 =
(a) 4 (b) 5 (© 4 (d) >
@1 (b) -1 (©0 (d) 7 AP EAMCET-23.04.2018, Shift-IT

AP EAMCET-23.04.2018, Shift-II | |Ans. (a) : We can say that,

T, = —r+ 1)@ +r+1)
cos| —cos” X
21| x | +7mx 1 2

Ans. (b) : Given, ¢os| lim +1lim -1 2r
ares _ X 2 So, tan” | ——————
x| 3% et x 1+ (r 410 +1)

- tan' (P +r1+ 1)—tan’1 (*-r+1)

x4 cos(z(l sin xj
_ . 2MX+TX So. Stan [ }
cos| lim 3x +lim 2 Z 4+t 42
- = Z:{tan’l(r2 +r+l)—tan ' (1’ 7r+l)}
i sm(sm xj Zsin? x ! . 1
= coSs limﬂﬂim 2 X 2 - =tan (r"+r+1)—tan (1)
xawfzx x—0 T . 5 X s ,
—sin‘ x L xXP+r x4
2 = ———=tan ——
- I+1°+r+1 r4+r+2
3n ©
= cos ——+—} =cos (-m) (" cos(—0)=cos0) o <241 -
L2 2 So, hmZtan (#]— limtan™! | ——— |=—
= cosm =-1 noo +r°+2) oow X" +r+2) 4
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1-sinx/2

327. lim =
X1 X X . X
CcoS— || cOS— —SsIn—
( 2)( 4 4)
3 5 1
— b) — —_ d)9
(a) 7 (b) 7 (©) 7 (d)

AP EAMCET-17.09.2020, Shift-11
Ans. (¢) : We have,

lfsinE
2

lim
x> X X . X
cos— || cos— —sin—
2 4 4

Let,x=n+h,x—>m,h—>0
.(n hj
l-sin| —+—
. 2 2
lim

h—0 (n hj [n+hj . (n+hj
cos| —+— || cos| —— |—sin
2 2 4 4

lfcosE
2

lim
ho T h .n.h . =m h n . h
—sin—| cos—.cos— —sin—sin— —sin— cos— — cos —.sin—
4 4 4 4 4 4

V2 (l—coslzlj

. h . h h . h
—SIN—5COS— —SIN——COS— —SIn —
2 4 4 4 4

When, x > 0=y —>0
"~ lim(1 +py)*Y =¢’
y—>

{lim(l + py)q/y} =¢’
y—0

h
\/E(l—coszj J2.2sin2 =
= lim————% = lim
h—0 h h h—0 .
sin—| —2sin— 2.sin— xsin —
o(203)
sin — Sinz 2(2)
= limyV2—2 = V2 lim———22
h—0 . -0 (hY) . h
sin — 4| — |.sin—
(13
sin — E ) 1
= 412 \/Ex—xlx ==
ARt s 4 2 2
- sin—
4 2
328. If
qx
lim (1+B] =e9.wherep.quthenp+q=
X—00 X
(a)6 )9 (c) 81 (d) 18

AP EAMCET-17.09.2020, Shift-1T

Ans. (a) : Given, = lim—-lim—o— = — _lim—o—
. ]2 oo 4(n+4) 12 >=4(n+4)
: p 9
llm(1+—j =e
X—>0 X :E_hm—l 4 :i— :i
1 w 4n(l+) 22
Let, — =y n
X

(@) =¢’
pq=9
Let, we take p =3
q=3
And,p+q=6
1+V2+..+
329. lim 1 \/—,2 \/—
T—>0 n
2 3
a)0 b) — c)1 d) =
(a) ()3 (c) ()2

AP EAMCET-21.04.2019, Shift-1T
Ans. (b) : We have,

Vi+2+...+4n
J+I+ -+

n
ﬂ‘)’X}

lim

. 1 1

lim| —+—+
(3-7 7-11 11.15
(b) —

1
C p—

4 (© 3
AP EAMCET-21.04.2019, Shift-II

330.

+..+(n terms)j =

1 1
@ (d)o

Ans. (a) : Given,

——+....+(n terms}
11.15

. 1 1
lim| —+—+
n>ol 37 711
. 1| 4 4 4
=lim—| —+—+——+.....
o437 7.11 11.15

. 1[1 1 1 1 1 1 1 1 1}
= lim—|-— et ———

11 11 15

|
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331.

nm[dﬁ+ax+b-xya<0<b)
(a) depends on both a and b

(b) depends only on b

(c) depends only on a

(d) depends not depend on a and b

AP EAMCET-21.04.2019, Shift-11

Ans. (¢) : Given, limvx* +ax+b—x

[ 2
= lim(\/x2+ax+bfx)>< M
xo® Vx? +ax+b+x

[By rationalization]

x> +ax +b—x*

= lim—-—
e Jx? +ax +b+x
. ax+b
= lim—
2 x? +ax +b+x
b
X|la+—
. X
= lim

x( 1+a+b2+1J
X X

Taking x common from both numerator and

denominator)

a a

(1+1) 2

It is clear that it depends only on a.
332. If f(a) = a’; ¢(a) = b’ and f'(a) = 3¢'(a),

then lim————

x—a ’(I)(X)—b
W2 m2 902 o
a a a a

AP EAMCET-05.10.2021, Shift-IT
Ans. (d) : We have,
f(x) -
1im£ [Qform:|
x—a (I)(X) -b
On using L-Hospital rule, we get —
1
f'(x
2/f(x) (x)
1

2\/@"‘)’(7()

lim

X—a

f;((a)) .+ Given, f(a)=a’
- ¢’(:) ¢(a)=b’and
o Lreewe
3¢'(a)
__a 3
¢'(a) a
b
333. 1m{€x"1—“4+3x‘2J=
0| 2% —1 X
5 B log4
@0 ® 7 @log23 @873

AP EAMCET-24.04.2018, Shift-11

4X—1_J4+3x—2)

2% —1 X

Ans. (b) : Given, ling[

2
(2") A2 VA3x+2
2" -1 X Ja+3x +2

:mn(2X—Q(?44)_
=0 2 -]

=lim

x—0

4+43x—4

X(m+2)

—lim o X
x(J4+3x+2)

x>0

(2" +1)-

=lim

x>0

&
)

X xZ

xe" dx
lim2X—— equals
X e4X

334.

@0  ®eo  (©2 (@%

BITSAT-2015, 2013

Ans. (d) : Given,

2x x2
IO xe" dx
Iim*———

4x”
X—0 e

. 2xe™2 1
lim— =—
> S
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335. The value of the limx"™

X—>00

is equal to

(@) 0 (b1 (c)e e
Jamia Millia Islamia-2010
Ans. (b) : We have, limx"™
Let, limx"* =y
Taking log on both sides,
logy=Ilim logx
X—0 X

. o
Itis — form
o0

Now, applying L' Hospital rule,
1 li Ux_
ogy=lim -
y=e’'=1
\X 4
"k x#4 . .
336. Iff(x) = then hn} f(x) is equal to
0, x=4
(a) 1 (b) -1 (©)0 (d) does not exist
Jamia Millia Islamia-2010
|x - 4| 4
Ans. (d) : Given, f(x)=3 x—4 X
0 x=4
-4
For limf(x):lim|X |
x—4 x4 X —
Taking right hand limit,
Jim X224 ()
x—>4" x —4
and taking left hand limit,
lim 22X _ ...(i)
x4 X —4
From (i) & (ii),
RHL # LHL
1#-1
So, limit does not exist.
2 2
337. The value of lim [ <219t
x-0J0  xsinx
(a)2 (b) 1 (©)0 (d) None of these
Manipal UGET-2012
" cos’ tdt
Ans. (b) : We have, lim2%—
x>0 xsinx

Itis 9form
0
Using L'-Hospital's rule, we get
20,2 _ 2,02
-~ lim cos”(x7).2x -0 _ lim 2cos”(x7)

x>0 X cOSX +sinx x>0 sin X
COSX +

-2
2

X
(X—Z)
X’ —x-2)

2
(© 2

338. The value of lim

x—2 (X

1
® 5

is equal to

3 1
(@) 3 (d) 7

J&K CET-2016

. -2
Ans. (d) : We have, hm[+j
x=2\ X X" —Xx—- 2

. 1
!‘IE{(X—Z)(XZ +x+l)]

[ : j :
lim ==
2\ xP+x+1) xXP+x+1
Putting x = 2,

1 1

(2) +2+1 7

-3
+4

339. If f(x) =
2(2x + 1)
x-12

(b) 1

and

,g( )—

h(x) =- then li1131 [f(x) + g(x) +h(x)] is

(a) -2 ©) —% @ 0

J&K CET-2019

Ans. (¢) : Given, f
g(x)="
h(x):—

x)=

2 2x+1)
x2+x—12

g(x)+h(x)]
[ 2 Lx=3 0 2(2x+1)
_x—3 x+4 x*+x-12

_2(X+4)+(x—3)2—2(2x+1)]

(x=3)(x+4)

Now,
lim[ £(x) +

lim

X3

lim

X—>0

lim_ x> —8x +15 }
Hw:(x—3)(x+4)
(X—3)(X—5):|_ lim[x_s}

;
Dl (x-3)(x+4)| oolx+4

X—®©

Putting, x = 3
3-5 -2

3+4 7

340. The value of lin‘} SIX —

(@13  (b)-1/3

X
} equals to

(©) 1/6 (d)-1/6
J&K CET-2019

X

Ans. (d) : We have, m%{ Snx- X}

X
. {cos X — 1}

lim >

x—0 3x

Itis 9 form

By using L Hospital's rule,

. | —sinx 1 [sinx 1
lim =—— =——
x>0 [ 6X 6 x 6
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341. Inn >0, then the value of lim logx is Ans. (b) : We have, lim 3sinx —+/3 cosx
x1 o X 1 N . . X%?Tf—6x .
(@) 0 (b)1 (c) 0 (d) . 0
J&K CET-2019 |[It1s {5 from
. logx .
Ans. (a): Wehave, — fim= Using L-Hospital rule, lim 252X £¥35inx
Using L' Hospital's rule, % 6
. logx . 1 .1 B 1
lim =lim =lim—=0 n inx N2 2
xoo X" xoepnx™! noopnx” 3COS6+ 3s1n6:3>< ) +\/§><2_4\/§ ~ 1
. 2 = [
342, lim— s 0 6 23
x>0 1 —cosx 346. If lim x, exists and is finite,
@12 (b0 ©1 d) 2 n-o .
J&K CET-2015 X =2, Xpuy = 1vneNande>b>a>0
sinx> tex,
Ans. (d) : We have, lim then limx =
x-0]—cosx noo "
lim sin x” :limcosx22x (a) vab/c (b) Va/c (c) vc/b  (d) va/b

x>0] —cosx *0  sinx

AP EAMCET-08.07.2022, Shift-I

By using L' Hospital's rule, a+bx,
}(iir(}Zcos 2 Ans. (b) : We have, x, _rcxn
I sinx | a+blimx,
Xlirol X 1ian+l=#
0+214+6 ) L b+climx,
+2+4+6+...+2n n—
343. =1 —T1i
22 1+3+5+7+..+(2n—1) Let, y=lmx,, =lmx,
(a) isequalto 0 (b) isequal to 1 _a+by
(c) isequalto 2 (d) does not exist y_b +ey
J&K CET-2015 by2+ cy2 =a+ by
Ans. (b) : We have, lim 0+2+4+6+....+2n ¢y =a
o e 14345+ 7 +...(2n-1) , a a
Y === Y=4T
n c c
LX)+ (-02] 4400 9] . \/E
m =lim limx, =,/—
xﬁw; (2X1)+(n_1)2:| x~>00[2+2n—2] n—ow C "
n n n
[2+2n] l+n 1 347. lim( —— t >t — 7 F e +—jis
lim =lim =lim—+1=1 meln” +1° n"+2° n"+3 5n
e 2n i U equal to

n

1
344. Tfa>0,b>0 then | 2" -1

n—o

(a)a® (b) b (c) b"? (d)a"®

AP EAMCET-06.07.2022, Shift-1

(a)tan'(3) (b)tan'(2) (c)m4  (d) /2
JEE Main 12.01.2019, Shift - IT

Ans. (b) : We have,

Ans. (¢) : Given,a>0,b>0

. [a+b”“ —1]“
hm _—
n—o a

I/n _ n
lim(mj (indeterminate from 1%)

. n n n
lim 5t 55ttt —
oo\ +1° n°+2° n°+3 5n

. n n n
lim| 5—5+—5——F+..+———=
-2l nt+17 nt+2 n2+(2n)

n—ow a
2 1 2
| 21 D im0t ]_ atoet | dx=[tan”' x| =tan™' 2
er}&g{ a }n :egr\lﬂ{ 1/n }C — elogbg _ bl/a '[0 1+ X2 | |O
1
: + +2)...3n »
345. lim :’S""“—‘/gc"sx 348. lim((n 1)(n2" 2) 3“) is equal to
n—n/6 6x—1m n— n
-1 1 1 -1 18 27 9
a) — b) — c) — d) — (a) — (b) — (c) = (d) 3log3 -2
WF O ©F @f x > 2 .
AP EAMCET-06.07.2022, Shift-1 JEE Mains-2016
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Ans. (b) : We have,

((nn)(

&S
)

:IO In( l+x)dx:(x+l)1n(x+1)—(x+1)|§
—3(n3)—3+1=3(In3)—2=0n27—In ¢

27 27
Iny=In 5| =
e

o

lim

n—o

n+1

n

Let,Iny =lim—

X 1)

:liml

n—w

=lim— Zln

n—w g

n n

(n+2)’

n

349. +
(2n-1)

lim

n—o

T
[1
+

n (n+1)
equal to

(@)1

d

1 1 1
(b) 3 (© 3 (d) 2

JEE Main 25.02.2021, Shift - I1

Ans. (b) : We have,

{1

—+
We know that,

. n n
lim + 5
(n+2)

n—»o

+...+

ol

n o (n+1)° (2n-1)

]

-1
(x+1)

I

x+1)2

1
}_1
2

0

350. Let f :

log, [1 + tan( 2 ﬂ Then,

lim E

n-o

JEE Main 16.03.2021, Shift-I

0, 2) > R be defined as f(x) =

Ans. (1) : Given, £(0,2) > R

f(x)=log, [1 + tan[%xﬂ

2 . l—tan—x
E=— 0ln 1 dx
In2 1+tan—x
B=—2 ('] 2 — |ax
In2 1+tann—

E ijl 1n2—1n(l+mn£j dx
In27J0 4

Adding equation (i) & (ii), we get -
E=1

...(ii)

351. If f: R —» Ris given by f(x) = x + 1, then the
value of
lim — {f(0)+f(5) (2j+ +f(—5(n l)ﬂ
> n n n
is
(a) 372 (b) 52 (c) 12 (d)7/2

JEE Main 20.07.2021, Shift-II

Ans. (d) : We have,

5(n—1
liml[f(0)+f(£j+f(£j+ +f[MH
n—=o n n n

n-1 5r 1
1=; [ j—, 1= £(5x)dx
1 5% 1 7
I:J- (5x+1)dx , I=| —+x |, I==+1==
0 2 2
22 2\"
352. If U, =(1+i2)(1+2—) ...... (1+“—2j then
n n n
4
llm(U )u? is equal to
(a) 16 (b) 4/e (c) 16/  (d) 4/e

JEE Main 27.08.2021, Shift-I

|

2

Ans. (a) : Given, U, :[

|

L=lim(U, )

n

2

r=1

U =

n

n

logL :lim_—42 ~£log

I_2
1+—

For, limz[f[lj-‘rf[£j+....+f(l)j 1 PN TN
mn 1 n —4j0x10g 1+ xz)dx
E =2lim Put, 1+x3=t
im0 (1)
2 X 2xdx = dt
E=——| In| 1+tan— e
In2 70 n( T 4 jdx ® = —2jlzlog(t)dt=—2[tlogt—t]12
Now, replacmég x—>1- =logL=-2(2log2-1)
E=—— ln l+tan—(1-x) |dx L= e 2(2loe2-)
In2 [ 4 ( )j e
2 72[loggj (ejz e2
E=— ln l+tan| ——— d =e == ==
2 [ (4 4" D X 4) 16
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xcot(4x)

353. lim—————-———is equal to
x-0 sin“xcot” (2x)
(@0 (b) 1 (c)4 (d) 2
JEE Main 11.01.2019, Shift-11
t(4
Ans. (b) : We have, fim—2<2t (%)
x=0sin” x cot” (2x)
tan” 2
x tan” 2x _ 2 . 4x’
lim————— = lim ax” -1
x-0 tan 4x sin” X x>0 tan 4x sin“x ,
4x - ——x
4x X
3
354, lim L XTtANY G
e cos(x+n)
4
(a) 42 (b)4 ()8 (d) 82

JEE Main 12.01.2019, Shift-I

cot® x —tan x

T
X+
[=+3)
lim

© T
*4| tan® x cos(x + j

Ans. (¢) : We have, lin}

X

74 cos

l—tan*x

i (l +tan’ x)(l —tan’ x)

im

b l'ﬁ
_ (cos2 x —sin’ x)

2\/51:{% cos” x(cosx —sinx)

NG lim(cosx +sinx)
x>
4J22=38
imM is equal to
VJ1-x
(b) ﬁ ©Vr @ ——
T N
JEE Main 12.01.2019, Shift-11

Jrn—+2sin"x
NI

(cosx —sinx)

355. 1

f1
(@) \E

Ans. (b) : We have, lim
x—1"

By using L-Hospital rule,

0—\/5- 1 1

X
- -1 L2
2\/s1nx \/lxjﬁ_l_ 1 :E
1 x Vil V=

(-1)

241-x

2
356. lim c0tx—_co3sx equals
Xx—n/2 (n_ZX)
1 1 1 1
a) — (b)) — c) — d —
()24 ()16 ()8 ()4

JEE Main-2017

COtX—CosX

Ans. (b) : We have, lim 3
(TC - 2x)

g
x>
2

1 cosx(1—sinx)

2
llim sinh (1 —cc;sh)
810 cosh.h

sinh.sin? [h)
1 2
m—

410 h’cosh
h 2

1 (sinh) Mo 1 11

40 h h cosh 4
2

I 1 1

—_X—=—

4 4 16

357. Letp=1lim (1 +tan’v/x )mx , then log p is equal to
x—0"

@2 (1 © % @ %

JEE Main-2016

1
Ans. (¢) : We have, P=1lim (1 +tan’ \/;)2"
n—>0"

It is 1 form.
lim Ianz\/;

= 2x

172
(S

log p = loge'* = %

- +
lim (1-co0s2x)(3 + cosx)

x—0

358. , is equal to

X tan4x

@-7; ®5 @ @2

JEE Main-2013

(1—cos2x)(3+cosx)
X tan 4x

(1—1+2sin2 x)(3 +C0sX) L 4x
(x)x(4x) tan 4x

=2
2S'l#x(%rcosx)xl = 1

4x 2(
(;j} is equal to
1+r+r?

Ans. (d) : Given, lin(}

sinx

jz x(3+cosx)

X

= l><4><1 =2
2

{Z tan™

359. limtan

n—ow
r=1

JEE Main 24.02.2021, Shift-I
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N
Ans. (1) : We have given, lim tan{Ztanl[

tan{llmZtan (r+1)—tan" r}

n—o

tan< lim [tan1 (n+1) —Ej = tanx (E _Ej
n—ow 4 2 4

tanEZI
4

l+r+r

)

360. The value of

T n
3sin| —+h |-cos| —+h
V3 (6 j (6 j

lim 2 i
w0 \/3h(+/3cosh —sinh) °

4 3 2
(a) 3 (b) T (© 2 (d) 3

JEE Main 26.02.2021, Shift-I

Ans. (a) : Given,
. (m o
«/§s1n(6+ hjcos(6 + hj

\/gh(\/g cosh— sinh)
NG V3

——cosh+ E sinh— —
2 2

lim2

h—0

osha s1nh}
2

ik h(3cosh—x/§sinh)

h—0

2sinh 1
lim2 x X
h=>0 h (3 cosh-/3 sinh)
lim 4 = 4
h—0 3 cosh— \/g sinh — \/5 sin 0°

3cos0°

o sec’ (m/4+x)

Aze(ﬁ)_ =>A=¢

2 2 2 2

1 X X
— 1-cos— —cos— +cos—cos—
X 2 4 2 4

2% then the value of k is
JEE Main 03.09.2020 Shift -I

362. If ling =

Ans. (8) : Given,
. 1 x? x? x? x?
lim —| 1—cos——cos—+cos— —cos—
x—0 | X 2 4 2 4
2 2
1imi8 1—cos>— || 1=cos X | =2
x>0 X 2 4
2 2
2sin?| X | 2sin? X
4 8 B

2 x2 2
sin— sin— &
lim4{| —*x—38 =2
x—0 X L (32)

4 8 &
Ay S NG P S
So, k=8
363.

If o is the positive root of the equation, p(x) =

JJ1-cos(p(x
XX—x-2 = (), then lim&

o — is equal
to
1 1 3 3
(a) N (b) 3 (c) 7 (d) 3

JEE Main 05.09.2020, Shift-I

_4 Ans. (¢) : Given, P(x)=x"—x—-2=0
3- \/§><0 3 . 1-cos(p(x))
lim +—4
X—>0 XJ’_Q_
361. lxlil‘}(tan[ D is equal to Zox—2=0=x>2x+x-2=0
x=2&-1
(a)e (b)2 (c)1 (d) &’ .
JEE Main 02.09.2020, Shift-It ||~ To°ts are (2 &—1)
TS EAMCET-2015 x -X— 2
Rajasthan PET-2011 ||~ /l-cos(x’ —x-2) 2sin® S~
1 lim = lim
n x x->2" x+2-4 x2° (x— 2
Ans. (d) : Given, lim| tan [—-i— xj
X0 4 Sasin (x-2)(x+1)
1/x 2 x+1
A = lim! tan| ™ lim = = llm—ﬁx
_XILI(} an 4+X X2 (X_Z)(X-}_I)XL x—2 2
- 2 x+1
= em—{tan[£+xj—lj . (X—z)("*l)j
X 4 sin 5
lim =
x—2" -2 1
tan(n+xj—1 C(x=2)(x)
_im|_\4 2
A=e . poxHl_ 241 3
RN
Limits, Continuity and Differentiability 93

YCT



364, lim__ SX

x>0 \[2 —\[1+ cosx
(@ 42 (b)) V2

JEE Main 08.04.2019, Shift-1

equals

(c) 242

(d) 4

Ans. (a) : Given, hm

2

sin® x

J1+cosx

S ey

= lims X
x>0 1-cosx
(2
1y (242
:M =22x2 = 42
1/2
365. lim X + 2sinx

0 [x? + 2sinx +1 —Vsin?x — x +1

(a)6 (b)2

JEE Main 12.04.2019, Shift-II

()3

@) 1

Ans. (b) : Given,

X +2sinx
lim

0 %2 4 2sinx +1 —+/sin

X—x+1

lim

x +2sin x)x(/x2 + 2sinx +1 +~/sin* x —x +1
( )

%U(\/xz+2$inx+l—\/sinzx—x+l)(\/xz+2sinx+1+\/sinzx—x+1)

(X+2$il’lX)(\/X2 +2sinx +1 +\/sin2 x—x+l)

lim > - —
x—0 X" +2sinx+1-sin"x+x—1
s
lim X +2sinx (141)
x>0 x? +2sin X —sin? X + x
(x+2s1nx)x2
lim
x=0 x2 4 2sin X —sin? X + x
) 2(1+2cosx)
lim -
x>0 2x +2cosX—2sinxcosx +1
(According to L’H rule)
2(1+2cos0) _2(1+2)_3><2_2
0+2cos0-0+1 2+1 3

x+2
367. If the value of llm(2 COSX\/COSZX)( J1s equal

to e”, then a is equal to..
JEE Main 20.07.2021, Shift-I

x+2
Ans. (3) : Given, lin(}(Z —cosx+/cos2X ) x?

X+2

1}23(1 +1—cosx~/cos2x )T
lim(l—cos x+/cos 2x)(x+22]

x—0 X

We know that,
2 X4
cosx =1-——+—
21 4!

%) (2x)*
And cos2x = 1_ﬂ+( X)
2! 4!

We have to extract till the coefficient of x° as
denominator is x

_\
lin}](l—cosxx/COSZX)[%J
e

. 3x% X+2 (3% )(x+2
lm}) 1-1+ = lm}’ 5 ( . J 3
X X X

= ¢ =¢C * =

Accordm% to 1nformat10n

So,

e’=¢"
So, a=3
e -1 -1
368. If ling%is equal to L, then the
X X

value of (6L + 1) is

1 1
@2  ® (c) 6 (d)2
JEE Main 18.03.2021, Shift-I

366. For each x € R, let [x] be the greatest integer

less than or equal to

Then, lim
x—>0" |X|

(a) 0 (b) sin 1

JEE Main 09.01.2019, Shift-II

x([x] +|x|)sin[x] ,

X.

(c)—sin 1

is equal to

() 1

sin'x —tan"' x

Ans. (d) : Given, £1£r01 P

Applying 'L' hospital value,

. L f) ()
According to lim =lim——
X—C g(x) X—C g (X)

sin” x —tan' x di sin”! x— di tan™' x
T . 1 X X
Ans. (c) : Given, lim X(|X|) +|x|sm(x) lxlilg 3x° B !(133 d/, s
x>0 |x| —(3x )
dx
We have, 1 1
As x—0,[x]=-1and x| =—x hmﬁ_1+xz ; l+x2—\/§
—1- in(— = =lm
So, lirgw 0 9x’? x>0 gy 21— x> ><(1+x2)
X —X
. (1+x)sinl _ —(1+0)sinl | i X —/1-x?
= lim- = =—sin 1 =um ox’
x—0" 1 X
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Again applying 'L' hospital rule
1
O+2x—7(—2x)
2_ _ 2 2
lim1+x 21 X _ i 21—x
x—0 9x x—0 18x
x>0 18x 18 18 6
We have,
TS N -1
limsm X—tan X L
x—0 3X3
So, (6L+1):6x%+1:2
369. The value of
Ao oY cin-t (v — [v]2
lim 58 (x—[x] ).51311 x—Ix] )where x|
x—0" —
denotes the greatest integer < x is
T i
a) m b) 0 c) — d) —
(a) (b) (c) p (d) 2

JEE Main 17.03.2021, Shift-I

cos™ (x —[x]2 ).sin’1 (x —[x]z)

Ans. (d) : Given, 1ir13+

x—x
Let, x=m
—1lim + cos”! (m_o)'Sir;fl (m-0) _ fim + cos” m.sin”' m
m—0 m-—m m—0 m(l_m)(1+m)

. (sin'm cos'm non
=1lim =l.—=—
m-0(  m (1-m)(1+m) 2 2
2
370. The value of lim 227%™ 50 o qual to
6-0 sin(27tsin”"0)

1 1 1

a) —— b) —— c)0 d) —

(a) > (b) p (©) (d) 2

JEE Main 17.03.2021, Shift-II

Ans. (a) : Given,
) tan(fccos2 9)
lim———~
x>0 gin (Zn sin’ 9)
tan [n (1 —sin? 9)]

- sin(27tsin2 9)

tan(n—nsin® O
¥ x 1sin® O
~ lim nsin” 6
x>0 sin(27tsin2 9)
(2msin® 0)
P43 12
2 _gix

| —

x2msin® O

JEE Main 07.01.2020, Shift-I

Ans. (36) : Given,
. 3+ o12 .
lim———>——— = lim
x-2 3 X -3 X x—2

hm(3" -9)(3*-3)

5

3 -12-3*+27
3x/2_3

X2

(32-3)(37+3)(3*-3)
")
lim(3"2 +3)(3* -3)

lim

x—2

X2
2
=(32 +3J(32 ~3)=6x6=36
3 2+2 1/x
372, lim| > is equal to
0| Tx"+2
s 1 1
(@ e (b) e (c) = (d) <
JEE Main 08.01.2020, Shift-I
2 1/x*
Ans. (¢) : Given, lim 3X2—+2
x>0 7x°+2

im 1 (3x7 +2

=e° — 3 -1
x“\7x"+2

.+ If lim (f(x))¥* have in determinant form 1

Then,

tim £(x)(1(x)-1)

limf(x)* = e

X—a
1 [3x%42-7x22 1 —ax?
lim—| ————— lim—| >
x-0x2 Tx“+2 x-0x2( 7x%+2
=¢C
-4
_ 2
L=e™? = L=e¢

lim[ j‘ J
=0\ 7x+2

L=e

1
or L=—
eZ
4 3 3
373 1 tim > = tim "5 then kis
-1 x—1 -k x* —k
4 3 3 8
a) — b) = c) = d) —
(a) 3 (b) 3 (c) > (d) 3

JEE Main 10.04.2019, Shift-I

Ans. (d) : Given,
o x'-1 . X -k
lim =lim———
x>l x =1 xokx k
4 x-D(x*+x*+x+1
lim> lzlim( I )
x>l x —1 x—l1 (X—l)
3 2
lin?x+++x+lzl+1+l+l
=4 L 6)]
X =Ke (x2+kx+k2)(x—k)
lim——=
wkx®—k* ok (x+k)(x—k)
. X +kx+k K +k-k+kP 3K ..
=lim = =— (i)
=k x+k k+k 2k
Comparing by equation (i) and (ii), we get —
2
2k 2
K=o
3
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374. Letf(x)=5-|x-2landg(x)=|x+1],x e R. If
f(x) attains maximum value at o and g(x)
attains minimum value of f, then

2
- —5x+
lim (x lz)(x X +6) is equal to
X" —6x+8

b)-32  (c)-12 ()32
JEE Main 12.04.2019, Shift-IT

Ans. (a) : Given, f(x)= 5—|x—2|
g(x)= |x+1|,xeR

x—>—of

(a) 172

and

-» maximum of g(x) occurred at x = 2,

So, a=2
Minimum of g(x) occurred at x = — 1
So, Bp=-1

Hence, af=2x—-1=-2
(x—l)(x2 —5X+6)
x> —6x+8

lim
Putting (x)i;:f 2
(x—l)(x —3)(x —2)
(x—4)(x-2)
(2-1(2-3) _Ix(-1) 1

-2 2

(x—l)(x—3)
(x—4)

= lim

X2

oo lim

X2

RN

axe* —Blog, (1+x)+yx’e™

375. Iflin‘} =10, a, By e

xsin
R, then the value of o+ + y is ...
JEE Main 20.07.2021, Shift-II

Ans. (3) : Given,
L ¢ —Blog, (1+x)+yx’e™

~— =10
x>0 Xsm” X
2 3
ax[1+7+x—+ J ﬁ[x—x—+x— ..... ]+yx2[—x X J
. 1 2! 2 3 112!
=lim —
x—0 XsSm X
x(a—B)+x’ a+E+y +x° E—E—y
. 2 2 3
=lim —
x>0 Xsm” X
“+ Degree of denominator = 3
.. For limit to exist,
a—-pB=0 ..(1)
and o+ %-ﬁ-y: 0 ....(ii)
For terms greater than degree 3,
asx—>0
a P
——=—y=10
273 )

From equation (i) f = a
From equation (ii) y :(% + aj:%Ta
On putting there in equation (iii)

o 0L+3—OL=10
2 3 2

3o—2a+9%a
6

10

a=6

a=p

Now,

p=6
and y=—3—a=—3x§=—9
2 2
So, at+tPp+ty=6+6-9=3
+ +..+
376. The value of lim [r]*12r] [nr] , where r is

2

n
non-zero real number and [r] denotes the greatest
integer less than or equal to r, is equal to

@% (b)r (c) 2r (d) 0
JEE Main 17.03.2021, Shift-I11
|r|+|2r|+ ..... +|nr|

Ans. (a) : Given, lirr(}

r <[r]<r+1
2r<[2r] <2r+1
3r< [Br]<3r+1

nr < [nr] <nr+1
Adding,
= (r+2r+3r+4r+ ... +nr) < [r] + [2r] + [3r] +
[4r] + .. [or] <@+ D)+ [2r+ 1]+ [3r+ 1]+ [4r+ 1]+
..... + [nr + 1]
=>r(1+2+3+4+.+n <[r]+[2r] +[3r] +....[nr] <

(r+2r+3r+...+nr)+(1+1+1+...+1)
- r.n(n2+1) < [r]+[2r]+[3r]+....+[nr]<1{L121+1)}+n
n(n+1)
- r 2 . [r]+[2r]+[3r]+....+[nr]
2 - 2
n n
r(n(n+l)]+n
2
<—2
n
Now, 1imn(n+1)-2r+n _ lmn(n+1)-2r+2n
n—ow .n n—owo 2n
n’ {(l+ljr+2}
~lim SV
nr 2n
_(1+0)r+0_r (i)

2 2
From equation (i) and (ii)

lim[r]+[2r]+[3z]+ ..... +[nr]

n—» n

( By sand witch theorem)

r
2

ae* —bcosx+ce*

377. Iflim

x—0

equal to...

- =2,thena +b + cis
Xsinx

JEE Main 16.03.2021, Shift-I

Ans. (4) : Given,
lim ae* —bcosx +ce™

x—=0

Xsinx

. ae* —bcosx+ce”
lim =

x—0

2

Xsinx
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( XZ ]
al l+x+—+....+ |-
2!

2 4
b(l
21 4

2

|

379. Let [t] denote the greatest integer < t. if for

. . [1-x+]|x]|
lim S some A € R - {0, 1}, lm‘} —— | = L, then L
x(x—x+....+j = 7\'_X+[X]
3! is equal to
a b c), 1
(a—b+c)+(a—c)x+ ERR e L (@) 1 (b) 2 (© 3 (d 0
= lim % JEE Main 03.09.2020, Shift-I
X e Ans. (b) : Given, |f<t
In numerator, all the coefficients of x°, where p < 2 has LeR-<0,}
to be zero, then only limit will exist. |
So, a-b+c=0=>a-c=0 limﬂ:
= a=c,b=2a x50 k—x+[x]
Salving limit, 22¢ L:hmil—x x|y |1—X+X|
x>0~ -1 =0t A—=0
atb+c=4=a+2a+ta=4 1 1
4a=4=a=1 = =

So, b=2x1=2 -1

c=1 — _l
Hence, atb+c=1+2+1=4 2 l|_|}b|_2

378, 10lim™ =€ "D (icts and is equal to b, then 2
' -0 ax(e™ —1) q ’ 380. If lim(\/xz—x+1—ax)= b, then the ordered

the value of a —

2b is...

JEE Main 25.02.2021, Shift-II

X—>00

pair (a, b) is

Ans. (5) : Given, lirr(}

ax —(e4X —1)

ax(e“" —1)

2
We know that, (ex =1+x +%+....]

[[ (4X
ax—||1+4x+
21

)2

(
- (a—4)x- 5

x—0 2
ax(4x+ (4X)
21

Limit exists if

a—-4=0=a=

4

a-2b=4-2x-—
2

1

—8x(1+4x2+ ..... j
. 3
!Lr»l;)l 4x
4x4x(l++ ..... )
21
Putting a =4
Then, —8:_—1
1 2
p_!
2
So,

(4x)
(a—4)-8x— "
(4) +j

21

1 1 1 1
a)|L,—| (b)|L——1| (©)|-L=1|()|-1,——
@ [13) ©(1-3] @ [-13]@[-1-3]
JEE Main 27.08.2021, Shift-I1
Ans. (b) : Given, 1im(\/x2 -x+1 —ax):b
(\/xz—x+l+ax)
= 1im(\/x2—x+l—ax) =b
X \/xz—x+1+ax
2 2,2
7hmx Xx+1-a’x b
o0 Jx?—x +1+ax
Limit exits, If
a’=1
a==x1
lim;ﬂzb
oo Jx? —x +1 +ax
_1+i 1
X =h = -
xan 1 I+a
l——+—+
X X
But,
at-1=>a=1
-1
So (a,b) = [1 —lj
b £l & 2
2 X
381. lim Z 5 is equal to
=2\ n(n+1)x” +22n+1)x+4
9 5 1 7
a) — b) — c) — d) —
()44 ()24 ()5 ()36
JEE Main 26.08.2021, Shift-I11
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Ans. (a) : Given,

2 X
L=
lrIzl(nz}n(ml)xz+2(2n+1)x+4j

(@ h<h<l
(©) h<h<h

(b) h<h<h
d) L<h<l

AP EAMCET-23.04.2019, Shift-I

Ans. (d) : We have,
A :}Ln;(xz +[x])

(1’1 +31’1+2) I, = hr£1+ (XZ +2) [ x 2+’ [x]
1. )iy L e i
2 = \n+1 T n+2 2 2 22 44 [,=6
382. If f(x) = Lx ],Xiﬂ where [.] denotes the L= xlg?(zx_[x])
|X L= 1im(2x—2) [ X—>3’,[x]=

greatest integer function, then f(1) is equal to

(a) -1 (b)
(c) Non-existent (d) None of these

Jamia Millia Islamia-2013

x—3"

L=23)-2=1hL=4

2]

2]

f(1+h)-f(1 b= lim| <22
+h)- 3=
Ans. (¢) : f(1+0) = fim 001 e
h—0 h 21 X 2
I1+h 1 1
(Jrj—(J (j— Put the value x——= y and as x - r ,theny — 0
o l1+n) W) . U+n . (-h) 2 2
=lim = lim =lim =-1
h—0 h h—0 h h—0 h(1+h) o . o
F(1-h)-1(1) cos 5+y sin y+5
£(1-0) - g 2= R
1-h 1 13:—1
iy 1—n) 1 . 0—1 . Therefore, l32<122< llz
e SR Tl T )T 385, i 2 T4 6+ +(@2n)* _
y(1+0) % (1 - 0) no n
So f(1) does not exist 2 4 3 8
W) . W ®F ©F @3
383. Ifnn‘}[(a‘“)“x‘fanx}s'““"=0,n¢0 then the AP EAMCET-21.09.2020, Shift-I
X X 2
minimum possible positive value of a is . L 224446+ +(2n)
(a) 0 (b) ) (C) 2 (d) 1 Ans. (b) : Given, = }‘lig i
AP EAMCET-23.04.2019, Shift-I L "
o 2743+ +n
. . ((a—n)nx—tanx)sinnx =4lim 3
Ans. (c) : Given, 1111’01 5 =0,n=0 n . .
X X
. 1(1+j(2+j
- +1)(2n+1
lim (a—n)nx tanx |sin(nx)n _ ~ atim (n )(3 n+l) _ lim n n
x—0 X X nx n—»w n n—w 6
. _4x2 3
[ ling sinnx _ 1} 3
X—> nx X
, 1 386. lim> 1=
n(an-n"-1)=0=>a=n+—, n#0 >0 sin (x)
n

@@@@%mw ©0 (@1

n+—
o>, /nl (by AM > GM) AP EAMCET-21.09.2020, Shift-1
2 n Ans. (a) : Given,
a X
— .ooa -
21.:.> 222 . . . T B P
Therefore, minimum possible positive value of a is 2. 0 sinx . sinx ] =log.a
384. Let [x] denote the greatest integer not 1&{}7
exceeding x. If ~
387. The value of linll (1-x)tan [7) =
1, Tim (x* +[x]),1, = lim (2x~[x])and1, = lim| ~2> - N
oY = =3 x-= (a) — (b)m (c) = (d)0
2 2 i
then CG PET-2021
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391.

. [ 1 1}
lim + R +—
el n+1 n+2 6n

. . X
Ans. (a) : Given, lxlirll(l—x)tan(7j
lim 1-x
x—1 X
cot
)
1irr11 -1 (On applying L' Hospital rule)
T cosec (nx]
2 2
_T
2
. sin”(x+2),
388. lim—————is equal to
=2 X" +2x
(a)0 (b) © (©) —% (d) None of these

Manipal UGET-2019

(@)log2 (b)log (1+v5) (c)log6 (d)0
Manipal UGET-2017

Ans. (¢) : Given, hm{ ! +
n+1

) sinfl(x+2)
Ans. (¢) : Let, y= lim ————
x>-2 X" +2Xx
|
y= lim sin (x+2)xl
x—>-2 (x+2) X

1
= lim (1)x—
y 1m()><X

1 1 }
+...+
n—® n+2 n+>5n
= 11mz =1lim li n
noeftn+r ol ngn+r
& 1

= lim| = ———

"l—%{n;l—i—(r/n)}

= hTis dx = [log 1+x)]

= log6—logl =1log6

2sin’x + sinx — 1

x—-2
__1
)
1-co
389. lim sequalto
x>0 1 —cos nx
m Il’l2 1’12
(@— (b)) — ()0 (d) —
n n m

Manipal UGET-2017

Ans. (b) : Let, lim| 1—S05™X
x-0\ 1—cosnx

Using L' Hospital rule,

392. The value of 11m
ok 7 2sin’x — 3sinx + 1
(b) 3 (c)6 (do
Manipal UGET-2016

(a)3

Ans. (b) : We have,

. 2sin’x +sinx -1
lim

Hngin2 x—3sinx +1

1m(ZSinx—l)(sinx—i-l)
o ™ (2sinx —1)(sinx —1)

Zsinz(mx/2) (nx/2)2 m_zzm_z L
0 (mx/2) 2sin’(n/2) n* n’ 1_ (sinx+1) Sm6
im
sinx — 1 i
390. llm[ ! ! +ot ! jis ( (smg—lj
v Jant 1 Jan 2 3n’ 5
equal to 393. lim[1 -+ 7 T 1 j is equal to
T T noo| 1—n n’ -n’
(@0 (b) 1 (© < (d) —
3 6 Iy L 1 a L
Manipal UGET-2017 @3 03 © & ) -
1 1 Manipal UGET-2016
Ans. (d) : Given, hm ...... 1 &
\/ 4n* -1 \/4n 3n’ Ans. (b) : Let, 1im1—32r2
n—ow _n r:l
limi| %, 0% 1 . 1 n(n+1)(2n+1)
‘Hwn_\/4n2—l2 Jan? - 22 Jan? —n? = lim . ) ‘
— n3 (3 _1
n
lim | ! —+ ! e ! . n3(1+3(2/n)
n—wo T __
ROREORRS0 S (T
| n n n
Limits, Continuity and Differentiability
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394, If f(x) =cot” [Bx—x)/ (1 -3x%)] and g (x) =
cos™ [(1-x%)/(1+x%) ], then

e g(x)-g(a) 2
(a) 7% (b) % () % (d) None of these
Rajasthan PET-2012

Ans. (a) : Let,

3
f(x)=cot™ 3x Xz =L 3tan"'x
1-3x~ 2
_ 2
g(x)=cos™ ! Xz =2tan"'x

1+x

G
=lim——~%—

X220 2424

_3 (4_2)2/3 3 22/3

=—X—= X

2 N2+2 2 2

2,

=-3.23 =-3.27°

. sin(sinx)-sinx _ -1
397. If lim—,———— =", then

x>0 ax” +bx’ +¢ 12

(a) a=2,beR,c=0
(¢) a=1beR,c=0

(b) a=-2,beR,c=0
(d) a=-1,beR,c=0
Manipal UGET-2020

T _3tan'x—"+3tan"'a — :
. 2 , __sin(sinx)—-sinx -1
lim - = Ans. (b) : Given that, iIm—5———=—
xo=  2tan” Xx—2tan  a 0 ax” +bx’ +c¢ 12
-3 tan'x—tan"'a -3 sin(sin0)—sin0  —1
=X—=— — = =
2 tan'x—tan'a 2 3(0)3 +b(0)5 +c 12
395, lim— =0for o__1
X0 @ ) C 12
(a) n=0only (b) nis any whole number c=0
(c) n=2only (d) no value of n ) ( ) ) ) 0
Rajasthan PET-2011 smx(smx)-smnx 1
J Now, im S 5 =—— [— form)
. Xt x>0 ax’ +bx’+c 12 0
Ans. (b) : Given, 152 e =0 Applying L' Hospital's rule,
Case I : n is a positive integer, cosx (sinx)cosx —cosx 1
n- 11[1’1 = —_——
lim % fim ™ =0 3ax? +5bx’ +0 12
Xx—oo e x—on e .
cosx(cos(sinx)—1
(Do (cos(sinx)=1) 1
lim—————=.....=lim— =0 x*(3a+5bx) 12
X—0 e X—0 e
[ By L' Hospital's rule repeatedly] = 0 . ,(sinx
Case Il : n is a negative integer, 2sin 2 1
X" - limcosXx —————<=-—
lim>—=lim X0 x*(3a+5bx) 12
X—0 e“ X—00 ex
[Put the value n = — m, where m is a positive Dsin? sinx
repeatedly] cos0 2 -1
. 1 1 x1m ] 2 271,
=lim =—=0 3a+5b(0) sin X X 12
o x e oo 4 x| —
. 2 sinx
Hence, limx—X =0 for all values of n. 1 1 1 1 ~ sin®
w021 (e T
a+ -
. 2-+2+x
396. lim—— - isequalto 1 1
H221/3_(4_X) 6_:_5 =>a=-12=a=-
a
-1/2 —4/3
(a) 2.3 s (b) 3.2 Hence, a=-2,beR and ¢=0
(c) -3.2 (d) None of these
Ans. (c) : Given that, sin[x] for[x] % 0
L 2-42+4x 0 398. If f(x)={ [x]
lim————= —from
=221 (4-x) 0 0 for[x]=0
B 1 Where, [x] denotes the greatest integer less
, N than or equal to x, then limf (x) is equal to
= X111’21 1 (_1) x—0
— (a) 1 (b) -1 (©)0 (d) does not exist
3(4-x) Manipal UGET-2020
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