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1. What is the minimum period of sin7x? (A)7z (B) 2x/7 (C)3.5z7  (D)n/7 (E) none of above

2. sinZ= (A N2 ® Y2 ©VB2 O3 ®) /6

3. The solutions of the equation 3x® +4x>*~5x-2=0 are x=1, a and b,then a+b=
A2 ®B) -2 (©)-7/3 (D) 7/3 (E)none of above

4. d_(gis;%l (A)sin2x  (B)2sin2x (C)-sin2x (D)-2sin2x (E)—0.5sin2x

5 d2x2" A 4 2 2n B 4 2 2n-2 C 2n-2 2n-2 n

o3 = (A)dn'x B)4n‘x ©)2n2n-bHx D) 2n(n—DHx E) 2n(n-Hx

6. The first derivative of Int*> withrespecttozis (A)e’ (B)2% (C)2* [®)2Ins>  (B)2/

7. If the first derivative of (x—1)/(x+1) with respect tox is (ax+b)/(1«:+1)z . What is the value of (a—b)?
A -2 ®B)2 ©0 M1 E 4

8. What is the integration of x with respect to x, where c is a constant?
A x*™/@2n+D)+c  (B)x™ / @2n)+c  ©O)x™+c  O)2mx™'+c  E)x*+c

9. [Psin2xdx= (A0 ®)1 (©2 -1 ®-2

10. The perimeter of a semi circle with aradius ris  (A)2zr (B)zr (C)2zr+r {O)ar+2r (E)2nr+2r

11. The area of a circle with a diameter dis (A)2D> (B)2D* (C)zD* (D)zD* (B)2zD’

12. If the two straight lines Sx+4y=3 and ax+by=1 are perpendicular to each other, then (a—b)/(a+b)=
A -9 ®9 © -8 D8 ®E6

13. If m is the number of real solutions of the equation ¢* —x=2,then m= (A)0 (B)1 (C)2 D)3 (E)4

14. A real function is given by f(x)=3x*+ax+2, where ais a real number. If f(1)=6,then f(-1)=
a1 ® -2 ©20 @) -13 (E) 4

15. f2|x—lla’.x = (A5 B4 ©3 M2 E1

16. What is the third term of the Taylor series of a real function f(x) about x=x,?7 (A) 4 f (x,)(x— Jco)2
B f (x)x=x)" (O fP0)x-x)  DEfP(x, Yx=-x,)>  (E)none of above

17. Real function f(x,y,z) = 2x* + yz°. The gradient Vf = (A)4x+z’+3yz>  (B)4x*+3yz’

(Cyaxi+2°j+3y2%k  D)axH +3y’k  (EB)4xi +2°]
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18. Consider the differential equation x(x+1)y”+(2-x*)y'=(2+x)y for y=y(x).The differential equation is a
(A) linear and homogeneous  (B) nonlinear and homogeneous  (C) linear and nonhomogeneous
(D) nonlinear and nonhomogcncbus (E) none of above

Consider the ordinary differential equation % =4y+x,where y=y(x) inquestions 19 and 20.

19. The differential equation is  (A) linear and homogeneous  (B) nonlinear and homogeneous  (C) linear and
nonhomogeneous (D) nonlinear and nonhomogeneous (E) none of above

20. Which of the following is the solution of the differential e(}uation?
(A)2e* —x+1 (B)e* +2x+6 (C)2e* +%+Z D)e* —=—~—  (E) none of above

Consider the ordinary differential equation X2y +3xy= 1 ,where y=y(x) in questions 21 and 22.
q o y q

21. The differential equation is (A) linear and homogeneous (B) nonlinear and homogeneous  (C) linear and

nonhomogeneous (D) nonlinear and nonhomogeneous (E) none of above

22. The general solution is given as  y(x)= ax +bx™*, where a and b are real constant. If y(1)=-1,then a+b=
A-2 @®-1 ©0 M1 ®?2

d*f

de

Consider the differential equation + % -2f=0 for f=f(x) inquestions 23 and 24.

3. Let a and b be real constants. The solution of the differential equation is in the form of (A) f = ae* +be*™
(B) f=ae*+be™* (C) f=ae*+be™ (D) f=ae™” +be™ (B) f=ae" +be™.

24.1f f(0)=4 and f(0)=-5 then a+b= (A)l B)2 ©3 ®4 @®BS

Consider the differential equation y”+9y=cosx for y=y(x) inquestions 25, 26,27 and 28.

25. Then the general form of homogeneous solutionis (A)a+ bx® B)ae* +be™  (C)acos3x+bsin3x
(D) €**(acos3x +bsin3x) (E) none of above

26. The general form of the particular solution of the differential equationis (A) Acosx+Bsinx
(B)(A+ Bx)cosx (C) x(Acosx+ Bsinx) (D)(A+Bx)sinx  (E) none of above

27. The two real constants A and B satisfy A+B= (A)1 (B)0.5 (C)2 (0)0.25 (E) 0.125

28.If y(0)=0 and Y'(0)=3,then axb= (A)-1 (B)-05 ©)-2 @®)-025 (E)-0.125
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Consider the differential equation y“+9y=cos3x for y=y(x) in questions 29 and 30.

29. The general form of the particular solution of the differential equationis (A) Acos3x+ Bsin3x
(B)(A+Bx)cos3x  (C)x(Acos3x+Bsin3x) (D)(A+Bx)sin3x  (E) none of above

30. The two real constants A and B satisfy A+B= (A)1 (B) 12 (C)13 (D) 1/4. (B) /6

31. Which of the following is the equation of a line tangent to the curve of y=2x+Inx at x=17?
(A) y=2x+1 (B) y=3x-1 (C) y=0.5x+2 (D) y=—x-3 (E) y=x+05

32. f and g are twice-differentiable real functions. If f’(x) > g’(x) forall x>0, then
(A) f(x)> g(x) B) f'(x)> g"(x) O f®-rO]>[gx)-gO]
O 0= F1O)]>[g'(x)- g"(0)] ® [f'o-£©O)>[g"(x0-g"0)], forall x>0.

x+4y=0

33. If the system of linear equations { has nontrivial solution, then a="?

x—ay=

A8 @B) -8 ©12 M-12 (E)9

34.Let f(t)=e" for t>0, where a is a constant. The Laplace transform of f(x) is

W—— ®- =L ®—=L ) noneof above
S—a s+a s+a ) S—a

) .
-—— - What is the Laplace transform of coscw?
s"+tw

35. The Laplace transform of sinwt is

- w s )

(A) 7 (B) ;5 O 57— O —
. sTtow s"tw

(E) none of above

2
st +w st-w

36. 1f matrices [Al=| - |, 1=t © [A]x[é]—-"
.mances[—ZI, =11 3l X[B] ="

A2—2 B3—3 C3—3 D9—2 (E)2_2
()24 ()39 ()93 ()23 -5 4

37. The directional derivative of f(x,y,z)=2x+ y®+3z> atthepoint (1,2,-1) inthe direction of &=7+j—k is

A)3 B3 (©-3 O23 E)-243

38. What is the unit normal vector 7 of the surface z° =x*+y® atthe point (1,-L1)? (A) —j—-}—(f+}—/€)
B) £-+]j-k) (© H(-j+k) DK +j+k) (B K(i-j-k

39. What is the divergence of a vector 3xzi +2xyj - yz*k atthe point(1,1,1)? (A)1 (B)2 (©)3 (D)4 (B)S

}E‘.:{}:‘ - _A.a-_%»\'—]
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42.

43.

44.

45.

46.

47.

48.

49.

50.

AREFRERHAE *FARBEEHR (F) MHEL
2 1 -3
Let the matrix [A]=|4 2 1 | inquestions 40 and 41.
1 -1 2
40. The determinant of [Alis (A)21 (B)-8 6 M9 (E)I1S
1’7 1 -3] 5 1 7 0 -7 -6
41. The inverse of [A]is (A) Is 4 0 1 B) % -7 7 -14 © L 1 7 3
1 -14 2| -6 3 0 7 -14 0
0 -7 -6 (5 -7 -6]
(D)% 1 3 3 E) é 1 2 3
2 -14 0 6 -14 5

What is the curl of a vector yzf + Zxﬁ + zlg 7 (A) 2yf+ 2x}+xi€ B) xf—2y}+ zlg © 7 - Zx} - ylg

(D) xi-yj+2zk (B) —-2xi+yj+7zk

5 -2
Let A4 and 4 be eigenvalues of the matrix [A]={

> z}wufm)l ®3 ©5 ™7 @9

Which of the following is one of the eigenvector of the matrix [A] in question 437
(A) ! B) N © : ®) ! ®) ;
2 2 1 3 1
Which of the following is another eigenvector of the matrix [A] in question 43?

WP el of) o) e

A tetrahedron is determined by three edges vector a={2,0,3], b= [0,2,1], ¢=[4,5,0]. The volume of the
tetrahedronis (A)S5/3 (B)11/3 ()5 dM)17/3 (E)1973

If w=x>—y%, x=u+2v, y=2u—-v.Whatis dw/ou at x=1,y=1? (A)-2 ®B)-1 (C)0 D)1 E)2

As in question 47, whatis dw/ov at u=1,v=-1?7 (A)-2 B)-1 (C)0 M)1 E)2

J:fx(x+2y)dydx= (A)13  (B)23 (©)1 (D)43 (B)S/3

In the xy-plane, the curve with parametric equations x = 2cos? and y = 2sin?, 0<¢<x/3, has length

(A)23  B®)2x/3 O3 /3 ) V6
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