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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

dx

J’x +a’ J-\/X +22 ’-[a -x’ I\/a 2’-[ax +bx+c’ J\/ax fbx+c
J.\/azirx2 dx, J'\/xzfazdx

J~(px+q)dx J- (px +q)dx
ax’ +bx+c’ \/ax2+bx+c’

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

%ﬂo(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.
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S1 No | Exam | Proposed Year | Total Question
Joint Entrance Examination (JEE) Main
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49. NTA JEE Main 31.08.2021 Shift-I 30
50. NTA JEE Main 31.08.2021 Shift-I1 30
51. NTA JEE Main 27.08.2021 Shift-I 30
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53. NTA JEE Main 26.08.2021 Shift-I 30
54. NTA JEE Main 26.08.2021 Shift-I1 30
55. NTA JEE Main 27.07.2021 Shift-I 30
56. NTA JEE Main 27.07.2021 Shift-I1 30
57. NTA JEE Main 25.07.2021 Shift-I 30
58. NTA JEE Main 25.07.2021 Shift-I1 30
59. NTA JEE Main 22.07.2021 Shift-I 30
60. NTA JEE Main 22.07.2021 Shift-I1 30
61. NTA JEE Main 20.07.2021 Shift-I 30
62. NTA JEE Main 20.07.2021 Shift-I1 30
63. NTA JEE Main 18.03.2021 Shift-I 30
64. NTA JEE Main 18.03.2021 Shift-I1 30
65. NTA JEE Main 17.03.2021 Shift-I 30
66. NTA JEE Main 17.03.2021 Shift-I1 30
67. NTA JEE Main 16.03.2021 Shift-I 30
68. NTA JEE Main 16.03.2021 Shift-I1 30
69. NTA JEE Main 26.02.2021 Shift-I 30
70. NTA JEE Main 26.02.2021 Shift-I1 30
71. NTA JEE Main 25.02.2021 Shift-I 30
72. NTA JEE Main 25.02.2021 Shift-I1 30
73. NTA JEE Main 24.02.2021 Shift-I 30
74. NTA JEE Main 24.02.2021 Shift-I1 30
75. NTA JEE Main 06.09.2020 Shift-I 30
76. NTA JEE Main 06.09.2020 Shift-I1 30
77. NTA JEE Main 05.09.2020 Shift-I 30
78. NTA JEE Main 05.09.2020 Shift-I1 30
79. NTA JEE Main 04.09.2020 Shift-I 25
80. NTA JEE Main 04.09.2020 Shift-I1 25
81. NTA JEE Main 03.09.2020 Shift-1 30
82. NTA JEE Main 03.09.2020 Shift-I1 30
83. NTA JEE Main 02.09.2020 Shift-1 25
84. NTA JEE Main 02.09.2020 Shift-I1 25
85. NTA JEE Main 09.01.2020 Shift-I 30
86. NTA JEE Main 09.01.2020 Shift-I1 30
87. NTA JEE Main 08.01.2020 Shift-I 30
88. NTA JEE Main 08.01.2020 Shift-I1 30
89. NTA JEE Main 07.01.2020 Shift-I 30
90. NTA JEE Main 07.01.2020 Shift-I1 30
91. NTA JEE Main 12.04.2019 Shift-I 30
92. NTA JEE Main 12.04.2019 Shift-I1 30
93. NTA JEE Main 10.04.2019 Shift-I 30
94. NTA JEE Main 10.04.2019 Shift-I1 30
95. NTA JEE Main 09.04.2019 Shift-I 30
96. NTA JEE Main 09.04.2019 Shift-I1 30
97. NTA JEE Main 08.04.2019 Shift-I 30
98. NTA JEE Main 08.04.2019 Shift-I1 30
99. NTA JEE Main 12.01.2019 Shift-I 30
100. NTA JEE Main 12.01.2019 Shift-I1 30
101. NTA JEE Main 11.01.2019 Shift-I 30
102. NTA JEE Main 11.01.2019 Shift-I1 30
103. NTA JEE Main 10.01.2019 Shift-I 30

7




104. NTA JEE Main 10.01.2019 Shift-IT 30
105. NTA JEE Main 09.01.2019 Shift-I 30
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190. A.P. EAMCET 2016 80
191. A.P. EAMCET 2015 80
192. A.P. EAMCET 2014 80
193. A.P. EAMCET 2013 80
194. A.P. EAMCET 2012 80
195. A.P. EAMCET 2011 80
196. A.P. EAMCET 2010 80
197. A.P. EAMCET 2009 80
198. A.P. EAMCET 2008 80
199. A.P. EAMCET 2007 80
200. A.P. EAMCET 2006 80
201. A.P. EAMCET 2005 80
202. A.P. EAMCET 2004 80
203. A.P. EAMCET 2003 80
204. A.P. EAMCET 2002 80
205. A.P. EAMCET 2001 80
206. A.P. EAMCET 2000 80
207. A.P. EAMCET 1999 80
208. A.P. EAMCET 1998 80
209. A.P. EAMCET 1997 80
210. A.P. EAMCET 1996 80
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211. A.P. EAMCET 1995 80
212. A.P. EAMCET 1994 80
213. A.P. EAMCET 1993 80
214. A.P. EAMCET 1992 80
215. A.P. EAMCET 1991 80
AMU (Aligarh Muslim University)
216. AMU 2023 50
217. AMU 2022 50
218. AMU 2021 50
219. AMU 2019 50
220. AMU 2018 50
221. AMU 2017 50
222. AMU 2016 50
223. AMU 2015 50
224, AMU 2014 50
225. AMU 2013 50
226. AMU 2012 50
227. AMU 2011 50
228. AMU 2010 70
229. AMU 2009 70
230. AMU 2008 70
231. AMU 2007 70
232. AMU 2006 70
233. AMU 2005 70
234, AMU 2004 70
235. AMU 2003 70
236. AMU 2002 100
237. AMU 2001 100
(Bihar) BCECE
238. BCECE 2018 50
239. BCECE 2017 50
240. BCECE 2016 50
241. BCECE 2015 50
242. BCECE 2014 50
243. BCECE 2013 50
244. BCECE 2012 50
245. BCECE 2011 50
246. BCECE 2010 50
247. BCECE 2009 50
248. BCECE 2008 50
249. BCECE 2007 50
250. BCECE 2006 50
251. BCECE 2005 50
252. BCECE 2004 50
253. BCECE 2003 50
BITSAT
254. BITSAT 2023 40
255. BITSAT 2022 40
256. BITSAT 2021 40
257. BITSAT 2019 40
258. BITSAT 2018 40
259. BITSAT 2017 40
260. BITSAT 2016 40
261. BITSAT 2015 40
262. BITSAT 2014 40
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263. BITSAT 2013 40
264. BITSAT 2012 40
265. BITSAT 2011 40
266. BITSAT 2010 40
267. BITSAT 2009 40
268. BITSAT 2008 40
269. BITSAT 2007 40
270. BITSAT 2006 40
271. BITSAT 2005 40
Chhattisgarh-PET
272. Chhattisgarh-PET 2023 100
273. Chhattisgarh-PET 2022 100
274. Chhattisgarh-PET 2021 100
275. Chhattisgarh-PET 2020 100
276. Chhattisgarh-PET 2019 100
277. Chhattisgarh-PET 2018 100
278. Chhattisgarh-PET 2017 100
279. Chhattisgarh-PET 2016 100
280. Chhattisgarh-PET 2015 100
281. Chhattisgarh-PET 2014 100
282. Chhattisgarh-PET 2013 100
283. Chhattisgarh-PET 2012 100
284. Chhattisgarh-PET 2011 100
285. Chhattisgarh-PET 2010 100
286. Chhattisgarh-PET 2009 100
287. Chhattisgarh-PET 2008 100
288. Chhattisgarh-PET 2007 100
289. Chhattisgarh-PET 2006 100
290. Chhattisgarh-PET 2005 100
291. Chhattisgarh-PET 2004 100
COMEDK
292. COMEDK-JEE 2023 60
293. COMEDK-JEE 2022 60
294. COMEDK-JEE 2021 60
295. COMEDK-JEE 2020 60
296. COMEDK-JEE 2019 60
297. COMEDK-JEE 2018 60
298. COMEDK-JEE 2017 60
299. COMEDK-JEE 2016 60
300. COMEDK-JEE 2015 60
301. COMEDK-JEE 2014 60
302. COMEDK-JEE 2013 60
303. COMEDK-JEE 2012 60
304. COMEDK-JEE 2011 60
Gujarat Common Entrance Test (GUJCET)
305. GUJCET 2023 40
306. GUJCET 2022 40
307. GUJCET 2021 40
308. GUJCET 2020 40
309. GUJCET 2019 40
310. GUJCET 2018 40
311. GUJCET 2017 40
312. GUJCET 2016 40
313. GUJCET 2015 40
314. GUJCET 2014 40
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315. GUIJCET 2011 40
316. GUIJCET 2010 40
317. GUIJCET 2009 40
318. GUIJCET 2008 40
319. GUIJCET 2007 40
HIMACHAL PRADESH-CET
320. | HP-CET | 2018 | 60
J & K-CET
321. J & K-CET 2020 75
322. J & K-CET 2019 75
323. J & K-CET 2018 75
324. J & K-CET 2017 75
325. J & K-CET 2016 75
326. J & K-CET 2015 75
327. J & K-CET 2014 75
328. J & K-CET 2013 75
329. J & K-CET 2012 75
330. J & K-CET 2011 75
331. J & K-CET 2010 75
332. J & K-CET 2009 75
333. J & K-CET 2008 75
334. J & K-CET 2007 75
335. J & K-CET 2006 75
336. J & K-CET 2005 75
337. J & K-CET 2004 75
338. J & K-CET 2003 75
Jharkhand (JCECE)
339. JCECE 2019 50
340. JCECE 2018 50
341. JCECE 2017 50
342. JCECE 2016 50
343, JCECE 2015 50
344, JCECE 2014 50
345, JCECE 2013 50
346. JCECE 2012 50
347. JCECE 2011 50
348. JCECE 2010 50
349, JCECE 2009 50
350. JCECE 2008 50
351. JCECE 2007 50
352. JCECE 2006 50
353. JCECE 2005 50
354, JCECE 2004 50
355. JCECE 2003 50
356. JCECE 2002 50
357. JCECE 2001 50
Jamia Millia Islamia
358. Jamia Millia Islamia 2015 60
359. Jamia Millia Islamia 2014 60
360. Jamia Millia Islamia 2013 60
361. Jamia Millia Islamia 2012 60
362. Jamia Millia Islamia 2011 60
363. Jamia Millia Islamia 2010 60
364. Jamia Millia Islamia 2009 60
365. Jamia Millia Islamia 2008 60
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366. Jamia Millia Islamia 2007 60
367. Jamia Millia Islamia 2006 60
368. Jamia Millia Islamia 2005 60
369. Jamia Millia Islamia 2004 60
Kerala-KEAM
370. Kerala KEAM 2023 60
371. Kerala KEAM 2022 60
372. Kerala KEAM 2021 60
373. Kerala KEAM 2020 60
374. Kerala KEAM 2019 60
375. Kerala KEAM 2018 60
376. Kerala KEAM 2017 60
377. Kerala KEAM 2016 60
378. Kerala KEAM 2015 60
379. Kerala KEAM 2014 60
380. Kerala KEAM 2013 60
381. Kerala KEAM 2012 60
382. Kerala KEAM 2011 60
383. Kerala KEAM 2010 60
384. Kerala KEAM 2009 60
385. Kerala KEAM 2008 60
386. Kerala KEAM 2007 60
387. Kerala KEAM 2006 60
388. Kerala KEAM 2005 60
389. Kerala KEAM 2004 60
Karnataka-CET (KCET)
390. Karnataka-CET 2023 60
391. Karnataka-CET 2022 60
392. Karnataka-CET 2021 60
393. Karnataka-CET 2020 60
394. Karnataka-CET 2019 60
395. Karnataka-CET 2018 60
396. Karnataka-CET 2017 60
397. Karnataka-CET 2016 60
398. Karnataka-CET 2015 60
399. Karnataka-CET 2014 60
400. Karnataka-CET 2013 60
401. Karnataka-CET 2012 60
402. Karnataka-CET 2011 60
403. Karnataka-CET 2010 60
404. Karnataka-CET 2009 60
405. Karnataka-CET 2008 60
406. Karnataka-CET 2007 60
407. Karnataka-CET 2006 60
408. Karnataka-CET 2005 60
4009. Karnataka-CET 2004 60
410. Karnataka-CET 2003 60
411. Karnataka-CET 2002 60
412. Karnataka-CET 2001 60
413. Karnataka-CET 2000 60
Kishore Vaigyanik Protsahan Yojana (KVPY)
414. KVPY-SB-SX 2023 15
415. KVPY-SB-SX 2022 15
416. KVPY-SB-SX 2021 15
417. KVPY-SA 2021 15
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418. KVPY-SA 2020 15
419. KVPY-SB-SX 2018 15
420. KVPY-SA 2017 15
421. KVPY-SB-SX 2016 15
422, KVPY-SB-SX 2015 15
423. KVPY-SA 2014 15
424. KVPY-SB-SX 2013 15
425. KVPY-SA 2012 15
426. KVPY-SA 2009 15
427. KVPY-SB-SX 2009 15
Madhya Pradesh Pre Engineering Test (MPPET)
428. MPPET 2013 50
429. MPPET 2012 50
430. MPPET 2009 50
431. MPPET 2008 50
Manipal-UGET
432. Manipal 2023 50
433. Manipal 2022 50
434, Manipal 2021 50
435. Manipal 2020 50
436. Manipal 2019 50
437. Manipal 2018 50
438. Manipal 2017 50
439. Manipal 2016 50
440. Manipal 2015 50
441. Manipal 2014 50
442. Manipal 2013 50
443, Manipal 2012 50
444. Manipal 2011 50
445, Manipal 2010 50
446. Manipal 2009 50
447, Manipal 2008 50
(Maharashtra) MHT-CET
448. MHT-CET 2022 All Shifts 500
449, MHT-CET 2021 All Shifts 500
450. MHT-CET 13.10.2020 Shift-1 100
451. MHT-CET 13.10.2020 Shift-11 100
452. MHT-CET 14.10.2020 Shift-1 100
453. MHT-CET 14.10.2020 Shift-11 100
454, MHT-CET 15.10.2020 Shift-1 100
455. MHT-CET 15.10.2020 Shift-11 100
456. MHT-CET 16.10.2020 Shift-1 100
457. MHT-CET 16.10.2020 Shift-11 100
458. MHT-CET 19.10.2020 Shift-1 100
459. MHT-CET 19.10.2020 Shift-11 100
460. MHT-CET 20.10.2020 Shift-1 100
461. MHT-CET 20.10.2020 Shift-11 100
462. MHT-CET 02.05.2019 Shift-1 100
463. MHT-CET 02.05.2019 Shift-I1 100
464. MHT-CET 03.05.2019 100
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465. MHT-CET 2018 100
466. MHT-CET 2017 100
467. MHT-CET 2016 100
468. MHT-CET 2015 100
469. MHT-CET 2014 100
470. MHT-CET 2013 100
471. MHT-CET 2012 100
472. MHT-CET 2011 100
473. MHT-CET 2010 100
474. MHT-CET 2009 100
475. MHT-CET 2008 100
476. MHT-CET 2007 100
477. MHT-CET 2006 100
478. MHT-CET 2005 100
479. MHT-CET 2004 100
Rajasthan PET
480. Rajasthan PET 2012 40
481. Rajasthan PET 2011 40
482. Rajasthan PET 2010 40
483. Rajasthan PET 2009 40
484. Rajasthan PET 2008 40
485. Rajasthan PET 2007 40
486. Rajasthan PET 2006 40
487. Rajasthan PET 2005 40
488. Rajasthan PET 2004 40
489. Rajasthan PET 2003 40
490. Rajasthan PET 2002 40
491. Rajasthan PET 2001 40
SCRA
492. SCRA 2015 60
493. SCRA 2014 60
494. SCRA 2013 60
495. SCRA 2012 60
496. SCRA 2010 60
497. SCRA 2009 60
SRM-JEEE
498. SRM-JEEE 2022 40
499. SRM-JEEE 2021 40
500. SRM-JEEE 2020 40
501. SRM-JEEE 2019 40
502. SRM-JEEE 2018 40
503. SRM-JEEE 2016 40
504. SRM-JEEE 2015 40
505. SRM-JEEE 2014 40
506. SRM-JEEE 2013 40
507. SRM-JEEE 2012 40
508. SRM-JEEE 2011 40
509. SRM-JEEE 2010 40
510. SRM-JEEE 2009 40
511. SRM-JEEE 2008 40
512. SRM-JEEE 2007 40
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Telangana EAMCET

513. TS-EAMCET 12.05.2023 Shift-1 80
514. TS-EAMCET 12.05.2023 Shift-11 80
515. TS-EAMCET 13.05.2023 Shift-1 80
516. TS-EAMCET 13.05.2023 Shift-I1 80
517. TS-EAMCET 14.05.2023 Shift-1 80
518. TS-EAMCET 14.05.2023 Shift-I1 80
519. TS-EAMCET 18.07.2022 Shift-1 80
520. TS-EAMCET 18.07.2022 Shift-IT 80
521. TS-EAMCET 19.07.2022 Shift-1 80
522. TS-EAMCET 19.07.2022 Shift-I1 80
523. TS-EAMCET 20.07.2022 Shift-1 80
524. TS-EAMCET 20.07.2022 Shift-I1 80
525. TS-EAMCET 06.08.2021 Shift-1 80
526. TS-EAMCET 06.08.2021 Shift-I1 80
527. TS-EAMCET 05.08.2021 Shift-1 80
528. TS-EAMCET 05.08.2021 Shift-I1 80
529. TS-EAMCET 04.08.2021 Shift-1 80
530. TS-EAMCET 04.08.2021 Shift-11 80
531. TS-EAMCET 09.09.2020 Shift-1 80
532. TS-EAMCET 09.09.2020 Shift-I1 80
533. TS-EAMCET 10.09.2020 Shift-1 80
534. TS-EAMCET 10.09.2020 Shift-I1 80
535. TS-EAMCET 11.09.2020 Shift-1 80
536. TS-EAMCET 11.09.2020 Shift-11 80
537. TS-EAMCET 14.09.2020 Shift-1 80
538. TS-EAMCET 14.09.2020 Shift-11 80
539. TS-EAMCET 03.05.2019 Shift-1 80
540. TS-EAMCET 03.05.2019 Shift-I1 80
541. TS-EAMCET 04.05.2019 Shift-1 80
542. TS-EAMCET 04.05.2019 Shift-I1 80
543. TS-EAMCET 06.05.2019 Shift-1 80
544. TS-EAMCET 05.05.2018 Shift-1 80
545. TS-EAMCET 05.05.2018 Shift-I1 80
546. TS-EAMCET 02.05.2018 Shift-1 80
547. TS-EAMCET 04.05.2018 Shift-I1 80
548. TS-EAMCET 07.05.2018 Shift-1 80
549. TS-EAMCET 24.04.2017 Shift-1 80
550. TS-EAMCET 2016 80
551. TS-EAMCET 2015 80
552. TS-EAMCET 2014 80
Tripura JEE
553. Tripura JEE 2023 50
554. Tripura JEE 2022 50
555. Tripura JEE 2021 50
556. Tripura JEE 2019 50
(Uttar Pradesh) UPTU/UPSEE
557. UPTU/UPSEE 2020 50
558. UPTU/UPSEE 2019 50
559. UPTU/UPSEE 2018 50
560. UPTU/UPSEE 2017 50
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561. UPTU/UPSEE 2016 50
562. UPTU/UPSEE 2015 50
563. UPTU/UPSEE 2014 50
564. UPTU/UPSEE 2013 50
565. UPTU/UPSEE 2012 50
566. UPTU/UPSEE 2011 50
567. UPTU/UPSEE 2010 50
568. UPTU/UPSEE 2009 50
569. UPTU/UPSEE 2008 50
570. UPTU/UPSEE 2007 50
571. UPTU/UPSEE 2006 50
572. UPTU/UPSEE 2005 50
573. UPTU/UPSEE 2004 50
VITEEE
574. VITEEE 2023 40
575. VITEEE 2022 40
576. VITEEE 2021 40
577. VITEEE 2020 40
578. VITEEE 2019 40
579. VITEEE 2018 40
580. VITEEE 2017 40
581. VITEEE 2016 40
582. VITEEE 2015 40
583. VITEEE 2014 40
584. VITEEE 2013 40
585. VITEEE 2012 40
586. VITEEE 2011 40
587. VITEEE 2010 40
588. VITEEE 2009 40
589. VITEEE 2008 40
590. VITEEE 2007 40
591. VITEEE 2006 40
WEST BENGAL
592. West Bengal 2023 30
593. West Bengal 2022 30
594. West Bengal 2021 30
595. West Bengal 2020 30
596. West Bengal 2019 30
597. West Bengal 2018 30
598. West Bengal 2017 30
599. West Bengal 2016 30
600. West Bengal 2015 30
601. West Bengal 2014 30
602. West Bengal 2013 30
603. West Bengal 2012 30
604. West Bengal 2011 30
605. West Bengal 2010 30
606. West Bengal 2009 30
607. West Bengal 2008 30
Total 34700
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Trend Analysis of previous year paper of IIT JEE
Mathematics through Bar Graph and Pie Chart

Mathematical
Linear Inequalities Induction and
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Matrix and
Determinant, 1074

Vector
Algebra, 563

Differential
Equation, 610
Application of the
Integrals, 314

Integral Application of
Caleulus, 1001 Derivatives, 712
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01.

Matrices and Their Types Algebra of
Matrices and Order of Matrices

The set of all 2x2 matrices over the real

numbers is not a group under matrix

multiplication because :

(a) identity element does not exist

(b) closure property is not satisfied

(c) association property is not satisfied

(d) Inverse axiom may not be satisfied
Karnataka CET-2000

Ans. (d) : If 2 x 2 matrix over the real number (R) is

not a group under matrix multiplication because of]

inverse axiom may not be satisfied.

2. For how many values of x in the closed interval
3 x-1 2
[-4, —1] the matrix 3 -1 x+2| is
x+3 -1 2
singular :
(a) zero (b) 2
(c) 1 (@3
Karnataka CET-2002
UPSEE-2008
Ans. (¢) : Given that a singular matrix,
3 x-1 2
A=| 3 -1 x+2
x+3 -1 2
Then, |A|=0
3 —=x+1 2
= 3 -1 x+2(=0
x+3 -1 2
On applying R, — R, — R, and R; — R; — R;we get —
3 x-1 2
0 —x x|=0
x —x 0
On applying C; — C; + C, + C; we get —
x+4 —x+1 2
0 -x  x|=0
0 -x 0
x+4(0+x)=0
4+ x> =0
X (x+4)=0
x*!=0andx+4=0
x=0andx=-4
Given interval x €[-4,—1]
Hence, x=-4
So, x have only one value.

Matrix and Determinant

3. What must be the matrix X if 2X +
1 2 3 8
= ?
3 4 7 2
1 3 1 -3

2

@)[
o

Ans. (a) : Given that,

|

4
Karnataka CET-2004

3 811 2
2X = -
17 2] |3 4
[3-1 8-2
2X =
17-3 2—4}
2 6
2X =
4 -2
2 6
x=1
2[4 —2}

Let M be 2 x 2 symmetric matrix with integer

entries, then M is invertible if

(a) the first column of M is the transpose of
second row of M

(b) the second row of M is the transpose of first
column of M

(c) M is diagonal matrix with non-zero entries in
the principal diagonal

(d) the product of entries in the principal diagonal
of M is the product of entries in the other
diagonal

Karnataka CET-2021

Ans. (¢, d) : If M is a diagonal matrix then,
a 0
M =
M|=ad-0
M| =ad
Hence,
M| =0
Therefore M is invertible matrix.
a b
And
IM|=ad-b’
Hence, M| #0
Therefore, M is an invertible matrix.
Hence, option (c) and (d) both are correct.

Matrix and Determinant
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(2 1) [1 OJ o
5. If A= , then the matrix A is
3 2 01
2 -1 b -2 1
(a) 3 9 (b) 3 -2
2 -1 4 2 1
(c) 3 9 (d) 3 9

Karnataka CET-2020
Ans. (a) : Given that,

S
S

2a+x 2b+y 1 0
3a+2x 3b+2y 0 1
On comparing corresponding elements on both the side
we get —
2atx=1
2a=1-x

_1-x
2
2b+y=0
2b=-y

b= _Y
2

..(1)
And

.....(ii)

3a+2x=0
From equation (i),

3><1_X+2x=0

3-3x+4x
2
x=-3
And 3b+2y=1
from equation(ii),

y
3x—=+2y=1
2 y

0

-3y+4y
2
y=2
Putting the value of x and y in equation (i) and (ii)

respectively—
a=2 and b=-1

e S G

6. If A and B are square matrices of same order and
B is a skew symmetric matrix, then A'BA is
(a) Null matrix
(b) Diagonal matrix
(c) Skew symmetric matrix
(d) Symmetric matrix

1

Karnataka CET-2020

Ans. (c) : According to question B is a skew symmetric
matrix, it means —
B'=-B

Then, value of A' BA —

Consider, [A'BA]'=(A")'B' A’
=A(-B)A'
=—(ABA

Hence, the transpose of given matrix is equal to its

negative, so it is a skew — symmetric matrix.

[Bv :*B]

x’—x a+x b+x
7. IHffx)=|x-a x’—x c+x [,then
x—-b x-c¢ 0
(a) f(2)=0 (b) f(0)=0
(c) f(=1)=0 (d) f(1)=0
Karnataka CET-2020
Ans. (b) : Given that,
x’-x a+x b+x
f(x)z X—a X —X C+X
x-b x-c 0
0 a b
f(0)=|-a 0 ¢
b — 0
If all the diagonal of the matrix is zero then the matrix is
Zero matrix.
f(0)=0
8. If P and Q are symmetric matrices of the same

order then PQ — QP is
(a) identity matrix
(b) zero matrix
(c) symmetric matrix
(d) skew symmetric matrix
Karnataka CET-2019

Ans. (d) : We know that,
The product of symmetric matrix and skew — symmetric
matrix is a skew — symmetric matrix.
Given that,
P=Pand Q=Q
(PQ-QP)' = [(PQ)' - (QP)]
=[QP'-P'Q1
=QP-PQ
=-[PQ-QP]
Hence, (PQ — QP) is Q Skew symmetric matrix.

2 2 )
9. If A= 5 ,then A" =2 A, where k=

(a) 2n—1
(c)n—-1

(b) n+1
(d2(n-1)
Karnataka CET-2018

Ans. (d) : Given that,
2 2
A:
-2 2
R
2 2|2 2

Matrix and Determinant
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R [ 8 —8} { 2 —2}
A% = =4
-8 8 -2 2
A’=4A=2%A
AP=A%A
A’ =4A - A=4A"
A’ =4(4A)
A’=2'A
A=A A=16A A
A* = 16A%
A*=16(4A) = 64A
A*=20A
Hence, A"=2%A
A*=2*A
AP=2%A
A*=20A
Therefore,
k=2(1n-1)
10. If a matrix A is both symmetric and skew

symmetric, then
(a) A is diagonal matrix (b) A is a zero matrix
(c) Aisscalar matrix  (d) A is square matrix
Karnataka CET-2017
Ans. (b) : According to question, A is both symmetric
and skew symmetric matrix it means —

AT=A (Symmetric)
And  AT=-A (Skew-symmetric)
A=AT=-A

It is only possible in case of zero matrix,

0o0]
A= =AT=-A
00

If A and B are square matrices of order ‘n’

such that A’ —-B* =(A -B)(A +B), then which

of the following will be true?

(a) Either of A or B is zero matrix.

(b) A=B

(c) AB=BA

(d) Either of A or B is an identity matrix.
Karnataka CET-2013

11.

Ans. (¢) : Given that,
A’-B*=(A-B)(A+B)

A, B are ordern x n
A’-B’=A’-BA+AB-B’
A’-B’-A’+B*=AB-BA
0=AB-BA

Therefore, AB =BA

Here,

sina. cosa sin(o+3)
sinB cosp sin(B+3) |=
siny cosy sin(y+d)

12.

Ans. (a) : Let,

sina. coso sin(o+8)
A=|sinf cosp sin(B+3)
sin(y +38)

siny  cosy

On applying C; —» C; x cos 6 and C, > C, x sin 6 we
get—
X sinacosd  cososing  sin(o+8)
A=—————|sinBcosd cosPsind sin(B+3)
sindcosd .
sm(y+8)

sinycosd
On using sin (A + B) = sinA cosB + cosA sinB and C; =
C+C,.

cosysind

sin(o.+8) cosasind sin(o+3)
A :.; sin(B+8) cosPsind sin(B+3)
sindcosd| . . .
sin(y+8) cosysind sin(y+3)
On applying C; — C; — C; we get—

sin(o+8) cosasind 0

A =.; sin(B+8) cosPsind 0
sindcosd| . .
sin(y+8) cosysind 0
A=0
1 2 -1
13. If |1 x-2 1 [issingular, then the value of x
x 1 1
is
(a) 2 (b) 3
(c) 1 (d 0
Karnataka CET-2011
Ans. (a) : Let,
1 2 -1
A=l1 x-2 1
X 1 1
According to question A is singular matrix,
|Al=0
I 2 -1
I x-2 1|=0
X 1 1

[I(x-2)-11-2[1-x]-1 [1-x*+2x]=0
X—3-2+2x—1+x"=2x=0
X+x—6=0
X +3x-2x-6=0
x(x+3)-2(x+3)=0
x+3)(x-2)=0
x+3=0andx-2=0
x=-3andx=2

Hence, x = -3 is not possible.
Therefore, x = 2.

(a) 0 14. If A and B are two square matrices of the same
®) 1 order such that AB = B and BA = A, then A%+
B’ is always equal to
(c) 1+ sina sinf siny (a) A+B 1
. . . . . . a
) 1-(sino.—sinp)(sinB —siny) (siny—sina) (c) 2BA (d) 2AB
Karnataka CET-2011 Karnataka CET-2010
Matrix and Determinant 21 YCT



Ans. (a) : Given that, 1
AB=B ) 17.  1If (4 3 2)| -2 |=(6) then xis
Bé\ AZ; ...(11) X
A"+B°=A-A+B: B (a) 4 (b) 3 (c) 2 (d) 1
From equatlon gl) and equation (ii), we get — SRM JEEE-2018
A’ + B*=A(BA) + B(AB) A - Given that
—(AB) A+ (BA) - B ns. (a) : Given that,
=B-A+A-B=A+B 1
X p q [4 3 2]1><3 -2 =6
15.  Thevalueof |, x g|is X |
o
@ x(x-p)(x-q) =4
®) (x=p)(x-q)(x+p+aq) a -1 4
© ( )( q)(x —p) 18. The matrix A=|-3 0 1| is not invertible
(d) pa(x-p)(x-q) 1 1 2
Karnataka CET-2007 only if a =
Ans. (b) : Let, ] (a) —16 (b) 16 © 17  (d) -17
X p 4 MHT CET-2020
A=lp x ¢ Ans. (d) : Given that,
P q X| a -1 4
X p q A=-3 0 1
Al=lp x ¢ -1 1 2
P q X According io question, A is not invertible it means —
Expanding the determmant - Al =
A= x [x* - q°] - plpx - pa] £ q[pq — px] a -1 4
=x - xq’ px+pq+pq —pax 3 0 1l=0
=x(x-q)(x+q)- p(x Q) -pq(x-q) L1 2
= (x—q) (x* +xq - p’ ~ pq) -
=x-9x-pxtptq a(0-D+I(6+1)+4(3+0)=0
0 x 16 - ;5:__11% -0
16. If A=[x 5 7 |is singular, then the possible | 19 ™ The sum of the cofactors of the elements of
0 9 x 1 3 2
values of x are . .
() 0, 12,12 () 0,1,-1 second row of the matrix | -2 0 1] is
(c) 0,4,—4 (d) 0,5,-5 5 21
Karnataka CET-2007 (a) 23 d) 5
Ans. (a) : Given that, (c) 3 (d) 23
0 x 16 MHT CET-2020
A=lx 5 7 Ans. (l;) : I;)et,2
0 9 x
. . L . A=|-2 0 1
According to question A is singular matrix it means —
|A| = 5 21
0 x 16 Co-factors of second row of matrix are —
X 5 71=0 241 3 2 3
A, =(-1 =(-1) (-1)=1
LT M)
0(5x — 63) — (X (x*=0)+16 (9x—0)=0 22|l 2 4
fx +144x=0 As 2(_1) 5 1 = (_1) (_9) =9
X —2144x 0 3
x(x"—144)=0 _ 243 _ 5 _
x=0andx —144=0 Ay _(71) 5 2 _(*1) (*13)_13
X ::+lf 24 Therefore, the sum of co-factor of second row,
Hence, x =0, -12, 12 Ay +tAn+Ay=1-9+13=5
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20. The value of x such that the matrix

x 2 3
4 5 6| is notinvertible is
2 35
(a) 7 (b) 10
10 7
(c) -7 (d) -10
10 7
MHT CET-2020
Ans. (b) : Let,
x 2 3
A=l4 5 6
2 35
According to question, A is not in invertible it means—
|A|=0
x 2 3
4 5 6/=0
2 35
x(25-18)-2(20-12)+3(12-10)=0
7x-16+6=0
7x =10
NS0
7
1 0 2
21. If A=|2 1 3 |,whereAjis the cofactor of

0 3 -5
the element a;; of matrix A, then
a21‘A21 +a22A22 + a23A23 =
(a) 26 (b) —26
© 0 (d) 2
MHT CET-2020

Ans. (d) : Given that,
1 0 2
A=|12 1 3
0 3 -5
Here, a,; =2,a,,=1and ay; =3
To find co-factor —

0 2

Ay = (*1)2+1 3 5|~ (*1)3 (-6)=6
1 2

An=ED"2) =D (5)=-5

2+31 0
Ay =(-1) 0 3

a1 Ay + anAg t axAn;
=2x6+t1x—-5+3x-3
=12-5-9

-2

=-1’3-0)=-3

So,

1 2
22. If A=[3 4} and X is a 2 x 2 matrix such

that AX =1, then X =

(2 1 -2 1
(a) 3 (b) 3 |
12 2 2 2
(2 1 2 1
(© 3 (d) 3
2 2 2 2

'MHT CET-2020

Ans. (b) : Given that,
1 2
A= and AX=1
3 4
X=A"
1 4 2
3 — P —
4-6|-3 1
) 4 2] 2 1
213 1 é ;1
2 2
23. The cofactors of the elements of the first
2 0 -1
column of the matrix A= 3 1 2 | are
-1 1 2
(a) 07 _772 (b) 07 _171
(C) 05 7854 (d) 719 39 72
MHT CET-2020

Ans. (b) : Given that,
2 0 -1
A={3 1 2
-1 1 2
We know that,
C=(-1)" x| Z=(1x0=0
1 2
2+1 O 71 3
Cyy =(-1)"% — (1) x(1)=-1
1 2
3+1 0 1 4
Cy =(-1) =(-1)" x(1)=1
1 2
24.  Which of the following matrix is invertible?
-1 -2 3
4 2
A = ,A, =14 5 7
2 1
- 2 4 -6
(1.0 0 1 01
A, =[5 2 1,A,=(0 2 3
17 2 1 1 21
(a) As (b) Ay
(©) Ay (d) A,

MHT CET-2020
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Ans. (d) : Any matrix is said to be invertible only if ||| Ans. (b) : We know that,
|A]#0 a;; stands for element in matrix in i" row and j"
column, and Aj; stands for co-factor of element a;; of
101 matrix A.
|A,]=l0 2 3[=(-4)-0+1(-2)=-6 Given that,
1 2 1 1 10
|A4|¢0 A=|2 1 5
Hence, A, is invertible matrix. 121
1 2 3 Here, an:l,ai]zzlandanzo
25. If Matrix A=|1 1 5|, then the value of || A, =(-1)"" 5 1‘ =-1
2 47
a31A3; + a3A3 + agiAs; is A = (_1)2+2 bo =1
(a) 1 (b) 13 2 11
(c) -1 (d) -13 11
MHT CET-2018 || A, =(-1)"" ‘ =0
Ans. (¢) : Given that, 2 2
1 2 3 a1 Ay +apAy +aAy;
=1 x (1) + + =
A=l1 1 s IxED+1x(1)+0x(0)=0
2 4 7 cos® sin@ 0
Here, a3, =2, a3, = 4 and a33 = 7 28. If A=|-sin0 cosO® O |, then the value of
To find co-factor — 0 0 1
2 3 4 apAp tapAp+taAp =
Az =(-1) L s =" (10-3)=7 Where Aj;, Apz, Ags are cofactors of ajg, ap,
a3 respectively.
L3 (a) -1 (b) 1
Ap=(1)" ‘— 1y’ (5-3)=-2 |
bs (©) 0 @ -
1 2
Ay =(-1)"" =D (1-2)=-1 . MHT CET-2012
11 Ans. (b) : Given that,
So,  a3nAs tapAsn t+aniss cos® sin® 0
=2xT7+4x-2+T7Tx-1 e
—l4_8_7 A=|-sinf cos6 0
-1 0 0o 1
26. If A is non-singular matrix such that (A - a;; = cosO
2I)(A-41) =0, then A + 8A™' = Llcos® 0
(a) 61 (b) 0 And A, =(-1) ‘ =(1)(cos6) =cos
(c) 31 ) 1 _ 0 1
MHT CET-2019 || a2 =sin0
Ans. (a) : 5|—sin® O ) .
A is non-singular matrix. i.e. |A| # 0. So A" exists. And A, =(-1) 0 1‘ =(~1)(-sin0) =sin6
(A-2I)(A-4D)=0 A =0
AA —4AL-2IA + 81 =0 a 0 cos6
A"—6 AT+ 81"=0 4|—SInO cos
And A, =(-1 =(1)(0)=0
A*—6A+81=0 nd A=) o [=((0)
O? mlultiplying by A’llwe get — Then,
A"A” —6AA"+8IAT=0 anAn tapAp +aAp
A—6l+8A :10 = cos0 (cosh) + sind (sin B) + (0) (0)
A+8A =06l =cos’0 + sin’0 = 1
110 Note : a;1A;; + apAj + aA; = A R )
. JA] = cosB(cosO) — sinb (—sinb) = 0+sin0=1
217. If A={2 1 5| then a11A21 + alezz + 313A23 ‘ ‘ cos (COS ) St ( St ) cos Al
3 2 4
2 21
= 29. For the matrix A=|1 4 1| and where A;
(a1 (b) 0 2 6 3
(c) —1 (d) 2 is co-factor of elements a;j, then
MHT CET-2016 apAptapAptapA; =
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(a) 7
(c) -8

(b) 12
(d) 8
MHT CET-2009

(b) O
(d) 2
MHT CET-2006

Ans. (d) : Given that,
3 2 4

4
ap = 3 and A11 :(—1)2 6

1
3‘=(1)(12—6)=6

1
ap = 2 and A]Z = (—1)3 2

1
3‘:(—1)(3—2):—1

a;z = 4 and A13 = (—1)4

1
6‘ = ()(6-8)=-2

So,
a A, +a,A, +asA L =(3)(6)+(2)(-1)+(4)(-2)
=18-2-8=38
Note : ajjAy +apAp +aiA;;=|A|
32 4
|Al=1 4 1
2 6 3
=3(12-6)-2(3-2)+4(6-8)=18-2-8=8

30. Matrix A is of order m x n; matrix B is of
order p xq, such that AB exists, then

(a) m=n (b P71
¢ M4 (@ P=4
MHT CET-2007
Ans. (b) :

Matrix A is of order m x n and matrix B is of order

p xq then AB exist if number of columns of A =
number of rows of B

Ln=p

31. A is a square matrix [a;]such that
Ay 0f0r1¢J—k for i = j, where k is a
constant, then A is called as
(a) Null matrix (b) Unit matrix
(c) Diagonal matrix (d) Scalar matrix
MHT CET-2006

Ans. (d) :

Let A be 2 x 2 matrix. Then as per conditions given.
[k 0

I

Let A be a 3 x 3 matrix.

Then as per conditions given.

'k 0 0

0 k O

10 0 Kk

A scalar matrix is a diagonal matrix with equal valued

elements along the diagonal.
Thus, A is always a scalar matrix.

A=

A:

cos® sin0O

3. 1t E(B) B {sinﬁ cos0

} then [E’ ()| =

Ans. (a) : Given that,
cosO sin0
E(0)=|
—sin® cos0O
cosO sin@ ) .
|E | =cos0+sin0=1
—sin® cosO
Now
|E*(0) = (1 ) =1

3. If A+I= [ } then (A +1) (A—1) =

@) [ } (®) E :;1
(© [ _9} ) E :ﬂ

MHT CET-2005
Ans. (¢) : Given that,

[3 _2}
A+1=
4

=(A+I)-2

-2 3 1 2]

A-1= 2 = =
{ H e T 2
3 27 [3-8 -6+2] [-5 —4]
(A+I)( {4 [ 1} {4+4 8- 1} {8 9|
34. ]
1 2 3] 210 4 56
A=|4 5 6[,B=|1 0 3[,C=|1 2 3
7 8 9] 301 7 6 5]

then

(a) A+B=B+Aand
A+(B+C)=(A+B)+C
(b) A+B=B+Aand AB=BA
(c) BC=CB
(d) AC=CA
MHT CET-2004

Ans. (a) : For properties matrices A, B and C,
A+B=B+A and A+(B+C) =(A+B)+C

2
35. If A= , then A* is
1 -2

(a) Null matrix

00
(© |:0 1}

(b) Unit matrix

0
@ o o

MHT CET-2004
Ans. (a) : Given that,

2 412 -4 4-4 -8+8 00

2 = = = =
AT=AA {1 —2}{1 —2} {2—2 —4+4} {0 0}
All elements of the matrix is zero then the matrix is

null matrix.
Hence, A? is null matrix.
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—sin0
36. IfA=

cos0
sin® cos0O

(a) 6=nm,neZ

} and AT+ A =1, then

(b) 0 =@2n+1) g,neZ

(c) 6=2nni§,n e’

(d) None of these
COMEDK-2015

Ans. (¢) : Given that,
cos® —sin®
A=| |
sin® cosO
cosO

AT = sin©
| —sin® cos@

We have, A+ AT=1,

cos® —sin6 N cos® sin6 3 1 0
sin® cosO —sin® cos®| |0 1
cosO+cosO —sinO+sin0O 3 1 0
sin®—sin® cosO+cos® | |0 1
2cos0 0 1 0
= =
0 2cosO 0 1
= 2cos6=1
= cos@zl
2
= cos®=cos—
3
s
= O:Znnig, neZ
cos® —sin0 0
37. If A = |sinO0 cos®O 0|, then minor and
0 0 1

cofactor of a3, are

@) 1,-1 (b) 0,1 ) 1,0 (d) 0,0

COMEDK-2017
—sin® 0
sin® cos6® 0

0 0 1

cos
Ans. (d) : We have, A =

cosO 0

sin@ 0
And cofactor of a3, = — Minor ofaz =—0=0

4

Minor of a3, =

‘=0—0=0

3
38. If A = L } is the sum of a symmetric

matrix B and a skew-symmetric matrix C, then

Cis
152 1 sn
®) L/z 0 } b) {5/2 1 }
V)
@ g 1)

o0 0
Dl o
COMEDK-2019

Ans. (¢) : Given that,

3 4
A=
According to theorem,
A:(AJFA jJ{AA j:B+C
2 2

Where B and C are symmetric and skew - symmetric
matrices respectively.

A 3 4 3 1
NOW,Czuzl _
2 211 -1 -4 -1
110 -5 3 0 -5/2
215 0| |52 0
3 4 5 6 17
5 6 7 8
39. The rank of the matrix
6 7 8 9
10 11 12 13 14
is equal to
(a) 3 (b) 2
(c) 4 d 5

SRM JEEE-2016

3 4 5 6 7
6 7 8
Ans. (b) : Let, A=
7 8 9
10 11 12 13 14
On applylng C, »5C, - Cy, Cy—>Cy — C5, we get —
31 5 1 7
4 1 6 1 8
A=
51 7 19
10 1 12 1 14
Applying Cs — Cs — Cy, C;— C, — C4 we get —
30 5 1 4 30 5 11
4 0 6 1 4 4 0 6 11
A= =4
50 7 1 4 50 7 11
10 0 12 1 4 10 0 12 1 1
Applying C4 —» C,— Cs, we get —
(30 5 01
4 0 6 01
A=4
50 7 01
110 0 12 0 1
Applylng Rz—) Rz— Rla R3 e R3— Rla R4—) R4— Rla we
get —
(30 5 0 1
1 01 0O
A=4
2 0 2 00
|17 0 7 00

Matrix and Determinant

26

YCT



Applying C; —» C; - C;, we get —
30201
1 00 00
A=4
200 00
70 0 00
Applying C; —» C, —2Cs, we get —
30001
1 00 00O
A =
200 00
7 0 0 00
Hence, Rank of A =2

cosO sin0O
—sin0® cos0
(2) a null matrix

01
© 1 0

1
,then i, —A"is
n—o 11
(b) an identity matrix

40. lfA={

(d) none of these

SRM JEEE-2007

Ans. (a) : We have,
[ cos® sin®
A= .
| —sin® cosO
Ao [ cos20  sin20
| —sin20 cos20
K [ cos30  sin30
| —sin30 cos30
.| cosnb sinnb
—sinn® cosn6
———cosno ST |
1 lim n lim n
. _An — n—oo n—»w
}152 sinnd cosno
—lim lim n
0 .
= = null matrix.
00

10 0 1
41. IfI= ,J= and
01 -1 0

cosO sin0O

_[—sinﬂ cosO
(a) IcosO+Jsin®
(c) TcosO—1JsinO

}, then B equals

(b) Isin®+Jcos 6
(d) —TcosO+Jsin0
SRM JEEE-2011
VITEEE-2011

1 cosO sin0
and B .
0 —sin® cos0
cos0 0 N 0 sin©
0 cos0 —sin® 0

Ans. (a) : We have,

10 0
1= =
o L

Icos9+Jsin6—{

42.  The value of 0 in [0,27t] such that matrix
2sin0 —1 sin0 cos0
sin(0+7) 2cos8-+/3 tand
cos(6-m) tan(m—0) 0
is skew-symmetric, is
b b
(a) 2 (b) 3
r r
(c) 4 (d 6
SRM JEEE-2013
Ans. (d) :
[ 2sin0-1 sin © cos 0
Let, A= sin(6+7t) 2cos9—\/§ tan O
cos(e—n) tan(n—e) 0
[2sin6-1 sin 0 cos O
A=| -sin® 2cos0-+3 tand
—cos0 —tan O 0

It is given that, A is skew symmetric, therefore diagonal
elements of A must be all zero.

2sin6-1=0 and 2c056—\/§:0

sir1€)=l cosezﬁ
2 2
=" 9="
6 6
Hence, 0= r
6

43. If wis a complex cube root of unity, then the

1 o o
matrix A=|o’> ©® 1 |isa
o 1 o

(a) singular matrix
(b) non singular matrix
(c) skew symmetric matrix
(d) none of these
SRM JEEE-2014

Ans. (a) : Given that,
2

1 o [0
A= o 1
o 1 o

Applying C; —» C; + C, + Cs, we get —
l+tot+o o

l+o+o’ o 1
l+to+to® 1

)
Al =

0)2

Now,

_ | cos® sin6
—sin® cos0
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l+o+0’ o o 13 1 -2
Al=[l+o+0° o I 46. If A=|3 2|andB=|0 5 |andA+B-D
l+o+o° 1 o 2 5 3 1
0 o o = ( (zero matrix), then D matrix will be-
0 2] [0 2
S 3 7 3 7
0 1 o (a)65 (b>56
[~ oisacomplex cube root of unity. - - -
So, 1+ o+ 0 =0] 0 1 0 -2
= |A|=0 3 -3 -7
.. A is singular matrix. (c) 5 (d) 5 ¢
4. If A = - -
1 o] o [0 1] _[coso sin0] BITSAT-2010
s = , L= en .
01 -1 0 —sin® cos0 Ans. (¢) :
(a) C=AcosB —Bsin® (b) C= AsinO + Bcos0 a b
(¢) C=Asin® —Bcos® (d) C=AcosO+Bsin® ||Let, D=|c d
SRM JEEE-2015 e f
Ans. (d) : Given that,
10 1 3 -1 -2 |a b
A:[o J A+B-D=[3 2]+|0 5 |-|c d
cosd 0 2 5 3 1 e f
Then, A cosf = L) cos@} A+B-D=0
01 1-1-a 3-2-b 00
Also,B=[1 O} 340—c 2+5-d|=|0 O
0 sin0 24+43-e 5+1-f 00
So, B sinf = {—Sin 0 0 } On comparing corresponding elements on both side we
get—
Now, o o 0 o —a=0=a=0, 1-b=0=b=1
Ac0s9+Bsin6=[ }{ . } 3-c=0=>c=3, 7-d=0=d=7
0 cosH —sin® 0 5_e=0=e=5, 6-f=0=f=6
_ cos® sind 0 1
—sin® cos6 D=3 7
N 56
So, AcosO+Bsin6=C
1 2 3 Jqr 22
45. Thevalueof |-4 3 6l is 47. If A=—|2 1 -2| is an orthogonal matrix,
2 7 9 a 2 b
then
(a) 213 (b) -231
(©) 231 () 39 (a) a=-2,b=-1 (b) a=2,b=1
BITSAT-2010 (c) a=2,b=-1 (d) a=-2,b=1
Ans. (0) : BITSAT-2018
B 2 3 Ans. (a) : Given that,
1 2 2
Let, A=|-4 3 6 A:lz L 2
2 -7 9 3 a 2 b
|A| =1 36 — 2‘_4 6‘4_3 —4 3 ‘ As A is an orthogonal matrix, A AT =1
mE B R I 12 2]t 2 al] [t 0o
|A|=1(3x9-6(~7))-2(~4x9-2x6)+3(-4)(-7)-3x2 ||| = 1|2 1 -2 % > 1 al=lo 1 o
|A|= (27 +42) - 2(-36 — 12) + 3(28 - 6) = 231 a 2 b 2 2 bl |00 1
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1 2 211 2 al [1 0 0
Mo 0 2 1 20201 o
’ a 2 b2 =2 b| |0 0 1
9 0 a+4+2b 9 0 0
= 0 9 2a+2-2b|=[0 9 0
a+4+2b 2a+2-2b a’+4+b’ 0 0 9

On comparing corresponding elements both side, we
get —

—a+4+2b=0, 2a+2-2b=0anda’ +4+b* =9
=a+2b+4=0,a-b+1=0 anda’+ b’° =5

%[n —(2x2)(3j+1(2—2x2)+ 2&—xj =0

2(2)(—2)()+2—2x2 +£—2x=0
X

X

E(O)+2—2xz+g—2x=0
X X

2x—2x°+2-2x*=0
X +x*—x-1=0
X (x+1)=1(x+1)=0
(x+1)(x2—1):0

_ _ x+1=0 and x -1=0
=a=-2,b=-1 x=—1 and x*=1
cost sint Not possible x=%1
48. If R(H= sint cost | then R(s) R(t) equals | Hence, x =+ |
(@) R(s+1t) (b) R(s —1) 1 -5 7
(¢) R(s) +R(Y) (d) None of these 50. If A= 0 7 9 |then trace of matrix A is
BITSAT-2017 11 8 9
Ans. (a) : Given that, (a) 17 (b) 25
R(t) = cost sint (c) 3 (d) 12
—sint cost VITEEE-2012
. ¢ sint Ans. (a) : We know that, trace is the sum of principal
R(s)R(t) = coss SIS % cos sin diagonal of the square matrix.
—sins cosS —sint cost 1 -5 7
| cosscost—sinssint  cosssint+sinscost IfA=l0 7 9
| —sinscost—cosssint —sinssint+cosscost 11 8 9
cos(s+t) sin(s+t) Then, tr(A)=1+7+9=17
il =R(s+t)
—sin(s+t) cos(s+1) 2 -1 4 1 .
51. If A= and B= then which
49.  The value of x, for which the matrix -7 4 72
5 statement is true ?
2 1 2 (a) AA"=1 (b) BB' =1
X (c) AB #BA (d) (AB)' =1
A=|1 x 2x*|issingular, is VITEEE-2018
1 Ans. (d) : Given that,
1 — 2
X Ao -1 dBe 4 1
(a) 1 (b) +2 7 4)™ T 2
(c) £3 (d) =4 (AB) =1
. VITEEE-2008 || ing L.H.S -
Ans. (a) : Given that, = (AB)"
_ T AT
2 -1 2 = ]? A
X 4 72 -7
p— 2 =
A=|1 X 2x _1 211 =1 4
Lo [8-7 —28+28}
X =
2-2  -7+8
According to question, A is singular matrix then — -
|A|=0 _ 1 0 _1
2 10 1
< -2 Hence, option (d) is correct.
Al=]1 x 2x’|=0 52.  An orthogonal matrix is
1 coso  2sina coso sina
! X 2 (@) —2sino.  cosa (b) —sina.  cosa
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coso.  sino 11
(© sino.  cosal (@ 11

UPSEE-2009

Ans. (b) : We know that, condition of orthogonal
matrix—

AAT=1
cosa  sina
[—sin o cosoc}
AT | COSO - sino
_[ cosal }
cosa

sina
T sina || cosa
—sino,  cosa || sina

cos’a+sin’a

Let,

—sino
cosa
—sInoLCos oL+ Sin oL.cos o

—sino.cos o +cososin o cos’ o +sin’ a

o ]

=1

Hence, option (b) is correct.
53.  Which one of the following is not true?
(a) Matrix addition is commutative
(b) Matrix addition is associative
(c) Matrix multiplication is commutative
(d) Matrix multiplication is associative
UPSEE -2008
Ans. (c) : If three matrices are A, B & C of same order,
then we can say that,
ABC = ABC
So, matrix multiplication is associative.

But, AB # BA so matrix multiplication is not
commutative.

54. If A and B are 2X2 matrices, then which of the
following is true?

(a) (A+B) =A’+B”+2AB
(b) (A-B) =A?+B’-2AB
(c) (A-B)(A+B)=A’+AB-BA-B’
(d) (A+B)(A-B)=A>-B’

BITSAT-2009
UPSEE-2006

Ans. (¢) : A and B are 2 x 2 matrices,
(A-B)(A+B)=A-A+A-B-B-A-B'B
=A’+AB-BA - B’
Therefore, option (c) is correct.

6 6 7 0 6 -2

@ |6 2 -5 @2 0o =2

75 1 2 2 0
UPSEE-2006

Ans. (a) : Given that,

6 8 5
A=(4 2 3
9 7 1

According to theorem,
A:(A+A jJ{A_A j=B+C
2 2

Where B and C are symmetric and skew symmetric
matrices respectively —

B:l(A+A')
Now, 2
6 8 5 6 4 9
B:l 4 2 3|+|8 2 17
2 9 7 1 5 31
12 12 14
B:l 12 4 10
2 14 10 2
6 6 7
B=|6 2 5
7 5 1
56. Let A, B and C be n x n matrices. Which one of

the following is a correct statement?
(a) If AB=AC,thenB=C
(b) If A*+2A*+ 3A + 51 =0, the A is invertible
(c) IfA*=0,then A=0
(d) None of the above
UPSEE-2005

Ans. (b) : We know that theorem of a square matrix A
satisfies the equation —

Tt ax+ azxz +
Here, ay# 0 then A is invertible matrix
According to question A, B and C are order n x n
matrices.
And also satisfied the equation x> + 2x* +3x + 5 =0
As given equation A’ + 2A% + 3A +51=0
So, A is invertible matrix.

6 8 5 x b b
55. If A=|4 2 3|is the sum of a symmetric|[57. A, =a x b andA2=: X are the given
9 7 1 a a x
matrix B and skew-symmetric matrix C, then B determinants, then
is: (a) A =3(A,) (b) i(AI):3A2
6 6 7 0 2 -2 dx
@ |6 25 ) |2 5 =2 © <(8)=3(a) @ &=3(8,)"
75l 220 UPSEE-2013
Matrix and Determinant 30 YCT



Ans. (b) : We have,
X b b

x b
A =la x blandA, =
a X
a a x
A; are expanding along R,
x b a b a x
A =x -b +b
a X a x a a

A, =x [x*—ab] — b [ax — ab] + b [a* — ax]
A, =X’ — abx — abx + ab® + ba® — abx
A, =x’—3abx +ab (a+b)
On differential with respect to x, we get—
d d

&(AI):E[ 3—3abx+ab(a+b)}

4 A)=3x —3ab+0

d 1

X

d .

d—x(Al):z,(xtab) (i)
X b )

A= =x"—ab
a X

Putting the A, in equation (i), we get —
d
L a)=3(a,)

58. If A and B are square matrices of the same
order and A is non-singular, then for a positive
integer n, (A" BA)" is equal to

(a) A™B" A" (b) A"B"A™
(c) A'B"A (d) n(A'BA)
UPSEE-2013

Ans. (¢) : According to question, A is non-singular
matrix it means A is possible.
(A" BA)’=(A'BA) (A'BA)
A'B (AA ") BA
B’A

(A'BA)’ = (A'B’A) (A 'BA)
=A'B’A

Similarly,
(A'BA)"=A'B"A
59.  Matrix A is such that A> = 2A — I, where I is the
identity matrix. Then for n >2, A" is equal to
(a) nA—(n-1I (b) nA -1
(c) 2"'A— (n-1)I (d) 2™'A -1
JCECE-2014

Ans. (a) : Given that,
A*=2A-1
A’=A (AY)
A=A A1)
A’ =2A% - Al
A’=2QA-D-A
A’ =3A-21
Similarly, A* = 4A — 31
Hence, A"=nA-(n-1)1
60. A skew-symmetric matrix M satisfies the
relation M + I = 0 where I is the unit matrix.
Then, MM’ is equal to
(a) I
(c) I

(b) 21
(d) None of these
JCECE-2012

Ans. (a) : Given that,
M+I1=0
M=-1

M= e
w50

140 0+0] [1 ©
MM'= -
[0+0 0+1} {o 1}

Now,

- 1 is unit matrix.

MM'=
61. If B is an idempotent matrix and A =1 — B,
then
(a) A=A (b) AB=0
(c) BA=0 (d) All of the above
JCECE-2010
Ans. (d) : If B is an idempotent matrix then
B*’=B (i)
A=1-B
A’=(1-B)(1-B)
=1-1B-BI+B’
=1-2B+B’
=1-2B+B  B’=B
=I-B
A=A
And AB=(I-B)B
AB=IB - B’
AB=B-B
AB=0
Similarly,
BA=B(I-B)
BA =BI- B’
BA=B-B
BA=0
So, option all of these are correct.
0 28 v
62. Ifthe matrix |@ [ —v | is orthogonal, then
o B v
(@) o=t (b) p=t1
7 7
1
=+
(c) y== \/3 (d) All of these
JCECE-2010
Ans. (d) : Let,
0 28 v
M=la B -y
a B v
According to question M is orthogonal, it means —
MM'=
0 28 vy 0 o a 1 00
a B —y||2p B P|=(0 1 0
a B y]ly -v v 0 01
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0+4B°+y> 0+2P°—y> 0-2P*+y"| [1 0 0O
0+2p° -y o+ +y =P =7y |=|0 1 0
0-2 B> +y* o’ B =y +P*+y* | |0 0 1

On comparing corresponding elements on both the side
we get—
ap+yi=1, 2p°—y"=0

,YZ
4(7]+v2 =1, 2=y’

2
=1, Y
Y p :
2 _1
T3
1
:i—
! 3
— 2BZ_Y2:O,QZ+BZ+Y2:1, (XZ—BZ—'YZZO
[32:ﬁ a2+y_2+yz =1
2’ 2 1
2
B—l,oc2+§><l 1,0c2+3i—1
6 2 2
1 1
=t— oa=t——
6 2
63. A square matrix A is called an orthogonal
matrix, if
(a) AA =1 (b) AA'=1
(c) AA =1 (d) A*=1

JCECE-2009

Ans. (b) : Let us matrix A of n x n (square matrix)
order then, A is the transpose matrix of matrix A.
We know that,
A-AT=1
So, A is orthogonal matrix.

5 10 3
65. The matrix| -2 —4 6 |is a singular matrix, if
-1 -2 b
b is equal to:
(a) -3 (b) 3
() 0 (d) for any value of b
JCECE-2005
Ans. (d) : Let,
5 10 3
A=|-2 -4 6
-1 -2 b
According to question, A is singular matrix it means,
|A|=0
5 10 3
-2 -4 6/=0
-1 -2 b
5(-4b+12)-10(2b+6)+3(4-4)=0
—20b+60+20b-60+0=0
20b — 60 =20b — 60
b-3=b-3
For any value of b the above equation is equal on both
side.

66. If A and B are matrices of same order, then
(AB'-BA")is a
(a) Skew-symmetric (b) Symmetric
(c) Null (d) Unit
JCECE-2019
Ans. (a): Given that,
(AB'-BA")
(AB'-BA')'=(AB'")'-(BA"'
— (B')'A’ _ (A')V B'
=BA'- AB' =— (AB'-BA")
Hence, (AB' — BA") is a skew symmetric matrix.

0 09
01
64. If A=L} 0}1 is the unit matrix of order 2 (67. Thematrix |0 9 0| isa
and a, b are arbitrary constants, then 9. 00 .
(al + bA)? is equal to (a) scalar matrix (b) square matrix
(a) a’l — abA (b) a’I + 2abA (c) diagonal matrix (d) unit matrix
(c) a’l+b’*A (d) None of these JCECE-2018
JCECE-2007 ||Ans- (b) : Let,
Ans. (b) : Given that, 009
A 0 1 il 1 0 A=|0 9 0
= an =
0 0 0 1 900
o 110 1 040 040 If A matyi{; is square then Qiagonal elements are not
Al = = same, so it is not a scalar matrix.
0 0]jj0 0 0+0 0+0 Clearly A is not a unit and diagonal matrix.
Al=0 (zero matrix) It is follow condition of square matrix of order 3 x 3.
Now, 68. If Ais 3 x 4 matrix and B is a matrix such that
(al +bA)? A'B and B'A are both defined, then the order
= (al + bA) (al + bA) of B is
=’ + ablA + baAl + b’A’ () 4 x4 (b) 3x3
=2’ + 2ablA + 0 [ A’=0] (c) 3x4 (d) 4x3
el EE
arnataka -
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Ans. (b,c¢) : Given that,

Order of A=3 x4

Order of A'=4x 3

Therefore, the number of columns in B should be equal
to the number of rows in A' for BA' and also the number
of columns in A' should be equal to the number of rows
in A' for BA'.

Hence, the order of the matrix B=3 x4 .

69. If A =

10
A+B=L) J , then values of x and y are

(b) £1,1
(d) none of these
BCECE-2007

1 x -3 1 .
5 and B = adj.
x" 4y 1 0

Ans. (a) : Given that,

1 x -3
A=| | and B=
X" 4y 1
T
4 _ 2
Now, adj A= { yox }
-x 1

4y —x
adj A=

According to question,
0
]
4y  —x -3 1 1 0
[—xz 1}{0 0}{0 1}
4y-3 —x+1 1 0
{—x2+1 I }{0 1}

On comparing corresponding elements on both the side,
we get —

]

1
ade+B—[
0

71. If H is an orthogonal square matrix, then what

is the determinant of H?

(@0 (b1 (c) 2 (d) 4
SCRA-2012
Ans. (b) : According to given summation,
If H is an orthogonal matrix, then —
HH' =1
o [HHT | =1= 1]
Or [H|[H"|=1
Or H =1
H[" =+1
H=1lorH=-1
72. If A is a skew-symmetric matrix of order 3,

then matrix A’ is a/an

(a) Orthogonal matrix

(b) Diagonal matrix

(¢) Symmetric matrix

(d) Skew-symmetric matrix

SCRA-2012
Ans. (d) : According to given summation,
If A is a skew symmetric matrix of order 3 then,
A'=-A
Now, (AT =ATx ATx AT
= (—[{\3) (-A) (-A)

3. . .
Hence, A’ is also skew — symmetric matrix.

0 0 -1
73. Let A=|0 -1 0|, the only -correct
-1 0 0

statement about the matrix A, is

(a) A isa zero matrix

(b) A= (—1)I, where I is a unit matrix
(c) A does not exist

4y-3=1, —Xx+1=0
y=1 x=1
2 5 7
70. The matrix [0 3 11| is known as :
00 9

(a) symmetric matrix

(b) upper triangular matrix
(c) diagonal matrix

(d) skew-symmetric matrix

BCECE-2003
Ans. (b) : Let,
2 5 -7
A=l0 3 11
00 9

According to theory of matrix we know that if all the
elements below the diagonal in the matrix are zero then
the matrix is upper triangular matrix,
Hence, A is upper triangular matrix.

(d) A’=1
CG PET- 2005
Ans. (d) : We have,
0 0 -1
A={0 -1 0
-1 0 0
It is clear that A is not a zero matrix.
1 00
-I=-1]0 1 O0|#A
0 0 1
ie,(-1)# A
0 0 1[0 0 -1
|JAl=AA=]0 -1 0|0 -1 0
-1 0 0] -1 0 O
1 00
=10 1 0| =1
10 0 1
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2 3 1 1 2 -6
74. If A= and B= , then
0 -1 5 0 -1 3
3A - 4B is equal to
@ 1 2 3 ) 2 1 27
a
0 4 10 01 3
(©) 35 S (d) None of th
c one of these
0 2 8
CG PET-2010
Ans. (b) : We have,
2 3 1 1 2 -6
A= and B=
0 -1 5 0 -1 3
6 9 3 4 8 24
Now, 3A-4B = -
0 -3 15 0 4 12

21 27

{013

Hence, option (b) is correct.

|

75.
3

3
x+3

[-4, —1] the matrix

singular?
(a) 2
(c) 0

For how many values of x in the interval

®) 1
d 3

2
X+2
2

—1+x
-1
-1

is

CG PET- 2012

3 2
3

X+3

—1+x
-1
-1
Operating R; > R — R,
0
3
x+3

2
X X
-1 x+2[=0
-1 2
Expanding along R, we get

—X(—x*=5%X) —x (x)=0

Ans. (b) : Given, matrix is a singular matrix

X+2(=0

—X[6— (x> +5x+6)] - x(-3+x+3)=0

Ans. (b) : We have,

1 0 1
A=|0 1 1
1 00
1 0 1
|Al=]0 1 1
1 00
=10-0)-00-1D)+1(0-1)
=0-0-1
=|A|=0
Hence, A is non-singular matrix.
1 2 3
77. If 2x-— = the value of x will be
7 4 0 -
@ 2 2 ) 1 2
a
7 4 7/2 2
(c) 2 ] (d) N fthe ab
c one of the above
7/2 1] ¥
CG PET- 2015
Ans. (¢) : Given,
1 2] [3 2
2x — =
5 2
(1 2] [3 2
2x = +
5 i )
(1 + 3 2 + 2
2x =
|7 + 0 4 - 2
(4 4
2x =
by
114 4
X=—
217 2
2 2
X =
7/2 1
0 28 vy

X(x2+ 5% — X) = 0 78. If |a B —y |is orthogonal, then the values
X(x+4)=0 o P v
x=0,-4 of a, B and y will be
But it is given that, x e[-4,-1]. 1 1
(a) a= _aB:i_sy:i_
Oe[-4,-1] J5 3 P
Hence, only one solution exist. 1 1 1
(b) (X,=i—,ﬁ=i—,"{=i—
1 01 6 7 3
76. If A=/0 1 1|, thenAisa © a=iL,B=iL,y=iL
1 00 3 3 3
(a) singular (b) non- singular d) a= iLaB _ iL,y _ iL
(c) symmetric (d) Unit matrix 2 6 3
CG PET-2013 CG PET-2017
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0 28 vy
Ans.(d) : LetA=|a B -y
a By
Since, A is an orthogonal matrix
SOAA=]
0 26 y|[0 o « 1 00
=la B —yI[|28 B -B|=l0 1 0
o B v ly v v/ [0 01
ATy 2By 2B+
= 2B2_y2 OL2+[32+Y2 (12—[32—}/2
—2[32+Y2 OLZ—BZ—YZ OL2+[32+YZ
1 00
=0 1 0
0 01

. 4B2 +Y2 :LZBZ _Yz :0’(12 +B2 +Y2 :15
a az_Bz_Yz -0

(Comparing the corresponding entries)
On solving these equations, we get

1 1 1
=t—y=t—o0a=%t—F
N L TR

79.

T,={A € S : A"™" =I}. Then the number of

100
elements in ﬂTn is
n=1

JEE Main-24.06.2022, Shift-11
Ans. (100) : According to given summation,

-1 a
A:
o
Al -1 al|l-1 a
o bllo b
B 1 —-a+ab
0 b
S Ty={AeS; A =1}

.. b must be equal to I

. In this case A’ will become identity matrix and can
take any value from 1 to 100.

.. Total number of common element will be 100.

And,

80. For what value(s) of n>1, where n is a natural

Ans. (¢): We have,

A"—nA+nl=1
o]
Where, A =
_1 1_
For, n=1
=A-A+1
1 0] [1 o] [1 0 10
11 1] L 1} [0 1} {0 1}
For, n=2

R
RN
5 o T

It is true for all value of n.
81. Let A, B C be 3 x 3 matrices such that A is
symmetric and B and C are skew-symmetric.
Consider the statements
(S) A" B*-B*A" is symmetric
(Sy) A% CP-C"A% is symmetric
Then,
(a) Only S is true
(b) Both S; and S, are false
(c) Both Sy and S, are true
(d) Only S, is true
JEE Main-25.01.2023, Shift-I1
Ans. (d) : We have, A'=A, B'=-B, C'=—C
LetM=A"B*-B* A"
Then, MT _ (A13 B26 _ B26 A13)T
_ (A13 st)T _ (B26 A13)T
13\T 26\T 26 A 13\T
_ EgT)%6 E]zT))IB B ((]iT)é (])BT)Zé
“BXAB_ABR® = M
Therefore, M is skew symmetric
Let, N = A26 C13 _ C13 A26
Then, NT = (Azs C13)T _ (C13. A26)T
— (O3 (A + A CB=N
Therefore N is symmetric.
.. Only S; is true.
Hence, option (d) is correct.

1 2 -1 0
82. If A= and B= then
-3 0 2 3

n _ . (a) AB=BA (b) B’=B
number, A"-nA-+nl=I,where 1 is the (c) AB#BA () A=A
10 -
identity matrix and A = ? AMU-2002
t A : Gi A=l laa |0
(a) n=1only ns. (¢) : Given, =35 o an =, ;3
(b) n=2 only Know,
(c) For all values of n 1 2(-1 0
(d) None of the values of n AB = 3 0l 2 3
SCRA-2014
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-1+ 40+ 6| 3 6
3+ 00 + 0| [=30

-1 0‘1 2H—1 + 0 -2 + 0‘

2 3]3 0 2 +9 4 + 0
A=

11 4
Here, AB #BA
83. The number of square matrices of order S with
entries from the set {0, 1}, such that the sum of
all the element in each row is 1 and the sum of
all the elements in each column is also 1, is
(a) 225 (b) 120
(c) 125 (d) 150

JEE Main-24.01.2023, Shift-II

Ans. (b) :

S O o~
(= =
S = O O
S = O O O
S O o O

000 1
In each row and each column exactly one is to be placed
". No of such material =5 x4 x3 x 2 x 1 =120

0 -a
84. Let M=[ 0 }, where o is a non-zero real
a

49
number an N=Z:M2k If (I = M®)N = - 21, then
k=1
the positive integral value of a is
JEE Main-29.06.2022, Shift-II

Ans. (1) : According to given summation,
M =
a 0
M2 = 0 —af|0 -o
a O fla O

N=M>+M*"+ ... +ME =+ttt T
2 (1= (=a®)"”)
l+o’
[-M*=T1+d’l
Now, I-M’=(I+a’)I

(I-M)N=—a* (0™ +1)==2
a=1
Hence, the positive integral value of a is 1.

10 10

Let A=Y min{i,j} and

i=1 j=1

85.

10 10

B =ZZmax {i, j}. Then A + B is equal to

i=l j=1

JEE Main-26.06.2022, Shift-I

Ans. (1100) : According to given summation.

A= 120: me {i,]}

i=l j=1

10 10
B=) Y min {i,j}
i=1  j=1
10
A=Y min(i,1)+min(j,2) +....min(i,10)
j=1
— I+1+1+..+1 2+2+2...+2+3+3+3...+3

17 times

+...(1) 1 times

19 times 15 times

10
B= Zmax(i, 1) + max(j,2) +....max(i,10)
j=1

=10+10+....4104+9+4+9+....+49+.....11 times.

19 times 19 times
Now, A+B=20(1+2+3+....+10)
0 10x(10+1)
2
— 2050 1011021100

Henc,e the value of A+ B = 1100

86. Let A be a matrix of order 2 x 2, whose entries
are from the set {0, 1, 2, 3, 4, 5}. If the sum of
all the entries of A is a prime number p, 2 <p <
8, then the number of such matrices A is :

JEE Main-27.06.2022, Shift-I1

Ans. (180) : According to given summation,

|a b

e d

Where, a,b,c,d € {0, 1,2, 3,4,5}
a+tb+c+d=P,Pe {3,5 7}

Case-I,

atb+c+d=3;a,b,c,de {0,1,2,3}

Let,

No of ways =>"*"1C,_; =°C5=20 (i)
Case-I1,

atb+c+d=5; ab c,de {0,1,2,3}
Noof ways=""*"1C,_,=%C;=56 ... (i1)
Case-I11,

atb+c+d=7
No of ways = total ways when a, b, c,d € {0, 1,2, 3, 4,
5, 6,7} —total ways whena, b, c,d ¢ {6,7}

No of ways =""*"'C,_ I—P_ L}

3 2
=19, - 16 =104

Hence, total number of required matrices = 20 + 56 +
104 = 180.

1 0 0
87. Let A ={0 4 -1|. Then the sum of the
0 12 3
diagonal elements of the matrix (A + I)11 is
equal to
(a) 2050 (b) 4094
(c) 6144 (d) 4097

JEE Main-31.01.2023, Shift-I
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Ans. (d) : According to given summation,

(1 0o o]t 0 o
A*=[0 4 -1/l0 4 -1
0 12 -3]0 12 -3
(14040 0+0+0 0+0+0
A’=[04+0+0 0+16—12 0-4+3
[0+0+0 0+48-36 0-12+9
1 0 0
=(0 4 -1|=A
0 12 -3
So, A'=A*=....-

(A+T)!=1Cy Al +11C, A0+ LA + ey
=M"Co+"C+ . MC) A+
=" -1)A+1=2047 A+1
=" 1) A+1=2047 A +]1

Now, Sum of diagonal elements = 2047 (1 +4—-3)+3
=4094 + 3 = 4097

Hence, option (d) is correct.

88. Let A= ‘A]‘a] €Z[0,4,1<1j<2. The

number of matrices A such that the sum of all
entries is a prime number p € (2, 13) is

JEE Main-31.01.2023, Shift-II

Ans. (204) : Given,

prime number p € (2,13)is3,5,7, & 11

Iffatb+c+d=3 a,b,c,de(0,1,2,3,4)

Then, coefficient of x* in

=(1+x+x+x +x%*

=(1-x)'(1-x"

=(1-*CxX° +*Cx".) (1 +4C, +°Cx* + 0%
+7Cx* +

Coefficient of x* = °C; =20

Iffatb+c+d=5

Then, coefficient of x° in (1 + x+ x*+ x> + x*)* =*Cs — 4

=52

Iffa+b+c+d=7

Then, coefficient of x” in (1 + x+ x*+ x* + x)* = 1°C, -

4 x°Cy=120-40 =80

Iffatb+c+d=11

Then, coefficient of x'"in (1 +x+ X+ x4)4 = 14C11

~4-°C+ Gy 00y

=364—-336+24=52

Hence, sum of all entries =20 + 52 + 80 + 52 =204

2 -1 -1

890. Let A= |1 0 1| and B = A - L If
1 -1 0

m=@, then the number of elements in

the set {n € {1, 2,
B} is equal to
JEE Main-25.07.2022, Shift-I

100} : A"+ (@B)" = A +

Ans. (17) : We have,
2 -1 -1
A=[1 0 1 |=2A’=A=A"=A
1 -1 0
Vne{l,2,..... 100}
Now,
2 -1 -1 1 0 0 1 -1 -1
B=A-I=|1 0 1|-/0 1 Of=|1 -1 -1
1 -1 0 0 0 1 1 -1 -1
B*=-B
B’=-B*’=B
B’=B
B” =B
Also, oF=1
So, n = common of {1, 3, 5, .... 99} and {3, 6, 9....99}
=17

90. Let A be a 3 x 3 matrix having entries from the

set {—1, 0, 1}. The number of all such matrices
A having sum of all the entries equal to 5, is

JEE Main-25.06.2022, Shift-I
Ans. (414) : According to the question,
Case-I: 1 — 7 times
and — 1 — 2 times
91

7121

Number of possible matrix = 36

1 — 6 times
-1 — 1 times
and 0 — 2 times

Case-II:

!
Number of possible matrix = % =252

1 — 5 times,
and 0 — 4 times

Case-III:

!
Number of possible matrix = = % =126

Hence total number of all such méltfix A
=36+252+126=414

0
91. Let A =L 0 } If M and N are two matrices

10 10
ZA"‘ and N= ZAZ"'I then

k=1 k=1

given by M =

MN? is
(a) anon-identity symmetric matrix
(b) a skew-symmetric matrix
(c) neither symmetric nor
matrix
(d) an identify matrix
JEE Main-25.06.2022, Shift-I

skew-symmetric

Ans. (a) : We have,
0-2
A:
2o
, |0-2]{0-2 —4 0
A= = =41
20120 04
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Al=—4A
A= (—41)(4I) = (- 4)'1
A’ = (4)YA, A= (—4)’T

10
M=) A% =A’+ A"+ +A”
k=1
=[4+ (4 + (4 +

=—4Al
M is symmetric matrix,

e (M

10
N=Y AM =A+A’+..+A"
k=I
=A[l+(=4)+ (=4 + ...+ (=4
=AA = skew symmetric
N? is symmetric matrix
Hence, MN? is non identity symmetric matrix

92. Let A be a 3 x 3 real matrix such that
1 1 1 -1 0 1
Al1|=|1|;A|0|=| 0 [andA|0|=]|1
0 0 1 1 1 2
If X = (xy, Xz, x3)T and I is an identity matrix of
4
order 3, then the system (A —2)X =| 1 | has
1

(a) no solution
(b) infinitely many solutions
(¢) unique solution
(d) exactly two solutions
JEE Main-25.06.2022, Shift-I

Ans. (b) : We have,

a, b ¢
A=la, b, c,

_a3 b3 C}

o] e 1
A=0|=|c, |=|1

1] |¢c 2
c=1,c=1,¢c=2

(1] [e +a, | [-1
A=|0|=|c,+a,|=| 0

11 |e;+ay | |
= a=-2,a=-la3=-1

1] [a,+b, ] [1
A=|1|=|a,+b, |=|1

10] |a;+by] |0
b;=3,b,=2,b3=1

2 3 1
A=|-1 2 1

-1 1 2

-4 3 1
A-2I={-1 0 1
-1 1 0

|A-21=0
4 3 1x,] [4
10 1x,|=|1
11 0fx, | |1
*4X1+3X2+X3:4
*X1+X3:1
—X1+X2:1

(D -12)+33)]

0 = 0 = infinite solutions

Now,

(0
...(i)
....(iii)

93. Let A and B be any two 3 x 3 symmetric and

skew symmetric matrices respectively. Then
which of the following is NOT true ?
(a) A*—B"is a symmetric matrix
(b) AB — BA is a symmetric matrix
(c) B~ A’ is a skew-symmetric matrix
(d) AB + BA is a skew-symmetric matrix
JEE Main-28.07.2022, Shift-I1

Ans. (c) : As per option
(a)K=A'-B*
KT = (A4 _ B4)T _ (AT)4 _ (BT)4
=A*-(-B)'=A"-B*'=K
(b) K=AB - BA
K'=(AB-BA)" = (AB)" — (BA)"
=B'A"-A'B'
=_-BA - A(-B)
=AB-BA=K
(c)K=B’ - A’
KT = (BT)S _ (AT)S _ (BS + AS) +_K
(d) K=AB + BA
K'=(AB)" + (BA)"
=B'A"+A'™B"=—-BA-AB=-K
Hence, option (¢) is correct.

1 a a
94. LetA=({0 1 b|a,b,eR. If for some n € N.
0 0 1
1 48 2160
A"=10 1 96 |then n + a + b is equal to

0 0 1

JEE Main-25.07.2022, Shift-II

Ans. (24) : Given,

[1 a a]
A=|0 1 b|,
0 0 1
It can be also_write as,
[1 0 0] [0 a a
A=|0 1 0|+|0

00 1]]0 00
A=1+B

a,beR
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0 a a (c) singular matrix
(d) unit matrix
Where, B=/0 0 b AP EAMCET-2002
00 0 Ans. (a) : It is given that A and B are square matrices
of order 3.
0 a a0 a a . . .
R “» A is non-singular matrix
B'=0 0 bjj0 0 b - A7 exists
0 0 0j/0 0 O Here,
0 0 ab AB=0
a or B = A0 [Pre-multiplying both sides of the equation
=0 0 0 by A™']
or B=0
000 So, B is null matrix.
0 0 ab||0 a a Hence, option (a) is correct.
and B=l0 0 01/l0 0 b 96. If A and B are two square matrices of the same
00 ollo o o order and m is a positive integer, then
(A+B)"
000 -1 -1p?
= "C A"+ "C A" B+ "C,A"7B" +....+
=0 0 0
"C, B",if
o 000 (a) AB=-BA (b) A"=0,B"=0
’ AB =2BA d) AB=BA
A" = (I + B)" = "Cyl + "C,B + "C,B* + "CiB® + ...+ © @ _
e B AMU-2011
" Ans. (d) : If A and B are two square matrix then
(A+B)"="C,A" +" C,A"'B+" C,A" B’ +.....
n(n- .
00 ab Putting m =2
10 010 na na 2 (A+B)=2C, A’ +2C, A'B +2C, A° B?
=0 1 0[+|0 0 nb|+|0 0 0 (A+BY=A*+2AB+B* ... (i)
A(A+B)y+B.A+B) .. (i1)
) (n-1) A+ B>+ AB + BA
n(n-1 From (i) and (ii)
I ma na+———=ab A2+2AB+B’=A>+ B>+ AB + BA
A, =0 1 nb () = AB = BA
0 0 1 2 4 6
L 97. Valueof [2+3x 443y 6+3z|is
1 48 2160 2x 2y 2z
A =0 1 96 ....(ii) given (@ 0 (b) 2
0 0 1 () 4 ) 6
On co_mparing equation (i) and (ii) we get AMU-2010
na =48 and nb =96 and Ans. (a) : We have,
~ n(n—l)ab_2160 2 4 6
- 2+43x 443y 6+3z
96(n—1 2 2 2
4g+ 282125160 oy 2
2 4 6/ 0 0 O
48 +48 (n—1)a=2160
=1+na—a=45 =2 4 6|+3x3y 3z
a=4andn=12 2x 2y 2z |0 0 O
Then, - =0+0(.. R,=R5=0)
Eb:_g% 98. What are the values of (x, y, z, t) where
. nta+b=12+4+8=24 {X y}z{x 6}{ 4 x+y}=?
95. If A, B are square matrices of order 3.A is non z t -1 2t z+t 3
singular and AB = 0, then B is a (@ (2,4,3, 1) (b) (2,4,1,3)
(a) null matrix (c) (1,3,2,4) (d) (1,3,4,2)
(b) non singular matrix APEAPCET- 23.08.2021, Shift-2
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Ans. (b): We have,

x 6 4 x+y 3x 3y
-1 2t " zZ+t 3 3z 3t
X +4=3x
2x=4 x=2
6+x+ty=3y
2y=8 y=4
2t+3 =73t
t=3
—1+z+t=3z
—1+z+3=32
2z=2
z=1
therefore, the values are (x,y,z,t)=(2,4,1,3)

1 -5 7
99. The trace of the matrix A=|0 7 9|is
11 8 9
(a) 17 (b) 25
(©) 3 (d) 12

AP EAPCET-25.08.2021, Shift-11
Ans. (a) : Trace of matrix A=1+7+9=17
[Trace of matrix means sum of its diagonal elements].
100. Let A be a 2x2 matrix with real entries. Let I
be the 2x2 identity matrix. Tr(A) denotes the
sum of diagonal entries of A. Assume that A=l
Statement I:If A #Iand A #—1 thendetA = -1

StatementII:If
AA=#Iand A#IandA # -1 thenTrA =0

(a) Statement I is true, statement II is true.
Statement II is a correct explanation for
statement I

(b) Statement I is true, statement II is true.
Statement II is not a correct explanation for
statement [

(c) Statement I is true, Statement II is false

From equation (i)

a’=1-bc
a=x+1-bc
d*=1-bc
d= ++1-bc
So,
a=+/1-bc [ a=-d]
d=—/i-bo
A{a b}_{\/l—bc b }
c d ¢ ~J1-bc

|A]=—(1-bc)—be=-1
Statement I is true.

Tr(A)=a+d = +1-bc—+1-bc

Statement II is false

So option (c) is true.

101. The sum of two lower triangular matrices is
always
(a) an upper triangular matrix
(b) an lower triangular matrix
(c) a diagonal matrix
(d) a scalar matrix
AP EAPCET-24.08.2021, Shift-11

a 00 g 0 0
b ¢ O|+h 1 0
d e f j k1
a+g 0 0
=|b+h c+i O

d+j e+k f+l1
So, the sum of two lower triangular matrix is always

Ans. (b):

lower triangular matrix.

102. Which of the following matrices is not a
square-matrix?

(d) Statement I is false, statement II is true R
AP EAPCET-24.08.2021, Shift-I1 (@) [1] (b) }
2 2
Ans.@:Let A<|® O p=|l O -
ns. (c): Let A= = r
c d 0 1 111
= Tr(A)=a+d ) [3 3 3] (d 1 11
A=l 111
a#l, b#0, c¢#0, d=I AP EAPCET-24.08.2021, Shift-11
, |a bila b a’+bc ab+bd Ans. (¢): A square matrix is a matrix in which Number
AT = c dlle dal™ ac+cd  be+d> of column is equal to row.
Gi A2 Hence, option (c) is correct.
tven A= 103. If A is a non-singular matrix such that
a’+bc ab+bd| |1 O A.AT=A". A and B=A"". A"then
= T_ T_
ac+ed be+d | [0 1 (a) AB =1 (b) B.B =1
a*+be=1=bc+d? @) (c) A".B=l (d B".B=l
o R AP EAPCET-24.08.2021, Shift-I1
and ab + bd =0=ac + cd ...(i1) -
Ans. (b): Given,
A=l AT
From equation (ii) ab+bd =0 B=A A
batd=0 Multiplying both side by A, we get-
(@+d 3 BA=A"ATA
atd—O (" b=0) BA = A 'AAT (" ATA = AAT
a=-d BA = AT o ATA=T)
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Taking transpose both side, we get:-
(BA)' =A
=A'B'=A
-1
:BT:—;I;
—p'=1
B
= .. |[BB' =1
1 11
01 2 2 2
104. If A=|1 2 3[,A"'=|-4 3 B |,then
3ol 5 31
2 2
@a=2p=-3 0 a=1p=-1
(c) a=-1,p=1 (d) oc—l -1
’ 277 2
AMU-2018

Ans. (b): Given,

01 2
A=l 2 3
3 a 1

oa=1andB=-1

8

adj(A)z 8 -6 2
oa—06 -1
) 2-30 20-1 -1
,lzadJA: 1 P 6
Al 20-4
o—=6 3
r i
2 2 2
=-4 3 B
> 31
3 2 2
On comparing 8 =—4 = 8a+16=
oa=1
2 2
and =f=>Pf=——=—=-1
20—4 P=p 2-4 -2

105. From the matrix equation AB = AC, it can be

concluded that B = C provided

(a) A is singular (b) A is non-singular
(c) A is symmetric (d) A issquare
AMU-2008

Ans. (b) : According to given summation,
Let  |A]#0

s A exists

Here, it is given that,

AB=AC
Pre-multiplying by A" on both sides, we get
ATAB=ATAC
IB=IC
B=C
So, A is non singular
x 1 2
106. If Al 2 4 x|is a singular matrix and the
-3 3 2
distinct values of x are x; and x,, then x; + x; +
X1X; =
(a9 (b) 11/3
(c) 15/3 (d) 7

AP EAMCET-06.07.2022, Shift-1I
Ans. (*) : It is given that A is singular matrix.
[Al=0
x 1 2
2 4 x|=0
-3 3 2

X (8—-3x)—(4+3x)+2(6+12)=0
8x —3x°—4-3x+36=0

3x*—5x—32=0
X_SJ_r\/25+384
6
X_SJ_r\/409
6
Hence,
5++/409 5—-+/409
Xl = ’X2:
6 6

Now,

X T X+ XX

X:5+@+5—@+[5+@J(5—@J

6 6 6 6
10 25-409
=—+
6 36
_60-384 324
36 36
1 1
107. The matrix A = \/E \/E |
-1 -1
V2 2
(a) Unitary (b) Orthogonal
(c) Nilpotent (d) Involutory

AP EAMCET-17.09.2020, Shift-1

Ans. (¢) : Given,
L
RN
11
V22
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— o5l

A=
V2 2l V2
111
- 2|22 22
11 1.1
—_— — __+_
2'2 22

, |0 0 .
A= 0 0 null matrix

So, A is nilpotent matrix

o
108. If [ P }s to be square root of the two
Y —a

rowed unit matrix, then a,pandy should satisfy
the relation

(@) 1+a*+Py=0
(¢) 1-a’+By=0

(b) 1-a*—=By=0
(d) 1+a*-By=0

then A= {cose —sine}{cose —sine}{cose —sine}

sin® cosO || sin® cosO || sin® cosO

—sin’ O+ cos’ 0

| cos’0-sin’0
cos0sin 0+ cosOsin O

—sinBOc¢cos 0 —sin O cos 9}

« [cose —sin@}
sin® cos6
_ | c0s20 —sin20 || cos® —sinO
[sin26 cos29}Lin9 cose}
_ | cos30 —sin30
- [sin36 cos30 }

110. It for a matrix A, AT+ 1= 0, where I is the
identity matrix of order 2, then A=

@ {1 0} ®) {i 0}
0 1 0 i
i 0 -1 0
© {0 1} @ {0 _J

AMU-2012
AMU-2016 | [Aps. (b) : For a matrices A, A>+1=0
Ans. (b) : Given, i i olli o 1 0
ince =
[0‘ B } illo il Jo -
y o e I_‘l 0‘
. 10 o 4
1ssquarerootof[0 J Atl=—T1+1=0
i 0
Then, Hence A = .
a Bl B |1 0 i
y —ally -a 1o 1 111. The inverse of a symmetric matrix is
r 3 ; (a) skew symmetric (b) symmetric
o + Py 0 _F ”] (c) diagonal matrix (d) none of these
4] Pre’ | |0 1 AMU-2012
= . Ans. (b) : The inverse of a symmetric matrix is always
On comparing we get - i
o+ By=1 symmetric
2 2
o +Py—1=0 _|@ S 10y _ -
Or ot By =0 112. IfA { s .and det (A"") = 1024, then a
_ | cos® —sin6 3 (a) 2 (b) -1
109. If A= |:sin9 cosd :| 5 then A” = (C) -3 (d) 0
_ ) AP EAMCET-04.07.2021, Shift-I
() —cos30  —sin30 Ans. (c) : Given,
sin30  cos30 2 5
- A= a
) cos30 —sin30 _{ 5 _OJ
| —sin30  cos30 and,
© [c0s30 —sin30 det(A")=1024
c
sin30  cos30 2
L a 5] 1024)1°
@ —cos30  sin30 5 —qa =( )
| —sin30 —cos30 =_®-25=2
AMU-2013 =a =-3
Ans. (¢) : Given, 113. If A is a Slew-symmetric matrix then (given n
0 —sin® €N
A= [Cés St } 1. A™is Skew-symmetric matrix.
sin®  cosH 2. A™"is Skew-symmetric matrix.
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(a) 1istrue, 2 is false
(b) Both 1 and 2 are true
(c) Both 1 and 2 are false
(d) 1is false, 2 is true
AP EAMCET-18.09.2020, Shift-11
Ans. (d) : It is given that, A is a skew symmetric matrix
AT =_A>= (AZ?T — (7A)2n

(AZn) A n

A™is sxmmetrlc matrix (statement 1 is false)
(AT = ATy T =A™ 2

(A 1) A2n +1

A™ " is skew symmetric (Statement II is true)
114. Let A and B be two symmetric matrices of
same order. Then , the matrix AB — BA is

(a) a symmetric matrix

(b) a skew-symmetric matrix

(c) a null matrix

(d) the identity matrix

AP EAMCET-2009

Ans. (b) : Given,
A and B be two symmetric matrices of same order.

=>A'=Aand B'=B
Now, (AB — BA)' = (AB)' — (BA)'

— (BIAI _ (A’B’)

=(BA - AB)

=—(AB -BA)

Thus,
(AB-BA)' =—(AB - BA)
Hence, (AB — BA)' is a skew symmetric
115. Let A be a square matrix and I be the identity
matrix of same order. If A = 2A — I, then A"
equals
(a) nA-1
(C) 2n 1

() nA—(n-D)I
(d) 2"'A-1
AMU-2004

A-2"21

Ans. (b) : Given,
A*=2A-1

A be on square matrix,

Multiplymg by A both side,

s AA= (22A DA

()

A=
= 2(2A o IA
=4A 21 -1A {.
=3A-21
Again dlfferencmg by A both side,
AA=(BA-2DA
=3A’-2IA
=32A-1)-2A
= 6A -31-2A
4A =3I
=5A-41
=6A-5I
Hence, An =nA-(n-DI

10
01
0)"' equals

(a) PsinO+Qcos 6
(¢c) Pcos—-Qsin6

A=A}

Slmllarly,

0 1
116. 1If P={ },Q={ 1 0}then (P cosO + Q sin

(b) Psin6—-Qcos 0O
(d) —Pcos0—-Qsinb
AMU-2004

Ans. (¢) : Given,

el

0 1 -1 0

cos6 O 0 sin©

[ 0 cose}{—sine 0 }
cosO sin0

:{—sine cose}

- A is invertible,
—sin 0
sin® cos0

1 0 . 0 1
=cos0 —sin0
o el )

=P cosf — Q sind

117. If A is a square matrix then which of the

following statements is true?

(a) if A”= A and A is non-invertible then A =0

(b) ifA*=0then A=0

(c) ifAi s invertible then A+A' is invertible

(d) if A>= A and A is invertible then A = 1
AMU-2004

PcosO +Qsind =

B cos0
Then, A [

Ans. (d) : If A is a square matrix,

Let, A= ‘

A’=A=1

Hence A? = A and A is invertible then A = I

0 2 0 3a
118. If A= kA= , then the
3 4 2b 24

values of k, a, b are respectively
(a) -6,-12,-18 (b) —6,4,9
(c) -6,—4,-9 (d) -6,+12,18
AP EAMCET-2001

Ans. (¢) :Given,

0o 2 0 3a
A= and kA =
L —4} {2b 24}

0 2k] [0 3a
3k —4k| [2b 24

Comparing the above equations, we get —

-4k =24
k=-6

And 3k =2b

3(-6)=2b

B=-9
And 3a=2k

3a=2(-6)

a=-4
Here,

k=-6a=-4andb=-9

Hence, option (¢) is correct.
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0 1} .
119. A= ,then A™ is equal to
10
1 0 b 11
@ 0 1 ® 1y o
0 0 q 0 1
(© I (d Lo

EAMCET-1994

a h g
Order of matrix |h b f|is3x3
g f ¢

X
And order of matrix {y is3x1
z

Now, we have to compute the order of
a h gjlx

[xyz]lh b f|y].
g f c

So product the orders of the matrices to get the result.
Le.

z

(1x3)3x3)(3x1)
=(1x3)3x1
=1x1
Note : If k is a matrix with order a X b and L is a matrix

with order b x ¢, then matrix KL has the order a x c.

Ans. (d) : Given,
Ao K 1}
110
Here, |A|=0-1=-1
, 0 —1}
Adj A=
-1 0
A :L.Adj (A)
Det.A
At [ 0 —1}
1|-1 0
Al :[0 1}
10
8 -6 2
120. IfA=|-6 7 —4|is a singular matrix, then
2 4 A
Ais
(a) 2 (b) 3
(c) 4 (d) 15
EAMCET-1995
Ans. (b) : Given,
8 -6 2
A=-6 7 4
2 4 A
For a singular matrix determinant of |A| =0
Here,
|A|=2(24-14) +4(-32+12) + M(56 —36) =0
20-80+20A=0
A=3
a h gix
121. Theorderof [xyz]|h b f |y [is
g f cfz
(a) 3x1 (b) 1x1
(c) 1x3 (d) 3x3
EAMCET-199%4
Ans. (b) : Given,
a h gfx
[xyz]lh b f|ly
g f cilz
Here, order of matrix [x y z] is 1 x 3

122. The order of matrix A is 3x5 and that of B is

2x3, then the order of matrix BA is

(a) 2x3 (b) 3x2

(c) 2%5 (d) 5x2

EAMCET-1995
Ans. (¢) : Note : Two matrices are said to be
conformable for multiplication, if the number of
columns of the first matrix is equal to the number of]
route of the second matrix which is equal to 3 in the
above problem.
o BA exists.
i.e, ifA= [aij]n X m and B = [bjk]p xn
then, multiplication of the matrices [B], « o X [Aln « m
routs in matrix [BA], .,
Given,
[Als«sand [B] 23

Hence, order of the matrix [BA]is 2 x 5

1 01
123. Thematrix (2 1 0 |[is

311
(a) non-singular
(c) skew-symmetric

(b) singular
(d) symmetric
EAMCET-1998

Ans. (b) : Given,
1 0 1
210
13 1 1
Here,
1 0 1
10 2 0 21
2 1 0=1 -0 +1
11 31 131
31 1
=1(1-0)-0+1(@2-3)
=1-1
=0
.. It is a singular matrix
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cosa+isina  cosp+isinp (c) A, B are square matrices of the same order
124. The real part of sinp+icosp  sinc+icosa is (d) number of columns of A = number of rows of
i i ino +1i B
equal to WB JEE-2011
(a) 0 (b) 1 . Ans. (c) : Note : “Addition of matrices is possible only
(c) 2cosa (d) 2sinp when they are of same order.”
i EAMCET-1999 | I ¢t M be a matrix of order m x n and N be a matrix of
Ans. (a) : Given,, order pxq
coso +isino  cosP+isinf3 .. M + N is defined so, order of M and N must be same.
sinB+icosp sina+icosa =—m=pandn=q _ o
Here [(cosa. + i sina) (sino. + i cosc) — (sin + i cosp) Moreover, product pf two matrices M, N is possible .1f
(cosP + i sinp)] number of column in M is same as Number of rows in
= [(cosa sina + i cos’o. + i sin’a sino. cosol) — (sinp —~n=p—=m=n
cosp + i sin’p + i sinp cosp) ) p . ¢
We know that, 2=1 H M and N are square matrices of same order.
= [cosa sin(% + i(cozszoc + sin’a) — sino cosa] — [sinf ence, option (¢) is correct.
cosP +1 (sinPB + cosPB — cosp sinf) | 3 x-1] | . .
?(figr SQ(]I’)i]Ilg,(;VC get 128. If A= ax+3 x4+2 is a symmetric matrix,
i) —i()]= .
- L then the value of x is
Real part=0+i10=0 (a) 4 (b) 3
cos® sin® 0 (c) 4 (d) -3
125. 1If the matrix | sin®@ cos® 0 |is singular, then S . WB JEE,'Z(.)H
Ans. (g) : It is given that, A is a symmetric matrix i.e.,
‘ 0 0 1 A=A
0 is equal to 3 x—1 3 2x43
T = =
(@ m (b) Y 2x+3 x+2 x—-1 x+2
- T =>x-1=2x+3
EAMCET-1999 | 129. The rank of the matrix
Ans. (d) : Given,, 4 2 (1-x)
[cos® sin® 0 5 k 1 |[is1,then
sin® cos® 0 6 3 (1+x)
| 0 0 1 5 1 5 1
For a singular matrix, determinant is zero (@) k= 5’ X= 3 (b) k= o’ X # 3
(cos® sin® 0 1 5 5 1
k=—,x=— d) k#—, x=—
= sin® cos6® 0(=0 © 5 * 2 @ 2 : 5
0 0 1 AP EAMCET-19.08.2021, Shift-1
= ¢0s0 cosO — sinO sind = 0 Ans. (a): Note : Rank of a matrix is defined as the
= 0520 = sin%0 Number of non-zero rows of a matrix in its echelon
N form.
0= 2 Here, We have
126. If A is a square matrix then, 42 1-x
(a) A+TA is symmetric 5 k 1
(b) AA" s symmetric
(c) A"+ A is skew-symmetric [6 3 Tex],
(d) ATA is skew symmetric R; > R;+R;
WB JEE-2009 [4 2 1-x
Ans. (a) : We know that, 5ok 1
(A+AT)T:AT+(AT)T
=AT+ A 110 5 2
A+ AT is symmetric matrix R; > R;— 2R,
127. If A and B are two matrices such that A + B "4 5 1—x
and AB are both defined, then
(a) A and B can be any matrices 5 k 1
(b) A, B are square matrices not necessarily of 0 5.2k 0
the same order -
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5
Rz—)Rz—ZRI
4 2 1-x
0 kfé 5x—1
2 4
0 5-2k 0
For rank 1 one raw must be non-zero
So, 5-2k=0=> kz%
Sl
4 5
To get rank 1 of matrix then k =—, x:%

130. Let I denote the 3 x 3 identity matrix and P be
a matrix obtained by rearranging the columns
of I. then
(a) there are six distinct choices for P and det (P)
=1

(b) there are six distinct choices for P and det (P)
=+1

(c) there are more than one choices for P and
some of them are not invertible

(d) there are more than one choices for P and P!
=1 in each choice

WB JEE-2014

Ans. (b) : Given,
1

0
I= 1
0

- O O

0
0
Det (I)=1

If we take I as

M:

oS = O
[ R
—_ o O

Then, det(M) =1

(c) A isnot invertible

d) A"=

O for a positive integer m

WB JEE-2014

Ans. (a) : Given,

A=

Here, A x

0

Similarly,

A

of) wnlz) o
ES
o))
el ()
(7]
[ 2 j o

005(2 XE) sin[Z X
n

—sin(2 xﬁj c0s£2 X
n

0

EEEGE
=) of) «

—sin

0

COS[E) 0
n

0 1

2sin (2_11) cos
n

2n

0 1

—j cos(2x2—nj 0
n n

(_

In the same way, these are four other possibilities, r 7
r r 1 COS(Z"I xz—n) sin(2“1 xz—n) 0
1 0 0[|0 O 1 n n
0 0 1,1 00
’ . 2n 21
A" =| —sin| 2" x=—| cos| 2" x—j 0
01 0)|0 1 0] [ n j ( n
[0 1 o][0o 0 1] 0 0 1
0 0 1,0 1 O 10 0
1 0 0j|1 0 O] 1o 1 ol=
Which will give a determinant either —1 or 1. B
Hence, these are six distinct choices for P and det (P) = 1. 001
131. Let n>2be an integer, And
cos(2n/n) sin(2m/n) 0 cos(2“2><2—n) sin(Z“zxz—ﬁj 0
A =|-sin(2n/n) cos(2n/n) 0|and I is the n n
0 0 ! A —sin(Z“z xz—“j cos[Z“z xﬁj 0]=1
identity matrix of order 3. Then, n n
(a) A" =TandA™" #1 0 0 1
. -1 .- .
(b) A™ =1 for any positive integer m - A" =1 for any positive integer n.
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132. If A and B are two matrices such that AB = B
and BA = A, then A’ + B? equals
(a) 2AB (b) 2BA
(c) A+B (d) AB
WB JEE-2015
Ans. (¢) : Given,
AB=A ...(0)
BA=B ...(i1)
From eq" (ii)
BA=B
B x (AB)=B
B’A=B
From eq" gii)
B°A=BA
B*=B
From eq" (i)
A x (BA)=A
AB=A
From eq" (Zi)
AB=AB
A=A
Hence, A’+B’=A+B
2 00
133. If the matrix A=|0 2 0 |then
2 0 2
a 0 o0
A"=|0 a 0/|,n e N, where
b 0 a
(a) a=2",b=2" (b) a=2"b=2n
(c) a=2",b=n2"" (d a=2"b=n2"
WB JEE-2016
Ans. (d) : Given,
2 00
A=|0 2 0
2 0 2
1 00
210 1 0
1 0 1
1 0 0][1 0 0 1 00
= A’=2*0 1 00 I 1|=2*0 1 0
1 0 1|1 0 1 2 0 1
1 0 0
= A’=2°|0 1 0| andsoon
13 0 1
1 00
We can observe that, A"=2" {0 1 0
n 0 1
By comparing we geta=2", b =n2"

134. Let P be the set of all non-singular matrices of
order 3 over R and Q be the set of all

(a) P is proper subset of Q
(b) Q is proper subset of P
(c) Neither P is proper subset of Q nor Q is
proper subset of P
(d) Pn Q= ¢ the void set
WB JEE-2017

Ans. (b) : Since, All the orthogonal matrix are non —
singular matrix.

.. Qs proper subset of P.

orthogonal matrices of order 3 over R. Then,

135. In a third order matrix A, a;;, denotes the
element in the i th row and it j th column.

If a;;=0 for I =
=ifori>j
=—1fori<j

Then the matrix is

(a) skew symmetric

(¢) not invertible

(b) symmetric
(d) non- singular

WB JEE-2018
Ans. (a,¢) : Given,
0 -1 -1
A=|1 0 -1| skew symmetric
1 1 0
0 -1 -1
|Al=1 0 -1
1 1 0
|A|=0+1(0+1)-1(1-0)
|Al=0
|A|:0 = non-invertible
136. The least positive integer n such that
T . ml
cos— sin—
4 is an identity matrix of order
—sin”  cos™
4 4
2is
(a) 4 (b) 8
(c) 12 (d) 16
WB JEE-2018
Ans. (b) : Given,
i T .n |
cos— sin—
4 4
LT s
—sin— cos—
L 4 4
It can be written as
BLE
V2 2
IR
L V2 2
X A 1
Let A= where, A =—
LA V2
Al AOA|l A A _ 0 227
A Al|-A A 200
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A= 0
A2

2h
0

L

? 0 2\
2070

RREE
"

-1 7 0 13 11 5
137. If|2 1 -3|=A,Then|-7 -1 25|is
3 4 1 21 -3 -I5
(a) A’ (b) A’—A+I,
(c) A*-3A+1 (d) 3A% +5A -4,

(I; denote the det of the identity matrix of order

3)

WB JEE-2018

A=

13
Adj A=|-11
5

Det (adj (A))

Ans. (a) : Given,

17 0
2 1 -3
34 1
7 21
-1 -3
25 -15
_ |A n—1 :|A|3—1

=|A[ =A?

138. Let A be a square matrix of order 3. Choose
the correct option regarding the following

statem

I. There exists a matrix B of order 3 such

ents

that AB =1;

II. There exists a matrix C of order 3 such

that CA=1;
III. A is invertible
(a) Only III implies I and IT
(b) I, IT and IIT are equivalent statements
(¢) InIandII, B can be different from C

(d) None of the above

AP EAMCET-22.09.2020, Shift-1I

C=LA"
Cc=A"

Ans. (b) : From statement (1), AB =1;
B=LA"
=B=A"

From statement (II) CA =1;

()

...(ii)

From equation (i) & (ii) A is a invertible matrix

So, statement (1), (1) & (II) are equivalent

3 3 4
139. IfA |2 -3 4|,thenAATisa
0 -1 1

(a) Symmetric matrix

(b) Skew- Symmetric matrix
(c) Singular matrix
(d) Inverse of A

AP EAMCET-05.07.2022, Shift-I

Ans. (a) : Given,

3 3 4
A=|2 3 4
0 -1 1
3 2 0
A'=-3 3 -1
4 4 1

3 3 473 2 0
Now, AAT=[2 -3 4(-3 -3 -1

0 -1 1][4 4 1
[94+9+16 6+9+16 0+3+4
6+9+16 4+9+16 0+3+4
| 0+3+4 0+3+4 O+1+1
34 31 7

31 29 7

|7 7 2
Here, AA'=(AA")"
Hence, the given matrix is symmetric matrix.
140. Determinant of skew-symmetric matrix of
order "three" is always
(a0 ) 1
(c) Depends on elements (d) —1
AP EAMCET-21.09.2020, Shift-11
Ans. (a) : Determinant of skew — symmetric matrix of]
order ‘three’ is always zero.
141. Let A and B be two square matrices of order 3
and AB = O3 where O; denotes the null matrix
of order 3. Then,
(a) must be A =03, B=0;
(b) if A # O3, must be B # O;
(c) if A=0;, mustbe B # O3
(d) may be A # O3, B#0O;s

WB JEE-2019

Ans. (d) : - the product of two non-null matrix can be
a null matrix.
.. It may be

A#0;,B#0;
142. Let A be a square matrix of order 3 whose all
entries are 1 and let I; be the identity matrix of
order 3. Then the matrix A — 315 is
(a) invertible
(b) orthogonal
(¢) non-invertible
(d) real Skew Symmetric matrix

WB JEE-2019

Ans. (¢) : We know that,

]

Here, det A =1
ad—cb=1
a—»>A b
Now, A-AlL =
c d-A

Matrix and Determinant
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=det(A-AL)=0
—Ma+d)tad-cb=0
** roots are imaginary

D<0
(a+d) —4 (ad—-cb) <0
(a+ d) <4
12 24 5
143. Let A=| x 6 2|.The value of x for
-1 -2 3
which the matrix A is not in variable is
(a) 6 (b) 12
(c) 3 (d) 2
WB JEE-2020
Ans. (¢) : Given,
12 24 5
A=lx 6 2
-1 2 3
For matrix to be non-invertible, det A =0
12 12 5
|A|=2{x 3 2/=0
-1 -1 3
= x=3(" C, and C, are identical)

144. Let A and B be two non-singular skew
symmetrlc matrlces such that AB = BA, then
A’B* (A"B)" (AB™)" is equal to

(a) A (b) —B*
(c) —A* (d) AB
WB JEE-2021
Ans. (¢):
AT=—-A,B'=-B |A|¢O,|B|:t0
= A’B? (ATB (AB 1) B! A exist
=AB*B (A" (B (AB)’ =B'A"
= A’B. BB (A) (B) (-A) | (AB)'= TAT
=A’B.IA™ (B) (AT)’ (A™H!
=—A’B.A'B'A BB ' =1
=—A.AB (BA)'A
=—A(BA)(BA)' A (*"AB=BA)
=—ALA=-AA=—A’
Hence option (c) is correct.

145. If M is a 3 x 3 matrix such that [0 1 2] M =[10

0],[345] M =101 0], then [6 7 8] M is equal to
(a) [21-2] (b) [001]
() [-120] (d) [91038]

WB JEE-2021

Ans. (¢): Given M = 3x3 Matrix

M=[x, X5 X
X; Xz X
X X X5
[0 1 2]|x, X5 X4 :[1 0 O]
X7 XX X9

|X4 + 2X7, X5 + 2Xg, Xg T 2X9| [l O O] compare
X4+ 2x7=1x5+2x3=0, %6 +2X9=0

Xl XZ X3
[3 4 5]|x, x5 X,=[0 1 0]

X; X3 X
= [3x; +4x4 + 5% 3x, + 4x5 + 5xg 3x3 + 4x4 +
5x0]=[0 1 0]

:>3X1+4X4+5X7:O 3X2+4X5+5Xg:1
= 3x3+4x6+ 5%x9=0

Xl XZ X3
[6 7 8]|x, X5 X

X7 Xy
= [6X1 + 7X4 + 8X7 6X2 + 7X5 + 8X8 6X3 + 7X6 + 8X9]

6X1 + 7X4 + 8X7 = 2(3X1 + 4X5 + 5X7) X4 — 2X7
2 X0 (x4+2x7)=0—1=—1

— 1 is lies in option (c)
So, the answer is [ -1 2 0]

Hence option (c) is correct.

146. Let M and N be two matrices over R of order 2.
Then, MN = NM if.....
(a) One of M and N is a diagonal matrix
(b) Both M and N are diagonal matrices
(c) Both M and N are invertible matrices
(d) None of these options are true in general
AP EAMCET-17.09.2020, Shift-1I

Ans. (b) : Let,

Ll

2 b -
Then, MN= a Hp d
lc d]lr s]|
_|ap+br aq+bs
B pc+dr cq+ds
_ b
and NM= P q}{a
|t s]lc c]
_|ap+qc pb+qd
“|ar+cs  br+ds
Clearly, MN = NM
When,
br=0 qc=0
pc=0 dr=0

orifb=c=q=r=0
Both M & N must be diagonal matrices.

147. If P and Q are two non - zero square matrices
of the same order such that the product PQ =0,
then....

(a) Exactly one of them must be singular

(b) Both P and Q must be singular

(c) Both P and Q must be non-singular

(d) None of the options are correct

AP EAMCET-17.09.2020, Shift-11
Ans. (d) : According to given summation,
PQ =0 (given)

Taking determinant on both sides

[PQl=[P[Q] =
= Either P or Q should be a singular matrix.
Hence, option (d) is correct.
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148. Match the items of List-I with the items of List-
II and choose the correct option.

(d)-B=A-A"
=B '=(A-AH'=AT-A=—(A-A")

List-1 List-I1 —B"=B

A.If A is a non singular | L null .. Matrix B is a skew symmetric matrix
matrix of matrix |B| -0
order 3 and |A| = a, then |
{adj A7 149. Let A be a square-matrix. The matrix AA" is

= always a

B. A is non singular matrix | IL a’ (a) Skew — symmetric matrix
of order 3 (b) symmetric matrix
and B is any matrix of (c) symmetric & symmetric matrix
order 3 such (d) Zero matrix
that AB = O, then B is AP EAMCET-05.10.2021, Shift-IT

C. IIL b Ans. (b) : Here, A is a square matrix then,

1 x x! (AADHT =[(ANH".AT] (By reversal law)
cos(a—b)y cosay cos(a+ b)y = AAT (’_' (AT)T =A
sin(a—b)y sinay sin(a+ b)y s AA' is symmetric
does not depend on Hence, option b is correct.

D. A is a square matrix of | IV.a 150. In the set of all 3x3 real matrices a relation is
order 3 aan . defined as follow. A matrix A is related to a
B=A-A, then B is matrix B, if and only if there is a non-singular

V.0 3x3 matrix P, such that B=P'AP.
The correct answer is This relation is
A B C D (a) reflexive, symmetric but not transitive
(E) ﬁl iv ig {] (b) reflexive, transitive but not symmetric
((cg 1 v mo1 (c) symmetric, transitive but not reflexive
(d) I I vV (d) an equivalence relation

AP EAMCET-21.04.2019, Shift-11
Ans. (d) : According to given problem,
(A) We have a non-singular matrix of order 3, |A| =a

e Afadi AV =L oAt L
gy P
1
T

- L |ap=a

e

(B) Here, It is given that for a non-singular matrix A of]
order B, AB=0

[+ [adj A| = |A[",if order of Ais3. ]

WB JEE-2013

Ans. (d) : According to given summation, let the
relation defined as

R = (A, B)|BP'AP
For reflexive A = 1" Al

(A,A)e R

R is reflexive
Now, for symmetric:
let (A,B)eR
B B=P'AP
PB=P' AP
PB = AP
PBP'=A
(B,A) € R = is symmetric
For transitive:
let (A,B)eR,(B,C)eR

= |AB|=0 A=P'BPand B=Q'CQ
= |A|[B|=0 A=P'Q ' CAP=(QP)' C(QP)
(A,C) eR
= |B| =0 ( |A| # O) R is transitive
And matrix B should be null matrix. " R is reflexive, symmetric and transitive
1 2 So, R is an equivalence relation.
X X
(c) Here, A=|cos(a—b)y cosay cos(a+b)y 1020 ro o
sin(a _ b)y sin ay sin(a + b)y 151. If I=/0 1 O|land P=|0 -1 0. Then,
= 1[cos ay sin (a + b) y — cos (a + b)y sin ay] —x [cos (a 001 0 0 -2
—b)ysin(a+b)y—-cos(a+b)ysin(a—b)y] the matrix p3+2P2 is equal to
+x2 [cos (a—D) y sin ay —sin (a — b) y cos ay] (a) P (b) I-P
= sin (by) — x sin (2by) + x* sin (b) (c) 21+P (d) 2I-P
.. Determinant A does not depend on a. WB JEE-2013
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Ans. (¢) : We have,
1 00 1 0 0
I={0 1 O|and|O -1 O
0 0 1 0 0 -2
Here,
The characteristic equation of P is
[P—nl=0
-7 0 0
0 -l-n 0 |=0
0 0 -2-7
1-m) {1+m)2+m)}=0
(1-7) Q+mn)=0
227 +n-1m=0
w42 —n-2=0
We know that, caylay Hamilton theorem states that
'Every square matrix satisfy its characteristic equation
P’+2P°-P-2[=0
P’ +2P* =P +2I

NA 1
Also, given x = V2 = LL}

cosE —sinE L
152. If P= 4 and x=| V2 Then,
sinE cosﬁ L
4 4 V2
P*X is equation .............
__L_
0 7
a b
o [] P
V2 ]
__L_
-1 V2
¢ d
o] Ul
L V2
WB JEE-2013
Ans. (¢) : We have,
P ) 1 1
cos— —sin— - =
p_| 4 (V2 2
. 1 1
sin— cos— — —
V22

Now,

PZ—P.P—lF —1}{1 —1}
211 11 1
-1-17 1[0 2] [o -1
—1+1} _5{2 0}{1 0}
P3—P.P2—LF _1}{0 _1}

V201 1)1 0
1 fo-1 —1-0] 1 [-1 -1
E[OH —1+0}_2[1 —J

2 -1 4
3 2 5

50 3 .
, then B is
B
) 8§ 1 2
-1 10 -1

1
d 8 1 2
@ 1 10 1

@ 8§ -1 2
a
-1 10 -1
Jamia Millia Islamia-2008

153.If2A+3B=[ }andA+2B=

)
@14 10 4

Ans. (b) : Given,

2 -1 4 .
2A+3B= (1)
3 25
503 .
A+2B= ...(11)
1 6 2

Multiply equation (ii) by 2 and subtracting equation (i)
from (ii)
We get,

50 3] [2 -1 4] 8 1 2

B=2 - , B=
1 6 2] |3 2 5] -1 10 -1
x—4 2x 2x |

2x x-4 2x

2x 2x  x-4|
then the ordered pair (A, B) is equal to
(a) (-4,-5) (b) (4,3)
(c) (4,5) (d) (4,5)
JEE Main-2018

154. If = (A + Bx) (x — A,

Ans. (¢) :
Let,

A=
2x 2x
Ci>C+C+C
5x—-4 2x
5x—-4 x-4
5x—-4 2x
1 2x
=(5x-4)1 x-4 2x
I 2x x-4
R, > R,-R,and R; > R; - R,

2x

2x
x—4

2X

A=
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1 2xX 2x
:(5x—4)0 -x-4 0
0 0 -x—-4

Expanding along C,, we get -
=(5x-4)[(x +42 x+4)-0]
=5x4) (x+ 4)
(5x 4) (x +4)* = (A +Bx) (x—A)* (Given)
=—-4andB=
(Aa B):(749 5)

2a

a-b-c 2a

2b b-c-a 2b

2¢ 2¢ c—a-b
+a+b+c),x#0anda+b+c=0, then x is
equal to
(a) (a+b+c)
(¢) 2(a+b+c)

155. If =(a+b+c)(x

(b) 2(a+b+c)
(d) abc
JEE Main 11.01.2019, Shift - 11

2a 2a
b-c-a 2b
2¢ c—-a-b

a—-b-c
2b

2c
R, —> R, +R, +R;

Ans.(b): A=

a+b+c a+b+c a+b+c
2b b—c-a 2b
2¢ 2¢ c—a-b
1 1 1
A=(a+b+c)|2b b-c-a 2b
2¢ 2¢ c—a-b

A=

C,—>C,-C
C, »C,-C,

1 0 0
A=|2b —(a+b+c) 0

2c 0 —(a+b+¢)
=(@+b+c){(a+b+c) -0}
=(a+b+c)
(a+b+c)(x+a+b+c) *(a+b+c)
(x+a+b+c)Y=(a+b+c)
xtatb+c=x(a+tb+c)
x=-2(a+b+c)

X sin® cosO

(a+b+c)

156. If Al = —sin0 —X 1 and Az =

cos0 1 X

X sin20 cos20
—sin20 1 |x # 0, then for all 0

c0s20 1 X

o

(@) Aj+A=-2(x+x—1)
(b) A — Ay =-2%
(C) Al + A2 = —2X3
(d) A;+ Ay =%(c0s20 — cos40)
JEE Main 10.04.2019, Shift - I

—X

Ans. (¢) : Given,
X sin® cosO
A= |-sin0 —x 1
cosO 1 X
=x (—x*— 1) — sinf (—x sind — cosh)
+ c0s0 (—sind + x cosO)
= x> —x + X (sin’0 + cos’0)
=X’ —x+x
X sin20 cos20
—sin20  —x 1
cos260 1 X
= x[(=x* — 1)] — sin20 (—x sin 26 — c0s20)
+ c0s20 {—sin20 + x c0s20}
=X’ —x + x 5in°20 + sin 20 c0s20
— sin 26 c0s20 + x cos” 20

A2:

=X =A+tA=x-X=-2%X

Xy z

157. Let A= |y z x|, where x, y and z are real

Z XYy

numbers, such that x +y + z> 0 and xyz = 2. If

A? =1, then the value of X +y* + 2% is ........
JEE Main 25.02.2021, Shlft 1

Ans. (7) : Given,
X y z
A=|y z X
Z X Yy
Xy z
Al=ly z x
Z X Yy
= X(yz—X) ~ Yy~ 20) + 2 (xy - 7)
=— (X’ +y + 72— 3xyz)
A’=1; (Given)
|A2|—\13\—1
IAI—l
{(x +y +7° - 3xyz)}i=1
x-l-y3+z3 3xyz=1
X +y +2 =1+ 3xyz
=1+3Q2) (" xyz=2)
=7

158. Let A be a 2 x 2 real matrix with entries from
{0, 1} and |A| # 0. Consider the following two
statements
(P) If A #1,, then |A] =-1
(Q)If|A| =1, then tr(A) =2
where I, denotes 2 x 2 identity matrix and tr(A)
denotes the sum of the diagonal entries of (a)
Then,

(a) (P) is false and (Q) is true
(b) Both (P) and (Q) are false
(c) (P) is true and (Q) is false
(d) Both (P) and (Q) are true
JEE Main 02.09.2020, Shift - I
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Ans. (a) : Given, A be a 2 x 2 real matrix with entries
from {0, 1} and |A| # 0, then following matrices are
possible cases.

@ A= | here|Alo1
i) A= ,here | A |=
0 1

11 10
or ,here | A =1
10 1 11

and tr (A) =2

(i) A =

[0 1
(i) A= }, here A= 1, and |A|=-1

0
1 0
1

1 01
or , here A#1,
1 0 11

and |A|=-1
So, the given statements,
(P) It A # 1, , then |A| = — 1 is prove as cases (iii) and
(iv), but in case (ii)) A # I, and |Alk =1
(Q) it |A] =1, then tr (A) = 2, is true as cases (i)f and
(ii) .

a b a 0
159. Let A = and B = # such that
¢c d b 0

AB =B and a + d = 2021, then the value of ad —
bc is equal to ........ .
JEE Main 17.03.2021, Shift - 1T

(iv) A =

Ans. (2020) : Given,
a b a 0
A= and B = #*
c d b 0
ie. B#0 and AB =B
| AB-B|=0
| B(A-1)|=0
B0
[A-1=0
a-1 b B
c d-1
(a-1)(d-1)-bc=0
ad—-a—-d+1-bc=0
ad—(a+td)+1-bc=0
ad—2021+1-bc=0
ad — bc =2020
2 3
160. Let A = ol’ a €R be written as P + Q,
a

where P is a symmetric matrix and Q is skew
symmetric matrix . If det (Q) = 9, then the
modulus of the sum of all possible values of
determinant of P is equal to

(a) 36 (b) 24
(c) 45 (d) 18
JEE Main 20.07.2021, Shift - I

Ans. (a) : Given,

23] ;2 a
A= JAT=
a 0 30

_ A+AT +A—AT
2 2

A

—_ AT
Let,

3-a] [
2 2

a—3 -0 a—-3

2 2 2

Q=9 (Given)

0(3—21](21—3)_9
2 2
(a-3)’=9x4

a-3=%6
a=9,-3

Q= =

3-a
2
0

Det

2

P= or
a+3

2 2

[P|=-36 0or 0
|-36 + 0] =36

p

a b 2 o
161. IfA= and A" =
b a B a

} , then

(a) a:a2+b2and[3:ab

(b) a.=a’>+b*and p =2ab

(c) onzazwhbzandﬁzasz2

(d) a.=2aband p =a’+ b

AIEEE-2003

Ans. (b) : Given that,

A= and A° =
b a B «
a b

_|a*+b’ ab+ba| [o B
_Lb+ba b2+a2}_[ﬁ OJ
a=a’+b’ and B = 2ab
0 2q r
162. LetA=|p q -r|.IfAA" =1, then |p|is
P q r

A-A=A°

So,

(@) % (b) %

©

1
d) —
g @ %

JEE Main 11.01.2019, Shift - I
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Ans. (b) : Given that,

AA" =1,

[0 29 r][0 p p][1 0 O]
p 9 -r|(2g q —q(=0 1 0
p —q r r -r r 0 0 1]

[0+4q>+1r° 0+2q°-1* 0-2q° +1° |
042 -1 pl4+gi+r’ pi-gi-r’
0-2¢%+1> p*—q* -1 pi4q+r
1 00
=0 1 0
0 0 1

We know that, if two matrices are equal then
corresponding elements are also equal, so

4+ =1=p +q+r (1)
2¢° ¥ =0, =2¢" ..(ii)
And, p'—q*-r*=0 ...(iii)
Using equation (i) + (iii), we get —
1
2 _
P
Ip|=—=
2
1 00
163. LetP =3 1 0| and Q = [q;] be two 3 x 3
9 3 1
+
matrices such that Q — P* = ;. Then Qo1 T
q;,
equal to
(a) 10 (b) 135
(© 9 (d) 15

JEE Main 12.01.2019, Shift- I

Ans. (a) : Given that,

1 0 0] [0 0 0] 1 00
P={3 1 0|=[3 0 O[+|0 1 0
9 3 1|19 3 0|l |0 01
Let, P=X+I
P’=1+X)’
=1 + °Ci(X) + Cy(XD) + Cy(XP) +.....
*Cs(X%)

wI"=LI-A=Aand (a+X)" =
"C,a" +'C, "' X +....+'C, 1"
000

0 00

0 0 0/]|0O 0O O
Here, X*=|3 0 0|3 0 0=
9 3 0/|9 3 0 9 0 0

And,

0 00
+10/0 0 O
9 00

So,

W o O o o o

1 0 0
=15 1 0
135 15 1
2 0 0
Q=1+P'=|15 2 0|=[q,]
135 15 2

Q21=15,Q3=135and Q3 = 15
Qu+Qy _15+135 150

L 1 O O O o o o

And,

So, = ==
Q,, 15 15

164. If A an 3x3 non-singular matrix such that AA'
=A'A and B=A"A". then BB' is equal to
(a) I+B b) I
(c) B (d B)
JEE Main-2014

Ans. (b) : Given,
If A an 3 x 3 non-singular matrix such that AA' =
and B=A"'A'
If A is non-singular matrix, then |A| # 0
Given, AAT=A"Aand B=A"'A"
BB'=(A"'A"T) (AT'AT)
= A AT A(A—I)T
=ATAAT(ATH
— AT(A—I)T — AT(A—I)T
=(A'A)'=1"=1 [+ [AB]"=B'A"]
If ® # 1 is the complex cube root of unity and

A'A

[+(A]) = A]
[+ AAT=ATA]

165.
. o 0 7.
matrix H = 0 , then H" is equal to
0}

(a) H
(c) -H

() 0
(d) H?

AIEEE-2011
Ans. (a) : Given that, ® # 1 is complex cube root of]

.

®
unity and matrix H = [0

o 0
H =
0 o
H= o’
H70 — (0)2)70
HO = 40
As we know that, if ® is a cube root of unity, then
Hop = 0040 = 34072
H70 = 5
H70 =1 o
H70 =H

3x46 2
@

[H= o]
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cosa —sina 3
166. LetA=| , (o € R) such that A" =
sina  cosa
0 —
X . Then the value of a is
e
a) — b) 0
(a) 3 (b)
e
c) — d) —
© 64 @ 16
JEE Main 08.04.2019, Shift - I
Ans. (¢) : Given,
cosa —sina
A: ( i j
sina  cosa
A2 | COs2 —sina || cosa —sina
sina cosa || sina  cosa
_ | cos2a —sin2a
sin2a cos2a
; |cos2a —sin2a || cosa —sina
A =
sin2a cos2a || sina cosa
_ | cos3a  —sin3a
sin3a  cos3a
Similarly,
0 cos32a -—sin32a
A =
sin32a  cos32a
According to question,
AR 0 -1
1 0
cos32a —sin32a _O -1
sin32a cos32a | |1 0
cos32a =0 and —sin32a = -1
3221:E ,nel
2
b
a = —
64
167. The total number of matrices A =
0 2y 1
2x 'y -1[,(x,yeR,x#y) for which A" A
2x -y 1
=3Lis
(a) 2 (b) 4
(c) 3 (d) 6
JEE Main 09.04.2019, Shift-IT
Ans. (b) : We have,
0 2y 1
A=[2x y -1
2x -y 1
0 2x 2x
Now, AT =|2x y -y
1 -1 1

Now given condition, A" A =3I,

0 2x 2x][0 2y 1 300
2y 'y -yl||2x y -1|=/0 3 0

-1 1 2x -y 1 0 0 3

'8x> 0 0] [3 0 0
0 6y 0|=|0 3 0

0 0 3 0 0 3

8x% = 3, x= im

6y’ =3, y:im

cos@ isin0 n 5
168. If A = | | , |0=—land A° =
isin@ cos0 24
a b
{ (J , where i= J-1 , them which one of the
c
following is not true?
(a) a°—d*=0 (b) a*-c*=1
(c) aszzzé (d) 0<a’+b* <1
JEE Main 04.09.2020 Shift - I
cosO® isinB
Ans. (¢): A= .
isin® cos6
N A2 cos® isin® || cos® isin@
ow, =. . ..
isin® cosO | |isin® cosO
| cos’6-sin’6  2isinBcosO
2isinBcos® cos’O—sin’O
| cos20 isin20
isin20 cos26
Similarly,
s | cos50 isin50
1sin50 cos56
s |a b cos50 isin50
A = =
c d isin50 cos560
(1) a’ —d” = cos”* 50 — cos*50 = 0
(ii) a’— ¢’ =cos® 50 +sin’*50 = |
(iii)  a*—b*=cos’ 50 +sin’50 =1+ 1/2
Which is not true.

169. Let o be a root of the equation x> + x + 1 =0

1 1 1
and the matrix A = —|1 o o’ |, then the
\/5 2 4
1 o «
matrix A" is equal to
(a) A’ (b) I
(c) A’ (d A

JEE Main 07.01.2020, Shift- I
Ans. (a) : We have equationx” +x+1=0

—1+4/3
o=

2
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w:71+ and ®* = V3
2 2
: 1 1 1
Matrix, A=—|1 o o?
B
1 o o
Putting, 0. = ®
. 1 1 1]
A=—|1 o o
ﬁl o o
We know that, ) )
o =1
1'1 1 1]
A=—|1 o &
‘/51 )
. 0) 0)_
: 11 1 1 1
Now, Az:[ﬁj 1 0o 0|l o o
1 o oll o o
1 0 0
A’=1(0 0 1
10 1 0
1 0 o[t 0 0
A*=10 0 1|0 0 1
10 1 0JJ0 1 0
(1 0 0
A*=10 1 0
0 0 1
Now, =A% =A% A
:(A4)7A3 :IA3
A31:A3

170. The number of all 3 x 3 matrices A, with
entries from the set {—1, 0, 1} such that the sum
of the diagonal elements of AA" is 3, is ........ .

Sum of diagonal element

9¢; +9¢;+3 9¢, +3 9c,

8. 9c,
9!

—X

3l6!

9x8x7

= ><8
3x2

8

= 672

Let A be a symmetric matrix of order 2 with
integer entries. If the sum of the diagonal
elements of A’ is 1, then the possible number of
such matrices is
(a) 4
(c) 6

() 1
d 12

JEE Main 26.02.2021, Shift - I
Ans. (a) : Let A= [2

§
el

| a’+b® b(a+c)
b(a+c) b>+c’

Now sum of diagonal element
AP=a’+2b°+c* =1
a=1thenb=0andc=0
a=0thenb=0,c=1
a=-1b=0andc=0
a=0,b=0 c=-1

Hence the possible number of matrix is 4

1 -a
172. 1If for the matrix, A = [ B } , AA" =1, then
o

the value of o* + B* is
(a) 4
(c) 2

(b) 1
d 3
JEE Main 25.02.2021, Shift - IT

. e 1 =
JEE Main 08.01.2020, Shift - I Ans. (b) : A = a
Ans. (672) : Let A= a B
a b ¢ a b g . 1 +a
AAT=|d e fl,AT=|d ¢ h ATl e
g h 1 c f 1 1 —o 1 o
2 12, .2 AA" =
a“+b +c ——- o BJl-o B
=| - a+elf- I+o a-af 10
- —g +h*+i’ - cBe
g a-af o’ +B 0 1
_ .2 2 2 2 2 2 2 2
=a’+b+c+d+el+ P+ g +hr+iP=3 . -
By comparing 1+a =1
9c, x1=9c, =0 =0
9C3><1:9C3 And (12""[32:1
! 2_
9c3xi=9c3(3) pr=1
21 p==1
1 4 pd_ 4
9C3X329C3(3) Then o' +B*=0+(1)
2! =1
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173. Let M be any 3 x 3 matrix with entries from
the set {0, 1, 2}. The maximum number of such
matrices, for which the sum of diagonal
elements of M" M is seven, is ........

JEE Main 24.02.2021, Shift - 1

175. The total number of 3 x 3 matrices A having
entries from the set (0, 1, 2, 3), such that the
sum of all the diagonal entries of AA" is 9, is
equal to

JEE Main 16.03.2021, Shift - 1

Ans. (540) : Given,
M is 3 X 3 matrix,

a b c
M=|d e f
g h i
a d g
M'=/b e h
c f i
a d glla b ¢
Now, M™M=|b e hi/d e f
c f iflg h i

It is given that,
Sum of diagonal element of M'M = 7
Attt d e+ g+ it =T

Case-I: Sum (1's) and two (0's)

’C, =36
Similarly,
Case-II: One (2's) and three (1's) and five (0's)

!

o =504

5131
Hence, the total number of such matrices = 540
174. L3et a, b, ce R be

all non - zero and satisfy a* +

b° + ¢ = 2. If the matrix A =
a b ¢
b ¢ a |satisfies ATA=I, then a value of abc
c a b
can be
1 1
a) —— b) —
(a) 3 (b) 3
2
(c) 3 (d) 3

JEE Main 02.09.2020, Shift - I1

Ans. (b) : Given,
ATA =1
a’+b’ +c’=1

And, ab+bc+ca=0

Now,
(a+b+c)=a’+b>+c’+2(ab+ bc +ca)
(@a+b+c) =140
at+b+c=%1

So,

a’ + b’ + ¢ — 3abc = (atb+c) (a*+ b® + ¢? — ab— be —
ca)

=1(1-0)
A +bi+c—3abc=1
2— 3abc=1
abc:l
3

Ans. (766) : Given,

AA"=9
Set (0, 1,2, 3)
al aZ a3
Let, A=|b b, b,
Cl C2 C3
a, b ¢
A'=|a, b, c,
a3 b3 C3
Now,
a, a, a;fla b ¢
AA"=|b b, b,|la, b, c,
Cl CZ C3 a3 b3 C3

Sum of diagonal element =9
al +b} +cf +a5+bl+cl+a; +bj+c; =9
9=(1+1+1+1+1+1+1+1+1)
Or, 9=(1+4+4+0+0+0+0+0+0)
Or, 9=9+0+0+0+0+0+0+0+0)
Or, 9=@4+1+1+1+1+1+0+0+0)
Total permutation in case-1 = 1

!
Total permutation s in case-II = % =252
o 12!
Incase llI= —=9
8!

!
In case IV = o =504
5131
Now, Total permutations = 1 + 252 + 9 + 504 = 766

176. The number of elements in the sets

a
A=
o

and(I-A)' =1-A®
where I is 2 x 2 identity matrix, is
JEE Main 31.08.2021, Shift - 11

b
d] :a,bandd € {-1,0,1}

Ans. (8) : We have,
(I—Af:I—A3
P-A’—3A+3A2=1-A°
3A’-3A=0
3AA-1)=0

A’=A

A'=A

a bljla b a b
[o d}{o d}{o d}
a’ ab+bd a b
{o & }:[0 d}

Comparing both the equality,
a“=a

For,

a=0,1
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gzzodl 10 ol[1 0 0] [1 0 0

=V, 3 _ —

ba+d)=b A=l 0 =121
atd=1 1 0 0ff1 0 0] [T 0O

If b=0=(a,d) =(1,0),(0,0), (1, 1),(0, 1) -

Ifa+d=1=(1,0),(0, )andb==1 0 oyt 0 0] 1 00

Total number of elements =4 + 4 = 8§ A*=|2 1 1/|0 =3

0 2 R 0 0 0 0| [1 00
177. 1If the matrix A = 1 satisfies A (A" +3)) -
K -l "1 oot oo][1 00
=2l then the value of K is
A"=|n-2 10 l|=|n-1 1 1
1 1
@ = ®) - | 1 0 0]l 00 1 00
(c) -1 1 -
JEE Main 27.08.2021, Shift-1|| = 0o b0 01000
Ans. (a) : Given, AE AP0 —] 2024 1]-[2019 1 1|=|5 0 0
- 1 00 1 0 0] |00 0
) 0 2 ]
matrix A = K -1 Now,

Characteristic equation of A is 1 00 1 00 0 0 0
|JA=Al=0 A°—A=|5 1 1|-|0 1 1|=|5 0 0
20, 1 00| [1 00| ]00o0
K _1_}\‘ 2025 2020 6
A(1+L1)—2K=0 ATT-ATT=AT-A
A +A-2K=0

o . . 1 0 "

-+ Every square matrix satisfied its own characteristic|| 179 IfP= , then P is

equation, /

: A*+A-2KI=0
A% = K] - A @ {1 0} ) {1 50}
A*=4K’ T+ A? -2 (2KI)(A) 25 1 0 1
A*=4K*1 + 2KI - A — 4KA
AP = @K+ 2K — (1 +4K) A .o () © 125 @ 0

Now, A (A’+3I)=2I 0 1 50 1
A*=21-3A (i) . .

Comparing equation (i) and (ii), we get — JEE Main 25.07.2021, Shift - II
1+4K=3 Ans. (a) : Given,

K=1t 10
2 P=|q
100 5!
178. Let A= |0 1 1|.Then A® — A js equal _
1 o][1 0
100 ) 10
P =1 1 =
to — 1= 1 11
(@) A°~A (b) A’ |2 2
(c) A°—A (d) A® i L o | o
JEE Main 26.08.2021, Shift - II P 10 -
Ans. (a) : Given, 1oL 1 3 1
10 0 2 2
A={0 1 1 10
1 00 P'=In .
Now, |2
1 0 0l[t 0 0] [1 0O 1 0
1 0
A*=[0 1 1[0 1 1]=|1 1 1 Here, P* =| 50 1:[25 J
1 0 0Off1 0 0] |1 00 B2
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1 2 0
180. Let A + 2B = | 6 -3 3|and 2A - B =
S5 3 1
2 -1 5
2 -1 6|. If Tr(A) denotes the sum of all
0 1 2

diagonal elements of the matrix A, then Tr(A) —
Tr(B) has value equal to
JEE Main 18.03.2021, Shift - 1

Ans. (2) : Given,
A+2B=| 6
And,

2A-B=|2
0o 1 2
Equation (ii) x 2, we get —
4 -2 10
4A-2B={4 -2 12
0 2 4
Adding equation (i) and (iii),
5 0 10
5A=110 -5 15
-5 5 5

...(ii)

Tr(A)=1-1+1=1
From equation (i)

1 2 0 1 0 2
B:% 6 -3 3|-12 -1 3
-5 3 1 -1 1

Tr(B)=0-1+0=-1
Hence, Tr (A)—Tr(B) =1—-(—-1)=2.

bz +c2 az az
181. Let A=| b®> c¢*+a®> b® |, If a = sin
cz cz a2+b2

1/6, b = cos /4 and ¢ = cot 7/2 then A is
(a) Symmetric matrix
(b) Skew-Symmetric matrix
(c) Singular matrix
(d) Non-singular matrix
AP EAMCET-07.07.2022, Shift-11

Ans. (c) : Let Matrix,

b*+c? a’

b c*+a’
c? c?
Given,
a=sin /6 =1/2
1
b=cosm/d= —
V2
c=cotn/2=0
Then,
0+— 1
2 4
1
A= — 1/4
2
0 0
111
2 4 4
L1
2 4 2
0o 0 é
4

NRE R
4

4
|A|=0

2 4 2

It is a singular matrix.

2
a

bZ

a’+b’

I
4
1/2
1/4+1/2

182. Suppose A and B are two square matrices of
same order. If A and B are symmetric matrix,

then AB — BA is

(a) a symmetric matrix (b) a skew-symmetric

(c) ascalar matrix

(d) a triangular matrix
TS EAMCET-2016

Ans. (b) : Given,

'=Aand B'=B
Letp=AB -BA
p'=(AB — BA)'

=(AB)' - (BA)'

=B'A'- AB'
=BA-AB
=—(AB -BA)
=-P

Now,

A & B symmetric matrix, then ]

["(AB) =B'A]

[""A'= A, B'=B]

Hence, P is a skew - symmetric material as p' = —p,

x> +x+1
3x* -1
x2 +5x+1

183. Let

x+1
x+2
2x+3

2x-3
x—1 =
x+4

ax

+bx’ + cx? + dx + e be an identity in x.

If a, b, ¢, d are known, then the value of e is
(b) 24

(d 9

(a) 29
(c) 16

TS EAMCET-2015
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Ans. (a) : Given,

2+x+1  x+1 2x-3
3x2—1 x+2  x-1 —ax*+bxX’+ex’ +dx +e
2 +5x+1 2x+3 x+4

Hence, on expanding the determinate we get an identify,
it will satisfy along for x =0
Put x = 0 on both sides, we get-

1 1 -3
-1 2 -li=e
1 3 4

e=1(8+3)—1(4+1)-3(3-2)

e=11+3+15=29
184. Let A, B be two 3 x 3 matrices and Cbea 3 x 3
unit matrix such that AB — C is a non-singular
matrix. Let D = (AB — C)™ . Then, consider the
following statements.
Statement I : det (BA) =det (BA — C) det
(BDA)
Statement II : ABD =DAB
Which of the above statement is (are) true ?
(a) Statement I is true, but statement II is false
(b) Statement II is true, but statement I is false
(c) Both statement I and statement II are true
(d) Both statement I and Statement II are false
TS EAMCET-19.07.2022, Shift-I1
Ans. (¢) : A and B are square matrices of order.
C is a unit matrix of orders.
D=(AB-C)"'
O and AB — C are inverse of each other,
Dx(AB-C)=1
ID| x |JAB-C|=1

1

|AB—C\:L:>\D|=—
|AB-C|

| D

IBA - C| x BDA| =

Now, x |BDA|

D
_[B[x[D[x|A]

|D|
= [B| x |A] = [BA|
D and AB — C are inverse of each other
(AB-C)xD=Dx(AB-C)=1
ABD -CD=DAB-CD=1
ABD=DAB=CD+1
ABD = DAB
Hence, both statement are true.

If

x> +3x x+1 x-3

185. If | x-1 2-x x+4 =ao+alx+a2x2+a3x3
x-3 x-3 3x
+ a4x4, then (a; +a3) +2 (ag+a,+ay) =
(a) -1 (b) 0
(1 (d) —29

TS EAMCET-03.05.2019, Shift-I

Ans. (a) : Given,

x-3

2-x X+4 =a +a1x+azx2 +a3x3 +a4x4
x—-3 3x

x2+3x x+1
x—1
x-3

Put x = 1 both sides,

4 2 =2
0 1 5 =agp+a +a,+tag+ay
-2 -2 3

4(3+10)—2 (0"" 10)—2 (O+2):a0+al+a2+a3+a4
5272074:ao+a1+a2+a3+a4

a0+a1+a2+a3+a4:28 (1)
Put x =—1, both sides, we get-
-2 0 -4
-2 3 3 =ap—a;+ay—ag+ay
-4 -4 -3

2(-9+12)-0+(4)(8+12)=ay—a;ta,—as+ay
—-6-80 =ay—a;tay—a;t+ay
ag—a; ta,—azta,;=-86
On adding equation (i) and (ii), we get-
2(ay + a, +a4) =58
On subtracting equation (ii) and (i), we get-
2(a; +a;)=114
a,t+a;=157
Then, (a; +a3) +2 (ag+a, +a4) =57+ (-58) =-1
186. A is a singular matrix of order five. B is
another matrix having the rank p(B) equal to
the rank p(A) and B has a non-zero minor of
order 3. Then which one of the following is
true?
(a) Bis a4 x4 matrix
(®) p(A) =p(B) =4, irrespective of the order of B
(c) p(A) = p(B) = 3, when all the fourth order
minors of A are zero
(d) B[=0

...(i)

TS EAMCET-11.09.2020, Shift-II

Ans. (¢) : Given that, Rank of matrix A = rank of]
matrix B

f(A) =f(B) and f(B) =3
.. Order of matrix B > Rank of matrix B.

187. Let [A]sx; be a non-singular matrix such that

1

A= g(A2 —5A+ 71).

Then 17A®* —85A7 +119A° —51A° —19A*
+95A° —133A% +58A +1 =
(b) A
(d) A*+A+I
TS EAMCET-11.09.2020, Shift-I

(a0
(c) A+I
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Ans. (¢) : Given,
l(A2 —SA+TI).

3

Let, y = 17A% —85A7 +119A° —51A° —19A* + 95A° —

133A%+ 58A +1

y=17A% [A*-5A+7TA-31]-19A’[A’-5A+71]+58 A+]

y = 17A[A(A*=5A+71)-31]-19A%[A’-5A+71]+58 A+]

Given, .+ A>—5A+71=3A"

y=17A7TA x 3A7 =311 - 19A* x 3A™" + 58A +1

y=17A°x0—-57A +58A +1

y=A+I

17A% —85A7 +119A° —51A° —19A* + 95A° — 133A% +

58A+1 =A+1

0 2 a
188. If {b‘,’ 0 3} is a skew-symmetric matrix, then
-3 ¢
a b(b c|_
b afc b
@ |9 §] ® |§ 9]
© %7 @ (3 5]
TS EAMCET-19.07.2022, Shift-I
0 2 a
Ans. (¢) : The given, matrix b3 0 61 will be skew
-3 ¢

symmetric if-

A=-A"
0 2 a 0 b -3
b 0 4|{=-2 0 ¢
-3 ¢ 0 a4 0
By compare,

=2(18-4)-3(9-12)+6 (6 —36)

=28+9-180=-143

190. A is a m x n matrix of rank 4. If A contains an
m™ order non singular sub matrix and A" A is
a 7 x 7 matrix, then the number of rows of A is
(a5 (b) 6
() 7 (d) 4
TS EAMCET-10.09.2020, Shift-II

Ans. (d) : According to question,

A is m x n matrix of rank 4

A contains m™ order of non-singular sub matrix.
A is non-singular matrix

.. A is a square matrix of order M

. Rank of Ais M [rank of A = 4]
no. of rows of A =4.
191. If C and D are two n X n non-singular matrices

over the set of real number R such that CD = -
DC, then n is
(a) anatural number of the form 3k + 5,k € N
(b) an odd integer
(c) neven integer
(d) equal to one

TS EAMCET-10.09.2020, Shift-II

ay=a=-a3 =3 Ans. (¢) : Given, C and D are non-singular matrix of]
ay=b=-ap=-2 order n
ap=c=-apn=-4 |C|:t0, |D|¢0
a bilb c|_|3 2|2 4
[b a}[c b} - [—2 3 }[—4 —2} CD=-DC
:[263 _ézzﬂ{ 2 —28} |CD| =[-DC
1_ - - - ClID[=(=1)"|P[[c]
189. If { a 5 6} is a symmetric matrix, then 1=(-1)"
3oe7 So, n is an even integer.
abocl 11 10
c a 192. IfA= and I= , then for alln e N
c ab 01 01
(a0 (b) —121 (a) A"=nA (b) A"=nA+(n-1I
(c) 143 (d) —143 (¢) A"=(n-1)A-nl (d) A"=nA—-(n-1)I
TS EAMCET-19.07.2022, Shift-1 TS EAMCET-07.05.2018, Shift-I
-1 2D Ans. (d) : Given,
Ans. (d) : The given matrix A = | a 5 6 |will be 11 1 0
o . 3o A= and [ =
symmetric if A = A 01 0 1
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Now, A% =

I
4
|

o o
! S
o o 1
{1

o 12 1

—3A-(3-1)]I
a"=nA-(n-1)1I

Again, A’ = A’A =

then f(A) + 1=

00
g0
05
@ 1]

Ans. (d) : Given,

oo
A=

0 0
, [o 5}{0 5} {0 o}
A? = =

0 0//0 0 0
s {0 OHO 5} {0 0}
AP =A%-A= =

0 0[l0 0] |0 O

TS EAMCET-04.05.2019, Shift-I

(=]

0 0.5 05 0 05 0
@05 0 0| @]-05 0 05
05 0 0 0 -05 0

TS EAMCET-2017

Ans. (b) : Given,

1 0 1

0 2 0

1 -1 4
~A=B+C,B=B"andC=-C"
A can be represented as,

A=

1 my, 1 T
A=—lA+A )J+—(A-A
S(A+aT)e(a-AT)
1 1
B=—(A+A")andC=—(A-A"
(A+AT) S(a-aT)
1 0 1 1 0 1
C:% 0 2 0|-]0 2 -1
I -1 4] |1 0 4
. 0 0 O
C=—(0 0 1
2
0 -1 0]
0 0 0
C=/0 0 05
0 -05 0

195. Let P be a square matrix such that P> = I —P.
For o, B,y 8 € N. If P* + PP =y I —29P and P* -
PP = 81— 13P, then o + B +y— & is equal to
(a) 18 (b) 40
(c) 24 (d) 22
JEE Main-06.04.2023, Shift-11

Ans. (c) : Given,
P’=1-P
4 5 n 0 0 o B _ :
Similarly, A*=A’=.......... A —{ } P"+P¥=yI-29P (1)
00 P’ PP =51 13P ...(ii)
As, f(x)=x+x+x+ ...+ x" P*=(1-P)’=1-2P+P*=2[-3P
LA =A+FATHAT+ L+ A P®=(21-3P) (I-P) =51 —8P
f(A)=A+0+..... +0=A P¥=(21-3P)’=41-12P +9(1—P)
0 5 10 15 =131-21P
flA)+1 = L) 0} L) J = [o J P*+P°=181-29P ...(iii)
P*—PS=8I-13P (iv)
comparing the equation (iii) with (i)
101 and (iv) with (ii)
194. IfA=|0 2 0|,A=B+C,B=B"and 0=8, p=6,y=18,56=8
1 -1 4 at+tP+y—-06=8+6+18-8=24
C=—C", then C = 196. Isz and Bzare non-zero n x n matrics such that
A"+ B = A"B, then
0 050 0 0 0 () AB=1 (b) AB=1
(@ |05 0 0 (b) |0 0 05 (c) A’=TorB=I (d) A’B=BA’
0 0 0 0 -05 0 JEE Main-24.01.2023, Shift-I
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Ans. (d): A’+B=A’B
A*-DB-D)=1 .. (1)
A’+B=A’B
A*(B-1)=B
=BB-I)"'
A’=B(A*-1])
A’=BA*-
A’+B=BA’
A’B = BA?
x 3 2
197. Given A=|1 y 4/|,if xyz=60 and 8x + 4y +
2 2 z
3z =20, then A
(68 0 [108 0 0
(@ | 0 68 0} 0 108 0
i 0 68 |0 0 108
(60 0 [20 0 0
() | 0 60 0] 0 20 0
0 60 [0 0 20
MHT CET-2022
x 3 2
Ans. (a) : Given, A=|1 y 4
2 2 z
xyz = 60
8x +4y+3z=20
X 3 2
Now, |A=|l v 4
2 2 z

= 6020 +28
|Al=

68 0 0

A.adj(A)=| 0 68 0

0 0 68

=x(yz—-8)—-3(z—-8) +2(2-2y)
=xyz—8x—3z+24+4 -4y
=xyz— (8x+4y+3z)+24+4

198. If A = [ay] 3 x 3 =

cofactor of a;; then

—
— N W

and A; is a

AN W

331A31 + 332A32 + a33A33 is equal to

(a) 0
(c) 20

@ 15

MHT CET-2022

1 3 3
Ans. (d) : Given matrix A= |1 2 2
11 4
a3 =2,a3=4,a3;3=7
A;1=10-3=7,A5,=5-3=2,A53=1-2=-1
a31A3; + anAs + anAs;
=T7x2+ 4%x2+7 %1

=14+8-7
=15
1 1 1
199. If A=| 2 1 -3|,then A3 +Aj;+As;=
-1 2 3
Where Aj; is cofactor of a;;, where A = [ajj]3 3
(a) 10 (b) 1
© 0 (d) 11
MHT CET-2022
1 1 1
Ans. (¢) : Given, A= 2 1 -3
-1 2 3
1 1‘
M, = =-3-1=-4
1 -3
M :1 1‘:—3—2=—5
32 2 _3
M,, = bl =1-2=-1
33 2 l
Ay =1 (4)=—4
Ap=(-1)"(5)=5
A33:(*1)3+3(*1):*
Ayt Ap+Ap=—4+5-1=0

5 6 3
200. If A=|—-4 3 2|, then cofactors of all
-4 -73
elements of second row are respectively.
(a) -39,27,11 (b) -39,3, 11
(c) 39,3, 11 (d) -39,-27,11
MHT CET-2021
Ans. (a) : Given,
5 6 3
A={4 3 2
-4 -7 3
2+1 6 3
A, =D =—(18+21)=-39
-7 3
2+2 5 3
A,=-D 3:15+12:27
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5
A — _1 2+3
23 ( ) _4

6
7‘ =(-35+24)=11

Hence, A21, A22, A23 = *39, 27, 11

201. The sum of three numbers is 6. Thrice the third
number when added to the first number gives
7. On adding three times first number to the
sum of second and third number we get 12. The
product of these numbers is

5
() 3 (b) 3

(c) 20 () ?

MHT CET-2021
Ans. (d) : Let, a, b, ¢ be the three number

atb+c=6 (i)
at+t3c=7 .....(10)
3a+b+c=12 .....(1ii)

Using matrix property for finding value of a, b, ¢ we
get.

As we know that,

A’l—ade
|A]
[Al=1(0-3)-1(1-9)+1(1-0)
|A|l=-3+8+1=6

(-3 0 3
AdjA=| 8 2 -2
1 2 -1
. (-3 0 3]
A _E 8§ 2 2
| 2 -1
a . (-3 0 3
Now, b :g 8§ 2 2
C | 2 1|12
-18 0 36
=48 -14 -24
6 14 -12
a 18
1
b :g 10
¢ 8

On comparing both sides, we get —
18
a=—
6
p 10
6
8
c=—
6
a=3,b==,c¢c _4
3
abc = 3><—><i
3
abc =§
3
202. The co-factors of the elements of second
1 -12
columnof | 3 2 1] are
-13 4
(a) -13,6,5 (b) -13,-6,5
(c) 13,5,6 (d) 13,-6,-5
MHT CET-2021
1 -1 2
Anms. (a) : Given, A= 3 2 1
-1 3 4
1+2 3 1
C, =1 1 4 =—(12+1)=-13
2+2 1 2
szz(*l) 1 4:(4+2):6

Cy= (_1)3+2

b2 (1-6)=5
31 B

Cy1, Cp, Ci3=-13,6,5

1 2 -1
203. If the matrix | -3 4 Kk |is singular, then the
-4 2 6
value of k is equal to
(a) 3 (b) 4
(c) 5 (d) 6
(e) 7
Kerala CEE-2020
Ans. (¢) : Given,
1 2 -1
A=|-3 4 k
-4 2 6
Since, A is a singular matrix
Then, |[A|=0
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-4 2 6

10k =50
k=5

1 2 -1
Now, |Al=|-3 4 k|=0

124 — 2k) —2(~18 + 4k) ~1(-6 + 16) =0
24-2k+36-8k+6-16=0

6 2 -2
204. If A= and A-B =
7 5 4

1
, then B =

By equation (iii) put the value of x we get
z=1
Now, x+y+z=3+2+1=6

206. The number of 3 x 3 matrices with entries — 1

or+1is
@ 2" (b) 2°
(c) 2° (d) 2’
(e) 2

Kerala CEE-2017
Ans. (e) : In 3 X 3 matrix, total numbers of elements = 3

-8 -1 8 1 x3=9
@15 4 ® 15 4 y
B .. Total number of 3 x 3 matrices with entries either —1
4 3 8 1 or1=2°
(c) (d)
11 -14 3 4 2x+y x+y 11 .
207. If = , then (x, y, p, q) is
© 4 1 P-q ptq) \0 0
¢ 3 2 equal to
Kerala CEE-2020 (@ (0,1,0,0) (b) (0,-1,0,0)
Ans. (d) : Given, (C) (19 07 Oa 0) (d) (09 19 Oa 1)
6 2 (e) (la Oa 170)
A= [7 5] Kerala CEE-2017
51 Ans (a)'(2x+y x+y]:(l lj
A—B=(4 _9] P—-9 p+q 00
6 2 , Comparing both sides, we get —
A(AB):‘ H_ ‘ 2x+y=1 ()]
7514 9 x+y=1 ..(i0)
B 8 1 p—q=0 .....(111)
3 4 p+q=0 (iv)
I_y x+3y R By equation (iii) and (iv), we get —
205. If [ ]=[ ),thenx+y+z 2p=0
2x—-z 2y+z 55 p=0,q=0
e(q;1a31s ®) 6 By equation (i) and (ii), we get —
a
x=0
(c) 9 (d) 12 y=1
© 11 (x.¥.p.q) = (0. 1,0,0)
Kerala CEE-2019 2 — (’) ;
+ _
3x—y x+3y) (7 9 208 1| - Y YTV , then the values of
Ans. (b) : 5 - = 5 s 2x+z Xx+z 11
Xx—z 2y+z .
Comparine both sides X, y and z are respectively
P 357};:7 ’ (1) (a) 07071 (b) 1,1,0
X—7=5 ..(iff) @ L11
dy+z=5 . (iv) Kerala CEE-2017
From equation (i) x 3 and equation (ii), Ans. (a) : Xty X=y)_ 00
9x — 3y =21 U 2x+z ox+z) (101
x+3y=9 x+y=0 L. (i)
10x =30 2x +z=1 (1)
X;; Xx—y=0 -....(iii)
y x+tz=1 .(iv)
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By equation (i) and (iii), we get —
2x=0
x =0,
y=0
By equation (iv),
0+z=1
z=1

XyYaz:OaOal

209. If A and B are square matrices of the same
order and if A = A", B = B", then (ABA)" is
equal to
(a) BAB (b) ABA
(c) ABAB (d) AB"

(e) (AB)'

Kerala CEE-2015

Ans. (b) : Given,
A=A", B=B"then (ABA)"
(ABA)' = A'B'A" = ABA

0 3 2b
210. If 2 0 1 |issingular, then the value of b is
4 -1 6
equal to
(a) -3 (b) 3
(c) -6 (d) 6
(e) 2
Kerala CEE-2015
0 3 2b
Ans. (¢) : Given, A=[2 0 1
4 -1 6
Since given matrix is a singular matrix then
|A[=0
0 3 2b
So, 2 0 1|=0
4 -1 6
0(0+1)-3(12—-4)+2b(-2-0)=0
0-24-4b=0
—4b=24
=-6
211. If A is a square matrix of order 3 such that A’

+ A + 41 = 0, where 0 is the zero matrix and I is

the unit matrix of order 3, then

(a) Ais singular and A + 1 is non-singular

(b) A is non-singular and A + 1 is non-singular

(c) A isnon-singular and A + 1 is singular

(d) A issingular and A + 1 is singular

(e) A isnon-singular and A — 1 is singular
Kerala CEE-2013

Ans. (b) : Given, A+ A +41=0

AP+ A=-4]
A(A+1)=—41
|A(A +1)| = |- 41

IA[ A+ D] =[=4/[1]
Al(A+1)=4.1
AlIA+1=4%0

So, both A and (A + 1) are nonsingular.

X y 1
212, Ife{ev ex} [1

e e
are respectively
(a) -1,-1

(¢) 0,1

() 0,0

(by property)
(o M=1

1
J , then the value of x and y

®) 1,1
d 1,0

Kerala CEE-2012

Ans. (a) : Given,

e ¢
e

X

el e

R
o
o
o

e+ ‘1 1‘

X

ee” ee’

X

ee’ ee

g(1+)

0 0

11

e(ler) e(l+x)

el TX = 0
e'tY=¢°
By comparing power we get —
1+x=0
x=-1
l+y=0
y=-1
So, value of x and y is —1, —1 respectively.

and

X-y—Z 0

213. If | —-y+z 5|, then the values of x, y and

z 3

z are respectively
(a) 5,2,2
(c) 0,-3,3
(e) 4,1,3

(b) 1,-2,3
(d 11,8,3

Kerala CEE-2010

x—-y—zl |0

-y+z |=|5
z 3

x—-y-z=0

-y+z=5

z=3

(i1) and (iii) we get

-y+3=5

y=-2

and put the value of y and z in equation (i), we get —

x—(-2)-3=0

x=1

Ans. (b) : Given,

()

...(11)
...(1i1)
By eqn.

Now, x,y,z=1,-2,3 respectively.
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n Product of Matrices and its Properties

214. If A and B are two matrices such that AB =B
and BA = A then A> + B> =
(a) 2AB (b) 2BA
(c) A+B (d) AB
Karnataka CET-2000

Ans. (¢) : Given that,
A and B are two matrices and AB =B and BA=A
Now, AB=B
On multiply by A on both the side we get —

(AB) A=BA

A (BA)=BA

A(AQZA [ BA=A]
A=A

And AB=B
On multiply by B on both the side we get —

B (AB) = BB
(BA) B =B? [*"BA=A]
AB=B? [*-AB =B]
B=B’

Hence, A’+B’=A+B

cos® sin@
215. G = :0eR} is a group under

—sin® cosO

matrix multiplication. Then which one of the
following statements in respect of G is true.

-1 0
(a) 0 J is the inverse of itself

(b) G is a finite group
12 —3/2

B2 12

1 1
(d) I J is an element of G.

(c) ] is not an element of G

Karnataka CET-2002

Ans. (a) : Given that,
[ cosO sinej v+ BeR

—sin® cos0O
For option (a),
If the matrix is the inverse of itself when multiplied by
itself it should yield identity matrix.

1 07[-1 0
“lo —J{o —J

[1+0 0+0
10+0 0+1}

[ o
o1

Hence, option (a) true.

2 1
1 21 .
216. If A= ,B=[3 2|then (AB)" is
2 1 3 L1

equal to

-3 -2 -3 10
@) Lo 7 } ®) {—2 7}
37 3 7
© [10 2} @ Lo —2}

Karnataka CET-2021

Ans. (b) : Given that,
2 1
1 -2 1
A= and B={3 2
2 1 3
11
1 21
AB=
2 1 3}
Then,
[2-6+1 1-4+1
AB=
|4+3+3 2+2+3
-3 -2
AB=
110 7
-3 10
So,  (AB)' =
-2 7
217. Let A be a square matrix of order 3 x 3, then
ISA| =
(a) 5|A| (b) 125|A|
(c) 25|A] (d) 15]A]

Karnataka CET-2018

Ans. (b) : We have A be a square matrix of order 3 x 3
Then,

ISA|
=5 |Al [ [KA|=K"|A[]
=125 |A| (where n is the order of the matrix)

218. If (x1, y1), (Y2, ¥2) and (X3, y3) are the vertices of

a triangle whose area is k square units, then
2

X, y, 4

X, y, 4 is

X; y;, 4

(a) 32k* (b) 16K
2 2

(c) 64k (d) 48k

Karnataka CET-2018

Ans. (¢) : We know that,
1 Xy 1
Area of triangle = 7 x, y, l|=k
X; y; 1

From the given question,
2

Xy 4
X, y, 4
X, y; 4
Xy 1
=4’ X, y, 1
X3 y; 1

2

=16 2k)’*=64k*
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1 3 y 0 5 6
219. If 2 + = then the value of x
0 x 1 2 1 8

and y are
(a) x=3,y=3 (b) x=-3,y=3
(C)X:39y:73 (d)X:739y:73

Karnataka CET-2017

Ans. (a) : Given that,
1 3 y 0 56
2 + =
0 x 1 2 1 8
2 6 N y 0| |56
0 2x| [1 2] [1 8
24y 640 | |5 6
0+1 2x+2] [1 8
On comparing corresponding elements on both the side
we get —

2+y=5, 2x+2=8
y=5-2, 2x=6
y=3 x=3
220. If A is a square matrix of order 3 x 3, then |KA|
is equal to
(a) K|A| (b) K7JA|
(c) 3K/A| (d) KA
Karnataka CET-2017
Ans. (d) : A is a square matrix of order 3 x 3
Then, KA]
= KA [ [KA|=K"|A]]
{ 3 1} ) .
221. If A 5 then A” — 5A is equal to
(a) I (b) -1
(c) 71 (d) -71

Karnataka CET-2016

Ans. (d) : Given that,

Ll

Now,

1]
|
o
I o
Q
| |

222. If A is a matrix of order m x n and B is a
matrix such that AB' and B'A are both defined,
the order of the matrix B is
(a) mxm (b) nxn
(c) nxm (d) mxn

Karnataka CET-2016

Ans. (d) : We have,

Order of A matrix =m x n

Let order of B matrix =x x p

Order of B' matrix =p x x

If AB' is defined then the order of AB'is m x x if n=7p
If B'A is defined then order of B'A is p x n when X = m

Now, Orderof B'=p xx
Order of B=x xp
=mxn  (n=p,x=m)

223. If A is any square matrix of order 3 x 3 then

|3A] is equal to

1
(a) 31A] (b) §|A|
(c) 27 A (d) 9 A

Karnataka CET-2016

Ans. (¢) : A is square matrix of order 3 x 3.

Then, 3A|
=3%A| - [KA|=K"|A]
=27 |A|

a 2 3
224, IfA= 5 and |A|" =27 then a. =
a

(b) i\/g

(d) iﬁ
Karnataka CET-2015

(a) +2
(c) *1

Ans. (d) : Given that,

G
A=
2 o
Al=a’—4
|A’| =27
AP =27
|A[=3
From equation (i) and (ii), we get —
o -4=3
oat=7

a:iﬁ

01
225. If A= [1 0} , then A” is equal to

10 01
(a) L 0} (b) L) J
01 10
@) @y Y

Karnataka CET-2015
Ans. (d) : Given that,

()

MY = MJ
i
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A2:'0 1H0 1}
|1 0][1 0
A2:_0+1 0+0}
10+0 1+0
Azz_l 0}
10 1

a 2 3
226. If A= 5 and |A°| =125 then a=
a

(a) + 1
(c) £3

(b) +2
(d) £5
Karnataka CET-2013

Ans. (¢) : Given that,

5
A=
2 «a
Al=o’—4
|A’| =125
AP = 5°
|A[=5
From equation (i) and (ii), we get —
oa’—4=5
a’=9
oa==%3
If @ is an imaginary cube root of unity, then the
1 o

valueof |® 1

()

M= M
...(ii)

227.
1-o*
1+’ |is

1 o o
(a) —4

(b) o> —4
(c) o

(d) 4
Karnataka CET-2006

Ans. (b) : Given,

1 o 1-0

o 1 1+0
Il o o

I-o

o 1 -o

1 o o

On applying C; — C; + C, + C; we get—

l+o’+l-0 o 1-o
o+l-o 1 -o
l+o+0° o o
1-20 & l-o
= 1 1 -
0 o o

[ 1+0)+o)2:0]

Expending on C, . . 5
=(l-20) (0" +o0)-1[0o — (00— ®)]

=20 — 40’ — (0 — 0+ ©)
=20 - 4-
- -4
If A and B are symmetric matrices of the same

order, then which one of the following is NOT
true?

(a) A+ B is symmetric
(b) A —B is symmetric
(c) AB + BA is symmetric
(d) AB —BA is symmetric
Karnataka CET-2011

228.

Ans. (d) : Given that,
A and B are symmetric matrix of same order.
A=A'and B=B'
AB — BA is not a symmetric matrix because,
(AB —BA)' = (AB)' — (BA)'
=B'A'- A'B'
=BA - AB
—(AB-BA)
M'=-M
So, it is a skew symmetric matrix.
Hence, option (d) is not true.

[ A=A,B=B]

32
229. IfA=[1 J,thenA2+xA+yI=0for(x,y)=

(@) (-1,3)
() (1,3)

(b) 4, 1)
(d) 4, 1)

Karnataka CET-2010
Ans. (b) : Given that,

3 2 1 0
A= and 1
1 1 0 1
, 3 213 2
A"=A-A=
1 1|1 1
9+2 6+2
3+1 2+1
11 8
4 3
Now, A+ xA+y[=0
11 8 3x 2x y O 00
+ +
4 3 X X 0 vy 0 0

11+3x+y 8+2x+0 00
4+x+0 3+x+y 0 0

On comparing corresponding elements on both side we
get —

=(1-20) 2o") - (o' — o+ o)

11+3x+y=0, 8+2x=0
11+3x(—4)+y=0, 2x=-3
11-12+y=0, x=-4
y=1
Hence, (x,y)=(-4,1)
230. The characteristic roots of the matrix
1 0 0
2 3 0|are
4 5 6
(a) 4,5,6 (b) 2,4,6

Matrix and Determinant

69

YCT



(c) 1,3,6 (d) 1,2,4

Karnataka CET-2008

Ans. (c¢) : Let,
1 00
A=|2 3 0
4 5 6

A is upper triangular matrix. Then the characteristic
roots are the diagonal element of matrix A is 1, 3, 6.

231.
which one of the following is not defined?

If O(A) =2 x 3, 0(B) = 3 x 2, and O(C) = 3 x 3,

(a) CB+A' (b) BAC
(c) C(A+B"Y (d) C(A+B")
Karnataka CET-2006
Ans. (d) :
For option (a)
CB+A'

= [C]3><3 . [B]3><2 + [A']3><2
= [CBlsx2 T [A'ls2
It is defined.
For option (b)
BAC
= [Blsx2 [Aloxs [Clsxs
= [BAlzs [Clsxs
It is also defined.
For option (¢)
C(A+B"
=[Clsx3 [A + BT
=0[C(A+B"]=3x2
It is also defined.
For option (d)
C(A+B)
= [Claxs [A + B'las
It is not defined.

232, If2A+3B=|> lnaas2m=|> 03
' |3 5" 16 2

8 1 2
® |1 10 -1

8 1 2
@ 1 10 1

Karnataka CET-2006

then B =
8 -1 2
@) {—1 10 —1}
g8 1 -2
) [—1 10 —1}

Ans. (b) : Given that,

2 -1 4
2A+3B:[ }

s o s ()

503
A+2B=
1 6 2
On multiply by 2 on both the side we get —
10 0 6
2 12 4
On subtracting equation (ii) by (i), we get —

2A+4B:[ ......(ii)

10-2 0+1

6—4
2A+4B-2A-3B=
{2—3 12-2 4—5}

g 1 2
B:
{—1 10 —1}

1 0 1
233. If A= U=
-1 7 0

then the values of k is
(a) 7

1
(©) 7

0 2
1 and A = 8A + kI,

(b) ~7
-1
d J—
@
MHT CET-2020

Ans. (b) : We have,

10 10
A= and 1=
IR
. 1 0o][1 o] [1 o0
A _AXA_L 7}[—1 7}_[—8 49}

Given,
A?=8A +kI

5 1 0 1 0 8 0 k 0
A- =8 +k = +
-1 7 0 1 -8 56 0 k
I 0] [8+k 0
-8 49| | -8 56+k
On comparing corresponding elements on both the
side we get—

8+k=1
k=-7

13
234, If AX =B, whereA=|1 4
1 3
12
B=|15|, thenx*+y*+ 2 =0
13

(a) 14
(c) 21

(b) 19
(d) 6
MHT CET-2020

Ans. (a) : Given,

AX=B
1 3 3[x]| [12
1 4 4|y|=|15
11 3 4]z 13
On applying R, - R, — R; and R; > R; — R, , we get
1 3 3|[x 12 X+3y+3z 12
01 1ilyl=|3|=|y+z =3

00 1lz] |1 z

On comparing corresponding elements on both the
side we get—
SX+3y+3z=12

y+z=3
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z=1
Thus, z=1,y=2,x=3

XAy 4728 =9+4+1=14

1
235. The matrix A satisfying A|:

302
@) [6 —3}

3 -16
©) [6 30}

MHT CET-2007

Ans. (b) : We have,

Ao 1) o)

On applying C, » C, — 5C; we get —

S

3
:>A—[6

o ot

-Al=A}

-16
-30

3
236. Let A=

order 2. Also if A>— KA + 71 =0, then k= ?
(a) 2

(c) =5

and I is a unit matrix of

MHT CET-2008

Ans. (b) : Given that,

301
A:
{—1 2

A2=A.A=[

Now,

15
-5

3

|

3 13 1]
-1 2 -1 2]

51 . [3 1]
3}_1(_—12
s1.[7 o]_

0 7]

57 3k k
10| |-k 2k

By equating of matrices, k =5

1 01 0
AB=
0 1}{1 0}

[1+0 040
AB = }

|10+1 0+0
1 0

AB =
110

AB =B

12 ,
238. I A=| | then A’-5A=

(a) 21 (b) 31
(c) -2I (d) Null Matrix
MHT CET-2004

Ans. (a) : Given that,
1 2
A=
i
s eaan ea U271 2] 12
N S R
7 10 5 10 2 0 1 0
‘[15 22}_[15 20}[0 2}_2[0 1}‘21

1 -1 1 a .
239. 1 A= LB=| | and(A+By=A
+B2,then
(a) azl,bzl (b) a:I,b:—l
(C) a:—l,b:—l (d) a:—l,bzl

MHT CET-2005

3-2 -1+4

237. If A=

10
o e

(2) Null matrix

(c) B

} then AB=7?

(b) Scalar matrix

MHT CET-2006

Ans. (¢) : Given that,

1 0
A= and B=
o 1) min]

Ans. (b) : Given that,

1 -1 1 a
A= and B =

2 -1 4 b
. (A+B)2:A2+B2

(A+B)(A+B)=A>+B?
A*+AB+BA+B*=A*+B*= AB+BA =0

1 -1][1 a] [-3 a-b

AB_[z —1}[4 b}[—z 2a—b}
1 a1l -1 1+2a -1-a
BA:[4 b}[z —J:[uzb —4—b}

- a—b 1+2a -1-a
AB+BA‘[—2 2a—b}{4+2b —4—b}_0

[-2+2a  -b-1 1.0 0
AB+BAZI H o 2a-2b-4|"|0 0

On comparing corresponding elements on both side,
we get —

W

-2+2a=0 and -b-1=0
2a=2 and -b=1
a=1 and b=-1

2 -2 4
240. If A=|-1 3 4 |,thenA’=
1 2 -3
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(a) Null matrix
(c) A

(b) Unit matrix
(d) None of these
MHT CET-2005

Ans. (¢) : Given that,

2 -2 -4
A=|-1 3 4
1 -2 -3
2 2 42 -2 -4
A*=AA=|-1 3 4|-1 3 4
1 -2 3|1 -2 -3
4+2-4 —4-6+8 -8-8+12] [2 —=2 -4
A =|2-3+4 2+49-8 4+12-12|=|-1 3 4 |=A
24+42-3 -2-6+6 —-4-8+9 1 =2 3
241. If A and B are 2 matrices such that AB=A and

BA=B, then B’ is equal to

(a) B
(c) zero matrix

(b) A
(d) 1
COMEDK-2015

Ans. (a) : We have,

BA=B
On multiplying B on both side, we get —
(BA)B=BB
B(AB) =B’
BA =B’
B=B’ -BA=B
a-b-c 2a 2a
242. The matrix 2b b-c-a 2b
2¢ 2¢ c—a-b
is singular, if
(a) a=0 (b) a+b=0
(c) a—-b=0 (d)a+tb+c=0
COMEDK-2016
Ans. (d) :
a-b-c 2a 2a
2b b-c-a 2b
2¢c 2¢ c—a-b
Applying R; - R; + R, + R, we get —
1 1 1
A=(a+b+c)[2b b-c-a 2b
2¢c 2¢ c—a-b
Applying C; —» C, - C, C; > C; — Cy, we get —
1 0 O
A=(a+b+c)2b -1 0|=(a+b+c)’.
2c 0 -1

Since, the given matrix is singular,
(a+b+c) =0=a+b+c=0

13
243. If A {3 4} and A” — KA - 51, = O, then the

value of K is

(@ 3 (b) 5 (c) 7 (d) -7
SRM JEEE-2010
Ans. (b) : Given that,
3]
A=
_3 4_
And, A*-KA-5L=0
Now,
, [T 31 3 10 15
A = =
|3 4|3 4 15 25
So,

=L 5 30 1 o
S

15-3K 25-4K-5
On comparing corresponding elements on both side, we
get —
10-K-5=0
5-K=0
K=5

o
244, 1If { g } is square root of identity matrix of
Y —a

order 2 then-

(@ 1+’ +By=0
© l-a’+By=0

(b l+a’-By=0

) a’+By=1
BITSAT-2014

Ans. (d) : According to question,
o P
Ly -«

On squaring both side, we get —

a P

e

[a?+By ap-ap] [1 O
o1

lay—ay Py+a’

[a?+By 0 _{1 o}
| 0 al4py] [0 1

On equating corresponding both the side, we get —
o’ +By=1

=
245. The matrix A’ + 4A — 5I, where I is identity

matrix and A = [1
4
@45
2 0
2 1
@32

2
_3},equals:
(b) 4{0 _1}
2 2

@ 32[1 1}
10

BITSAT-2011
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A’ +4A-51
1 2 2

1
X
4 3| |4
9 4] [4
+
17| |16

-8
[ 9+4-5 —4+8-0

8

3

|—8+16-0 17-12-5

Ans. (a) : According to question,

1

N
|

2

A
£

s o)

0 al'
246. =1, then

b 0
(@) a=1=2b (b) a=b
(c) a=b’ (d) ab=1
VITEEE-2008
Ans. (d) : Here,
0 a 2_ 0 all0 a
b 0] |b 0f||b 0
O+ab 0+0 3 ab 0
0+0 ab+0| |0 ab
{0 aT_{ab o}Fb 0}
Similarly, L? 0] [0 abJ[ 0 ab
_|2*+0  0+0 | [a'®® 0
0+0 0+a’b’ 0 a’b>
Now,
0 al
=1
b 0
a’ 0 | [1 0
0 a’b’| [0 1
On comparing corresponding elements on both side, we
get —
= a’b’=1
(ab)2 =1
ab=1
0 c-b a’ ab ac
247. IfA=|—¢ 0 a |andB=|ab b® bc|.
b -a 0 ac be ¢’
The AB is equal to
(a) B (b) A
(c) O d 1

VITEEE-2019

[abc—abc  b*c—b’c  be? —be?
AB=|-a’c+a’c —abc+abc —ac’+ac’
a’b—a’b ab’—ab® abc—abc
[0 0 0
AB=/0 0 0|=0
|10 0 0
AB=0
1 3 2||x
248. If [1x1]|0 5 1|1 |=0,thenxis
0 3 2| -2
1 1
(a) 3 (b) 5
(c) 1 (@) -1
VITEEE-2018
Ans. (b) : We have,
1 3 2{x
[1x1]]0 5 11 |=0
0 3 2(-=2
X
[1+0+0 3+5x+3 2+x+2]| 1|=0
-2
X
[1 5x+6 x+4] 1]=0
-2
N X+5x+6—2(x+4):0
- X+5x+6-2x-8=0
- 4x-2=0
= 4x =2
N
2
249, If X is any matrix of order n X p (n and p are

integers) and I is an identity matrix of order n
x n, then the matrix M =1 - X (X'X)"'X" is

(i) idempotent matrix (ii) MX =0

Choose the correct answer

(a) (i) is correct (b) (ii) is correct

(c) (i) is incorrect (d) (ii) is incorrect

Ans. (¢) : Given that, 2 UPSEE-2011
0 ¢ -b a’ ab ac Ans. (a,b) : We have,
A=|-c 0 a |andB=|ab b> bc M=1-XXX)"'X
b -a 0 ac bc ¢ M=1-X [X’IX’]X'
_ -1 N1 57
0 o oTa b a M=1- (XX ) [(X) ' X]
AB=|-c 0 a ||ab b* bc ﬁigﬁl.l
p— 2 N
b —a 0]jac bc ¢ Therefore, M> =M and MX = O
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250. The value [ |According to question,
-1
1 —tan— 1 tan— 1 - tang cos’ 9 - singcosg
of is AB'= 4 4
. 0 0 , 0
tan— 1 —tan— 1 tan— 1 sin—cos— cos” —
4 4 4 4
cos— sin— cosg —sin—
(a) (b) 2 2 cos Y —tan L.sindcos?  —sincosd—tan - cos?d
i +sin 0 cos = ! ! !
—sin— cos— — — =
L L 2 2 tan90c0s29+sin9~cos9 —tan9~sin9~cosg+c0529
B e e L 4 4
sin—  cos— sin— —cos— i ,0 . ,0 ) )
©) ) 2 2 cos’ ——sin’ — —sin—cos— —sin—-cos—
0 0 _ 4 4 4 4 4
—cos— sin— cos— sin— ] 9 0 ., 0 , 0
L L 2 2 sin—-cos— +sin—- cos— —sin® —+cos” —
UPSEE-2011 || - 4 4 4 4 4 4
Ans. (b) : Let, ~
0 - cosZ-9 —sin 2-9
1 —tan— 1 tan— 4 4 . .
A= and B= = o Q 2sinBcos O =sin 26
9 N
tan— 1 _tan> 1 sin2-— cos2-—
4 4 L 4 4
We know that, 0 .
L adj B cosz —smz
[B| ) 0
sin— cos—
o1 2 2
1 tan— 1 —tan—
. 2x 0 1 0
adj(B) = 412 ) 51 I A { } and A { 2}, then x
—tan— 1 tan— 1 x X -1
4 4 equals
I ownd (a) 2 ® -
|B|: 0 4 :1—(—tan—jtan— |
—tan— 1 c) 1 d) —
2 (© (d) 5
14 tan® UPSEE -2008
rlany Ans. (d) : Given that,
2 2x 0 4 1 0
=sec” — A= andA™ =
X X -1 2
1  —tan—> We know that,
Now, B ! AAT =1
sec’ — tang 1 2x 01 0O 3 1 0
) 4 x x]J-1 2] |01
1 -
—tan 2x—0 0+0x2 1 0
sec 4 sec 4 x—-x 0+2x 0 1
B'= -
0 1 1 2x 0 } {1 o}
tan—- 0 —
4 sec?> sec? Y L 0 2x 0 1
- 4 - On equating corresponding elements on both the side,
26 .6 6 we get —
cos” — —sin—-cos—
B = 4 2x=1
.0 06 ) 1
sin—cos— cos” — X=—
4 4 2
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Ans. (b) : Given that,

55

11
A’ :A-A:[

|

A2:2{

A’=2A

A= A%A?
A*=2A2A
A*=4A°
A*=4x2A
A*=8A=2°A
Similarly, A®* =27 A

1
1
I+1 1+1
I+1 1+1

|

1
1

|

1

Il
{2

]

2
2

2

2

|

11

Now,

Hence, Al =2% A

1 2 1
255. If A= 5 1 and f(x) =

+Xx

find the value of
-X

(b) E }

(d) None the these

flA).

(a) {
o

11

X

2 2
2 2

-1
-1

JCECE-2012

1
252. | -1 [2 1 —1] is equal to
2 .
[ 2 2 1 -1
(a) | -1 b |2 -1 1
| -2 4 2 2
(o) [-1] (d) not defined
UPSEE-2007
Ans. (b) : Given that,
1
-1 [2 1 —1] v
2 3x1 B
2 1 -1
=2 -1 1
4 2 2]
1 1 1]x] [0 X
253. If|1 -2 2| y|=|3|,then|y |is equal to:
1 3 1]|z] |4 z
K 1
(@ |1 () | 2
|1 | -3
5 1
(©) |2 (d | -2
|1 | 3
UPSEE-2006
Ans. (b) : According to question,
1 1 1 X 0
I =2 2| |y| =3
13 1 z 4
[ x+y+z 0
x—-2y—-2z|=|3
| Xx+3y+z 4

On equating corresponding elements on
we get—
x+ty+z=0
Xx—2y—-2z=3
x+3y+z=4
On solving these equation, we get —
x=1,y=2andz=-3
1

both the side

1 100 .
254. If A= 11 , then A™™ is equal to

(b) 2” A
(d) 299 A

(a) 21007
(c) 100 A

UPSEE-2006, 2009

Ans. (b) : Given that,

12
A=
2 1
Now, f(A)= T4
A

flA) = (1+A)(1-A)"

1 0 1 2] [1+1 0+2
Therefore, I + A = + =
0 1 2 1] [0+2 1+1
(2 2
I+A=
12 2
1 0 1 2 __171 0-2
And T=A=1o 1|72 1] |[0-2 1-1
0 2
I-A=
-2 0
For the inverse of (I - A)
- di(I-A
(IfA)IZM
|[T-Al
I-Al=0-4=-4

And  adia-ay=|" 2
n adj(I-A)=
) 2 0

|

|

0 2
20

1

(-A)' =3

|
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o -2
=120
Hence,

flA) =1+A)I-A)"

=3 2. o

-1 -1
f(A) = [—1 _J

256.
A’B is equal to
(a) diag (-4, 3, 18)
(c) diag (3,1, 8)

(b) diag (5,4, 11)
(d) None of these

If A = diag(2, -1, 3), B = diag(-1, 3, 2) then

JCECE-2008
Ans. (a) : Given that,
A =diag (2,-1, 3)
And B =diag(-1, 3, 2)
2 0 0 -1 0 0
So, A=10 -1 0] and B=|0 3 0
0 0 3 0 0 2
Now,
2 0 0|2 0 O
A*=AA=[0 -1 0|0 -1 O
0 0 3(|0 0 3
400
==(010
009
Hence,
400(|-100
A*B==[010[]|030
00900 2
-4 0 0
A’B={0 3 0
0 0 18
Hence, the diagonal of is diag(—4, 3, 18).

258. If A is a square matrix such that A> = A and
B =I-A, then AB + BA + I — (I — A)’ is equal to
(a) A (b) 2A
(c) —A (d I-A
BCECE-2015

Ans. (a) : Given that,
A’=AandB=1-A
Now,
AB +BA +1—(I1- A
Putting the value B we get —
=A(-A)+ (- AAFT-(1-A) (- A)
=Al-A’+AI-A’+1-(1-2A+ A%
=A-A*+A-A+1-(1-2A-A%
=A-A+A-A+I-(I-2A+A) “(A’=A)
=A

1 0
259. If A{ 7} and A’ = 8A + KI, then K is

equal to
(a) -1 ) 1
(c) -7 (d) 7

BCECE-2013

Ans. (¢) : Given that,
1 0
A=
-1 7
) I 0ff1 O I+0  0+0
Now, A°= =
-1 7)-1 7 -1-7 0+49

JORE
-8 49

Therefore,
A*=8A+KI

1 0] (8 0 K 0
[—8 49}{—8 56}{0 K}
1 0 8+K 040
[8 49}{&0 56+K}
On equating corresponding elements on both the side

we get —
8+K=1

K=-7

260.

257. If A and B are square matrices of the same

order such that (A + B) (A — B) = A~ B’ then
(ABA™)? us equal to

If A = [a;]2x2, where a;; =i + j, then A is equal to

11 N
@1, 5 ®

(a) B? (b) I (©) L2 (d) 23
(c) A’B’ (d) A® 3 4 3 4
BCECE-2016 BCECE-2012
Ans. (a) : Given that, Ans. (d) : Given that,
(A+B)(A-B)=A"-B’ A=[ay] 22
A’-BA +AB-B*=A>-B? =17+
A2_B2_ A2+ B2+ AB = BA So, ap=1+1=2
AB =BA ap=1+2=3
Now, (ABA) ay=2+1=3
’ 1\2 1 3.22:2+2:4
=(B AA) LAAT =1 2 3
= (BI)’ Hence, A=
=R? 3 4
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a b
261. If A { d} is such that |A| =0 and A’ — (a +

c
d)A + kI = 0, then k is equal to
(a) b+c (b) a+d
(c) ab+cd (d) zero

BCECE-2009

Ans. (d) : Given that,
a b
A=
<l
A=A A= a bila b
' c dflc d

_ a’+bc ab+bd
ac+cd be+d’

a’+ad ab+ bd}

at+dA=
(@rd [ac+cd ad+d’

10
1=

b
k 0
0 k
A*—(a+dA+kI=0

a’+bc ab+bd| [a’+ad ab+bd {k o}_{o 0}
ac+cd be+d? ac+cd ad+d*| |0 k| [0 O

bc—ad 0 +ko_oo
0 be—ad| |0 k| |0 0

kI =

Now,

Ans. (a) : Given that,
AT=2A-1
On multiply by A on both the side, we get —
A*A= (2A-DA
AP =2A"— Al AT=2A-1
A’=20QA-D-A
AP =4A-21-A
A’ =3A-21
And  A*=A’A
=BA-2D) A
=3A% - 2Al
=302A-1)-2AI wAT=2A-1
=6A — 31 -2AI
=4A - 31
Hence,
A"=nA-(n-1I
264. Let
1 00
A=|2 1 0
321
If U, U; and U; are column matrices satisfying
1 2 2
AU, =|0|,AU,=|3|,AU,=|3| If U, U,
0 0 1
and U; are column matrices satisfying
1 2 2
AU, =|0|,AU,=|3|,AU,=|3| and U is
0 0 1

3x%3 matrix whose columns are U;, U, and Us,
then what is |U| equal to?

bc—ad 0 . k 0] |00 3 . 3
0  be-ad| |0 k| |0 0 @ - ®) 5
0 ti ding elements on both the sid (©) 2 3
Wg equjl ion corresponding elements on bo e side SCRA-2009
get
bc—ad+k=0 1 00
k=ad—cd Ans.(d): A=[2 1 0
262. If a square matrix A is such that AAT =T =A" 3 2 1
A, then |A| is equal to :
Xl X2 X3
(@ 0 (b) +1 L U - U - U -
(c) £2 (d) none of these e, Yi=|% 27 Y2 37| Ys
BCECE-2006 Z, Z) Zy
Ans. (b) : Given that, 1
T_yv_ AT
. AA fIfAA. AU, =| 0
Taking modulus on the side — 0
AAT|=|1|=|ATA] |
Al AT =1=|A"| |A]| 1 0 offx,] [1 x, =1 =x, =1
AP =1 [[AT]=A] 2 1 0|y, [=]0]= 2x,+y,=0 =y =-2
A=t 1 i 32 1z | [0] 3x,42y,+2=0 =z =1
263. Matrix A is such that A°=2A — 1, where I is the R
identity matrix, then for n > 2, A" is equal to : 2
(@ nA-(n-1)1 (b) nA-1 AU,= |3
(c) 2""A—(n-1)I (d 2" "A-1 0
BCECE-2003
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]

I 0 0]x, 2 X, =2 =>Xx,=2
2 1 0||ly,[=|3|= 2x,+y,=3 =y,=-1
3 2 1]|z 0 3x,+2y,+z,=0=>2z,=-4
)7
AUz =3
1_
1 0 0]x, 2 X, =2 =Xx,=2
2 1 0llys|[=|3|= 2x,+y,=3 =y,=-1
13 2 1|z 1 3,42y, +z, =1=2z,=-3
So, |U|:
1 2 2
-2 -1 -1|=13-4)-2(6+D)+2(8+1)
1 4 3
=-1-14+18=-15+18=3
200
265. IfA =0 2 0], then A’is equal to
0 0 2
(a) 5A (b) 10A
(c) 16A (d) 32A
CG PET- 2005
Ans. (¢) : We have,
2 00
A=10 2 0
0 0 2
1 00
I=(0 1 0}
0 0 1
A=21
A’ =21y
A =16x2I
2 00
A’=16(0 2 0
0 0 2
A’ = 16A

266. If A and B are square matrices of order 3 such
that |A|= -1, [B|=3, then [3AB| is equal to
(a -9 (b) -81
(c) —27 (d) 81
CG PET- 2005

Ans. (b) : Here, A and B are square matrices of order 3
such that |A|=—1, B| =

Find; |3AB|
As we know that
|AB[=|A] [B]

Also for a square matrix of order 3

[kA| = k® |A| because each element of the matrix
A is multiplied by k and hence in this case we will have
k* common.

3AB|=3"|A| B
=27(-1)(3)
=-81
3 2
267. If U=[2-34]X=[023],yv=|2|andY=|2],
1 4
then UV + XY is equal to
(a) 20 (b) [-20]
(c) —20 (d) [20]
CG PET- 2006
Ans. (d) : We have,
=[2 -3 4], X=[0 2 3]
3 2
V=|2|Y=|2
1 4
Now,
3
=[2 -3 4] |2| =[6-6+4]=[4]
1
And =[0 2 3] { =[0+4+12]=[16]
Then, UV + XY =[4]+][16

268. If matrix A= L 1 }, then

JORLER o oAl 1!
@ A'=l, ®) A%=l

Al Hoo d =t
© A= @ aa= "7

where A is non-zero scalar
CG PET- 2006

Ans. (¢) : We have,
1 -1

i

As per given option,

1 1
Option (a) : ATorA':[ | J

A=

Option (b) : A™' = |%.ade
Al=1+1=2
|A]#0 = A exist

‘ 11
Adj (A)—[_1 J

JEIRIRaN
20 -1 1

Option (¢): L.H.S.

L
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L -1 1 1] (20
1 1]-1 1] o 2
10
2
ot
2[=R.H.S
. 1 -1
Option (d): AA = A T
A=A
1 1
As per the above calculation option c is correct.

a 0 1
269. If A= ,B=
11 5

if A = B, will be
(a) 4 (b)) 3 (c) 5 (d) None of these
AMU-2017, 2013 / CG PET- 2009

0
J, then the value of o,

Ans. (d) : We have,

o 0 1 0
A= and B =
1 1 51
A= | Olla O
1 1)1 1
_ o’+0 0+0 _ ol 0
a+l  0+1 a+l 1
It is given that, A>=B

o o] |1 O
o+l 1] [5 1
= o’=1and at+l1=5

Which is not possible at the same time.
.. No real values of a exists.

Here,

2 1
270. If A=[ } and I is the unit matrix of order
2, then A? is equal to
(a) 2A-3I (b) 4A +5I1
(c) 4A-51 (d) None of these
CG PET-2018

2 1
Ans. (¢) : Given, A =
-1 2
A’=AxA
3 2 1)1 2 1
-1 2 -1 2
4-1 2+2 3 4 .
= = ..(1)
2-2 -1+4| |4 3

8 4 50
Now, 4A -51= -
-4 8 0 5

13 4 .
=14 3 ..(i1)

.. From Egs. (i) and (ii), we have
A’=4A-5]

1 1 1 2 -1 -2
51 |.IfB= 1 -1 A RE
0 1 o

then the sum of all the elements of the matrix

50

ZB“ is equal to
n=1

(a) 100

(c) 75

271. LetA=

(b) 50
(d) 125
JEE Main-12.04.2023, Shift-I

1 2 -1 2
Ans. (a) : LetC= ,D=
-1 -1 1 1

I 24-1 =2 1 0
CD = = =1

] P P
B=CAD

B" = (CAD)(CAD)(CAD)....(CAD)

n-times

B"=CA"D

n n
5151
iBn_[szrso 25 }_{75 25}
50-25] |25 25

n-1

=25

Sum of the elements = 100

272. Let A = [a;] be a square matrix of order 3 such

that a; = 2! for all i, j = 1, 2, 3. Then, the
matrix A2+ A% +........ +A" is equal to :

310_3 310_1
N A

3041 3043
o[ w5

JEE Main-29.06.2022, Shift-I
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Ans. (a) : According to given summation,
all a12 a13 20 21 22
A=la, a, a,|=|2" 2" 2
a3 a3 agy 27 27 2
_ T o _
1 2 4f|1 2 4 3 6 12
A2:112112:i3 6 |=3A
2 2 2
Dl Loy y3 3 5
4 2 4 2 ] L4 2 7
Here,
A’=3A
A’=A A=A (BA)=3A"=3%A
A*=3A
Now,
A2 AP+ g AlO
A3 432437 4+ 3]
313 -1 30-3
EENCER
3-1 2

1 2
273. Let A={ 5 5}. Let a, B € R be such that

aA’+ BA = 2L Then o + B is equal to
(a) —10 (b) —6
(c) 6 (d) 10
JEE Main-27.07.2022, Shift-I

Ans. (d) : We have,

1 2
A=
-2 -5
Characteristic equation of matrix A is

|A—=nl|=0
-7 2

T +4n=1

A +4A=1

2A%+8A =21 (i)
Given that,

aA”+ BA =2I ...(ii)
Comparing equation (i) and (ii) we get

a=2, =8

a+p=10

01 2
274. Let A=|a 0 3|, wherea, c eR. If A>=A

1 ¢ 0
and the positive value of a belongs to the

interval (n — 1, n], where n € N, then n is equal
to

JEE Main-11.04.2023, Shift-I

0 1
A*=|a 0 3
|11 c
[a+2
A’=| 3 a
| ac
a+2
A= 3 a
| ac
2ac+3

A’ =|a(a+3c)+2a

Given A’= A

a+2+3c ac+c(2+3c) 2ac+3
2act3=0and a+2+3c=1

-3
c=—

2a
a+1+3c=0
a+1—i:O

2a

2a2+2a-9=0

a+2+3c 2a+4+
3+2ac 6+3a+

f(1) <0, f(2) > 0

(¢
9¢

ae(1,2]
n=2
1 V3
275. If A=l \/7 , then
2|3 1

(a) A-A¥=2+1 (b) A¥=A%
(@ AP+AP-A=T (d) A'+A"
JEE Main-01.02.2023, Shift-I1

+A=1

Ans. (¢) : We have,

If,

2|3
cos 60°
—sin 60°

A

, | cosa
A= i
—sina

B [ cos2a

—sin2o

AR [ cos30a

[

sin 60°
cos 60°

coso.  sina
—sino.  cosa.

—sing,  cosQ

sino || coso  sina
coso

sin2a
cos2a
sin30a}

—sin30a  cos30a

|

01 2
Ans.(2): A=|a 0 3 A3O_F 0}=I
1 ¢ O 01
Matrix and Determinant 80 YCT



L)
s | cos25a sin250 | | 2 2
—sin25a cos250 | 31
2 2
A=A
AP -A=0

A+ AP —A=]

276. If A = [’ '} and B = {1 _1}, then A®
i i a1

equals

(a) 4B

(c) —128B

(b) 128B
(d) —64B

Ans.(b):Az[i. _.i}ande[l _1}
-1 1 -1 1

. i -
ol 7]
-1 1

Therefore, A =iB
A= 2B = _R?

B? I -1)1 -1 2 =2
-1 1 |-1 1 -2 2

-B*=-2B {QA*’=-B%}

A*=(-2B)*=4B’ = 4(2B) =8B

(A*? = (8 B)* = 64 B’ = 64 x 2B

A®=128B

277. The number of non-zero diagonal matrices of

order 4 satisfying A”=A is

(a) 2 (b) 4

(c) 16 (d) 15

AMU-2007

AMU-2015

278. If each element, of a determinant of third order
with value A, is multiplied by 3, then the value

of newly formed determinant is

(a) 3A (b) 9A
(c) 27A (d) 27A
APEAPCET-20.08.2021, Shift-I
Ans. (c¢) : By property:- if we have a determinant of]
form
a3 A
A=lay ay ay
a3 a3z ds;3
Then,
ka;; ka;, kap
kA=la,; a,, 3ay
a3 Az dg
Multiplication by some scalar k gives a new
determinant with any of 3 columns or rows multiplied
with k.
So if the transformed determinant is-
3a;, 3a;;, 3ap;
3a,, 3a,, 3a,|then
3a;;, 3a;, 3as
A would have been transformed to (3x3x3) A=27 A
279. IfAisa

10 . |10
matrix ,then A" = VneN
11 n 1

(a) not true forn=3 (b) not true forn=2
(c) true forn=3 (d) not true forn=1
APEAPCET-20.08.2021, Shift-I

Ans. (d) : A non-zero diagonal matrix of order 4 1 0
satisfying A? = A Ans. (d): A= Ll
d 0 0 O
, |1 0f1 0 1 0
0 d, 0 O A= =
Let A= 1 11 1 2 1
0 0 d, O
1 0jft O 10
0 0 0 d, A= =
) 2 1)1 1 31
d 0 0 O . .
5 So option (c) is correct.
AL AA = 0 d, 0 0 {11
| 0 04 0 280. If A=|1 1 1|,thenA"i
0 0 0 & . = , then A" is
Given, A’=A 111
dl2 :di (i :1, 2, 3’4) 311*1 31171 311—1
d;(d,-1)=0 () A ) [3 3 3
d- _ 0 or 1 31171 31171 31171
Each diagonal element can be chosen in 2 ways either 3n 3n g3n
(0 or 1) As there are 4 diagonal elements. © |3 3 3 (d) none of these
Noof ways =2 x2x2x2=16 0 an o
No of Non zero diagonal matrix 333
=16-1=15 AMU-2010
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111
Ans.(¢): A=|111
111
11 1]f111] [333
A'=|111{111]|=|333
111{111] [333
3?3 3
Similarly, A®> = | 3% 3% 32
373 3
3“71 311—1 3n—1
SA'= 33T 3
3n—1 3\14 3nfl

1
281. Let X =L 1 }Let Y be a 2 x 2 real matrix

satisfying the condition XY = YX. Then the
smallest possible value of det (Y) is

(a0 (b) 2
(c) -1 (d) 12
APEAPCET- 23.08.2021, Shift-2
Ans. (a):

1 -1 a b
X= =
SR
a—c b-d
XY =
a+c b+d
a b 1 -1
Y= X =
Ll T

a+b —a+b
YX=
c+d —c+d

Given, XY =YX

a-c=a+blb-d=-a+blatc=c+db+d=—c+d
b=—c a=d a=d b=—c
=0
| |_a b
Y c d
a —c
I¥=
c a

|y|=a2 +¢” which is always non-negative for a, ¢ € R

.. Smallest value of |y| =0

282. The sum of the values of x so that the matrix

Ans. (¢) : According to given summation,

(2 21 x 0 0
Let A=|1 3 1|-|0 x O
|12 2 0 0 x
[2-x 2 1]
A= 1 3-x 1
1 2 2-x
Matrix is sing_ular, SO |A] -0
[2-x 2 1]
A= 1 3-x 1 [=0
1 2 2-x
Operating ) C1—>C1+C2+—C3
[2-x+2+1 2 1
|Al=]1+3-x+1 3-x 1 |=0
[1+2+2-x 2 2-x
[5-x 2 1
|Al=15-x 3-x 1 [=0
15-x 2 2-x
1 2 1
|Al=(5-x)[1 3-x 1 |=0
1 2 2-x
R, > R, —R,and R; > R; — R,
1 2 1
Al=(5-x)|0 1-x 0 [=0
0 0 I-x

Al=(5-%) (1-%)°=0
x=5 x=11)
Sum of values=5+1+1=7
283. If A and B are square matrix of the same order
such that AB = A and BA = B, then A and B
are both
(a) singular
(c) idempotent

(b) non-singular
(d) involutory

AMU-2001
Ans. (¢) : We have,
AB=A and BA=B
and A, B are square matrix of same order
Now, AB=A
ABA)=A (. BA=B)
(AB) A=A (" AB=A)
A(A)=A
A=A
In the same way, B = B
So, A and B are idempotent matrix.

2 21 1 0 0 284. If A and B are two square matrices such that
.. . AB =A and BA =B, then
1.3 11-10 1 0]issingular, is () A and B are idempotent
1 2 2] (0 01 (b) only A is idempotent
(a) 3 (b) 5 (c) only B is idempotent
(c) 7 (d 9 (d) none of these
AP EAMCET-20.04.2019, Shift-11 AMU-2016
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Ans. (a) : A and B are two square matrix given AB = A
and BA=B

Consider A> = (AB)* = (AB) (AB)

= A(BA)B = ABB=(AB)B=AB=A

and B> = (BA)’ = (BA) (BA) = B (AB) A)

= BAA > (BA)A=BA=B

We get A=A and B*=B

Both A and B are idempotent matrix

4 2
287. IfA = { ) J, then (A — 2I) (A — 3I) is equal

to
(a) 0 (b) 1
(c) -1 (d) 41

EAMCET-1995,1992

2 -1 2 3.
285. If A= 1 2 then 4A° — A’ is equal to

(a) A (b) Identity
(c) 5A (d) zero
AMU-2004
Ans. (¢) : It A 2
ns. (¢) : =
1 2
A 2 12 -1
o212
4-1 2-21 [3 4
- =
242 —1+4| |4 3
3 —4]2 -1
AP=A’A=
4 3|1 2
6-4 —-3-8] [2 -11
- =
8+3 —4+6]| |11 2
3 —4] [2 -11
4A° A’ =4 -
4 3 11 2
12 -16] [2 -11
:> —
16 12| [11 2
10 -5
=
5 10
i
= 5
1 2
= 5A

Ans. (a) : We have,
{ 4 2
A=

-1
Here,

|

[4-2 2-0] [2 2
“1-0 1-2| |-1 -1
4 2 1 0
And, A -31= -3
NN

4-3 2-0

55 A

(A21)(A3I)—[

1
-1
2
-1

2

o
L

-1

()

|

2
-2

] 2x1+2x(=1) 2x2+42x(=2)
| eIxTH (=D x(=1) —1x2+(=1)x(-2)
2-2 4-4] [0 0

R,

00

-1 0 3 2.
286. IfA= 0 2 , then A" — A” is equal to

(a) 2A
(c) A

(b) 21
@1
AP EAMCET-2005

[ cosa sina} .
288. IfA (0)=| , then A (a) . A (B) is
—sina cosa

equal to

(@) A()-AP) (b) A(o) +A(B)

(¢) A(atp) (d) A(a—P)

EAMCET-1999

Ans. (a) : We have,

-1 0
A=
e

|

-1 0f-1 0| |1 O

TS P R
o 4o 3]

5 e s A

Here,

2A

Ans. (¢) : We have,

coso  sina
a2 one]
—sina.  cosa
Here,
coso.  sina || cosp  sinf
A().AP) =| . .
—sinat  cosa || —sinf3 cosf

cosa.cosPf—sino.sinff  cosa.sinf+sina.cosf

|

—sinoa.cosf—coso.sinf3 cosa.cos—sino.sin 3

|

_ cos(a+PB) sin(a+p)
—sin(a+B) cos(a+p)
=A(atp)
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213
289. If the matrices A= and
4 10
1 -1
B=|0 2 |then AB will be
50
@ 17 0 ) 4 0
a
4 2 0 4
© 17 4 @ 0 0
c
0 -2 00
WB JEE-2010
Ans. (a) : We have,
1 -1
21 3
A= and B=|0 2
410
5 0
Now,
1 -1
[2 1 3}
AB = JO 2
4 10
5 0
_[2+0+15 -2+2+40| |17 O
44040 —442+0] |4 -2
1 1 .
290. If P= 131 ,Q=PP , then the value of the
determinant of Q is
(a) 2 (b) -2
(©) 1 (d 0
WB JEE-2012

Ans. (a) : We have,

1 21
L 3 1}
To find: Q = PP"

1 1
Here, P'=|2 3
1 1

1 1
[1 2 1}
= 2 3
1 31
1 1
B 1+44+1 1+6+1 3 6 8
18 11

I1+6+1 1+9+1
Let a, b be non zero real numbers such that ab

Q=66-64=2

291.

a
= 5/2 and given A =[
, a

is a unit matrix). Then the equation whose
roots are a and b is
(a) x*F10x+5=0

}and AA"=20 11

(b) 2x*+10x+5=0
(c) x2—5x+§=O (d) x2—25x+§=O
AP EAMCET-19.08.2021, Shift-I

0
L al b’ =20
(a+b)’ —2ab=20

= (a+b)Y’=20+ 252 [-.-abi}
2 2
or (a+b)2=25
(a+b)=4%5

Equation whose roots are a and b is given by:-
xX’+(@+b)x+ab=0

x2i5x+§=0
2

or2x>+ 10x +5=0

7 5 4 3
292. Let A= 'B= and
4 8 7 5

C
7 -4
If Tr(S) denotes the trace of a square matrix S
then
S |
3—kTr{A(BC)k} =
k=0

45

@ = (b) 36
81
(© Y (d 9

AP EAMCET-22.04.2019, Shift-II

Ans. (a) : We have,

7 5 4 3 -5 3
A= ,B= ,C=
R MRS
Here,
4 3||-5 3 1 0
BC= = =1
N T
(BO)k =1
.1 . 1 1
Zkzo?kTr{A(BC) }:Tr(A)+§Tr(A)+3—2Tr(A)+————oo

5

1 Ko S S I
fTr{A(BC)}7Tr(A)+[1+3+32+ j [7+8]

k=0 3k

1

1
3

45
2
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cosx -sinx 0

a b _1 1+1
293. LetG(x)= |sinx cosx O, Ifx+y=0,then|||[c d| |0 -1

0 0 1
G(x) G(y) =
(a) Null Matrix
(b) Skew Symmetric Matrix
(c) Identity Matrix
(d) Symmetric Matrix

a=1,d=-1
Now,

atd=1-1=0

0 -1
295. IfA= L 0 }then the incorrect option among

AP EAMCET-05.07.2022, Shift-1 the following is

Ans. (¢) : Given,
cosx —sinx 0
G(x)=|sinx cosx O
0 0 1
x+y=0
y=(=x)

cosy —siny 0 cosx sinx 0
G(y)=|siny cosy O|=|-sinx cosx 0
0 0 1 0 0 1
Now,
cosx —sinx Of cosx sinx 0
G(x) -G(y)= |sinx cosx O]/ —sinx cosx O

1 0 0 1

Il
(=
= =
- o O

(a) A—I=A(A-])
(b) (A’+D)=A(A-])
(c) A*—1=A%+1
(d) A*+1=A(A*-])
AP EAMCET-23.04.2018, Shift-IT

Ans. (d) : Given,

0 -1
A =
1 0
The characteristics equation is-
AP+1=0
So, A’=-A and A*=1
Now, if we analyse that,

A’ +1=A(A’-I) is incorrect.

Hence, G(x)- G(y) = Identity Matrix

b
294, If A = { }md A = { d} then (a + d)

equals
(@) 1+i ® 0
(c) 2 (d) 2018

WB JEE-2022

Ans. (b) : We have,

-]

S
LA
L

Repeat after 4™ cycle
Here,
A2018 A2016 A2

Lo o M- ]

pqr
296. If A=|r p q|and AA" =1 then, P’ + ¢° +
qr p
r=
(a) £1 (b) par
(c) 3pqr (d) 3pqr+1

AP EAMCET-21.04.2019, Shift-1I

Ans. (d) : We have,
p qr
A=|r p qland AA" =1
q r p
Here, A represents orthogonal matrix
Det A=1

al
-
=]

p(’ —a)—qpr-q)+r(?-pg==I
pP—pqr—par+q +r—pgr==+I
p3+q3+r3:3pqril

2 2 4
297. If P=|-1 3 4 | then P’ is equal to
1 2 -3
(a) P (b) 2P
(c) -P (d) —2P

WB JEE-2013
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Ans. (a) : We have, 1 0 0]lx, 1
2 2 4 2 1 0|y, |=|0
P=|-1 3 4 13 2 1]z 0
L 1 -2 —3_ B X, 1
(2 2 42 2 -4 2, +y, [=]0
PP=|-1 3 4-1 3 4 3%, + 2y, + 7| [0
1 =2 311 =2 =3 xj=1l,y;=—2andZ,=1
) . AQ=[Z=1]
2 2 4 AQ=[230]" (Given)
=713 4g=p 10 0]x,
1 2 -3
210 =3
Here, Y2
p2=p, PS P2 x p* = p’ = p* 13 2 1]z 0
(smce P?=P) = P’ =P’ x P? [ 2
P’=PxP
=  P=P=p 2%+ Y, =
. PP=P |13x, + 2y, + z, 0
298 Let P and Q are matrlces such that PQ = Q and X=2,y,= 1 %=
QP =P, then P> + Q’= AR=[001]"
(a) P (®) Q 10 0][x,] [0
©) P+Q @ P-Q N
J&K CET-2017 Y5 |
Ans. (¢) : Given, 132 1|z, | |1
PQ=Qand QP =P r X 7 To
Now, PQ=Q 3
QPQ=Q.Q 2x,+y, |=|0
QP)Q-Q’ [ QP=P] 3x, 42y, 42, | |1
PQZZQ [ PQ.:Q] x3=0, y; =0 and z;=1
Q=Q . 6] L 2 0
QP=P
P(QP)=P.P So, U=/-2 -1 0
(PQP=P* [ PQ=Q] 1 41
QP = P [~ Q.P =P] Expanding on C;
P=p’ - (i) U= 1(-1 +4)
On addm% equatlon 1) & (11) we get _
+Q’=P+Q
299. Ais a3 x 3 matrix where its first row is _| cosa sina 100,_
(1 0 0), second row is (2 1 0) third row is (3 2 | 00- Let X‘Lina cosa} then [X™]
1. P,Q and R are column matrices such that
AP = (100)", AQ = (2 3 0)" and AR = (001)". If (a) 1024 (b) 100
P, Q and R are three columns of matrix U, then (© 1 (d -1
|U| J&K CET-2016
(a) 0 ®) 1 Ans. (0) : x— coso  sina
(c) 3 d 9 © —sinat  cosa
J&K CET-2017 .
cosa  sina
100 |x =[ . }
—sino.  cosa
Ans.(¢c): A=|2 1 O — cos2o + sina = 1
321 Now,
P, Q and R are column matrix | 100| (1)(1)100 :( )100
Xl X2 X3
Let, P=ly, [.Q=|y, |, and R= A 200
301. Let A=|0 2 0|, then A’ —6A%+ 12A — 81
Z Z, Zy
AP=[100]" 00 2
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[0 0 0] 10 0]
(@ |0 0 0 ® 101 0
0 0 0] 0 0 1]
30 0] 2 0 0]
@ |0 3 0 @1lo 2 o0
0 0 3] 000

J&K éET-2016

Ans. (a) : Given,
2 00 1 0
A=|{0 2 0]=2|/0 1
0 0 2 00
AP=21-21=2"1
Similarly, A® = 2°1
Now,

(=T )

=21

[

A’ 6AT+12A — 81
=8I-6(41) + 12 (2I) - 81 =0

000
-0 0 0
000
302. Let E () = [c‘fse Sine}then E(o) E@) is
-sin@ cos0
equal to
(a) E(‘%Bj (b) E(op)
(c) E(a+P) (d) E(a—B)

J&K CET-2019

Ans. (¢) : Given,
cos6

E(O)— sin®
| —sin® cosO

[ cosa sina ][ cosp sinp
E(G)E(ﬁ)—[_sma cosa}{—sin[} COSB}

{ cosa-cosP—sino -sinf3

Now,

coso-sinB+sina-cosf
(sino-cosB+cosa-sinB) —sino-sinB+cosa-cosp
| cos(a+B) sin(a+p)

- —sin(o+B) cos(a+P)

=E (a+p)

X
0

(a) There is exactly one such matrix B such that
AB=1

(b) There is no matrix B such that AB = BA

(c) There exist only a finite number of matrices B
such that AB = BA

(d) There exist infinite number of matrices B
such that AB = BA

AP EAMCET-06.07.2022, Shift-1

303. IfA= 34 and B = 0 ,X,yeN, then
5 6 y

Ans. (d) : Given,
3 4 0
andB= X
56 0 vy
3 4)|x O 3x
AB= =
5 6|0 y| |5x
x 03 4] |3x
BA= =
0 yi||5 6] |5y
If, AB = BA, then
X=y

Hence, there is infinite number of matrices B such that
AB =BA

A

2 -5
304. Let A =[3 ) }what is f (A) =2 Where f (x) =

X —2x*—5.
@ (=50 70 ®) 50 70
a
| 42 36 42 -36
© [-50 70 @ 50 70
C
| 42 36 42 36
AP EAMCET-23.08.2021, Shift-I
Ans. (¢):
, (2 -5
Given, A=

Here,
fix)= x’ —2x* -5
5 f(A)= AP 2A% 51
. Let’s first find out the value of A

2 5][2 =5][2 -5
3113 11|13 1
[4-15 -10-5][2 -5
Tl 6+3 —15+1[3 1
-1 sz s
L9 -14|3 1
[-22-45 55-15
S| 18-42 -45-14
A 67 40
| —24 -59
JOR LIt
9 -14
) 11 -15
2A%=2
9 -14

22 =30
18 -28

A’ =AxAXA =
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f(A)=A’—2A° - 51

[-67 40| [-22 -30] [5 0
|24 59 18 28| |0 5
[-67+22-5 40+30-0

|24 -18-0 -59+28-5

=50 70
42 -36

2022 2024
2021 2023

123
305. [ -1 1 2 =2
30 2
(8 4 11] (8 4 13
@@ |4 -1 3 ® |4 -1 3
19 6 13] 9 6 12
(8 4 13] (8 4 11
) |4 -1 3 @4 1 13
19 6 13 9 6 13

AP EAMCET-23.08.2021, Shift-I

Ans. (¢): Given,
[2022 2024}
2021 2023

1 23

-1 1 2

302

_ _((2022) x(2023)-(2024)x(2021))

1 2
=|-1 1 2

30 2

_ _ (4090506—4090504)

1 23
=-1 1 2

|3 0 2]

(12 37 12371 2 3
=|-11 2|=(-11 2|-1 1 2
302 [3 0 2][3 02
[1-249 242 3+4+6
={-1-1+6 -2+1 -3+2+4

| 3+6 6 9+4

8 4 13
=4 -1 3

9 6 13

306. If A is a symmetric matrix and B is a skew -

3
1l

symmetric matrix such that A + B = L

NER
® 1

d—42
()14

JEE Main 12.04.2019, Shift - I

4 2
o7
4 2
CEi

Ans. (b) : Given,
2 3
A+B=
5 -1
Where, A is a symmetric matrix
B is a skew - symmetric matrix

a ¢ 0 d
A= and B=
NNEE

a c+d 2 3
A+B= =

c-d b 5 -1

-1

Let,

then AB is equal to

a=2 b=-1,c—-d=5,c+d=3
a=2,b=-1,c=4,d=-1

2 410 -1 4 =22
AB= =

4 -1]|1 0 -1 -4

1
307. Let A = [’1‘ 0}, x € R and A* = [ay]. If a;; =

109, then a,, is equal to ...... .
JEE Main 03.09.2020, Shift - T

Ans. (10) : Given,

__xlxl_xz—i-lx
1 oofl1 o] | x 1

A4__x2+1 x| x*+1 x
X 1 X 1

_(x2+1)2+x2 x(x2+2)
i x(x2+2) x2
A*=[a;] and a;; = 109

(x> + 1)5+x2: 109

X +1)+x*=100+9

+1

xX’=9
3.22:X2+1:9+1
322:10
1 3
-1 0
308. Computetheproduc{2 4}< 0 2
-2 -1
@ 1 3 ) -1 3
a
6 —4 6 4
© -1 3 @ -1 3
c
-6 4 -6 —4

J&K CET-2014
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Ans. (¢) : Given,

[—1 3 0}
2 14l
{—1(1)+3(0)+0(—2) —1(3)+3(2)+0(—1)}

2(1)+1(0)+4(-2) 2(3)+1(2)+4(-1)
.. Product of above matrices

-1 3]
| 3]
309. IfA=[i _21},thenA2+2A—31=
4 6]
(a) {6 4| (b) 0
(c) {_6 2| (d) 51
-2 6]

J&K CET-2014

Ans. (a) : Given that,
2 -1
A:
1 2
A2_2—12—1_3—4
121 2] |4 3

Now, A>+2A — 31

3 4 2 -1 1 0
= +2 -3
4 3 1 2 0 1
|3 4 N 4 2 30
14 3] |2 4] |0 3
3 4 1 -2
= +
4 3 2 1
|4 -6
16 4
2+x 3 4
310. If | 1 -1 2 [is a singular matrix, then x
X 1 -5
is
13 25
a) — b) ——
(a) > (b) T
5 25
c) — d —
(c) T (d) 3

(2+x)(5—2)—3(—5—2x)+4(1+x)=0
6+3x+15+6x+4+4x=0

13x +25=0
25
X=——
13
32 12 11
311. If P= LA = and Q = PAP',
12 312 01
then P' Q 2P is
@ 11 ) 12005
a
2005 1 0 1
© 10 @ 1 2005
C
01 2005 1

Manipal UGET-2016

Ans. (b) : Given,

V3ol
2 2
P= and Q = PAP'
1B
2 2
V31
2 2
P'=
13
2 2
1 0
Now, P'P= =1
o)

P QZOOS P=P (PAP‘)ZOOSP
= P'[(PAP') (PAP') (PAP).....2005 times] P = A***
=(P'P)A(P'P)A........ 2005 times

A _ 1 2005
o 1

Manipal UGET-2017 p'QMp— 1 2005
Ans. (b) : We have martrix, ) 1
2+4x 3 4 . . . PIQMOsp - 1 2005
1 -1 2 | is a singular matrix. “lo 1
X 1 -5 « B
2+4x 3 4 312. If [ } is to be the square root of two
Y -o
-1 21=0 rowed unit matrix, then o,pandy should
x 1 5 satisfy the relation
Matrix and Determinant 89 YCT



(@ 1+’ +By=0 (b) 1-a’>—By=0 a b c|[o] [-1
() 1-a* +Py=0 (d) o’ +By-1=0 d e f||1|=| 2
Manipal UGET-2016 g h i]|0 3
Ans. (b) : Given, b=-1,e=2,h=3
e o
v o—a] [0 So, A=ld 2 f
O .
-+ 2 rowed unit matrix = g 3 i
0 1 Now,
o Blle B [1 0 fa -1 c|[ 1] [ 1
y—ocy—oc_Ol d 2 f||-1|=| 1
o+By 0 | [1 0 lg 3 ij[ 0] [-I
0 o +By| |0 1 fat1+0] [ 1
a2+[3y:1 d2+0|=| 1
1—a’Ppy=0 |g-3+0| | -1
5 3 1 4 13 atl=1=a=0
313, 1t | |3 4= ,(a,b)is d-2=1=d=3
b5 -1 12 11 g-3=-1=>g=2
- Now,
(@ (1,-2) (b) (~1,4) 0 -1 ol
(c) (1,3) (d) (1,-4) _
Manipal UGET-2018 A=i3 2 f
Ans. (d) : Given, 2 3 i
) 1 2 [0 -1 c][1] 0
323}34:{413} 3 9 fllilel o
b 5 -1 ) 12 11 2 3 il |2
fa+6 -3 2a+8 +3] [4 13 [0 -1 +c| [0
b+15+1  2b+20-1] |12 11 3 42 +f|=| 0
[a+3 2a+11] [4 13 (2 +3 +i] [12
b+16 26419 | |12 11 ¢ 1=0,3+2+1=0
L c=1, f=-5
b+16=12 = b=12-16=-4 i=7
(a,b)=(1,-4) Therefore sum of diagonal of matrix A
314. If A is a 3 x 3 matrix satisfying ateti=0+2+7=9
ab
0 -1 1 1 1 0 315. Suppose A = [ } is a real matrix with
Al1|=| 2|,A|-1|=| 1|andA|1|=]| 0], cd ,
nonzero entries, ad — bc =0, and A" =
0 3 .0 -1 1 .12 A. Then a + d equals
then sum of the diagonal elements in A is (a) 1 (®) 2
(a) 8 (b) 9 (c) 3 (d) 4
(c) 10 (d 11 KVPY SB/SX-2018
Ans. (b) : Let matrix, a b
a b c - |:c d}
A=(d e f and A=A
g h i a bjla b| |ab
0 -1 c dllc d] |c d
According to question- A| 1[=| 2 a’+bc ab+bd _{a b}
0 3 ac+cd be+d® | |c d
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a?+bc=a

Ans.(a): A= [6

By option (A)

[Qad—bc=0]
a’+ad=a
a(at+td)=a
atd=1
[ i —i} { 1 —1} s
316. A= ,B= = A
- i -1 1
(a) 4B (b) 8B
(c) 64B (d) 128B
AP EAMCET-2012
Ans. (d) : We have,

1 —
A=l
-1 i
11

A=1
-1

A=

A4
= 8B
= 64B?
:me
A*=128B

i 1
and B=

-1

1

=4(2B)

N

x 0
317. If A = and B
11

8 0 3
and A° = B,
7 1

3 1+0
1540

1 7

7

) e

N

H e o

01
1+6
5+7

{5 12}¢(AB)’

2 4

(a) L

:

-6 26 L[5 -3
319. If AB= and 1B = , then A
-1 19 2 1

®) {2 4}
then x = 3 2
(a) 2 or3 (b) -2 _ _
(¢) 2or-3 (d) 2 (¢ {2 4} (d) { 2 4}
AP EAMCET-05.07.2022, Shift-1I -3 2 3 2
Ans. (d) : Given, GUJCET-2021
x 0 8 0 Ans. (b): Given,
A= andB =
11 71 AB{—6 26}
, |[x Offx O] | x> 0 -9
Lol 1) [x+nod HBI{S ‘3}
Ao X 0fx 0 !
x+1 11 1 -1 =L 5 -3
o 0 1112 1
:[x2+x+l 1} ABB'lzi[_6 26} {5 _3}
A3:B (given) 111 -1 19 2 1
X 0]l T8 0 Ao L [30+52 18+26
Cax+l 11717 1 T 11| -5+38 3419
o=3 122 44
x=2 T11(33 22
15 10 .
318. IfA= and B= , then which one |2 4
6 7 11 Hence, A = 3 2
of the following is incorrect.
(a) (AB)'=A'B' (b) A.adj A=Al I x 3)x
(C) (A"I‘B)' B|+Av (d) (AB)fl — Bfl ) A—l 320. If [2 3 4] 2 4 5 2| = 0, then x
GUJCET-2021 32 x]io
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7 5
a) — b) —
(a) 3 (b) 3
5 7
c) —— d) —
(c) 3 (d) 3
GUJCET-2017
Ans. (¢) : Given,
¢l x 3u &y
g ueuy
23412 4 s5uQu=0
g ugu
8 2 xpdy
&
2+6+12 2x+12+38 6+15+4x]823=0
du
XU
¢y
20 2x+20 21+ 4x] 280
du
[20x+ 4x+ 40+ 0]= 0
24x +40=0
- 40
X:_
24
-5
X=—".
3

3
321. IfA=[1 2]and B= M,then (BA)' =

3 6 NEE
@ |, g ® g g

() 48 (d) [11]
“ 16 3
GUJCET-2023

Ans. (b) : Given,
A=[1,2] B= 3
’ |4
3 6
BA =
4 8
3 4
BA)'=
ONEHN
0 0 -5
322 f A=/ 0 -5 0 |,thenA’=
-5 0 0
(a) 51 (b) 5A
(c) 25 A (d) 251

GUJCET-2023

Ans. (d) : Given,

0 0 -5
A=0 -5 0
-5 0 0

0 0 5|40 0 -5

A= 0 -5 0(0 -5 0

-5 0 O0}||-5 0 O
0+0+25 0+0+0 0+0+0

= 0+0+0 O0+25+0 0+0+0
-0+0+0 0+0+0 25+0+0
25 0 0
=0 25 O
0 0 25
1 00
=250 1 0

0 0 1
=251

01 ; (a b
323. Let A= ,keRand A’ = Ifd=
1 k c d

228,then b + ¢ =

(a) 52
(c) 2 (d) 100
TS EAMCET-19.07.2022, Shift-11
Ans. (b) : Given that,

]
[l

IO L U
= X =
k 1+k° ||1 k

|k 1+k’
1+k> 2k+k’
After comparing with given value

5 [a b}
A= d we get ,
c

a=k,b=1+k*,c=1+k*and d =2k +k’

Given d =228

2k + k¥ =228

k*+2k—-228=0

By hit and trial method , k=6

brc=1+k*+1+K

=2+ 2K

=2(1+K%

=2(1 +6%)

=2(1+36)=2(37)="74

324. If A, P, B are3 x 3 matrices. If -B | =5, BA" |
=15, |P'AP | = -27, then one of the values of [P|
1S

(a) 3
(c) 9

(b) 74

(b) -5

(d) 6
TS EAMCET-18.07.2022, Shift-11
Ans. (a) : Given, A, P, B are 3 x3 matrices

-B| =[], [BA"|=15,[P"AP| = -27
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(-1)'[B|=5
[B|=-5
BAT|=15
Bl|AT| =15 [ [aT]=|A]]
(-5)|A] =15
|A|=-3
Again [PTAP|=-27
[P"||A||P| =27
[P|A[[P =27 [P =P1]
IP]* (-3) =-27
[P[* =9
S P|=+3
123
325. If A=|4 5 6| then (AA') =
7 89
(14 32 50 (14 50 32]
(@) |32 122 194 (b) |32 122 194
150 194 256 150 194 122]
[14 32 50 (14 32 50 ]
(c) |32 194 122 (d) |32 77 122
132 122 77 50 122 194

TS EAMCET-05.05.2018, Shift-I

Ans. (d) : Given that -
1 2 3
A=l4 5 6
7 8 9
1 4 7
A'=(2 5 8
36 9
1 2 31 4 7
Now, AA'={4 5 612 5 8
7 8 9|13 6 9
1+4+9 4+10+18 7+16+27
=[4+10+18 16+25+36 28+40+54
7+16+27 28+40+54 49+64+81
14 32 50
AA'=|32 77 122
50 122 194
14 32 50
(AA’)': 32 77 122
50 122 194

326. Let A, B, C be 3 x 3 non-singular matrices and
I be the identitay matrix of order three. If ABA

=BA’Band A*=1, then AB* - B* A =

(a) Oy (b) %

() I (d) 21
TS EAMCET-07.05.2018, Shift-I

Ans. (a) : Given that,

ABA = BA’B

Al=1

ABA = BA’B
ABAA’?=BA’BA?
ABA®=BA’BA’

AB = BA’BA?
AB?=BA?BA’B
AB?=BA?ABA
AB?=BA’BA

AB? = BIBA

AB*=B’B’A

AB*=B‘A

AB*-B*A=0

1 -1 2 3
ljand A= 0 1 6

1 0 0 -1
X' A¥ X = 33, then k is equal to:
JEE Main-29.07.2022, Shift-I1

And,

327. Letx= .Fork e N, if

Ans. (10) : Given,
1 -1 2 3
1[;A=|0

—_
(o)}

(=]
[
L
—_

|
—

>

w

Il
S = O
—_ O N

1
—_ O
1
[
S = O
S = O oo
b—los

>
-
|
S O 00 = & = o

A8

[\
i

O'—‘OO'_‘OO'—O'—‘OUJ
[\e}
i
(0%)
S

>

5

|
o o =
- o o = o
o o —
o ~ o
- o

Il
R
o ~ o
- o

8
~

For K — Even A* =

[
S —= O
- O
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X' A* X = 33 (This is not correct)

1 0 3K]1

=t 110 1 o1
00 11
143k

[111]] 1 |=33

1
o 3K+3=33 . K=10
But it should be dropped as 33 is not matrix

IfKisodd

X A*X =33

X AATX=33
-1 2 371t o 3k-371

[l 110 1 601 0 |[1]=33
0 0 -1{/0 0 1 |1
3k-2

[-1 3 8] 1 |=[33]

1
[-3k + 13] = [33]

K =20/3 (not possible)

B

2 2 11
328. Let P= JA= and

RECI RN

2 2

a b
Q =PAP". If PTQ*""P = [ d} , then 2a + b —
C
3¢ —4d equal to
(a) 2007

(c) 2006

(b) 2005
(d) 2004
JEE Main-08.04.2023, Shift-I

V3

2

Ans. (b) : It is given,

1
2
V3

1
2 2

I —

| — M|§‘
151

A3

=

IO —
— N
| I
1
O
—_—
L I
I
1
—_ W
L 1o

Therefore,

An

NOW, a b :pTQZOO7p
_C d_
= P"(PAP)" (PAP") (PAP") ....... (PAPT)P
=1AIA ......... IAL = A*
fa b] [1 2007
Ky d__{O 1 }

1 n
A" =
o

On comparing both sides,
a=1,b=2007,c=0,d=1
2a+b—3c—4d=2005

329. The matrix product satisfies [562].A"=[48

1 7 8] where A" denotes the transpose of the

matrix A. then order of the matrix A equals to

(a) 1x2 (b) 5x1

(c) 3x5 (d) 5x3

J&K CET-2011

Ans. (d) : Given,
[5 6 2]isoforder1 x3

[4 8 1 7 8]isoforderlx5
(1 x3)x(pxq)gives1 x5
So,
p=3andq=>5
Thus A" is of order 3 x 5
. Aisoforder5 x 3
330. If A and B are square matrices such that AB =
A and BA = B, then A’ + B’=
(a) AB (b) A+B
(c) BA+B (d AB+A
J&K CET-2010

Ans. (b) : Given,

AB=A and BA=B
Consider A> + B*= AA + BB

(AB)A + (BA)B [~ AB=A and BA =B]
=A(BA)+B(AB)=AB+BA=A+B

331. If A=[_2 _1 }, then adj (3A% + 12A) is equal
to
@ {72 —84} ®) {51 63}
-63 51 84 72
© {51 84} @ {72 —63}
63 72 -84 51

MHT CET-2022
2 -3
Ans. (¢) : Given, A = L‘ . } (3A”+ 12A) =2

aoaac|? |2 a2 63 16 9
Tl 1|4 1] |-8—4 1241 |-12 13
, 16 -9 2 -3
(BA*+12A)=3 +12
-12 13 4 1
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48 727Jr 24 36
=36 39| |48 12
) 72 63
3A°+ 12A =
-84 51
o 51 847
Adj(3A° +12A)=
63 72
s 51 84
< Adj(3A7 +12A)=
63 72
1 a 3 13 2 -7
332. If A= |1 1 5|andA™|-3 b 2 |, then
2 47 -2 0 1
the values of a and b are respectively
(a) 2,-1 (b) -1,2
(c) 2,1 (d) 1,2
MHT CET-2022
Ans. (a) : Given,
1 a 3
A=[1 1 5
2 4 7
13 2 -7
A'=|3 b 2
-2 0 1
As we know that,
AA'=1
I a 313 2 =71 |1 0 O
I 1 5|13 b 2(=0 1 0
2 4 712 0 1] |0 0 1
[3a+7 ab+2 2a-4] [1 0 0
0 b+2 0 |=]0 1 0
| 0 4b+4 1 0 0 1
Comparing between both sides,
3at+7=1
3a=6
a=2
and ab+2=0
2b=-
b=_
a,b=2,-1
1 1 1]«x 0
333. If(1 -2 2|ly|=|3|,then2x-y+z=
1 3 1|z 4
(a) 2 (b) 3
(c) -3 (d) 1
MHT CET-2022
I 1 1(x 0
Anms. (¢) : Given, |1 -2 2||y|=]|3
1 3 1|z 4

x+y+z=0

x—2y—-2z=3 .(i1)
x+3y+z=4 . (ii1)
Subtracting equation (i) from equation (iii)
x+3y+z=4
x+y+z=0
2y =4
y=2
Adding equation (i) , (ii) and (iii)
3x+2y=7
3x+2x2=7
3x=3
x=1,z=-3
Now, 2x—-y+z=2x1-2+4+(-3)=-3
2x—y+z=-3
3 2 4
334. If A= [aij] =1 4 1|and aj, is a cofactor
3x3
2 6 3
of a;; then the value of
321A21 + 322A22+ 323A23 is equal to
(a) 18 (b) 8
(c) -8 (d 0
MHT CET-2022
3 2 4
Ans. (b) : Given, A=[a, jl5.;=|1 4 1
2 6 3

a=1lap=4a3=1

2 4
A, =(—l)2+1 6 3‘ =—(6—24)=18
. 3 4
A, =(_1)2 : ) 3:| =1
3 2
A= (_1)2+3 ) 6‘=—(18—4)=—14

Now, a1 Az; + apAx + as3As;3
—Ix18+4x1+1x—14
~18+4-14= 8

1 23
lfA=[aij]3X3= 115
2 47
of ajj, then anA21 + alezz + 213A23 is equal to
(a) 2 () 0
() -1 @ 1
MHT CET-2022

335. and Aj; is a cofactor

Ans. (b) : Given, Ala,] =

3x3

N = =

2 3
1 5
4 7
ap=1,ap=2,23=3

2 3
4 7

1 3
27

A21 = (*1)%1

‘:_2

A, = (_l)hz

‘:1
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|l 2 a 0 10
A, =(1) =0 338. Let A= and B= be two
2 4 11 51
Now, a;;Ay; +a5pAn +a;3An matrices where a is a real number. Then
=lx-2+2x1+3x%x0 (a) A’=B forsome a.  (b) A’# B for any a
=0 (c) A”>=-B for some o. (d) |A2|¢|B| for any a
3 5 (e) A =-B for some o
336. IfA=[2 0 6]andB=|7 -2|,then AB= Kerala CEE-2019
6 6 Ans. (b) : Given that,
4 Al 0 B- 1 0
(a) [42 46] (b) 46 11 51
- - 0 0 2 2
6 10 A'A:Azzﬁ 1}{? 1}{(1 +10 (())“1)}{ ) 1 ﬂ
o+ + o+
© 0 (d) [17-19] So, for any value of a
36 36| A2+B
_2 12 11 2017 .
(e) 14 -4 339. If A—(l 1j,thenA is equal to
Kerala CEE-2022 (a) 2;‘;2,4 (b) 2;‘:6A
22 A d) 2" A
3 5 ((ec)) 22020A ( )
Ans. (a) . GiVen, A= [2 0 6] 5 B=|7 2 Kerala CEE-2017
6 6 Ans. (b) : Given that,
3 5 _{1 1}
AB=[2 0 6]|7 -2 11
1 1|1 1 2 2 11
AB=[6+0+36 10+0+36] a1y {2 2p (i1
AB=[42 46 Again A*= A% A
= ] _2211_44_411_22A
L3t 2 2t ou] 4 o4 o1 T
337. If 4 -5 L} 7}= o —27|, then the AM=2""1 A
0 2 0 14 A2017 — 22016A
value of a is 10
340. If A= , then A" + nl is equal to
(@) 5 (b) 4 L J 1
(c) 7 (d) —14 (a) 1 (b) nA
(e) =5 (c) T+nA (d) I-nA
Kerala CEE-2020 (e) nA—1
Ans. (b) : Given that, Kerala CEE-2017
-1 3 L 5 -1 19 Ans. (¢) : Given that,
4 -5 [o 7} o 27 A{l 0}
0 2 0 14 11
(140 24217 [-1 19 A2 :AA:[I OHI 0}{1 0}
440 8-35|=|a -27 Lo 1) 21
[ 0+0 0+14 | |0 14 A3:A2A:|:1 0}{1 0}{1 0}
1 19 119 2 1)1 1 31
- 1 0
4 27|=|a 27 A" =
0 14] [0 14 no 1
By comparing Now, A"+nl= POt 0
=4 n 1 0 1
Matrix and Determinant 926 YCT



. 1 0 1 0
Again [+nA= +n
0 1 11
10 n 0
+
0 1 n n
_(14n 0
n l+n

A"+nl=1+nA

1 5
341. If A= , then
0 2

(a) A>—2A+2[=0
(c) A>—5A+2[=0
(e) A’+3A+21=0

(b) A>-3A+21=0
(d) 2A?-A+1=0

Kerala CEE-2017

2

7 1 5)3 1
343. +5 is equal to
8 0 0)1 0

@ [16) ®) (27}
27 16
15 16
(c) (1 6) (d) {15)

16
@ (10
Kerala CEE-2017
Ans. (b) : Given,

2
7 1 5 1
3(+5
8001 0

i 14+3+5 5
Ans. (b) : leeln tlslat, 164040 0
A =
o3 (TZ) @
1 5)1 5 1+0 5+10 1 15
A"=AA= = = 27
0 2)l0 2 0+0 0+4 0 4 —[ j
X 1 15) (1 5) (1 0 16
A®-3A+21= -3 +2
0 4 0 2 01 | -1-i\/3
_(115) 315,42 0 344, Let A= 2|, Then, A™ js
"o 2 143
2
[ } { } equal to
(a) 2'° A (b) 2” A
0 (c) 2% A (d) A
2 _ _
A®-3A+21= [ 0} 0 (e) A>
Kerala CEE-2016
X . Ans. (b) : Given,
342, If|0 4 5 | y|=|1],then(x,Y,z)is equal i3
1 )\z 1
A= 2
(16,6 (b) (1,6, 1) i3
EC; (1(, 11, %) N (d) (6,-1,1) 2
e) (-1,6, .
Kerala CEE-2017 | |Let, 1403 =
Ans. (d) : Given that, 2
) 2
1 2 -3)(x) (1 _(—1+1\B) 223 -1-i3
00 1 )\z 1 : )
X+2y—3z=1 ..(i) A:( m]
4y +5z=1 ..(i) o 1
Z.: l . .e ”'(111) AZ l (’02 l (’02 _ 2 20)
By equatloil 1), (E) and 5111) o 1le 1 20 2
y=-1,z=1,x=6 ,
NOW) (X7 ya Z):(6a _17 1) ( o= 1)
Matrix and Determinant 97 YCT



2
- 2(1 @ j:2A
o 1

An _ 2n—lA
AIOO _ 2100—1A
AIOO _ 299A

8 27 125
2 3 5
1 1 1

345. If A = , then the value of A’ is

equal to
(a0
(c) 64
(e) 3600

(b) 36
(d) 2400

Kerala CEE-2016

Ans. (e) : Given that,

8 27 125
A=2 3 5
1 1 1

=8(3-5)-27(2-5)+125(2-3)

=8(-2) —27(-3) + 125 (1)
=-16+81—-125=-60

A’ = (=60)* = 3600

1 3 2|1

0 5 1| 1]|=0,the values of x are

0 2 0fx

346. If[1x1]

@) 1,5
©) 1,6
() 3,3

(b) -1,-5
(d) -1,-6

Kerala CEE-2016

Ans. (d) : Given that,
1 3 21
0 5 11
10 2 0fx
[1+3+2x|
0+5+x
10+2+0 |

4+2x
5+x
2
[4+2x+5x+x*+2]=0
X +7x+6=0
X +x+6x+6=0
x(x+1)+6(x+1)=0
(x+1) (x+6)=0
x=-1,-6

[1x 1]

[1x 1]

1 x 1] =0

a b
347. 1If the square of the matrix [ }is the unit
a -a

matrix, then b is equal to
a 1-a°
(a) 3 (b)
1+a a

© l+aa ) 1_aaz
(e) 1+a’

Kerala CEE-2016

Ans. (b) : Given that,

a b
Let, A= { }
a -a

A=—(ab +a?%
.. Square of the matrix A is unit matrix

10
A’ =(ab+a’)’ :{0 1}:1—0

(ab + a%)? = (1)
ab+a’=1
be 1-a?

a

348. If A = (aij)mx,,, B = (bij)nxp, C= (cij)pxq’ then the
product (BC) A is possible only when

() m=q (b) n=q
© p=q () m=p
(e) m=n

Kerala CEE-2012

Ans. (a) : Since, given

A= (aij)m X ns

B= (bij)n xp

C= (Cij)p xq
Product of BC is of n x q but order of A is m x n.
Therefore, the product of BC and A is only possible if]
g=m

1
349. If A=[j 0} and A’ is the unit matrix, then

the value of X’ + x — 2 is equal to

(a) — 8 (b) -2
() 0 @ 1
(e) 8

Kerala CEE-2011

Ans. (b) : Given, A :[

— X
O
| IS—|

AZ:A.A:{

—_— X
O
|
1
— X
S =
| I

Az—l 0_1_ x*+1 x
0 1 X 1

By comparing we get —
x=0

Now, X’ +x-2=0+0-2=-2
coso  sina 10 .

350. If A= . , then A" is equal to
—sina cosa

cos'’a

sin “a
(a) - 10 10
—sin’®a  cosa

Matrix and Determinant
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b cos’a  —sin “a 7 2
( ) Sinloa Cosloa A—l — 7X + 6 7X + 6
-3 X
10 10
© | 0 N‘f} | 7x+6 Tx+6
Tsmeo —eos o On comparing it with given inverse matrix
cosl0a  sinlOa 71
(d) . L2
—sinl0a cosl0a Al 3417
© cosl0o  —sinlOa )
e - =
—sinl0a  —cosl0a L34 17
Kerala CEE-2011 7 7
Ans. (d) : Given, Tx+6 34
| cosa sin o 7x + 6 =34
| —sina. cosa 346
) coso sina || coso  sino A 7
A"=AA= . .
—sina.  cosa || —sina  cosa x=4
_ cos’ o —sin’ o cososin o +sino.cos o 333
—sin o.cos o — cos a.sin o —sin’® oL+ cos’ o 352. IfA=[3 3 3|, then A"is equal to
) cos2a  sin2a ) 333
“|=sin20 cos2a| 7 @ (a) 27A (b) 81A
. : (c) 243A (d) 729A
AT AZA = cos(2a+a) sin(2a+a) | | cos3o  sinda (©) 3A
I —sin(2a.+ o) cos(2a+a) | —sin3a  cos3a Kerala CEE-2008
On observing equation (i) and (ii), we get — 33 3 11
cosno.  sinno
A“:[ . } Ans. (d) : Given, A={3 3 3|=31 1 1
—sinno.  cosno 3 3 3 Ll
AL _ coslOa  sinlOa -
| —sin10a.  cos10a. 111 111
T 1 A’=AA=311 1[-3]1 11
X EYRRT] 111 111
351. If A= and A™'= , then the
3 7 3 2 333
34 17 =9|3 3 3|=9A
value of x is 33 3
(a) 2 (b) 3 4_ A2 A2
(c) 4 (d) 4 AATA
(e) -2 =9A -29A
Kerala CEE-2010 =81A
Ans. (d) : Given, =81-9A
x 2 =T729A
137 ) 1 2
353. If fx)=x +t4x—-Sand A= , then f(A)
71 4 -3
AL Q ﬁ is eql_l(:)ll to4 .
302 @ |, } (b) {
34 17 18 8 2.0
|Al=T7x+6, © 1 1} @ {8 4}
7 2 ¢
Adj(A) — _1 0 8 0
-3 x o
At - 2di(A) (e) ) 2}
|A| Kerala CEE-2007

Matrix and Determinant
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Ans. (d) : Given,

1 2
A:

3l
f(x)=x"+4x -5
f(A)=A’+4A -5

e
g

- s 3l
_[98 1471H146 2szZ 2}
_[183 :HZ 2}

8 4
f(A) = [8 0}

Now,

11
354. If X= [1 J , then X", for n € N, is equal to:

(a) 2" 'X (b) n*X
(c) nX (d) 2""'X
(e) 2"X
Kerala CEE-2004
Ans. (a) : If

11
X =
11
, |1 1]1 1 11
Then, X* = =2
1 1)1 1 11

Similarly,

Xn :211—1 1 l
11

=2"'X

Ans. (d) : It is given that, A is a matrix of order 3 and
B=|AA"
|Al=-5
dj A
Now, B = A (adi A)
Al
B=(adj A)
B =Jadj A | = AP
= |A]
= (-5
=25
2 1 -3 2 1 0] .
356. If A = then A is equal
3 2 5 3 0 1]
to:
@ 11 ) (11
2) —
10 10 1
© 10 @ [0 1
c
11 111

© 2 1

e

01

Ans. (a) : Given matrix to find A are.

1 -3 2 1 0
A =
a5 2 )
1771 o][-3 27"
2110 1]|5 -3
-1|{1 0]]|-3
2110 1|]|-5
2 -1]3 2
|3 2|5 3
11

A=—
o
Hence, option (A) is correct.

357. If A is a square matrix such that A*> = A and

(1+A)" =1+ AA, then A is equal to

(a) 2n-1 (b) 2" -1

(c) 2n+1 (d) None of these
Manipal UGET-2015

Kerala CEE-2006

2

3

2

So, A:[
3

3 2
-3

355. Suppose A is a matrix of order 3 and
B =|A|A" |,if|A| = -5, then|B|is equal to :

(@) 1 (b) -5 Hence, ) i
(c) -1 (@ 25 I+A)" =1+ (2"-DA
(e) —125 TI+A)"'=T1+rA
Kerala CEE-2006 = A=2-1
Matrix and Determinant 100

Ans. (b) : We have, A>= A

2 (I+AY =(1+A)1+A)
=1+2A +A’=1+3A
and (I +A)’ = (I +A)* (I +A)
=1+4A+3A°=1+7A
Thus, we get (I+A)* =1+ 3A
(HA)Y =1+ 7A
I+A)Y° =1+ (2°-DA

YCT



